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YARROW’S water-Tise Boiers. 


OUTSIDE DOWN PIPES. — As outside 
down pipes are considered fo by some 
engineers, Messrs. Yarrow & Co., Ltd., are pre- 
pared to fit them if so desired. 


USE OF SALT WATER.—Boilers, tc be 
suitable for lengthened service at must be 
capable, in case of need, of being aed with salt 
water, which may at any time be unavoidable 
pany. © a leaky condenser. Experience has proved 
that the Yarrow boiler conforms to this require- 
ment. Scale collecting on the heating surfaces by 
the occasional use of sea water, can be more readily 
removed in this type of boiler than in water-tube 
boilers having curved tubes. 


ECONOMY OF FUEL. — Exhaustive ex- 
periments and long trials under working conditions 
prove beyond doubt that this boiler is second to 
none in economy of fuel. 











STRAIGHT TUBES. —The distinctive 
feature of this boiler is its extreme simplicity, and 
after lengthened experience in practical working, 
it has been found to be thoroughly reliable. 
The advantage of straight tubes is evident. They 
can be cleaned and examined or a ex- 
ternally with facility, which is essen in every 
boiler intended for continuous service. 


LOW AIR-PRESSURE.—The air-pressure 
necessary is exceptionally low. As evidence of 
this fact, on the official trial of the Torpedo 
Boat Destroyer ‘‘Sokol” (built for the Russian 
Government in 1895) a speed of 29.7 knots was 
obtained, during three hours, carrying a load of 
30 tons, the mean air-pressure being 13-in. On 
the official trial of the Japanese Destroyer. ‘‘ Niji” 
a speed of 31 knots was obtained, during three 
hours, carrying a load of 35 tons, the mean air- 
pressure being g of an inch. 





RETUBING.—Complete retubing of any boiler 
can be readily carried out without shifting its 
position, and any defective tube can be removed 
and replaced. 


Messrs. Yarrow & Co., Ltd., have the 
greatest confidence in recommending 
Boilers of this type for vessels of the 
largest size, or for land purposes where 
the space is limited, or the cost of trans- 
port heavy. 


NOTE.—Messrs. Yarrow & Co., Ltd., 
are prepared to give facility to Engi- 
neers in every part of the world to 
construct Boilers of this type. 


ARRANGEMENT OF FORCED DRAFT. 
—The air on its way to the fire passes through 
non-return hinged doors at the sides and then com- 
pletely round the boiler casing, thereby Mecping 
the compartment and coal bunkers cool. This 
arrangement offers greater safety as compared 
with hinged dampers placed below the fire bars, 
where they are liable to get distorted through 
heat, or rendéred inoperative by cinders pre- 
venting their closing. 





— psoas xe Olga tubes being straight 
throughout, the number of spare ones can be ‘ = 
tly reduced, as compared with what is required | Conclusive evidence of the success d& advantages 


or boilers having tubes bent in various forms. of these Boilers will be given on application to 
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D. P. & Co.’s “Economic” Boiler is one of 
the best steam generators before the Public, 
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THE STATE RAILWAYS OF FRANCE 
AT THE PARIS EXHIBITION. 


Tue Administration of State Railways in France 
is a highly important organisation, not on account 
of the mileage of the system it controls, which 
is not nearly so great as that of any of the large 
companies, nor because of the extent of the revenue 
earned. With regard to this last point, whatever 
the advocates of State-owned railways may say, the 
relation of expenses to receipts, or what is called 
in France the co-efficient of working, is very high 
on the State railways ; this result is not surprising 
in an undertaking which has no shareholders, and 
where nobody is interested in obtaining profits. 
We mention this because it should serve as a warn- 
ing to those faddists who cry out for State-worked 
railways in this country ; their motive probably is 
only that of self-advertisement, but even to them 
it should be evident that if State-owned railways 
are unprofitable in France, they would be almost 
certainly disastrous in this country. Some day we 
may examine the causes of the failure in France 
to make State-owned lines pay; at present, we 
have to do with the very interesting exhibits of the 
organisation. It may be mentioned that in France 
the State railways are regarded as valuable experi- 
menting ground, simply because there are no share- 
holders or general meetings, where awkward ques- 
tions may be asked as to tentative expenditures on 
rolling stock and permanent way, or on investiga- 
tions of many kinds, which are generally curious, 
and not seldom useful. 

We think it will be of much interest if we devote 
a special article to the exhibits of this Administra- 
tion, instead of including them in a general series on 
railway material. Only a short time ago (see 
ENGINEERING, vol. lxvii., page 514), we illustrated 
and described a new State Ralipay locomotive that 
had been constructed by MM. Schneider and Co., 
and there is no occasion now to refer to it, but we 
shall shortly publish details of the new type which 
the State Railways Administration was obliged to 
order from the Baldwin Company in Philadelphia, 
and for the same reason that brought, last year, so 
much European business to American locomotive- 
builders—the pos gusucer end of getting orders filled 
at home. We will, in the first place, call attention 
to quite a special class of material which the State 
Railways Administration has recently ordered of the 
Decauville Company (Anciens Etablissements De- 
cauville). There has recently been created in the 
Department of La Vendée a system of surface rail- 
ways or tramways, the working of which has been 
entrusted to the State Railways Administration 
that controls all the railways in the Department. 
This concession to socialistic demands is not likely 
to be profitable, but rather the reverse ; neverthe- 
less, it is gratifying to the Socialists, and this fot 
the moment is of more importance. The gauge of 
these surface lines is one metre, so that a special 
class of rolling stock was required ; it is this stock 
that has been furnished by Decauville, and is 
represented at Vincennes by a locomotive and a 
composite carriage. 

The locomotive, Figs. 1 to 3, page 2, which is 
provided with a tender, is non-compound, and has 





valves of the Ricour system; it has six coupled 
wheels, and some of its leading particulars are as 
follow : 


Weight of locomotive empty 14.5 tons (14.5 tons) 
a water, and fuel on 
we : ies dh aie Be Nee (2875.33 
eight in running order ... 17.3 ,, O73 se) 
Distribution of Weight : 
On leading axle ere ve (46,, ) 
» middle ,, a es eee (O350°9 
»» rearand driving axle ... 6.4 ,, (65°4..5 
Total weight available for 
adhesion ... BBE POSE 4 Fee 6 i ees 
Mean diameter of boiler ... .831 m. (32.72 in. ) 
Tubes: 
Number We cre Ter. (=) 
Internal diameter ... .. .045 m. ( 1.77 in.) 
ae es ud ... 1660 m. (5 ft. 5.3in.) 
Working pressure of boiler 15 kilogs. (213 lb. per 


(32.59 sq. ft.) 


Heating surface of firebox... 3 sq. m. 

i ce tu ... 25.sq. m. (269.10 sq. ft.) 
Total heating surface .. 28 sq. m. (301.39 sq. ft.) 
Grate area... _... ... 658q.m. (7 sq. ft. 
Diameter of cylinders . 230 m. 9.05 in. 
Length of stroke « 300 m. 14.17 in. 
Diameter of wheels ... . .840 m. ( 33.08 in.) 
Distance between front and 

rear axles ... ss ... 1,800 m, (70.87 in.) 
Total length of locomotive 5.650 m, (18 ft.6in.) 
» width es 2.200 m. (7 ft. 2.6in.) 


As this locomotive, which is the first of 18 to be 
delivered by the Decauville Company to the State 
Railways Administration, is intended for surface 
railways partly occupying the roads over which 
there is a heavy cattle traffic, and as it was con- 
sidered necessary for this reason that the driver 
should have an uninterrupted view ahead, the 
engine is arranged always to be run backwards. 
The carriage exhibited with the engine is designed 
to accommodate the casual and mixed traffic of a 
high-road country railway ; it has first and second- 
class compartments, and is of the following general 
dimensions : 


om of frame 7.200 m. (23ft. 7 in.) 
Width ‘cs wah 2.080 m. (6ft. 10in. 
Inside height of bod 2.227 m. (7 ft. 3.6 in.) 
Distance between axles 2.500 m. (8 ft. 2 in} 
Width of body ‘es .. 2.350m. (7 ft. 8 in. 
Total length outside buffers 8.050 m. (26 ft. 5in.) 
Number of seats in first- 

class compartment ‘te 9 9) 
Number of seats in second- 

class compartment ee ( 12 ) 
Platform accommodation... 14 ( 14 
Total capacity <a ( 35 


The vehicle has two platforms, for standing pas- 
sengers ; and there is a central gangway, as ordi- 
narily provided for rolling stock of this kind. It is 
resins to the front of the engine by a central 
coupling buffer and two safety chains. The seats 
and teoks in the first-class compartment are stuffed 
and covered with pegamoid ; those of the second 
class are lined with rubber cloth. This may appear 
an insignificant detail, but it is an innovation for 
rolling stock of this class, and one which the State 
Railways Administration is oe with a view 
of more easy and thorough cleansing and disinfecting 
than would be possible with oe made of any 
kind of tissue. Both the materials used in the 
carriage exhibited, are adapted for easy antiseptic 


cleaning ; and, simple as the point may seem, the 
State Railways Administration deserve much credit 
for putting in practice a new and very common- 
sense idea. We may dismiss this exhibit with the 
remark that the car can be heated with a thermo- 
syphon-device, and it is lighted with petroleum 
lamps. 

Besides actual railway material, the exhibits of 
the State Railways, both on the Champ de Mars and 
at Vincennes, include a series of instruments and 
devices, as well as of signals, some exttemely inge- 
nious and of practical value ; we Fen gr rapidly to 
describe the more important of these, by the aid of 
the information and drawings that have been kindly 

laced at our disposal by the Administration. The 
rst object to be noticed is an inertia pendulum, 
devised for the measurement of tractive efforts and 
resistances developed in trains, and also for check- 
ing the plan and gradients of a line. The — 
consists of a heavy pendulum of moderate length, 
the angular movement of which is amplified by a 
magnifying lever, so that the displacement of the 
recording point or style of the apparatus is equal to 
that of a pendulum one metre in length. The 
changing position of the style is recorded continu- 
ously on a band of paper, the rate of movement 
of which is proportional tothetime. Two balanced 
wheels, of unequal mass, can be connected to the 
endulum device, in such a way as to increase the 
inertia to any desired degree, and absorb the effect 
of transient perturbation, It will be understood 
that the apparatus works quite independently of 
any connection with the engine motion, but such 
a connection can be established by a rod operated 
by the reciprocating action of the motor; an 
eccentric may thus‘control a second style, the dis- 
lacement of which may be recorded by a curve. 
fro record tractive effort and resistances, the 
apparatus is placed within the experimental car of 
the train, the track being assumed as a level 
gradient, and the oscillating plane of the pendulum 
corresponding with the train’s movement. The 
displacements of the style are measured from the 
zero position which it assumes when at rest, and 
they show for sufficiently small angles, the posi- 
tive or negative resultants in fractions, of the 
total weight of the train affected, corrected by a 
coefficient corresponding to the inertia of the re- 
volving parts. If at a given instant the tractive 
effort is arrested, the fall of the ordinate shown by 
the diagram measures the value of this effort at 
the given moment. The ordinate hasa negative 
value which measures the actual resistance of the 
train-rolling friction, action of brakes, &c. If the 
operation takes place on a rising or — gradient, 
the ordinate of the diagram, measured from the 
axial line previously determined, still gives the 
resultant of the tractive efforts and retardations 
developed in the train, not including the action of 
vity. The measure of this force is the distance 
tween the original axial line and that which 
would be given by the opponent when at rest on 
the particular rising or falling grade. The in- 
strument may be used to calculate the length 
and radius of a curve in the following manner. 
The pendulum being placed at right angles to 
the normal, the movement of the recording style 
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SIX-WHEEL COUPLED LOCOMOTIVE FOR THE STATE RAILWAYS OF FRANCE. 


CONSTRUCTED BY THE ANCIENS ETABLISSEMENTS DECAUVILLE, 


PETIT-BOURG. 














Ses 


measures the difference between the static 
effort resulting from the divergence of the 
line D from the tangent, and the effort 
of inertia resulting from the centrifugal 


force r (V = the train speed in metres, 


and R=the radius of the curve). By tak- 
ing two runs over fixed distances, at diffe- 
rent and known speeds, the values of the 
two unknown quantities D and R can be 
deduced over all parts of the curve. We 
give in Fig. 4 a diagram obtained with 
this instrument on March 20 last, and we 
reproduce textually the details of the trials 
to which it belonged. 

Date of trial, March 20, 1900. Train 
No. 84, running from Arrou to Bois Mouchet 
on the Paris-Niort line; gradient 1.6 per 
1000. The weight of train was 165 tons, 
made up of locomotive and tender 55 tons, 
and coaches, 110 tons. In the diagram 
obtained and reproduced in Fig. 4, the scale 
of time=10 millimetres per minute; the 
scale of tractive efforts=1 millimetre per 
roya Of the weight of train; the scale of 
speed = .5 millimetre per kilometre per 
hour. The letters on the diagram refer to 
the following: O is the normal axial line 
(level) ; O' is the real axial line of the 1.6 








per 1000 gradient ; y! is the starting trac. 
tive effort ; y? y® measure the excess of trac- 
tive effort developed over the resistance 
due to the train; —y® is the measure of 
the train resistance at the moment when 
steam was shut off; y* shows the effort 
of the continuous brake. The following re- 
sults are deduced from the diagram : 

1. Starting.—The starting ordinate y!= 
23 millimetre, and shows an accelerating 
effort of ;§%5 of the total weight of the. 
train. Taking into consideration the effect 
corresponding to the acceleration of the 
revolving masses = 7 per cent., and the 
resistance due to the train = 2 kilogrammes 
per ton, it will be found that the start- 
ing effort = 4360 kilogrammes. 

2. Tractive Effort at Full Speed.—The 
ordinates y? = 4 millimetres, and y? = 3.5 
millimetres, measure the excess of tractive 
effort developed when running, over the 
resistance due to the train. The values of 
these ordinates being a little higher than 


that due to gravity = iow the train 


speed is slightly increasing. At the moment 
when steam is shut off, the ordinate 
changes from a positive value, y° = 3.5 
millimetres, to a negative value, y>=8 
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Scale for Time :— 


3.5 + 8 
1000 
of the weight of the train = 1000 kilogrammes. 

3. Resistance to Rolling Friction.—The negative 
ordinate y; measures the resistance of the train at 
the moment of shutting off steam, and is equal to 
8 kilogrammes per ton for a speed of 65 kilometres 
per hour. 

4. Brake Action.—The negative ordinate + 
measures the effort of the continuous brakes. This 
effort increases from 4.2 per cent. of the weight of 
the train—its initial value—to 7.7 per cent., the 
maximum value at the moment of stopping. 

Another interesting exhibit made by the State 
Railways Administration is a system of steam 
distribution with piston valves and independent 
exhaust, due to M. Berth, principal draughtsman 
to the Administration. ublish drawings of 
this a in Fig. 5, which shows that the 
principal features are separate steam and exhaust 





millimetres ; the difference is, therefore, 


chests, and the use of separate valves controlled 
by special mechanism, in which the connection 





10m per Mirurte. 
Scale for Efforts:— 1"%m per shoo of weight of Train. 
Scale for Speed :— Om 5 per Kilom. per Hour. - 
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between the moving parts is invariable. The 
gear has been devised especially for high-speed 
engines. The arrangement somewhat resembles 
the well-known Walschaert gear; there is one 
eccentric A, forming, with the driving crank, an 
angle of 90 deg.; the eccentric rod B actuates 
an ordinary link C, for reversing. A rod D, 
shifted by this link, moves in its turn the lever E 
placed behind thecylinders. The lower end of this 
rod E acts direct on the exhaust piston-valve F, 
through the intermediary of the pair of links G, 
while its upper end is connected with the rod H, 
which operates the small expansion link I, the 
centre of oscillation of which is near the yo The 
piston admission-valve J is operated by this link 
through the rod K and the lever L, the movement 
of which is also affected by the reciprocation of the 
piston-rod crosshead through the lever system M 
and N, as in the Walschaert gear. The admission- 
piston valves J, as well as the exhaust-valves F, 
are packed with rings like the main-cylinder pistons ; 





the length of the admission valves is so regula 


PARIS EXHIBITION. 


Position of Valves the Main Piston being at the 





er] 


that they can only uncover the admission-port on 
the inner side. Reversing is effected by lifting the 
rod O, through the system P Q ; only two positions 
are required for this, as indicated in the engraving at 
thepoints marked ‘‘forward” and ‘‘back.” Variations 
in steam admission are regulated by moving the link 
R, through the system ST. The mechanism on 
the footplate of the engine is also shown in the illus- 
tration. It consists of a frame U, carrying two similar 
screws V and W, operated by two independent 
handwheels X and Y, mounted concentrically. The 
larger of these two, X, controls the reversing levers ; 
the smaller one, V, operates the expansion gear ; a 
supplementary lever Z reduces the effort required 
to turn this wheel. The claims for this gear are, 
that it gives a greater range of expansion, reduces 
compression, diminishes dead space by 40 per cent., 
that the steam and exhaust ports are larger, and 
that the whole mechanism is specially strong and 
simple. 
(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last issue we gave an account of the first 
day’s proceedings at the recent meeting of the In- 
stitution of Mechanical Engineers which commenced 
on Wednesday, June 27, and we also made brief re- 
ference to the proceedings at the sitting on the fol- 
lowing day, when three papers were read. We now 
continue our report. 


THe Kimsertey Gun ‘‘ Lone Ceci.” 


On members assembling upon the morning of 
Thursday, June 28, Mr. E. P. Martin, Vice-Presi- 
dent, again occupied the chair. Three papers were 
read, the first being one which did not appear in 
the — programme, but being of t interest, 
especially at the present time, was added to the list 
by the Council. This was a contribution by Mr. 
Edward Goffe, of Kimberley, and was entitled, 
‘* Notes on the Construction of ‘ Long Cecil,’ 4-In. 
Rifle Breechloading Gun, used in Kimberley during 
the Siege, 1899-1900.” This interesting paper we 
printed in full in our last issue (see page 865 ante). 
On the conclusion of the reading of the paper 
the Chairman said that it was hardly one that lent 
itself to discussion, but it described a remarkable 
piece of work carried out under unusual circum- 
stances. He would, however, call on Mr. Donald- 
son, of Woolwich, to add a few words. 

Mr. H. F. Donaldson, Deputy-Director-General of 
Ordnance Factories, in response said he did not anti- 
cipate that he would have been called upon to speak, 
and perhaps there was not much he could add to the 
paper. It was a record of a wonderfully suc- 
cessful mechanical engineering feat, ably carried 





ted | out under circumstances of extreme difficulty. It 
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was hard enough for engineers sometimes to 
solve the problems put before them in peace time, 
but when they had to do so under stress of warfare 
asuccess attained such as that described was still 
more remarkable. To this might be added the 
fact that those who designed the gun knew nothing 
previously of the art of gun construction, and were 
guided by recollections of a lecture and information 
obtained from an engineering paper. Such he be- 
lieved to be the fact, although he had no positive 
knowledge upon the subject. 

In reference to this statement of Mr. Donaldson’s, 
we may add that Mr. Goffe’s paper was not read in 
extenso at the meeting, the paragraph being left out 
in which the author referred to ‘‘the difficulty conse- 
quent on ignorance on the part of both Mr. Labram 
and the author of practical gun design. This,” 
the paper continued, ‘‘ was overcome by a search in 
all books available. The sources of information 
were the articles on gunnery, &c., in the Encyclo- 
peedia Britannica ; the Military Treatise on Ammu- 
nition (which had been previously used in gaining 
information to make shells and cartridges for the 
2.5-in. guns earlier in the siege); Articles on Modern 
Guns in Enerngerrne, &c.; and from the Military 
Text Book on Gunnery.” We repeat this passage, 
because it explains clearly Mr. ition position at 
the time, and its omission in the reading was very 
much akin to giving the play of Hamlet with the 
part of the Prince of Denmark left out. The paper 
was not, and was not intended to be, for the in- 
struction of members on gun making under ordi- 
nary circumstances, but it was a marvellous record 
of what could be done in a special and most difficult 
line of engineering manufacture by competent engi- 
neers, having a thorough knowledge of the ground- 
work of their profession, aided by such literature 
as was at their command. 

Mr. Donaldson, referring to the fracture of rings, 
described by the author, thought the reason sug- 
gested in the paper was the correct one. With 
regard to the fracture of the stalk of the bolt, he 
had no doubt that oil annealing, as asserted, got 
over the difficulty. He thought, however, that if 
instead of an angle, there had been a curved 
connection, probably the annealing would not 
have been necessary ; still, oil annealing was the 
recognised method of procedure under difficult 
conditions. In conclusion, he would express his 
admiration of the clear manner in which the facts 
were set forth in the paper. 


FrencH Locomotives. 


The next paper taken was an extremely valuable 
contribution by Mr. Edouard Sauvage, Assistant 
Engineer-in-Chief, Rolling Stock and , eer De- 
partment, Western Railway of France, entitled 
** Recent Locomotive Practice in France.” The 
full text of this paper will be found in our last and 
present issues, together with the illustrations. The 
paper was read by M. Sauvage ; or rather he gave 
an abstract of it in admirable English, which was 
clearly heard and understood by all present. 

Mr. J. A. F. Aspinall, General Manager of the 
Lancashire and Yorkshire Railway, was the first 
speaker in the discussion. He said that British 
locomotive engineers were again indebted to the 
author for a mass of information, admirably put 
forward, on the subject of the paper. The com- 
pound locomotive was largely dealt with, and they 
were informed of the progress it had made on 
French railways. He would ask, Was it customary 
in France to use compound locomotives for stopping 
trains, as well as with those that ran continuously 
over long distances? If that were the case he would 
ask what was the result on the fuel bill. A good 
many English engineers were of opinion that much 
of the —— gained by compounding was lost 
by admitting high-pressure steam into the low- 
pressure cylinder for starting purposes, and for this 
reason the compound system -vas better adapted 
for long-distance steaming than for stopping trains. 
Within a quite recent period the ruling conditions 
had somewhat altered, for the increase of cost of 
coal had been about 60 per cent., therefore the de- 
signers of locomotives had to look round if this kind 
of thing were to continue. If, however, they were 
to take the price of coal at the ordinary past normal 
rate of 10s. a ton, and supposing a locomotive to 
burn 1000 tons in a year, the 10 per cent. saving 
would give a gain of 501. Such a sum would be 
easily run away with by the maintenance of the 
extra part of the compound engine and other inci- 
dental expenses. There were other sources of fuel 
economy; there had been built recently for the 





Lancashire and Yorkshire Railway 20 large — 
having cylinders 19 in. by 26 in. stroke. Steam 
jackets had been put on these, and in order to 
make sure that the jackets were worked by the 
driver in the proper manner, they had arranged 
that all the steam used for the injector should pass 
through the cylinder jackets. In this way also 
water of condensation in the jackets was returned 
to the boiler. Another alteration made in these 
engines was in the design of the boiler. Nineteen 
of them had the usual long boiler, but in the 20th 
the barrel was shortened so as to give an ex- 
tended smokebox, in which was put a super- 
heater. This consisted of a cylinder with tube- 
plates at the end, the tubes of the superheater 
being rather larger than the boiler tubes so that 
the latter could be withdrawn through them for 
renewal. There was also a space between the 
superheater and the boiler so that it was possible 
to get between the two and clear out the boiler 
tubes. Within the cylinder of the superheater 
there were oe through which the tubes 
amg their object being to make the steam travel 
rom the top to the bottom of the superheater 
during its course. They had not sufficient experi- 
ence to enable them to give a definite opinion as to 
the ultimate success of this arrangement, but there 
was no doubt that it gave very dry steam. He 
would be glad to let the Institution know whether 
it turned out a commercial success. 

Mr. H. A. Ivatt, locomotive engineer to the 
Great Northern Railway, was the next speaker. 
He wished to add his testimony to that of Mr. 
Aspinall to the obligations English engineers were 
under to M. Sauvage. In discussing the question 
of the efficiency of locomotives it should be ever 
remembered that the great source of power was the 
boiler. One of his predecessors at Doncaster, Mr. 
Sturrock, who, he was glad to say, still came down 
to see him at times to discuss engineering questions, 
had said that the true measure of power of a loco- 
motive was its capacity to boil water. He should 
judge, however, that the French measure was 
that of the cylinder capacity, but it was no good 
having large cylinders unless the boiler power was 
there to keep the cylinders full of steam. The dif- 
ficulty locomotive engineers had to meet was that 
of pulling big trains at high speeds. For their fast 
expresses they wanted an engine that might be 
described as a dray horse to start the train, and 
then they wanted to transform it into a racer to keep 
it going at great speed. That, of course, was im- 
possible to get, but with a four-cylinder compound 
there might be a practical solution of the difticulty. 
There was wanted, therefore, an engine that would 
work for a considerable time at high power; not 
only one capable of starting the train, but to carry 
it for some distance up to a speed of 50 miles an 
hour. Then the fast trotter had to come in to 
continue the work. With a four-cylinder compound 
they could run wholly at high pressure, and 
when a fast speed had been attained the engine 
could be worked asa pair of compounds. He had, 
in 1895, when in Ireland, compounded an ordi- 
nary express engine, and éxperience had shown 
what was stated by the author, that the cost of 
repairs was no greater than when the engine was 
run as an ordinary engine, but on the other hand, 
they did not get any advantage in coal consump- 
tion. 

Professor Breckenbridge said he had been in 
England for 24 hours, having just landed from 
America ; being an American professor he could 
not claim to be acquainted with the practical part 
of locomotive working, but in Illinois he had been 
connected with the railway test-car which had done 
some good work, and he had also been in attend- 
ance at a good many railway club meetings, and 
had picked up a few of the words used at such 
gatherings. When he stepped off the steamer at 
Liverpool, the first thing he did was to go and 
look at the locomotive, and he was at a loss to 
understand how it could be made to carry out its 
duties ; but it did. The question of the Serve 
tube had been raised; he had tested some 
of these in his laboratory, and made experiments 
as to the flow of heat im order to find out the 
effect of scale in the boiler. ‘‘I do not know if 
you have scale in this country,” the Professor 
continued, *‘ but if you do, the question of com- 
pounding is not nearly so serious as the question 
of feed water. It is quite true that there are two 
kinds of opinion in engineering practice, and what 
the man in the office thinks is not always what the 
man who runs the engine knows. Still the latter 





often recognises that it is better for him to keep 
his opinicns to himself.” Professor Breckenbridge 
next referred to a new exhaust tip (nozzle) which 
had been the invention of one of his pupils, and 
which had been applied to engines on the Illinois 
Central Railway. In place of the ordinary ex- 
haust nozzle there were eight radial trapezoidal 
ports placed radially in a circle ; these had 2 20 per 
cent. greater area than the original tip or nozzle. 
The idea was to emit eight blades of steam which 
would have an entraining effect on the gases in tlie 
exhaust box. The result of increasing the area 
was reduced back pressure on the cylinders, and yet 
there was a higher vacuum in the smokebox. The 
arrangement had been tested on 50 locomotives, 
with the result of a reduction of the coal consump- 
tion by 7 P cent., the back pressure on the pistons 
being 12 lb. to 18 lb. ; this referred to single engines. 
It was also found that the fire burnt more satis- 
factorily, the draught being continuous and not 
jumping as with the ordinary nozzle. They found 
the new nozzle would enable them to burn bad coal 
with more satisfactory effect. 

Mr. Bryan Donkin, in referring to the author’s 
statement that the compound engine gave about 
12 per cent. greater economy, would ask whether 
the cylinders were jacketed, and the pressure of 
steam the same in both cases. 

Mr. B. Malcolm, locomotive engineer of the 
Belfast and Northern Counties Railway, said that 
for the last two years he had worked two-cylinder 
compound engines, and had obtained over 12 per 
cent. greater economy with 15 lb. higher pressure. 
There was no additional cost of maintenance. He 
agreed with the statements made in the paper that 
the growing demands on locomotives necessitated 
bigger engines, and we had got to the most power- 
ful that could be made with two cylinders. 

Mr. J. Riekie, deputy locomotive and carriage 
superintendent, North - West Railway, Lahore, 
India, said, it gave him great pleasure to add a few 
words regarding the increase in power of modern 
locomotives due, in a great measure, to larger 
cylinder capacity. Taking the largest of the four- 
cylinder engines dealt with in the paper, viz., 
the one having two 13}-in. high-pressure cylin- 
ders and 21-in. low-pressure cylinders, he 
found the capacity of these aggregated 1031 cubic 
inches, or about 60 per cent. more than can be 
had with 20-in. cylinders of a simple engine; 
this increase in power was no doubt looked upon 
as a substantial gain, especially when it was con- 
sidered that it was effected without increase in 
steam consumption, thesame weight of steam being 
used over larger piston surfaces. If it were ac- 
knowledged that greater power can be attained by 
increase in cylinder capacity, he failed to under- 
stand why locomotive engineers were adopting the 
very type of engine that prohibited them from in- 
creasing the cylinder capacity to its maximum limit. 
It was well known that the greater the area of the 
low-pressure cylinder the greater would be the 
power when a very low pressure of steam was 
used, and the more-work obtained from the steam 
the greater naturally would be the economy ; there- 
fore, it was necessary to use as large a low-pressure 
cylinder as practicable together with as low a 
pressure of steam as possible. The adoption of 
the four-crank engine in a locomotive limited the 
diameter of the low-pressure cylinder to 24 in., 
owing to the restrictions in gauge. He thought 
members would agree that very great power could 
not be expected from such small-diameter cylinders, 
especially if a low pressure of steam, of say, 15 1b. to 
20 Ib. were used. If, on the other hand, steam of a 
high pressure were used, then the engine might be 
a powerful one, but in his opinion it would not be 
economical. It was practicable not only to get 
still greater power than was now obtained, but at 
the same time to get it with economy of steam 
consumption. To do this he had designed an 
engine with three cranks ; but a very important 
feature was that the cranks must be at angles of 
120 deg. apart, for by so placing them he was able 
to make use of very large high-pressure cylinders. 
He had to adopt a new ratio of cylinder area to 
suit the system, and by this he was able to 
use up a given weight of steam over large piston 
surfaces superior in this respect to any system 
yet tried. For instance, when applying this method 
to a locomotive, he could use two high-pres- 
sure cylinders outside the frameplates, having 
a diameter of 24 in., and one low-pressure inside 
the frames with a diameter of 38 in. These gave 


a piston surface of 1931 square inches, or 90 per 
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cent. more than the four-cylinder engine referred 
to. He did not agree that the English locomo- 
tive had reached its limit of power. For the pre- 
sent light loads now hauled by engines (and some- 
times two were used) he would recommend an en- 
gine having two 20-in. high-pressure and one 31}-in. 
low-pressure cylinders, or over 40 per cent. more 
than the four-cylinder compound engines ; thus 
leaving a fair margin for a future day to haul the 
palatial Pullman cars that will no doubt have to be 
got over from America. At present two engines on 
this system are at work on the Indian State Railways, 
where they are giving great satisfaction. A model 
which he would be pleased to show, illustrated the 
arrangement of pistons and cranks, by which he 
was able to get more work out of a given rate of 
steam than could be obtained by any other plan 
known. The arrangement was applicable to every 
type of engine, from that of a motor car to the 
largest and most powerful locomotive made. 

Professor Warren referred to some engines which 
had been altered from simple to compound, and 
which, he said, did not burn so much coal, but at 
the same time gave out less power, so that the 
compound system did not appear in this instance to 
great advantage. It may be explained that it was 
ultimately stated in the discussion with regard to 
these engines that the makers were handicapped by 
having to apply the compound system to designs 
originally intended for simple engines. . 

Professor Lineham said that the best economy 
on land engines had been obtained with drop valves 
which could always be kept tight. The old objec- 
tion to these was their weight which had pre- 
vented them being worked quickly. Motor car 

ractice, however, showed that this difficulty had 
een overcome. 

Mr. Darbishire, referring to Professor Warren’s 
statement, said that in the engines he referred to 
there were restrictions as to space, and the pressure 
remained the same as with simple engines. The 
firm with which he was connected, Messrs. Beyer, 
Peacock, and Co., had altered simple engines to 
compounds, for use abroad, on the Von Borries 
system and had obtained better results with regard 
to fuel. That was the report of the superintendent 
of the railway, and other engines had, therefore, 
been altered from simple to compound, higher 
pressures being used, with satisfactory results. 
Sister engines with simple cylinders had also ob- 
tained greater economy in fuel by raising the pres- 
sure, but still the results were not so good as those 
attained with the compound engines. In hill 
climbing with heavy loads the big compound engines 
had a great advantage, but for local service the 
compound system did not seem advisable. He 
spoke only of two-cylinder compounds, but the 
four-cylinder compound had an advantage with the 
standard gauge, as it was possible to conveniently 
get the cylinders in the space at command. He 
was of opinion that whatever might be desirable 
with broader gauge than the 4 ft. 84 in., the three 
or four-cylinder compound engine would be the 
locomotive for England. 

Mr. Twinberrow pointed out the advantage of 
completely balancing the reciprocating parts. At 
the time Mr. Yarrow was achieving a marked 
success in balancing engines for other purposes, 
the speaker had brought this forward in regard to 
locomotives. In view of Mr. Yarrow’s work, he 
would like to ask the author whether he had ever 
applied the system in France to locomotives? It 
was undesirable to couple four cylinders on to one 
axle ; the correct principle being to have the high- 
pressure cylinders on one axle and the low-pressure 
cylinders on another. He was glad to see that the 
consumption of oil had not gone up on the four- 
cylinder engines, as it had on some others. He 
would make the suggestion that the parts should be 
enclosed, and that there should be a supply of oil 
under pressure. That would save time and atten- 
tion, and obviate waste of oil. In regard to coal 
consumption, Mr. T. W. Worsdell’s compound goods 
engines gave a 16 per cent. saving over the simple 
engines. That was the best result, he believed, 
that had been obtained. He considered it impos- 
sible to get economy from compound engines where 
stops and shunting are frequent. 

Mr. Saxon said locomotive engineers appeared to 
forget that we live in an electrical age, and they 
would do well to turn their attention to electric 
traction. In so small a country as England this 
would be more ible than in a large country 
like America, where longer distances had to be 
travelled. 





M. Sauvage, replying to the discussion, said that 
in regard to the economy of the locomotive, coal 
consumption was the cardinal point. Engineers 
would not expect to find the 10 to 15 per cent. 
economy mentioned under all conditions, but what 
he meant to convey was that such economies could 
be obtained upon trials made under similar condi- 
tions of service, but these conditions of service 
governed the results. It should be remembered 
that the large four-cylinder compound engines re- 
ferred to replaced locomotives of a smaller kind, and 
with heavy loads that would be to their advantage. 
On the other hand, if these big engines were not 
worked so nearly to their full average capacity, a 
smaller engine with a light train would be ina better 
position, therefore they could not be quite certain to 
get economy always. The same question that Mr. 
Aspinall had asked had been put to them by his 
Board of Directors, and the answer he then gave 
was the same as that contained in the paper. He 
would add, however, that the cost of the compound 
locomotive would not be higher all through, but 
the service would be better, whilst they hoped to 
make a gain in economy. He had not tried the 
compound with frequently stopping trains and did 
not recommend it for such service. But with 
trains going over long distances and stopping, say, 
four times an hour, compound engines might do 
well, although he had not advocated them yet for 
such work. In regard to the remarks of other 
speakers he would say that the starting device, to 
which reference had been made, was only worked 
for two or three revolutions so that the steam needed 
for that was not a great matter. Mr. Bryan Donkin 
asked if pressures were the same, he could only 
give a general answer. Usually steam pressures 
were & little less in the ordinary locomotive, but 
here he would say that it was hard to use 
higher pressures with a simple engine, and indeed 
the advantage of the compound engine was that 
it afforded a means of using higher pressure 
steam with advantage, and therefore it should 
be credited with that virtue. The cylinders were 
not jacketed in their locomotives, but he was glad 
to hear that Mr. Aspinall had succeeded in this 
direction. They had tried enlarging the cylinders 
of their engines, but had not done so with advan- 
tage, as a general rule, supposing other things to 
be left as before. The question of balancing was 
one of considerable importance, they did not com- 
pensate the moving weights in the way Mr. 
Yarrow had so successfully dune. The four-cylinder 
engine, however, gave a better result than the old 
one in this respect. 


PotypHasE Evectric TRACTION. 


A paper by Professor C. A. Carus-Wilson on 
‘* Polyphase Electric Traction,” was next read by 
the author. This we shall print in full at an early 
date. It is to be regretted that time did not 
permit of a discussion on a paper on this important 
subject. Mr. Martin stated, however, that the 
question of electric traction would come before 
the Institution again shortly, when no doubt refer- 
ence will be permitted to Professor Carus- Wilson’s 
instructive contribution. 


Visits AND ExcuRsIONs. 


A somewhat full programme of visits and excur- 
sions had been ——— by the council, special 
attention having been paid to those objects which 
were more likely to interest the American guests 
of the Institution. On the afternoon of the first 
day of the meeting, Wednesday, June 27, a 
number of works were open to the inspection of 
members and those holding special visitors’ tickets. 
These comprised the Davies-street and the Mill- 
bank Stations of the Westminster Electric Supply 
Corporation, the London Hydraulic Company’s 
Pumping Station at Millbank, the Frozen Meat 
Store at Lambeth of the Colonial Consignment and 
Distributing Company, Messrs. Doulton’s Pottery 
Works, Lambeth, and Messrs. Maple and Co.’s 
Shops and Factories in Tottenham Court-road. 

As stated in our last issue, the Institution dinner 
was held in the Grand Hall of the Hotel Cecil on 
the evening of this day, and was exceedingly well 
attended. 

On the afternoon of Thursday, June 28, the fol- 
lowing works were open to inspection: The Bank- 
side Station of the City of London Electric Light 
Company, the Shadwell Station of the London Hy- 
draulic Power Company, the Stratford Locomotive 
Works of the Great Eastern Railway Company, the 
East London Water Works at Lea Bridge, and 





Messrs. J. I. Thornycroft and Co.’s Works at 
Chiswick. 


Tue Strratrorp Locomotive Works. 


The best-attended excursion of the afternoon of 
Thursday, June 28, was that to the Great Eastern 
Locomotive and Carriage Works at Stratford-by- 
Bow. A special train had been provided by the 
railway company and left Liverpool-street at half- 
past two. Members on arriving were shown over 
the extensive works, which are under the charge of 
Mr. James Holden, the locomotive superintendent 
of the company. It would, of course, be entirely out 
of place to give any detailed description of these 
extensive and well-arran works in this record, 
and we will confine ourselves to a brief mention of 
some of the chief points of interest. The erecting 
shop is 360 ft. long by 142 ft. wide and 50 ft. high, 
and accommodation for 50 engines. It was 
here, as our readers will remember,* that an engine 
was erected in what is believed to be the world’s 
“record” time of ten working hours. That this 
was not altogether done as a tour de force may be 
gathered from the fact that the engine was set to 
work hauling coal immediately, and made 36,534 
miles before the painting had been completed. 
Four-coupled bogie express engines of the ‘‘ Claud 
Hamilton” type were seen by the visitors in 
course of erection, their weight in working 
order being 504 tons, or 854 tons with tender. 
These engines may be fired with liquid fuel on the 
now well-known Holden principle. The wagon 
shops of this omer as nm removed to 
Temple Mills near by. The total number of men 
employed at the two establishments is 6700, includ- 
ing drivers and firemen. 


THorNycroFT’s Steam Yacut any LauncH 
Works. 


A party of about 150 members and guests pro- 
ceeded to Chiswick on the same afternoon (Thurs- 
day) to visit the works of Messrs. J. I. Thornycroft 
and Co. These works cover 6 acres of ground, and 
have a fifth of a mile river frontage. They are 
more notable for what they produce rather than 
from the methods or appliances for production, a 
fact which is ys on! true of many noted marine en- 
gineering and shipbuilding works. An exception 
may perhaps be made in re; to the machine for 
bending the tubes for the Thornycroft water-tube 
boiler, an ingenious device, the work of Mr. 
Thornycroft. There are now in hand at the yard, 
a 30-knot torpedo-boat destroyer, to be named the 
Stag, and four first-class torpedo-boats. These five 
vessels are for the Royal Navy. The torpedo-boats 
are of anew type and are designed to carry a greater 
load and to steam considerably faster than any 
similar vessels possessed by our own or foreign 
Navies. There are also in hand two twin-screw 
shallow-draught gunboats for the French Govern- 
ment. These are intended for Chinese waters, 
and one can only regret they are not there at the 
present time. 


Excursion Rounp tHE Nore. 


Friday was devoted entirely to excursions, of 
which there were three. The first of these was a 
steamer trip down river, from London Bridge and 
round the Nore lightship. The fine saloon steamer 
Koh-i-Noor had been chartered for this excursion, 
and was comfortably filled, there being just the 
right number on board to make the trip cheerful 
without crowding. A good many of the American 
guests of the Institution took this opportunity of 
seeing the Metropolitan river ; which. though in- 
considerable in size compared to the mighty streams 
of the West, is hardly to be surpassed in historic 
associations ; certainly not at ‘all in regard to 
the commerce that has been carried on its tidal 
waters. All points of interest were keenly ob- 
served by our appreciative American visitors; from 
Rennie’s massive granite arches; Wolfe-Barry’s 
lifting bascules ; and the venerable Tower, down to 
the Dutch fishing boats off Billingsgate—with their 
ancient prescriptive right of free moorings—or the 
mud-stained stones and slimy piles of Wapping 
Old Stairs. Fortunately these last were not seen 
at such close quarters as to dispel the poetical 
atmosphere with which Dibdin’s pathetic ballad 
has associated them. It is a real pleasure to 
travel with people at once so alert and so sym- 
pathetic as our cousins from across the Atlantic. 

A point that deserves mention in connection 





* See ENGINEERING, vol. lii., page 725. 
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with this trip, and which excited the admiration 
of some of the American engineers on board, was 
the cool and skilful manner. in which the saloon 
steamer was threaded by her captain through 
the crowded waters of the upper and lower 
Pool. This is a thing to which Tniptaes have 
mostly become accustomed, and it is only, perhaps, 
when our attention is drawn to the subject afresh 
that we realise the high quality of watermanship 
that enables these long slight craft, with their 
great wind surface and shallow draught, to be 
taken on the swift-running tide that sweeps down 
the narrow channel between the tiers of moored 








. vessels. ‘To those accustomed to more open waters 
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it appears wonderful how these excursion steamers she swings to take her place in the tier, or to pass 
are taken with scarcely ever an accident through int» a dock entrance. 

the maze of craft, the shoals of dumb barges, * | The Koh-i-Noor returned to London Bridge 
the strings of heavy lighters in charge of tugs—| between five and six in the evening, after a very 
which hardly dare stop for fear of bringing their | successful trip. 

“tow” on the top of them—the smaller darting | 

steamers, and perhaps lastly, though certainly not | Starnes R&sERvorrs. 

the least trying, past a long sea-going steamer; The second excursion of the same day was to 


stretching her length right across the waterway as Staines, to visit the reservoirs which are now in 
— of construction. This visit was, perhaps, 

: : ... the most important from an engineering point of 
~ A “dumb ” barge is a nee oe goer ae tsand sails, view, so that the limited number of tickets were 
drifting with the tide, the wa on Pypee alone | .oplied for and allotted at a very early date. 


—being able only imperfectly to direct her course b h 
means of the big oara or “aaéepe.” 7 Members were taken by train from Waterloo to 
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Staines, being conveyed from the station to the 
Reservoir Works by carriages. 

It is difficult to write any description of the 
Staines reservoirs, however brief, without making 
some reference to the policy of London water 
supply, of which they are the chief embodiment. 
They inay be said to be the water companies’ reply 
to the London County Council’s assertion that the 


Thames Valley is, or soon will be, insufficient for | 


Metropolitan water supply. The question has 
been more than once dealt with in our columns, so 
that we need make no further reference to it here, 
beyond repeating that the advocates of ‘‘ water 
from Wales” have not proved their case in asking 
for the enormous expenditure that they say would 
be needed for the construction of the works they 





propose ; leaving out of the question the amount 
that such expenditure would almost certainly exceed 
the estimate. 

The Staines reservoirs are situated on a somewhat 
dreary plain, close to the Staines road to London, 
and not far from the former town. They are in two 
parts, and, when completed, will have a capacity 
of 3,300,000,000 gallons. In plan they may be 
roughly described as representing the vertical sec- 
tion of a trancated cone about 1} miles long by 
five-eighths of a mile wide at the northern 
end, and nearly a mile wide at the southern 
extremity. At the present time the smaller of the 
two parts, into which the whole is divided, is fairly 
advanced ; it being estimated that it will be finished 
in a year from now. The banks of the other 


reservoir are partly formed all round, but have 
yet to be carried to their full height, which will be 
39 ft. as a maximum, and a minimum of 21 ft., the 
total length being considerably over 4 miles. The 
width at the top of the banks is to be 24 ft., and at the 
bottom 214 ft. There is, in the centre of the bank, 
a puddle wall that is 6 ft. thick at the top and 7 ft. 
at the ground level. It is extended downwards 
into the ground until it meets London clay, into 
which it is securely toothed. 

Luncheon was served at the works, members 
and visitors being the guests of Messrs. Walter 
Hunter and R. E. Middleton, the engineers, 
and Messrs. Aird and Sons, the contractors. 
After lunch the party were taken to see the 
inlet works, which are situated some little 
distance up the river close to Bell Weir Lock. 
Here is the site of the sluices and sluice house, 
the intake being protected by screens. The 
first 350 yards of the conduit is covered, and 
the course then proceeds by two steel syphons 
under the Colne brook. After this there is a 
conerete open channel. The railway is crossed 
close to the Wyrardisbury River, which the 
supply stream also passes by steel syphons, the 
same method being adopted to carry the course 
under the River Colne. This brings the channel 
to the pumping station where there will be five 
triple-expansion surface-condensing Worthington 
pumping engines. Each of these is capable of 
pumping 16 million gallons of water per diem, but 
one is provided as a stand-by in case of accident, 
or when repairs may be needed. There will be six 
Babcock and Wilcox water-tube boilers, pressed to 
150 Ib. per square inch. The delivery from the 
engines to the reservoirs will be at first through two 
riveted steel mains, each 6 ft. 4 in. in diameter, and 
these will lead intoa steel pipe 7 ft. 104 in. internal 
diameter. From this again will proceed branch 
pipes, that will be taken down through the clay, and 
will connect to a water tower of Portland cement 
concrete faced with blue bricks. The branch pipes 
will be contained in tunnels of concrete lined with 
blue bricks. The discharge standpipes from the 
reservoirs will be of cast iron, 5 ft. in internal dia- 
meter. The valves will be worked from a platform 
at the top of the water towers. After passing from 
the reservoirs the water will be taken to a basin 50 ft. 
in diameter, where there will be a weir for purposes 
of aeration. The aqueduct leading from the pump- 
ing station joins a reservoir of about 30 million 
pis Boe near Kempton Park. 

The reservoirs are the property of three of the 
Metropolitan water mere namely, the New 
River Company, the West Middlesex Company, 
and the Grand Junction Company. The latter 
will take water from the Kempton Park Reservoir, 
and the New River Company will receive a supply 
from the aqueduct at a point higher up. Venturi 
meters will be fitted, and other ee of record- 
ing the flow of water will be installed. The capital 
provided under the Staines Reservoirs Act, 1896 
and 1898, is a million and a quarter, an amount 
that compares very favourably with the vast sum 
that would be asked for the Welsh scheme. Messrs. 
James Simpson and Co., of Pimlico, are contractors 
for the pumping engines ; Messrs. Thomas Piggott 
and Co., of ery HY are supplying the steel 
pipes ; and.Mr. G. Kent the gauges. 

After visiting the intake works, the visitors 
were taken by steam launch down the river to 
i and from thence back to Waterloo by 
rail. 


Victoria Enowe Works, Ruasy. 


The third excursion, which was also largely 
attended, was to the engine works of Messrs. 
Willans and Robinson, at Rugby. At the invita- 
tion of the firm, the visitors were taken to Rugby 
by special dining-saloon trains, luncheon being 
served during the down trip, and dinner during 
the return journey. On arriving at the works 
the party were met by Mr. Mark Robinson and 
Captain H. R. Sankey, R.E., together with various 
members of the staff, and, having been divided 
into groups, were taken through the works, having 
the various objects of interest explained to them. 

These works, as many of our readers are aware, 
are in the front rank amongst those of the United 
Kingdom in regard to handsome appearance, 
general arrangement, and equipment. ey. are 
comparatively new, in fact, the complete re- 
moyal from the original establishment at Thames 
Ditton is not yet completed, the old works 





still supplying a large quantity of engine parts . 
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to the main establishment; indeed, the older 
works are still fully employed in this way, 
chiefly for the smaller sizes of engines. The 
firm was founded in the year 1881 by the late 
Mr. P. W. Willans and by the present chairman of 
the now existing limited liability company, Mr. 
Mark H. Robinson. To those who knew Willans in 
the early days of his career—who remember him a 
bright. and talented young engineer, struggling 
ever — in what seemed to so many a hope- 
less endeavour—a visit to the splendidly equipped 
Rugby works must always accompanied “a a 
feeling of sadness. Willans only lived to see the 
dawn of that prosperity for which his courage, his 
native genius, and honest hard work laid the 
foundation. We speak of one who has 

away ; but having said so much, it would perhaps 
be misleading if we did not say a brief word of 
appreciation of those who worked with him in the 
establishment of the firm, and who have carried 
the business to the high position it has now attained. 

It will be remembered by perhaps the majority 
of our readers that Willans designed his original 
-engine for steam launch purposes, and, indeed, the 
Thames Ditton works were at first intended for 
the construction of small steam vessels and their 
engines. The great demand that arose for engines 
for driving dynamo-electric machines soon turned 
the course of manufacture from the marine branch 
to that of stationary engines, which now, we 
believe, constitute the sole product of the firm. 
How rapidly this trade has grown is illustrated by 
the constantly increasing size of these works. We 
have for some time past contemplated publishing 
an illustrated description of the Rugby establish- 
ment, but the difficulty has hitherto been to know 
when the proper time has arrived to make a com- 
mencement ; for there has always been an exten- 
sion in progcess that, when finished, would make 
the account more complete. That applies to the 
seer time ; but the removal of the Niclausse 

iler works—which form part of the company’s 
business—to Chester, having given room for an 
extension that may, perhaps, he looked upon as 
the completion of a period and a point of new de- 
parture, we hope shortly to publish our account. 
Under these circumstances we shall content our- 
selves with a brief reference to the visit of Friday 
last. 

The architecturally imposing group of buildings 
which forms the general offices constitute the east 
front of the works. The various workshops extend 
backwards from these buildings, running for a con- 
siderable distance parallel with the main line of the 
London and North-Western Railway. The foundry, 
which is at the western end, has two cupolas, and 
is now in course of being more than doubled in 
size, and when completed will cover an area of 
57,000. square feet. The principal building of the 
works is the machine and erecting shop, which 
has a cement of 500 ft. and a depth of 240 ft., 
except two bays, which are 320 ft. deep. The 
pattern shops and stores and the testing depart- 
ment mess-room, &., are in separate erec- 
tions. The principal buildings are constructed in 
bays running north and south, divided in some 
cases by brick piers and arches, but generally by 
lattice steel stanchions, which carry traveller 
girders, and, at a higher level, cross girders. The 
roof is of the ‘‘ weaving-shed ” pattern, the light 
being from the north. All buildings are covered 
by a practically uniform system of roofing of 20-ft. 
span, so that parts are interchangeable, and exten- 
sion is thus rendered a comparatively simple matter, 
the wth being in a southerly direction. The 
travelling cranes in the works are electrically driven, 
and comprise eight of 25 tons, seven of 15 tons, 
six of 10 tons, two of 6 tons, four of 5 tons, and 
eleven of 3 tons. The fire-extinguishing arrange- 
ments and the stores system are well worthy of 
attention, in the latter case, especially, a very com- 

lete system having been carefully worked out. 

he method of manufacture provides for standard- 
ising all engines made, and as work is done entirely 
to standard gauge, parts are made not for individual 
engines, but to be put into store and distributed, 
as needed, to the erecting shops. In this way every 
part is made inte ble with similar parts in 
corresponding —— The testing department is 
exceptionally well equipped, but a description of 


this must remain over for the present. 

In regard to the product of the works, the Willans 
engine of to-day is, we need hardly say, a ve 
different piece of mechanism from the steam launc 
motor first devised by Willans. We have, how- 





ever, described and illustrated examples of it so 
often—more especially in a recent issue in con- 
nection with the big engine at the Paris Exhibition* 
—that we need make no further reference to it 
here. We are informed that about 340,000 horse- 
power of the central valve engine are at present 
installed, or on order for electric work chiefly. The 
largest size made are two to indicate as a maximum 
3000 horse-power each, or 2400 horse-power in 
ordinary working. These are for the Glasgow Cor- 
poration, and are similar to the Paris Exhibition 
engine. There are also in hand a number of 1200 
horse-power engines of which 26 have been com- 
menced since the beginning of last year. At the 
present time there are also in progress 11 engines 
of 800 horse-power, 8 of 700 apathy 16 of 
550 horse-power, 10 of 450 horse-power, and 
31 of 360 horse-power. The total horse-power at 
erage in hand exceeds 80,000. Again, we can 

ut express regret that Willans did not live to see 
this mF superstructure reared upon the honest 
foundation he laid. 


THE CONVERSAZIONE. 


On the evening of Friday, June 29, the summer 
meeting was brought to a close by a brilliant recep- 
tion at the Institution House, Storey’s Gate. A 
we company of members and friends attended, 
including nearly all, if not all, of the American 
guests. Mr. E. P. Martin, vice-president, received 
the company in the absence of the President ; and 
thus a most successful meeting was brought to a 
close, the only regrettable incident being the absence 
of Sir William White, a circumstance the more to be 
deplored from the cause which necessitated it. 








FRENCH AGRICULTURE AT THE 
PARIS EXHIBITION. 
(Continued from page 839 of vol. laix.) 

Ina previous article we summarised the present 
condition of agriculture in France, as shown by 
documents and other exhibits in the Paris Exhibi- 
tion. As in all other countries, the French agri- 
culturist has two important problems to solve ; how 
to increase crops, and how to reduce the cost of 
labour. The former is attained by means of im- 
proved seed, chemical fertilisers, and good methods 
of agriculture ; a reduction in cost of labour can 
only be obtained by the employment of machinery. 
For half a century there has been a steady progress 
in the improvement of agricultural implements and 
processes, under the influence of many economical 
conditions, such as alterations in the system of 
renting land, increase in wages, and uction in 
home prices, owing to competition from abroad. 

In order that the intelligent agriculturist might 
have facilities for obtaining reliable information on 
the value of fertilisers, seed, or food products, 
laboratories and agronomic stations have been 
established in France; there did not, however, 
until recently, exist any place for testing the ma- 
chinery which he required to use in his calling. So 
far as this was concerned he had to trust to his 
own judgment, or to be guided by the catalogues of 
manufacturers, and the lists of prize-winners at 
various agricultural shows; it is needless to say 
that prospectuses are often misleading, and that 
the ty tests of implements at competitive 
meetings, do not afford sound information as to the 
practical value of the implements dealt with. Some 
time since the French Agricultural Department 
acted on a report of Mr. Ringelmann, a well- 
known agricultural engineer, and then assistant to 
the National Agricultural School of Grand-Jouan. 
In this report Mr. Ringelmann recommended the 
creation in Paris of a testing station for agricultural 
machinery. The realisation of this proposal was 
decided upon by the Minister of Agriculture in 
1888, and a laboratory was completed and put in 
operation at the end of the following year. The 
efficient testing of agricultural machinery is very 
difficult and somewhat tedious; according to the 
method applied by Mr. Ringelmann, the experi- 
ments ought to be conducted in such a way that the 
results obtained should give definite records of the 
value of the machine tested. To arrive at this, 
many elements are required, the principal of which 
are as follows : 

The quantity and quality of the actual work done 
under varied conditions. 

The amount of mechanical energy required for a 
certain duty of the machine. 





* See ENGINEERING, vol, lxix., page 552, 





The probable life of the machine tested ; this 
conclusion being based on an examination of the 
design, the workmanship, and the character of 
materials employed. 

The knowledge of these three —— data 
allows a close estimation to be made of the cost price 
of the work done and the value of the machine. 
Mr. Ringelmann has given many different demon- 
strations of tests at various times: in 1894 for 
petroleum motors; in 1896 for cider mills; in 
1898 for winnowing machines, corn crushers, &c. 

The programme, of which the mere outline has 
been indicated above, has led to a large amount of 
scientific and practical research, carried on by 
means of the testing instruments with which the 
laboratories are equipped. Experiments made 
have to be carried on over a relatively extended 
time, and they should be varied according to all the 
different conditions under which the machine being 
tested, will have to work in practice; under each 
of these several conditions the tests are frequently 
repeated in order to ascertain definitely if the 
results obtained are reliable. In all these experi- 
ments it is necessary that the machines fitted up 
with the testing apparatus should work under a 
regular régime and in normal conditions of practice. 
The numerous results obtained are afterwards 
plotted, so as to obtain curves and diagrams, by 
the examination of which absolute and comparative 
information can be deduced. Mr. Ringelmann 
shows at Paris many examples of such diagrams, 
in Class 38. Every experiment must be a rela- 
tively long one ; the efficiency of any given machine 
is generally ascertained after several hours of 
regular working ; and it is only after this condition 
has been reached that useful experimental observa- 
tion can be made. In order to apply this system 
emer. Mr. Ringelmann has devised quite a 
arge number of accurate testing instruments, some 
of which are shown at the Exhibition. 

The testing station, which is placed under Mr. 
Ringelmann’s direction, is established at Paris, 47, 
Rue Jenner, and occupies about 43,000 square feet 
of ground. An enclosure 220 ft. long limits the 
area of the station on the street front ; a paved 
road leads to the testing building, and a 4-ton 
locomotive crane forms a part of the plant. 
The principal testing room, which measures 50 ft. 
by 33 ft. long, contains an office, a seven horse- 
power gas engine, a transmission shaft, 39 ft. long, 
which can be driven from outside the hall by a 
portable engine, glass cases around the wall in 
which are ranged testing instruments, a photo- 
graphic room, and the machines to be tested ; at 
the bottom of the hall, a raised flooring serves 
as the drawing office. This principal hall is 
intended for the testing of suldnds driven by 
hand or by belting, such as winnowing machines, 
screens, straw cutters, root cutters, dairy plant, 
various motors, &c. 

Special pulleys, the diameters of which can be 
modified at will, transmit with great accuracy the 
desired speed to the machine which is experimented 
upon. At right angles to the principal hall there isa 
second room measuring 50 ft. by 33 ft. ; this serves 
as a store for heavy materials and for testing motors 
and pumps. An exterior shed 39 ft. by 13 ft. is 
added to receive machines, the working of which 
is accompanied with considerable dust, such as 
thrashing machines, &c. A circular macadamised 
track is arranged for trying horses and implements 
driven by horse-power, such as crushers, mortar 
mills, &c. In the middle of the ground, and on 
the axis of the principal entry, is an iron tower 
60 ft. high, designed to receive stagings placed at 
intervals of 10 ft.; this tower is intended for 
testing pumps and windmills ; hydrants and water 
meters complete this part of the installation. Be- 
hind the tower a small gallery 39 ft. by 19 ft. 
serves to store miscellaneous implements. The 
different materials, such as wood, iron, coal, &c., 
are placed in the court situated behind the prin- 
cipal hall and the annexe. The lower part of the 
ground is laid down in permanent pasture ; this is 
reserved for special trials or competitions organised 
by the Minister of Agriculture, or by societies 
under the auspices of the Administration. To the 
poe ep | has to be added the houses of the director 
and of the foreman mechanic ; this completes the 
installation of the agricultural testing station. The 
equipment of the laboratory with special testing 
plant is very complete, and experiments can be 
carried out under exceptionally favourable condi- 
tions. 

Agricultural’ implements, such as cultivators, 
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drills, mowing and reaping machines, after having 
been received at the station, are forwarded with 
the necessary instructions to be tested in different 
agricultural districts, where the experiments are 
carried out under the normal conditions of practice. 
In order to check unnecessary applications, the 
Administration levies a small tax on every 
machine sent in for testing; this tax is appro- 
priated by the Treasury, and does not appear as 
part of the revenue of the laboratory; the scale 
of charges is fixed by law according to the selling 
prices of the machine, the cost of transport, labour, 
horse-power, fuel, &c. These prices vary with 
almost every test, and are paid by the owners of 
the machine. In addition to the foregoing, scientific 
investigations referring to agricultural processes are 
carried out at the station by Mr. Ringelmann and 
his assistants. The laboratory was opened for work 
in 1889 ; in 1893 it was practically closed, on account 
of participation in the Chicago Exhibition. During 
the 10 years ending 1899, the following official tests 
were made, apart from the work of scientific 
research above referred to: 208 implements of 
various kinds were submitted for examination at 
the station, representing a value of about 154,000 
franes ; they involved the carrying out of more 
than 50,000 experiments, all of which are duly 
recorded in the certificates issued. Of the fore- 
going implements, 70 per cent., tested between 1889 
and 1899, were of French manufacture, 30 per cent. 
were foreign-made machines, and of these, 20 had 
been imported from England. During the same 
period, information was given gratuitously about 


machinery connected with agricultural engineer-| 4 


ing, to the extent of 350 to 380 communications 
per annum. The director of the station also 
organised a series of special trials, in which the 
machines that had previously been tested inde- 
pendently, were brought together into a district for 
exhibition ; in other words, this constituted a series 
of shows of agricultural implements, the efficiency 
of which is officially guaranteed. The shows in 
question were as follow : 

1894, Petroleum engines ; this show was held at 
Meaux. 

1895. Beetroot digging machines ; this show was 
held at. Cambrai. 

1896. Cider mills ; this show was held at Rouen. 

1897. Spirit motors ; this show was held at Paris. 

1897. Presses ; this show was held at Nantes. 

1898. Ploughs ; this show was held at Couppray. 

1898. Winnowing machines, grain crushers, root 
washers ; this show was held at Arras. a 

1898. Hay presses ; this show was held at Lizy- 
sur-Oureq. 

The agricultural testing station is represented at 
the Paris Exhibition by aseries of Tables which are 
hung upon the wall space ; there is also an agri- 
cultural library, and glass cases containing different 
apparatus made in the laboratory. The Tables are 
as follow : 

1. General plan of the station. 

2. Personnel and budget of expenses. 

3. Graphic statement of work done, 1889 to 1899. 

4 and 5. Photographs of buildings and of some 
apparatus and tests. 

6. Copies of rules and regulations, and summary 
of machines tested 1888 to ae , 

7 and 8, ical diagrams of experiments. 

9 and 10. det of aaohings tested and classified 
according to their origin. 

The library contains the principal agricultural 
works published by Mr. Ringelmann : 

1. Technical reports, 1889-99. 

2. Photographs of apparatus and tests. 

3. Treatise on experimental mechanics. 

4. Improvement of agricultural machinery. 

5. Agricultural machinery. 

6. Electricity on the farm, 

7. Machines and factories for the preparation of 
cattle food. 

8. Steam and gas motors applied to electricity. 

9. Pumping and other ‘ipdenelie machinery re- 
quired in agriculture. 

10. Agricultural buildings. 

The glass cases enclose some examples of testing 
apparatus employed at the station. These are : 

1, Automatic brake for testing motors. 

2. Compression dynamometer for testing presses. 

3. Cinematic counter for testing ploughs, scari- 
fiers, &e. 

4. Mechanism for regulating the speed and 
direction of rotation of recording apparatus. 

5. Time and speed counters controlled electrically. 
(Zo be continued.) 


AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 


FoLtowine upon the visit of the American 
Mechanical Engineers to their British confréres at 
the handsome house at Storey’s-gate last week, 
came that of the American Society of Civil Engineers 
to the parent Institution at Great George-street this 
week. This is the first visit of the United States 
Civil Engineers to this country in a united and 
official capacity, and as they embrace in their con- 
stitution all branches of the profession, the welcome 
accorded to them here was made general. Thus at 
the opening proceedings, which took place in the 
library of the Institution, the gathering was the 
most representative of British engineering possible, 
most of the members of council and delegates from 
all the Metropolitan technical societies being 
present. 

A Brits WELCOME. 


Sir Douglas Fox, the President of the Institu- 
tion of Civil Engineers, delivered the address of 
welcome, and struck the right note when he spoke 
of the visit of the Americans as one ‘ to the old 
folks in theold country.” This Institution of Civil 
Engineers, he said, was cosmopolitan, and the 
gathering that day was characteristic of this, lackin 
only the presence of their old friend and honour 
secretary for 40 years, Mr. Forrest, who was still the 
honorary secretary. This reference to the doyen 
of secretaries was greeted with loud cheers, which 
testified to his international popularity. Proceed- 
ing, Sir Douglas expressed deep sympathy. wi 
mericans in the sad event in New York, whic 
involved the loss of so many lives by a fire at the 
harbour, He recognised the hearty: fellowship 
shown to the Empire by the American people 
during our trouble in South Africa. It was a bright 
rift in the dark cloud of war. A reference to the 
amity of engineers, even although competitors in 
business, and to the ready mutual hel 
professional difficulties, led the President to speak 
of the universality of science and the friendship it 
engendered between the savants of different nations. 
He felt that much good would accrue in the future 
of international relations from this amity, and from 
the true progress, — dealing, and straightfor- 
ward honest work of the engineer. He spoke next 
with justifiable pride of the traditions of the Insti- 
tution, remarking that it was founded in 1816 under 
the presidency of Thomas Telford, and that the 
chair on which he sat that day was the original pre- 
sidential seat. The Institution had witnessed the 
birth and growth of the profession. Before that, 
men worked in their isolated strength, but to-day 
there were 7000 members, each helping the others 
towards the realisation of the ideals of the engi- 
neer ; and thus they were glad to welcome to their 
historic Institution their brethren from the States, 
knowing that they had much to learn from the 
American engineer who worked without being en- 
trammeled by tradition and its conservatism. 

The President of the American Society of Civil 
Engineers (Mr. J. F. Wallace) briefly acknowledged 
the greeting, as also did Colonel H. S. Haines, a 
past-president. In the absence of the President of 
the American Society of Mechanical Engineers, Mr. 
Smith, on behalf of that organisation, reciprocated 
Sir Douglas Fox’s kind sentiments. At the close 
of the reception, afternoon tea was served. 


PRESIDENTIAL ADDRESS. 


Mr. John Findlay Wallace delivered the presi- 
dential address in the.theatre of the Institution at 
4 o'clock. He put himself on good terms with his 
audience at the outset by remarking that, while the 
constitution of the Society compelled the President 
to deliver an address, it was equally obligatory on 
the part of the members to listen to it. Proceeding, 
he contended that the dominant influence in modern 
civilisation was transportation ; that no one agency 
had been a more potent factor in the advancement 
of civilisation, and there was hardly a branch of the 
profession of the engineer which did not touch on 
the principle of transportation. The great engi- 
neers of this century had been responsible and 
should receive credit for the conception, design, 
and execution of these works, without which the 
Americas, Asia, Africa, Australia, and the isles 
of the sea would still be among the uncivilised, 
unknown, or inaccessible portions of the world. 
Continuing, he pointed out how experience had 
accumulated, and how, when studied in the light 


of modern education, it enabled the engineer to 


afforded in|, 


lowed, perhaps, the most suggestive part of the 
address, which we quote : 


It had generally been understood that mathematical 
ability of a high order is a fundamental requisite to 
success in the engineering profession. This is not neces- 
sarily true, as it frequently neppene that the person in 
whom mathematical ability of the highest order exists, 
is deficient in other essential qualities. While the suc- 
cessful engineer should be a good mathematician, should 
be a man of in ity, industry, and resources, 
other qualities w: cannot be ignored..... 
technical schools of the present day much time is spent 
in consid the strength of materials, the applied 
mathematics in the investigation of forces; but nothing 
in relation to the mental and moral constitution of man, 
which is the live material that engirieers must use in 
fitting Nature’s raw product to the work inhand. There 
is too much of a lemcy among engineers to-day, as 
ever, to consider the profession entirely a materialistic 
one, and to confine the education of the young engineer 
to a knowledge of materials and their uses, to the exclu- 
sion of the mental and spiritual. The prevailing law of 
matter is inertia. The prevailing principle of the engi- 
neering profession is life. The application and direction 
of the life principle to matter, in order to overcome its 
inertia, change its form and adapt it to our needs, is the 
= Neither factor can be ignored, above all the 
ife principle. There is too much of a disposition on the 
part of our profession to value too highly what are the 
tools of our trade ; to forget fora moment that they 
are simply tools, and fail to appreciate the energising 
factor and the mental make-up of the engineer...... 
The true engineer of to-day is the one who, seeing a 
necessity arising in the onward march of civilisation, can 
think out its solution, conceive a project, design the 
necessary works connected therewith, and carry out the 
scheme as a whole to a successful issue ; at the same time 
convincing his fellow-men of the necessity for the work, 
tthe efficiency and economy of his design, and his own 
ability to accomplish the desired result. The surplus 
labour of the past is the capital of to-day. The con- 
servation and preservation of that capital is a necessary 
factor in promoting modern civilisation. The besv engi- 
neer is not necessarily the one who will design and con- 
struct an elaborate bridge across a mi Bey iver, but the 
‘one who will design and construct su idge so as to 
give the greatest amount of facility for trans tion 
over it at the least possible expense. It is certainly poor 
ngineering to construct works so massive and with such 
a surplus of strength and solidity that the interest on 
the original amount invested far exceeds the cost of 
repairs, renewals, and interest on a differently designed 
work which would perform a similar service, In this I 

ink the engineers of the Old World can learn from 
those of the New. . On other d, in the construc- 
tion of works of a permanent nature, so as to reduce the 


cost of operation, maintenance, or renewal, the New 
World can certainly learn from the Old. During the 
ve con- 


wes century, however, the problems which 
ronted the engineers of the Old New Worlds have 
been vastly different. Works have been constructed in 
the Old World to meet existing and stable conditions ; in 
eset World, es eo. been provided er create 
conditions; consequently, it been necessary for engi- 
neers in the New World to have not only vivid i 
correct a y meme and to be able to ju of possi- 
bilities and future requirements, but to design and con- 
struct their works in such a way as to bring about the 
desired results with a limited amount of labour and 
capital. It has not been a question of choice between 
what was best or even most economical ; the main question 
has been one of what it was possible to do under the 
circumstances. Frequently, it was a case of the engineer 
creating the circumstances, Conditi however, are 
rapidly changing, and the engineer of the New World 
is following closely in the footsteps of the Old World 
engineer, and his works are gradually ming more 
substantial and permanent. ; 

In the concluding part of his address, the 
President enforced the advantages of combined 
effort in such technical societies towards the 
attainment of the highest efficiency. 

Sie Douglas Fox, as a member of the American 
Society of Civil Engineers, proposed a vote of 
thanks to the President, which was seconded by 
Mr. Desmond Fitzgerald, Boston, and the meeting 
thereafter adjourned. 


Tati BumLpines. 


The members again met at 8 o’clock, when there 
was a discussion on the subject of tall buildings, 
with particular reference to the economic results 
and the limitations desirable. The secre read 
a contribution by Mr. T. C. Purdy, New York, 
which was illustrated by lantern slides, as was also 
the speech of Mr. H. de B. Parsons, New York, 
who dealt principally with fire hazards; and a useful 
contribution to the discussion was made by Sir 
A. R. Binnie and Mr. W. E. eg: eo engineer 
and architect respectively of the don County 
Council. None of the American engineers claimed 
architectural beauty for the structures ; their erec- 
tion was a matter of expediency, in view of the 
restricted area of the business of cities, of 
the high cost of ground, and the necessity of a 
large rent-roll. The cost of the buildings, accord- 
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achieve a higher measure of success. 
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124-TON STEAM ROAD ROLLER WITH SCARIFIER. 


CONSTRUCTED BY MESSRS. 

















per cubic foot, and the rental, above the ground floor, 
from 2 to 24 dols. per square foot per annum. Mr. 
R. W. Hunt suggested that the higher figures were 
nearer the mark, and indicated that good profits were 
made ; in one case 12 per cent. was regularly paid. 
As Mr. Parsons pointed out, in the skeleton style 
the outside walls were used partly for carrying the 
floors, although the steel structure was by far the 
principal element, but in the cage construction the 
walls were merely curtains carrying their own 
weight. In nearly all countries in Europe, as Mr. 
Riley showed by the quotation of law, it was neces- 
sary that the enclosing walls should carry the struc- 
ture in themselves. Again, in New York, the 
height was determined on a sliding scale, in which 
wind pressure was an important unit ; in Chicago 
the maximum was 135 ft. ; asa matter of fact, the 
highest building is in New York—370 ft., a struc- 
ture of 29 storeys, illustrated in ENGINEERING some 
time ago.* ow, in European’ countries, the 
determining factor is the width of the street. 
Paris, for instance, naming a maximum of 66 ft.; 
and Mr. Riley, having quoted the many enactments 
for London, indicated his personal view that 80 ft. 
should be a maximum in view of narrow streets, 
the proximity of buildings, light, egress in case of 
fire, and sesthetic considerations generally. This 
subject of fireproof construction bulked large in the 
discussion. Sir A. R. Binnie gave great credit to 
the American engineers fur their ingenuity, and 
Mr. Purdy acknowledged that the germ idea came 
from England, Mr. Pritchett having in an 
asylum in York, many years ago, adopted tena- 


* See ENGINEERING, vol. lxviii, page 352. 
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2000-VOLT MONOPHASE AND TRIPHASE GENERATOR AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE HELIOS ELEKTRICITATS-ACIIENGESELLSCHAFI, COLOGNE, EHRENFELD. 
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cotta jack-arched flooring between cast - iron 
beams. This terra-cotta has proved fire-resisting, 
and many lantern slides showed that the columns, 
when coated with it, stood intact. It was admitted, 
however, that buildings could not be made fire- 
proof, as the exigencies of occupancy necessitated 
windows, and it was often found. that adjoining 
buildings set fire to the furniture and interior, as 
in the case of the-Home Life Insurance Building, 
where the contiguous building caught fire, and the 
flames finding a light well in the tall building a fine 
flue, burned everything in all the floors above the 
ninth ; but careful design in all details necessarily 
limited the destruction to the interior fittings, and 
did not involve the destruction of the steelwork. 
Outside fire escapes are obligatory by State ordi- 
nance. Many defects in design were illustrated by 
lantern slides. 


Iron anp Steet Rats in America. 


Mr. Robert W. Hunt read the first paper at 
Tuesday’s meeting, on ‘‘Iron and Steel Rails in 
America,” a subject which he has made peculiarly 
hisown. We begin the publication of this paper 
this week, so may at once pass to the discussion, 
which unfortunately was not so representative as 
it might have been, owing to the length of some of 
the speeches. 

Mr. A. L. Coleby, South Bethlehem, read a long 
contribution, whic 
paper on rail tests which he is to read at the Inter- 
national Congress at Paris next week. This paper 
we — to deal with later, so need only state here 
that Mr. Coleby analysed the requirements of 41 per 
cent. of the specifications of all countries, with the 
view of showing that the conditions in respect of 


he stated was a chapter of a| P 
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composition of metal and tests were needlessly 
inimical to American manufacturers, and therefore 
limited competition. 

Mr. W. R. Webster, Philadelphia, followed upon 
the same lines, contending in favour of some inter- 
national agreement as to the engineering aspect of 
the subject. 

The President said that he represented the pur- 
chasers of rail, his company using 50,000 tons per 
annum for renewals ; but hitherto users had had 
little to say on account of business reasons. Rail- 
way companies east of the Alleghanies were con- 
fined to makers in their district who supplied them 
with traffic, and so with the Chicago companies ; 
but the railway companies were combining to 
prepare the best specification suitable for the rail- 
ways and practicable for the makers, without 
attempting to impose onerous conditions. 

Sir Lowthian Bell was next called upon to speak, 
and remarked that as he had been 25 years a 
manufacturer of rails and 35 years a director of 
the North-Eastern Railway, he represented both 
maker and user, and had at his dispogal 35,000 
analyses to go upon in making deductions. From 
these he could prove and disprove everything that 
could be said for or against any composition of 
rail—a facility, beloved of the expert, which was 
greeted with much laughter. The: doyen of rail- 
makers promised to submit for inclusion in the 
ings several of these data dealing with the 


relative deflection of rails of different composition, 
with the composition by analysis of the metal at 
top, middle, and bottom of the ingots, and with 
the molecular variations ; but the results, Sir Low- 
thian admitted, were not conclusive; but he con- 
tended that while the value of such data might 


not be applicable to-day, we often attained full 
knowledge later which proved their significance. 
Thus, years ago, he had placed in a furnace pieces 
of cast and wrought iron bound closely together, 
and surrounded by sand, and after a month in the 
furnace he found that a considerable quantity of 
carbon had travelled from the cast iron to the bar 
metal. 

As there was little time for more discussion, the 
President suggested that other speakers might 
hand their contributions to the secretary. Mr. 
Hunt was called upon to reply, and mentioned that 
lob-sided rails were now being tried on curves, and 
tests made with rails 150 ft. long in connection with 
expansion ; while, if it were found that cold-rolled 
rails proved beneficial, two millowners were ready 
to produce them commercially. 


Water Firtration. 


The next paper read was on ‘Filtration of 
Water for Public Use,” by Mr. Rudolph Hering, 
New York, who gave a short summary of the con 
ditions to be fulfilled and of the progress made, 
dealing specially with sand versus mechanical filtra- 
tion. Both, he said, satisfactorily purified the 
water under many conditions, the standards of 
comparisons being the relative results—reliability 
and cost. The first was measured by the pre- 
vailing deaths or sickness. A well-constructed 
and efficient filter of the slow type could reduce 
the typhoid and diarrhceal diseases, and remove the 
contagion of cholera. A similar statement as re- 
gards mechanical filtration could not be made, as 
yet at least, because there was not sufficient experi- 
ence. As to reliability, slow filtration deserved the 





preference, for in the event of a rupture the fast 
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filtration increased the harmful results; but all 
depended on the condition of the water and the 
care exercised. If the raw water was highly 
polluted, slow or double filtration was preferable. 
As to the cost, the two methods were equally ex- 
pensive, but the cost of operation was less for the 
mechanical process. 

Mr. W. H. Lindley described, with the assistance 
of wall diagrams, works which he had carried out at 
Warsaw, where water was taken from the River 
Vistula, entirely in the tertiary formation and bear- 
ing much sand and gravel, with quite 3000 bacteria 
per cubic metre. Filtration was augmented by 
preparatory settlement, and to quicken the process 
the large tanks were divided into galleries by 
longitudinal walls, covered with arching, and suit- 
ably ventilated to counteract the effects of frost, 
«&c., through a shaft. The water entered at the 
top end of the galleries, with a weir having open- 
ings at the bottom so as to insure equality in the 
head of the respective galleries. A float valve is 
also used fora like purpose. The water passed from 
the collecting channels to the filters, which were of 
the ordinary slow sand type, to pass 4 in. per hour, 
as recommended in the paper. There was a bac- 
teriological department making regular analyses, so 
that they worked on a truly scientific basis ; and 
one result established was that the number of 
bacteria in the water after filtration varied more or 
less in direct ratio with the velocity, and in inverse 
ratio with the thickness of the sand in the filter. 
They thus decreased the thickness of the gravel, 
and increased the minimum thickness of sand from 
1 ft. to 3 ft. with satisfactory results. The works 
were for the ultimate supply of 22 to30 million gallons 
per day. Four years’ results showed that about 80 
per cent. of the suspended matter was retained in the 
settling tanks, at a cost of about one-fifth that of 
filtration, and that after filtration the bacteria 
numbered 40 to 80 per cubic metre, about 98.5 per 
cent. having been taken out. 

At this stage the discussion was adjourned until 
Thursday. . We shall deal with that meeting in our 
next issue. 

EXcurRSIONS. 

The members visited Windsor Castle on Tuesday 
afternoon, where they had the honour of a recep- 
tion by the Queen ; Wednesday, July 4, was blank 
so far as any official entertainment was concerned ; 
on Thursday the annual business meeting was held, 
and in the evening a conversazione by the Institu- 
tion of Civil Engineers was given in the Guildhall, 
by permission of the Lord Mayor. To-day the 
Institution of Civil Engineers is conducting its 
guests on an excursion to Stratford-on-Avon and 
Warwick. This concludes the entertainment pro- 
vided by our engineers for their American brethren. 








PETROLEUM LOCOMOTIVE AT THE 
PARIS EXHIBITION. 

As our readers are aware, practically all the im- 
portant exhibits relating to railway transport are, 
with miny others, placed at Vincennes; there are, 
however, a few objects of interest in this group still 
to be found on the Champ de Mars, and among these 
may be specially noticed a very small petroleum 
locomotive, which is shown by one of the most im- 
portant manufacturers of automobiles, a firm, indeed, 
whose name has been identified conspicuously with all 
the progress that has been made in this direction—that 
of the Maison Panhard-Levassor, which since the 
death of the last named partner, has been reorganised 
under the title of the Anciens Ktablissements Panhard- 
Levasssor. Th» motors of the many vehicles made by 
the Company are modifications of the Daimler motor ; 
they have established a high reputation, not only 
in racing competitions, but in the test of regular 
use, and are remarkable for the admirable finish 
of their work. The company is now largely en- 
gaged in the application of ‘‘ automobilism” to 
rail tracks; and this is the specizl function of the 
small locomotive shown on the Champ de Mars, 
and of which we give illustrations on pages 6 and 7. It 
should be explained that this ‘‘ tractor,” which is the 
name gre by the makers to this class of motor, is 
specially devised for shop and yard tracks; and one 
of the great advantages claimed for it is that it is 
always ready to start—unlike a locomotive, which 
must be kept under steam, though only used inter- 
mittently. It is of very small dimensions, and 
at the rear is a covered footplate, just large 
enough to accommodate the engineer in charge. 
It is, as will be seen from the illustrations, very 
strongly framed, and is practically a combina- 
tion of the pone mechanism that constitutes 
the Panhird Lovassor well-known automobiles. The 





motor is, indeed, exactly of the samo type; it 
is of 4 horse-power nominally, but measured on the 
brake develops 5 horse-power. It is fed with petro- 
leum spirit of 700 density, sprayed into a constant- 
level carburator. As we have already published full 
details of the motor, we need not repeat them here, 
but refer the reader to some of our previous issues (see 
ENGINEERING, vol. Ixi., page 565). We may say, 
however, that the explosions in the cylinder are 
made by incandescence tubes, heated by burners 
which do not work under pressure. The cylinder 
is cooled by a circulation of water controlled by a 
thermo-syphon. A régulator maintains the speed of 
the motor at 750 revolutions, by checking the lift of 
the exhaust valves if the s rises above the desired 
rate. A flywheel weighing about 90 Ib. insures 
regular running, a device which is always necessary 
in motors of this class. The movement is com- 
municated to the wheels through gearing, and 
speeds can be varied by means of the speed- 
changing device, which is now always supplied 
by these makers to their heavier types of car- 
riage, and which we illustrate in Fig. 4. The 
connection of the motor to this mechanism is made 
by coned friction gear, in which leather rubs against 
cast iron. It will be seen from the illustration that 
in this motor, contrary to what generally is adopted in 
automobiles supplied with a device of this character, 
that a train of gearing is placed between the speed- 
changing device and the shaft carrying the chain 
inions; if this were not done the tractor would 
ave had too high a speed for its special service, 
since the calculations for rozd motors is based on a 
minimum speed of 6 kilometres. The starting, revers- 
ing, and speed-changing levers are arranged as in a 
locomotive, within easy reach of the driver. It will 
be noticed that the buffers are of an elementary form, 
but well adapted for the requiremerts of yard work ; 
the coupling arrangement is also shown ; the chimney 
carries off the waste gases from the cylinders. The 
engine can easily haul 3 tons on a level, and its con- 
sumption of spirit is less than 1.1 lb. per horse-power 
and per hour. 





THE ELEKTRICITATS- ACTIENGESELLSCHAFT VORM ScCHUC- 
KERT AND Co. AT THE PARIS EXxuibition.—The _— 
book, of the shape of a large-size reporter’s pocket-book, 
which the H. Schuckert Company has prepared as a 
memento for the visitors to the Paris Exhibition, calls 
for more than an ordinary catalogue notice. His- 
torical and descriptive, and attractively illustrated in 
superior taste, it keeps a happy medium between the 
advertising pamphlet and the somewhat heavy historical 
guide of which we have seen specimens. Since the 
Schuckert works and their installations formed the sub- 
ject of a series of articles, published by us only a few 
years ago, the extension of the works has been vigorously 

ushed. At the time of our visit to the works, only a 
ew buildings were standing on the new block which 
adjoins the old and nowsmaller block ; at present it is built 
all over. The original works, a little way from these 
blocks, are entirely devoted to social and international 

urposes, technical continuation classes, and workshops 
or apprentices, a school for cookery and _ house- 
keeping, ing and recreation rooms which, together 
with the workmen’s dwellings and the co-operative 
stores, make instructive pictures. The power plant of 
the works comprises fourteen boilers, nine steam engines, 
aggregating. 3570 horse-power, eight continuous-current 
and two triphase dynamos, batteries of 3000 ampere- 

831 electric motors, capable of developing over 
6000 horse-power, ten lifts, and 37 electric cranes, and 
there are 3828 incandescence lamps, and 1378 arc lamps 
on continuous-current and alternating circuits. In 1896 
the works employed altogether 3570 persons ; that figure 
has risen to 8500, and the annual turnover to almost 
4,000,0007. The productions of the year 1899-1900 reached 
62417 dynamos and motors, 1944 transformers, 15,033 arc 
lamps, 213 complete search-lights, 13,298 volt and am- 
pere meters, and 16,540 electricity meters of various 
types, in power a total of 170,000 kilowatts. The new 
meters for oy distribution with unequal loads, in 
the different branches and other novelties, are well de- 
scribed and illustrated. Manufacturing branches have been 
established in Berlin, Vienna, Paris (Compagnie d’ Elec- 
tricté de Creil), St. Petersburg, Stockholm, Kristiania ; 
and Schuckert Electric Companies exist in Dresden, 
Cologne, London and Milan, all in connection with the 
Continental Company for Electrical Enterprise, founded 
1895 at Nuremberg. Agencies we find all over the 
world, in South America as as in the East. 
Paris exhibits are in 16 different groups, in the Usine 
Suffren—Germany a a third of the motive power 
and light of the Exhibition—in the Electricity Palace ; 
the section of German cnemnection, with which we may 
class one of the cars for the Elberfeld Monorail Suspended 
Line, which we illustrated a few months ago, which is 
running on an experimental track at Vincennes ; and in 
the section, Navigation de Commerce et Armées de Terre 
et de Mer, where the largest searchlight in existence— 
6 ft. 6 in. in diameter—is shown, giving a beam of 316 
million candles. Electricians will find much of interest 
in this guide concerning the two large dynamo; and 
their construction, and, further, particularly on novel 
cut-out and measuring instruments. We notice, among 
other things, a high-tension cut-out, consisting of a 
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number of roles fixed to flat springs, the rolls turn on, 
comp'eting, and breaking the circuit. 
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ROAD ROLLER WITH SCARIFIER. 


In our report of the exhibits at the York Show of 
the Royal Agricultural Society of England, on page 813 
of our last volume, we called attention to the road 
scarifier shown by Messrs. Marshall, Sons, and Co., 
Limited, of Gainsborough. We now have pleasure in 
publishing an engraving (see page 10), showing more 
exactly than it was possible to do in words, the con- 
struction of the scarifier. It will be seen that it is so 
attached to the back end of the tender of the roller 
that the weight and strain in connection with same 
are equally distributed over the full width of the 
tender, and as the latter is also constructed of extra 
thickness and strength, there is thus no fear of the 
roller itself being oulied to pieces by vibrations of the 
scarifier, which is the case with many scarifiers already 
in-use. 

The scarifier being mounted on a traversing slide, 
it will be observed that it is capable of scarifying up 
to the gutter on either side of the road without having 
to turn the roller round. This is a distinct advantage, 
especially when scarifying in hilly districts, or on 
narrow roads; and it is an improvement that is not 
embodied in any other scarifier. It will also be seen 
from the illustrations that the scarifier can be 
so arranged that it will operate when the roller is 
running either backwards or forwards, and the depth 
of the cut can in each case readily be regulated by 
means of handwheel and worm gear, which also 
enables the scarifier to be raised from the ground 
when not required in work ; and this arrangement of 
gear is self-locking in any position. The tools are 
rigidly held in position in the implement by means of 
wedges, and there is no risk of their working loose 
when at work ; but yet they can be readily withdrawn 
when required for sharpening or replacement. The 
width this apparatus will sanity in one cut is about 
12 in. to 15 in., and the depth of the cut can be varied 
from 2 in. to 3 in., depending upon the nature of the 
road on which it is at work. The advantages 
arising from the use of a scarifier over hand labour are 
not only economy and rapidity of execution, but there 
is also a considerable saving of material, as the 
hacking of macadamised roads is very destructive to 
metal; whereas the scarifier simply turns up the 
metal, which in many instances only requires levelling 
and rolling in again. The work is also much more 
regularly done, the whole surface being completely 
disturbed to a uniform depth. 








THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 
Tue HeEtI0s Company’s INSTALLATION, 

THE Helios Elektricitits - Actiengesellschaft, of 
Cologne, Ehrenfeld, have made a very important con- 
tribution to the power station of the Paris Exhibition, 
consisting of a combined triphase and monophase gene- 
rator. When the type of dynamo that was to be sent to 
Paris had to be decided on by the Helios Company, 
there were almost as many points in favour of a mono- 
phase as of a triphase generator, bearing in mind 
that the generator was to be utilised in the power 
station. he Helios Company finally decided in 
favour of neither, and yet of both, that is to say, they 
constructed a generator which will produce either of the 
two forms of current or both simultaneously ; the mono- 
phase portion has, howéver, received particular atten- 
tion. The dynamo may be considered as a triphase 

enerator for 3000 kilowatts, with one chief section 
or 2000 kilowatts, alternating currents, and an auxili- 
ary section for 1500 kilowatts of triphase currents ; 
branched off from the middle of the former, in accord- 
ance withScott’s method. The generator can, therefore, 
supply either monophase currents of 2000 kilowatts or 
——— currents of 3000 kilowatts ; or simultaneously 
1 kilowatts of monophase and 1500 kilowatts of 
triphase currents. The external diameter of the 
dynamo is 31 ft. and the total weight 80 tons. 

The conditions of supply at Paris required a ter- 
minal potential difference of from 2000 to 2200 volts 
at 50 periods. With a view to future applications, 
the speed of the steam engine, originally fred by the 
Maschinenfabrik of Augsburg at 70 revolutions, was 
raised to 71.5 revolutions for the generator; 84 
les were decided upon, and the armature windings 
in the chief and auxiliary sections were arranged 
in such a way that the tensions should, with one, 
two, or three circuits (in parallel) be 6000, 3000, and 
2000 volts. These were the leading considerations 
for the design of the generator with revolving field 
and stationary armature, which is illustrated in 
Fig. 1 on page 18, and in Figs. 2 to 5, on page 11. 
The circular steel polar extensions are fixed each by 
two bolts, and recessed into the rim of the cast-iron 
flywheel of the engine. The shape of the pole-pieces 
is designed to make the wave of electromotive force 
approximate closely to a sine curve. Each pole has 
one coil of copper ribbon, wound edgeways. The 
whole field winding weighs about 3.5 tons ; its total 





* See pazes 647, 712, 746, 815, and 846 of vol. Ixx, 
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resistance is 0.7 ohm, and the excitation absorbs at 
cos ¢ = 0.7, and full load, about 24 kilowatts, approxi- 
mately about 1 per cent. of the total current energy. 

The flywheel is fitted with two lateral plate rings 
which help to strengthen the wheel. The weight of 
the revolving mass is 76 tons; electro-magnetically 
one-quarter of this mass would have sufficed. The 
centrifugal force is about 23 times the weight, 
which is not excessive for a cast-iron wheel. The 
Helios Company do not as a rule employ special fiy- 
wheels, and prefer, if necessary, to shrink a steel band 
on a cast-iron magnet wheel in order to lessen the 
dangers of fracture when running at very high circum- 
ferential speeds. The magnetic pull upon the rim 
cannot easily be calculated with accuracy. To meet 
the possibility of a divergence between the vertical 
planes through the middles of the field and the arma- 
ture, the flywheel should be given a certain amount of 
play in the direction of its axis. 

The diameter of the wheel is 8 metres (26 ft. 3 in.). 
Fig. 4 illustrates the mode of winding, and the arrange- 
ment of the pole sheets at a joint is alsoshown. The 
figures indicate the ventilation slots. At full load, the 
temperature of the dynamo does not rise by more than 
35 deg. Cent. (63 deg. Fahr.). The polar extensions of 
the armature have each eight grooves, six of which 
receive the windings for the main-phase, and the other 
two the auxiliary-phase coils. These latter coils, indi- 
cated by straight lines in Fig. 4, start from the middle 
of the main-phase coils and are of smaller section, as 
they have not to carry the total current strength. 

If we consider the tri-phase system arising from 
coupling the ends of the main-phase coil with the free 
end of the auxiliary-phase coil, we recognise that slight 
irregularities may arise, even if the load of the three- 
phase section is quite equal and free of induction. The 
auxiliary phase will carry its full unit current, whilst 
the two main-phase halves will carry currents under a 
phase difference of 30 deg., corresponding to a cos 9 
= 0.866. The loss of voltage, due to the armature reac- 
tions, will affect the auxiliary phase less than the main 

hase. This want of symmetry will, however, be 
partly balanced, because the loss of volts in the resist- 
ances of the two circuits in question will vary in the 
opposite sense. But the simultaneous consumption of 
monophase and triphase currents will further disturb 
the symmetry of the combination. In an ideal case the 
triangle of the potential differences at the three ter- 
minals would be equilateral. That triangle will become 
isosceles, and its base will shorten with the relative 
consumption of monophase currents. However, the 
designers assert the variations will not be greater than 
in the case of normal triphase generators and motors, 
where they do not cause any trouble. 

The dynamo is driven i horizontal triple-expan- 
sion engine, made by the Maschinenfabrik Augsburg, 
with two low-pressure cylinders, working with a 
coadenser. The two low-pressure cylinders have been 
placed nearest to the bearings, in order to keep down 
the temperature. The engine develops normally 2000 
horse-power, a figure which just corresponds to the 
power of the dynamo when driving small motors with 
acos@ = 0.71 at full load. When the outer circuit 
does not contain any induction, or when the generator 
has to supply both lamps and motors, the dynamos 
will, therefore, be able to do more work than that 
figure indicates. 

The exciter is not directly coupled with the gene- 
rator. It is a six-pole continuous-current dynamo, 
type M. P. D., 88, coupled with a vertical double- 
expansion engine, made at Schichau Works, in 
Elbing, and yielding 50 kilowatts at 100 volts when 
running at 240 revolutions. The field ring is a turned 
casting, against the inner face of which the steel pole 
shoes are each fixed by means of one bolt and keys. 
The armature is a well-ventilated drum, whose bars 
are joined directly to the commutator. The brushes 
can be adjusted in cases of repair, but their position 
is not altered during ordinary working. 

_ Fig. 1, page 18, shows the machines in their place 
in the great hall, and gives also a view of the large 
switchboard, 

The steam engine and dynamo together represent a 
mass of 350 tons weight, and the foundations required 
28,000 cubic feet of brickwork and concrete. For 
the erection the Helios Company built a traveller 
Whose carrying capacity, we are informed, by far 
exceeds that of the large Exhibition crane. The 
injection water from the air pumps is returned to the 
Exhibition mains by a centrifugal pump placed in the 

ment between the foundations of the machines, 
and driven by a 20 horse-power triphase motor by 
means of toothed gearing. 

In addition to the large generator just described, 
and its exciter, the Helios Company has a number of 
other exhibits. Near the exciter have been put 
several continuous-current dynamos, type M.P.D., 
and triphase motors, type D.M., enclosed continuous- 
current motors and street car motors, as well as two 
transformers for monophase circuits of the St. Peters- 
burg — There are further a Helios electric meter 
for a ternating currents with its standardising curves 
and diagrammatic views of the characteristic high- 





tension lighting system, first adopted on the Kaiser 
Wilhelm’s Canal, for a detailed description of which 
we refer our readers to ENGINEERING (see vol. Ix., 

e292); further diagrams illustrate the street light- 
ing of the town of mhain, in Bavaria. These 
diagrams are suspended on the back wall of the com- 
pany’s space. On the marble panels, covering the 
lower part of this wall, new apparatus, specialities of 
the Helios Company, have been grouped. A marble 
panel opposite shows various styles of cut-outs, re- 
gulators, and controllers. 

The company has also undertaken the lighting of 
the German annexe, on the monophase system, with 
110-volt circuits. This annexe is a buildin of two 
storeys. On the ground floor there are 19 and on the 
upper storey 18 arc lamps, each of 25 amperes, all 
connected in parallel. Each lamp is provided with its 
own transformer, which reduces the tension to 34 volts. 
The stairway is illuminated by eight decorative 
candelabra, each supporting four incandescence lamps 
of 16 candles. The arc lamps, of 30 amperes, on both 
sides of the main portal, are suspended from handsome 
and heavy forged brackets. Arc lamps of the same 
power are fixed to the gable and the side walls of 
the building. There are two pairs of stone basins, 
in which so-called illumination flames are burning. 
These flames are formed by groups of eight incan- 
descence lamps, contained in x glass globes of peculiar 
shape. To the exhibits of the Association of German 
Eagineers, the Helios Company has contributed a 
number of views, partly water colour originals, of 
some of their notable installations: The electrical 
works at Amsterdam, Cologne, Dresden, St. Peters- 
burg ; the electric power station at the Kaiser Wil- 
helm’s Canal, and the canal itself; the navigable 
channel of the Ems River at night time, and the 
lighthouse on the Red Sand. Finally may be 
mentioned that the company has at Vincennes 
a continuous-current dynamo of 66 kilowatts, note- 
worthy on account of its being driven by belting from 
a twin Diesel motor, constructed by the Maschinen- 
fabrik Augsburg. 








Frexcu Expenpiture.—The national expenditure of 
France for 1901 is estimated at 142,000,000/. in round 
figures. This great total shows an increase of 2,320,000/ , 
as compared with the corresponding expenditure for 1900. 
The increase is explained by pro additional votes 
for coast defences, public works, &c. 





Tur THousanD-MiLE Motor Venicte Triat. — The 
committee appointed to adjudicate on the results of the 
recent 1000-mile run of motor cars has now issued its 
awards. The entries for the trial numbered 83, but only 
65 started, and of these a small number should never 
have been entered, as they were quite incapable of accom- 
plishing the journey. The committee report that certain 
drivers almost entirely disregarded the rules as to s ; 
and rushed through villages at a dangerous pace. It is, 
however, interesting to note that Mr. C. 8S. Roll 
whose car gained first prize at the trial, is award 
also the first place for attention to their speed regu- 
lations, gaining 93.22 out of a possible 100 marks 
awarded under this head. Certain failures were noted to 
different vehicles during the trial. Most of these, how- 
ever, arose not from defects in motor or transmission 
gear, but from structural weakness in the vehicle. Thus 
there were three instances of broken axles and many 
punctures of pneumatic tyres. The vehicles were for 
the purpose of the trial divided into two classes, viz., 
those entered by manufacturers and those entered by 
private owners. These classes were again subdivided into 
six groups, the larger vehicles being classified according as 
to whether their cost was less than 200/., between 2007. and 
3007 , between 300/. and 500/., or more than 500/., whilst the 
other grape comprised motor cycles and public service 
vehicles. The gold medal was awarded to the 12 horse- 
power Panhard car owned by the Hon. C. 8. Rolls, which 
was entered as costing more than 5007. In the class cost- 
ing less than 200/., a silver medal was awarded to a Benz 
‘*Tdeal,” owned and driven for more than half the way 
ly Mrs. Bazalgette. We give below a list of the prin- 
cipal awards to manufacturers in full: Section I. (Ve- 
hicles entered by manufacturers or agents).—Class A. (Ve- 
hicles declared at a selling price of 200/. orless).—First prize 
(10 per cent. of prize fund), No. 2, Benz ‘‘ Ideal.” Secon 
prize (each 5 per cent. of prize fund), No. 5 locomobile 
steam car; No. 27, New Orleans Voiturette. Class B 
Mabey declared at a selling price of more than 200/., 

ut not more than 300/.).—First prize (10 per cent. of prize 
fund), No. 40 Wolseley Voiturette. Second prize (5 per 
cent. of prize fund), No. 31, Motor Car Company’s 
‘*Triumph.” Third prize (3 per cent. of prizefund), No. 15, 
De Dion Voiturette. Class C (Vehicles declared at a 
selling price of more than 300/., but not more than 500/.). 
—First prize (10 per cent. of prize fund), No. 35, Diamler 
Company’s car; No. 36, Daimler Company’s car ; No. 37, 
Daimler sg ene: car. Second prize (5 per cent. of 

rize —_ o. 9, Motor Manufacturing —— car ; 

o. 8, Motor Manufacturing Company’s car. Class D 
(Vehicles declared at a selling price of more than 500/.). 
—No awards. E (a) (Motor cycles carrying one 
person only).—No awards. Class E (b) (Motor cycles 
carrying two persons).—First prize (10 per cent. of prize 
fund), No. 3, Ariel quadricycle. Second prize (each 5 per 
cent. of prize fund), No. 4, Ariel tricycle with whippet 
trailer ; No. 39, Century tandem, Class F (Public service 
vehicles). —No awards. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 29. 
THE collapse of steel billets on Monday from 
29 dols. to 25 dols. was long awaited. Even at this 
figure manufacturers are piling up profits. The market 
is dull for billets, Bessemer pig, and everything else, 
and no action is probable by consumers until after the 
middle of July. The market is flabby everywhere. 
Prices were reduced 50 cents to 1 dol. on pig iron of 
all kinds, a drop which the big companies’ hope will 
bs the last. They have thrown their tub to the whale, 
and if the whale wants any more it will have to eat 
the boat. The crisis of the hour is the fixing of the 
bs schedules for the coming year. The matter 
will be over in a few days. At present writing it is 
believed the companies will yield to a moderate 
advance rather than alarm the striking spirit of all 
the workers, who would enjoy a six weeks’ holiday 
season. There is no desire for any such suspension on 
the part of the companies. The tinplate workers are 
now asking an advance ranging from 6 to 11 per cent., 
and the puddlers want an advance of 25 cents per ton. 
The bridge steel makers are all busy on old orders, 
and now that billets are down can figure closer on the 
new work in sight. The past six months have 
marked a declining tendency in prices, the culmina- 
tion of which manufacturers claim has been finally 
reached. Consumers refuse to accept any argument of 
this sort, and will not believe prices have touched 
bottom until they see them begin to climb. The dull 
season is here, but there are rumblings which may 
surprise the market at any time. One very favour- 
able feature of the situation in the States is the won- 
derful increase in consumptive capacity. Retail trade 
has grown to enormous proportions, due, of course, to 
the steady employment of almost the entire working 
pulation at higher pay considering cost of living than 
as ever been paid. Stocks are being depleted in whole- 
sale hands; but these interests think it unwise to 
push production on newly purchased raw material 
until declining prices warrant it. All circumstances 
point to a large Midsummer demand. Besides the 
effect of guarded production for months past, the 
financial situation is sound. There is an abundance 
of money, and values have about reached their anti- 
boom level. This fact, when it is recognised, will 
exert a powerful influence on trade. Much work 
has been held in check for months that will 
seek market as soon as the danger against lower 
prices is eliminated. The Republican party has 
nominated a ticket and made a platform that commands 
the confidence of the country; but it is generally 
believed the victory next November will be a close 
one. Much discontent exists which has never reached 
the formulated stage of which the trusts are the 
object. The party in power relies on prevailing pros- 
perity to hold its voters, as well as the political senti- 
ment that accords a second term to a President who 
has done well. Circumstances have favoured the Presi- 
dent and the party behind him. The influences of com- 
bined wealth and commercialism may have a stronger 
hold of the people's servants in high places than they 
know of, The emergencies have not arisen for this 
fact or condition to be determined. The people have 
a suspicion that the trusts have too much “swing” 
with the Government, but they cannot prove their 
suspicions. Besides, they do not see the same need 
of — silver money, as they thought they did in 
1896. 





Ons - Hunprep-Aanpd-Firty Horse-Powrer ENGINE: 
ErratumM.—With reference to the gas engine of 150 horse- 
—_ illustrated on page 805 of our issue of June 22 

t, the makers—Messrs. J. E. H. Andrew and Co., 
Limited, of Reddish—inform us that since sending us 
the particulars ere illustration, they have 
learnt that the engine is to be used, not with Mond 
as stated, but with gas from ‘‘ Duff” producers. The 
change from producer to coal or ‘town’s gas can be 
made instantly by moving over a handle. 


Tue INSTITUTION Or JuNIOR ENGINEERS.—On Friday, 


d|June 29, the members of this Institution were afforded 


the opportunity of visiting the works of Messrs. Caird 
and Rayner, 777, Commercial-road, Limehouse, which are 
specially noted for the manufacture of evaporators, con- 
densers, feed-heaters and pumps. The orders in course 
of execution included apparatus for the Japanese, the 
British, other admiralties, &c. Much interest was mani- 
fested in the working of the numerous machines of 
— design for the expeditious and reliable production 
of the component parts of the apparatus, one of the most 
remarkable being that by means of which the horizontal 
voluted coils are formed. Under the guidance of the 
mi er and staff, the members had fully explained to 
them the —— of manufacture, erection ; and testing 
employed. The works’ motive power is electrical, current 
being generated on the premises from a dynamo driven 
by a gas engine, and a number of ¢lectric motors made by 
Mr. J. S. Sneath actuate sections of the shafting. The 
lighting is also electrical, arc and incandescent lam 
being installed. It appears that although the works 
have been considerably enlarged, it is necessary to keep 
them going night and day to deal with present require. 
ments, 
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EXPRESS LOCOMOTIVE; 
CONSTRUCTED BY 


GREAT NORTHERN RAILWAY COMPANY (IRELAND). 
MESSRS. NEILSON, 


REID, AND CO., ENGINEERS, 


GLASGOW. 








is 74 in. in diameter at the centre and 8 in. in the 


journals, The coupling rods have solid ends. The 
principal dimensions of the engine are as follow : 
Gauge of railway 5 ft. 3 in. 
Cylinders 3 184 in. in dia. by 
26 in. stroke. 
Heating surface, tubes 1245 sq. ft. 
am firebox 116.5 ,, 
és total 1361.5 ,, 
Grate area Ee ‘ 2 gee 
Working pressure... as ... 175lb. persq. in. 
Coupled wheels, diameter ... ova. ed 
Bogie wheels, ry 63 ee gs 
Wheelbase, rigid es = es 
+ total Se te | oe | ae 
Weight in working order . 46 tons 3 cwt. 


A considerable number of these engines have already 
been constructed, and Messrs. Neilson, Reid, and Co. 
have at present four more in hand. 





NAVAL ENGINEERS. 
To THE EpiTor or ENGINEERING. 

Srr,—A # deal has been written lately about the 
position wal pay of naval engineers; but with your kind 
permission I would like to point out an aspect of the 
case which I do not think has been considered. 

It is the common idea that the position and pay of 
engineer officers has impeowe®, although very slightly ; 
butif we take any particular ship, we will find that the pay, 
and probably the rank, of her chief engineer is less than 
it was a few years ago. There are some ships which ten 
years ago had a staff engineer and an assistant engineer, 
which now have an artificer —— in charge without 
the engine-room staff being otherwise increased at all. 
This means that, where formerly the chief engineer of 
the ship ranked with a lieutenant of eight years, he now 
ranks with a warrant officer; and whereas the pay of the 
staff and assistant engineers comes to at least 428/. 17s. 6d. 
a year, the amount now paid for the same work is 
155/. 23. 6d. A great many ships which a year or two 
ago had an engineer in charge, have now an artificer 
engineer, or even a chief E.R.A.—for instance, the Par- 
tridge class—and lately an artificer engineer has been 
appointed to a destroyer. At the same time, the charge- 
pay has been steadily reduced. Instead of ———s 
the maximum a when ships of abnormally hi 
horse-power were brought out, the charge-pay of the 
other ships was reduced to bring it into proportion, 
while the introduction of water-tube boilers has enormously 
increased the worry and risk of chief engineers. 

What it amounts to is this: that the Admiralty have 
made a show of increasing the position and pay of the 
engineer officers, and at the same time have nearly always 
taken away more than they gave by so rearranging the 
appointments that an officer of lower rank does the work 
for less pay. 

A mint or two ago it was announced that engineers, 
on promotion to that rank, were to rank with lieutenants, 
instead of ‘‘ with but after,” and their pay was to 
increased by a shilling a day. This looked like an 
advance ; but now it turns out that the charge-pay of 
destroyers is to be reduced by half, so that for a o 
many of the engineers the ‘‘ increase” will mean 6d., or 
even Is. 6d., a day less pay, The present charge-pay of 


wey does not seem excessive when it is remembered 
that 


e horse-power in them is the same as that of many 











ships which have a chief engineer and an engineer or 


assistant engineer, that their engines are of the lightest 
and fastest-running type, and their boilers require the 
most careful management. As if all this was not enough 
for the engineer to look after; he has to keep the 
boatswain’s, gunner’s, and carpenter’s stores, as well as his 
own, and gets no extra pay for it. 


I am, Sir, yours truly, 
June 28, 1900. 8. M. H. 





KILN FOR CALCINING FLINTS. 
To THE Epitor oF ENGINEERING. 

Srr,—I would esteem it a favour if any of your sub- 
scribers could give me some particulars as to the best 
form of kiln in use for calcining flints; such particulars, 
if possible, to be accompanied by rough sketch and di- 
mensions. Thanking you in anticipation, 

Yours truly, 
Frank HAzETon, Secretary. 

Manchester Association of Engineers, Manchester. 

July 2, 1900. 





THE WAR IN SOUTH AFRICA. 
To THE EpIToR OF ENGINEERING. 

Srr,—To those, like Mr: Wyndham and Sir H. Camp- 
bell-Bannerman, who deprecate the employment of long- 
service soldiers in any large numbers, and who regard the 
present arrangements as to length of service to be greatly 
preferred, I would especially point to the soldiery under 
the pay, direction, and command of the Admiralty. 

The Royal Marine Forces, whether Light Infantry or 
Artillery, are composed of men engaged for long service, 
and eventually to qualify for pensions. There is no finer, 
or more soldierly, or more effective body of troops in the 
world ; and the Royal Marines form a complete and abso- 
lute reply to the extraordinary doctrines enunciated, 
apparently in sober earnest, by our Parliamentary advo- 
cates for short service during the debate on the 12th of 
March. The terms under which they enlist are : 

1. Fourteen years certain. 

2. Seven additional years optional, by re-engagement. 

3. Pension, after 21 years. Consequently, the Admi- 
ralty never needs recruits, who can, therefore, be carefully 
selected from those who apply for the privilege of be- 
longing to the force. ; 

he high efficiency of this force of 18,000 troops not 
only demonstrates the military success of long service, 
but also its extreme popularity with the recruiting public ; 
and anyone who has carefully perused Sir John Colomb’s 
re in the National Review (March, 1900), entitled 
‘Waste and Confusion in the Navy,” will understand 
that there are many drawbacks and injustices connected 
with service in the Royal Marines; and consequently, the 
fact that the service is popular with the men forms an 
additionally — argument in favour of those other 
matters which the men evidently esteem so highly. 
ndeed, it amounts to this: that many men wish for a 
definite and honourable profession, and object to the 
uncertainty of career which is unavoidable when they 


be | join for short service, and an additional period of liability 


in the reserve forces. 

The same reasons ought to apply to the men’s service 
as to the service of their officers ; and who would be bold 
enough to get up in his place in Parliament and use pre- 
cisely similar reasons in favour of short service for the 
officers, as those ae my fog by Mr. Wyndham when he 
advocated short service for the men ? 











Service of any kind in the Army is now very different 
to what it used to be, say, 30 years ago. The men are 
better cared for, better fed, better clothed, and better 
paid. These things are not peculiar to short service, and 
will remain. 

_ From the working man’s point of view, the main objec- 
tion to = system of short service is the difficulty 
encountered by the reservist to obtain a permanent billet 
as a civilian, on account of the fear which employers 
naturally have that such reservist may, and probably 
will be, called out at short notice for any little war in 
which the country may from time to time become 


engaged. 

This objection would be entirely met and obviated b 
the employment of a solid nucleus of regiments filled wit 
long-service men. 

‘The short-service men would then be only called out as 
reservists in the event of a great war requiring all our 
mnilitary strength, a war such as the one now coming to a 
close in South Africa. Such wars are, fortunately, of rare 
occurrence, and the reservist would feel fairly secure if 
he were protected against any call to arms for the minor 
wars, which are frequent enough. 

At present it is almost impossible to deal with even 
minor wars without calling out the reserve men of certain 
regiments, because our peace requirements are so exact- 
ing that the Army, on present lines, is permanently work- 
ing at full pressure. 

wish I could a gem my meaning more forcibly and 
clearly ; but what I am concerned to bring before the 
notice of your readers, many of whom are large employers 
of labour, is the immense importance of possessing a per- 
manent force of professi soldiers—of men who wish 
to make soldiering their life-long business—sufficient for 
all our peace requirements, and for our little wars; the 
simplifying the military problem for the remainder, viz., 
the provision of a very powerful reserve capable of use in 
the event of a great war, and never intended for use at 
any other time. 
he training of a reserve force could then become, and 
yout become, a thing of itself—simple; and not very 
costly. 
It could probably be amalgamated with, and perhaps 
be actually restricted to, trainings by the staff now em- 
pee for the militia. Certain it is that economy must 
practised, as the country must resist any great financial 
increase to the Army estimates, for the simple reason that 
our | would inevitably suffer: Peter being robbed to 
pay Pa 
erhaps the only way to economise and yet to increase 
our reserves is to manufacture them at less cost, and 
this oon be done if we are satisfied with a less finished 
article, 
The reservist, being more quickly manufactured, should 


cost less in every ways both during the process, and sub- 
sequently during the years he remains in the reserve. 
His liability 


bang less, his pay should be less; or in 
other words, a much larger reserve should be supported on 
the same total for pay as hitherto. 

If the requisite number of men fail to present them- 


selves for voluntary service, men of r standard as to 
height, and size, it is quite evi that some form 
of com ion will become unavoid However, that 


is a thing of the future. It is not needful to diffi- 
culties half way. 

The country appears to be wedded to voluntary ser- 
vice, and voluntary service will continue until the country 
thinks otherwise. We must make the best we can of it. 
Of course, the problem would be immensely more easy of 
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solution if the law were accepted by all that every able- 
bodied male should be trained to carry arms in the 
defence of hiscountry. _ ; 

Thus, with a long-service Navy (which we possess, 
including the Marines), and with a long-service Army 
which we ought to —the remainder of our able- 
bodied male population would be compelled to qeality. by 
training in a naval reserve, or an army reserve, in whic 
latter the present force of Volunteers would act as a most 
useful and convenient means of providing such traini 
to those who are busily engaged in the avocation of ci 
pursuits and professional life. ie 

There would then be no dearth of officers in the Militia 
or Volunteers. All the young hopefuls would scramble 
for these posts, or be compelled to train as full privates. 

Not only at home, but in our colonies should the idea 
of training every youth to shoot straight and to learn a 
little drill bring forth good fruit. There is no hardship 
about it whatever; and the general unfriendliness of 
foreigners to the British which has so recently been dis- 
played over nearly the whole of the civilised world, should 
urge every British subject to offer no resistance to the 
logical outcome of such unfriendliness, viz., the drilling 
and the arming of all Britishers. 

Faithfully yours, 
July 1, 1900. Fie_D OFricer IN ’84, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Only some 8000 tons of pig 
iron changed hands last Thursday forenoon. Prices were 
flat. Scotch iron fell 1s. 2d., and hematite iron ls. per 
ton. There was renewed flatness in the afternoon market, 
and Scotch iron lost other 2d. per ton. The afternoon 
sales amounted to about 10,000 tons, and the settlement 
prices were / Scotch iron, 67s. 74d.; Cleveland, 683. 6d.; 
Cumberland and Middlesbrough hematite iron, 81s. 6d. 
The market was very flat and very quiet on Friday fore- 
noon. It seems that there must have been a large amount 
of private squaring of short accounts for some days pre- 

ing Friday. Scotch fell 10}d. per ton, Cleveland, 6d., 
and hematite iron 6d. per ton. The settlement prices 
were 67s, 6d., 683. and 823. 9d. The market was 
still in a sensitive condition on Monday forenoon, 
and the dealing was again on a small scale, the 
turnover not exceeding 5000 or 6000 tons. The tone 
of the market was very flat, and Scotch warrants fell 
1s. 3d. to 67s. 2d. per ton cash buyers. Cleveland iron 
was not quoted at all. Cumberland hematite iron, which 
was also undealt in, showed a wide difference between 
buyers’ and sellers’ ideas, the former quoting 803. per ton 
cash, and the latter 83s. 6d. per ton. Only some 3000 or 
4000 tons were done in the afternoon, dealing bein 
again confined entirely to Scotch warrants, which cl 
1d. per ton better than in the morning at 67s. 3d. 
per ton cash buyers; Cumberland hematite iron finished 
at 82s. cash buyers and 83s. 6d. _ ton sellers. The 
settlement prices were: 67s. 3d., 68s., 823. 9d., and un- 
quoted. On the pig-iron market on Tuesday forenoon 
some 5000 tons only were sold ; but the tone was firmer, 
Scotch rising 44d. per ton, and hematite iron 6d. per ton 
at 84s. sellers. At the afternoon market business was 
very slow, but the price of Scotch iron was a copper 
Mtn Bing and the closing settlement prices were: 67s. 44d., 
683., 83s. 3d., Middlesbrough hematite iron unquoted, 
At the forenoon market to-day there were sold about 
1500 tons of iron. The tone was steady, and as compared 
with last night, hematite iron rose 6d. at 84s. per ton 
sellers. At the afternoon market eames Bate very slack, 
and prices were easier, the sales weit d about 10,000 tons. 
The settlement prices were: 67s. 14d., 683., and 833. 3d. 
The following are the market quotations for No. 1 
makers’ iron: Clyde, 843. 6d. per ton; Gartsherrie, 


85s. ; Calder, 86s. 6d.; Summerlee, 883. 6d.; Coltness, 
903.—the foregoing all shipped at yy et Glengar- 
nock (ship at Ardrossan), 833.; Shotts (shipped 


at Leith), 992.; Carron (shipped at pe ng tay wey | 
87s, per ton. Here are the shipments of pig iron for 
Scotch ports for the week ending last Saturday: To 
Janada, 100 tons; to India, 170 tons; to France, 260 
tons ; to Italy, 515 tons; to Germany, 367 tons ; to Hol- 
land, 400 tons; to Belgium, 415 tons; to other countries 
lesser qualities; and coastwise, 2997 tons—the total for the 
week being 5604 tons, as against 4500 tons in the corre- 
sponding week of last year. The tone of the pig-iron 
market has been irregular during the past week, and busi- 
ness with consumers has again been practically confined to 
Scotch warrants, the price of which has been entirely re- 
gulated a A the state of speculative account open in the 
market. New business with consumers continues at a 
standstill, and whilst there is no change in the price 
of pig iron, prices in almost every branch of the manu- 
factured iron and steel trades are being cut very 
keenly to secure the few orders that are in the market. 
The stock of pig iron in Messrs. Connal’s warrant 
market stood at 107,834 tons yesterdsy afternoon, as com- 
pared with 112,567 tons yesterday week, thus showing for 
the past week a reduction amounting to 4733 tons. 
vices from America indicate further reductions in the 
prices of pig iron, steel, and manufactured iron. The 
number of blast-furnaces in actual operation is 85, against 
83 at this time last year. 


Finished Iron and Steel.—Scotch hematite iron may be 
quoted at 84s. to 853. per ton delivered at the steel works 
in the respective districts. The steel rail trade is excep- 
tionally dull, and what new export orders are in the 
market are almost all being served by the American 
mills. It is stated that Sir William Arroi and Uo., 
of Glasgow, have ced an order for steel with the 

ie Steel Works Company. Nothing further has 


been heard of the threat to shut down Scotch steel | trad 
and malleable iron works till fuel is cheaper, but 
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it is stated that the various firms are determined to carry 
the posal into effect during the forthcoming annual 
holidays, which will commence on July 12, and makers 
who were inclined to take contracts some time ago 
in the belief that the inflation of the coal trade was 
spasmodic are now at variance with their opinion, as 
events have shown that they were far out of reckon- 
ing. Considerable excitement has been caused through- 
out the Wishaw district by the announcement that 
at the works of the Wishaw Iron and Steel Company, 
all engagements would terminate on Saturday, July 7. 
It_is not known how long the cessation of operations 
will last. Some new plant is being laid down, but it is 
said that the excessive cost of coal is the primary cause of 
the stop and it is said that other employers con- 
template taking the same step, though no other actual 
closing of works has as yet been announced. 


Glasgow Copper Markct.—This market seems as if it 
would never recover again. From day to day it con- 
tinues idle, and the prices are only nominal. 


Mr. James Riley.—This gentleman, who, for upwards 
of twenty years was the manager of Scotch steel works, 
was in Glasgow last week, to receive a presentation from 
his friends in the iron and steel trades, in the shape of a 
cheque for 500/., and a large and handsome solid silver 
tray. Mr. Riley, it may be mentioned, left Glasgow several 
months since for Stockton-on-Tees, where he had pur- 
chased the Richmond Rolling Mills, chiefly for his two 
sons. The work that he did in the way of developing the 
Siemens steel trade was very considerable, and was fully 
dwelt on by the chairman of the presentation meeting, 
Mr. George Beard, the President of the West of Scot- 
land Iron and Steel Institute. That meeting was a very 
enthusiastic one, and was held in the Windsor Hotel. 


Clyde Shipbuilding Trade: Launches in June.—The 
trades of shipbuilding and marine engineers are still 
characterised with that activity which has ruled the 
whole area of — for the past six months, when 
the amount of shipping put into the water has been 
210,000 tons, com with 224,500 tons at the same 
date of last year, and the output for the month of June 
one of 41,600 tons. At the present time, however, these 
important industries are in a very peculiar condition. 
Trade expansion is loudly talked about, and in its wake 
increased dividends will decline and fall. It is con- 
cluded that there is one more year of prosperity for 
shipbuilders, owners, marine engineers, and all who 
have to do with the great industry. For June and 
July the order market is generally quiet, but prospects 
at present are anything but encouraging. The new con- 
tracts are few and unimportant, and only embrace three 
steam trawling vessels, of about 180 tons each, by Messrs. 
Mackie and Thomson, Govan; a Me Mg Ay steamer 
of 5700 tons, by Messrs. Russell and Co., Port Glasgow ; 
and a small coasting steamer, by Messrs. Scott and Son, 
Bowling. In last month’s launches the following vessels 
were included: The Achilles, screw steamer, 6800 
tons, by Messrs. Scott and Co., Greenock, for the 
Ocean Steamship ee the Amstel- 
land, screw steaner, cf tons, built by Messrs. 
Russell and Co., Port G w, for the Zind Amerika 
Lign, of Amsterdam; the Bohemian, screw steamer of 
8700 tons, built for Messrs. Leyland and Co., Liverpool, 
by Messrs. A. Stephen and Sons; the Jupiter, a screw 
steamer of 6000 tons, built by Messrs. Russell and Co., 
Port Glasgow, for Messrs. Galindez Brothers, Lon- 
don ; the Oransay, a screw steamer of 3800 tons, built 
for Messrs. James Gardiner and Co., Glasgow, by Messrs. 
Charles Connell and Co., Whiteinch; and other screw 
steamers down to one 300 tons. A special feature of 
the month’s launches was the sailing vessels, ranging from 
1500 tons up to 1988 tons. Dredging vessels, tugs, and 
fishing vessels also bulked very y: 


Glasgow Water Department.—The accounts of the 
Glasgow water department show that the revenue for the 
post year amounted to 212,743/., and the expenditure to 

72,746/. With last year’s balance added, there is a 
balance of 82,5247. f that amount a ropor- 
tion has been added to the sinking fund, and leav- 
ing 22,7401. During the past year a large amount of 
money was spent on extensions. and equality of water 
sent into the city and district averaged 55,705,063 gallons 
per day, against 53,499,127 gallons for the previous year. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Master Cutlers’ Forfeit Feast.—The Forfeit Feast, 
which is me as the last official function of the 
Master Cutler, was held at the Cutlers’ Hall on the 
evening of the 29th ult. The gathering represented the 
professional civic, manufacturing, and other activities of 
the city, and there was a very large sprinkling of ladies. 
The toast list was commenda ly short, and the Master 
and Mistress Cutler (Mr. and Mrs. R. A. Hadfield) 
were complimented on the way in whic! is- 
pl ted th hich they had di 
e duties of that office during the past year. 


Messrs. John Brown and Co.—The annual meeting of 
the shareholders in the above company was held on 
Friday, when Mr. J. D. Ellis, J.P., presided. In mov- 
ing the adoption of the report, he stated that since last 
year the number of shareholders had increased from 1452 
to 3507, their general trade he said had been good ; the 
extensions to their armour-plate department were nearly 
finished, and the output was greater than it had ever 
been. Their output of coal had increased, and they 
were now raising 30,000 tons a week, and for their coal 
they were obtaining better prices. He believed they 
were safe for another year’s prosperity in the coal 

e, perhaps for two years. The purchase 
of the Clydebank Engineering and Shipbuilding Works 





had been completed, and the directors were well satisfied 
with it.—Mr. C. B. McLaren, M.P., in ing the 
motion, said they had been F eager yf changing the face 
of things at the works. ey had put down, or had 
arranged to put down, electric motors to cope with about 
three-fourths of the total power required. To that extent 
they had done away with the old and extravagant method 
of steam in favour of the far more economical and satis- 
factory process of electric power. He spoke hopefully of 
the future of the coal e, and gave reasons why he 
thought it would be a considerable time before there was a 
slump in coal. With to iron price, he regretted to 
say they were very much at the mercy of the Glasgow 
warrant market, which he looked upon as one of the 
greatest curses ever saddled Pm a respectable industry. 
He discussed the probability of iron coming from America, 
and said he did not think they need be seriously alarmed 
by competition from that quarter. The report, which re- 
commended the setting aside of 100,000/. from the profits 
towards the cost of armour extensions and the payment of 
a dividend of 15 og cent., was adopted. Captain Tre- 
sidder and Mr. J. E. Townsend were re-elected directors. 


Mining in Yorkshire.—Mr. F. N. Wardell, Her 
Majesty’s Inspector of Mines for Yorkshire and Lincoln- 
shire, reports that in 1899 there were 80 separate fatal 
accidents from all causes producing 81 deaths. The total 
number of persons employed in and about the coal mines 
of the district was 95,140, as against 91,452 in the pre- 
vious year. The total number employed underground 
was 74,855, and on the surface 20,285. Only two females 
were employed on the surface. The increase in the 
output goes steadily on. The gross total was 27,533,493 
tons, the largest quantity ever raised in any one year. 

Gas Coal Contracts.—A good deal has been done in 
the way of settling contracts between coalowners and 
companies for — ies of coal for the next twelve months. 
The Sheffield Company have upon an all- 
round advance of 5s. ond ton, and they have increaséd the 

rice of gas 4d. per 1000 ft., and coke 2s. per ton. The 

Corporation have been offered four times as much 
coal as they require, at an average advance of 53. per ton. 
The demand by the railway companies for advanced rates 
for the carriage of coal has led to the opening of negotia- 
tions between the Coalowners’ Association and the rail- 
way companies, with a view to an amicable arrangement. 


Iron and Steel.—New orders for iron are being placed 
very sparingly, consumers waiting the result of the next 
—— meeting. Manufacturers of open-hearth steel, 
while fully employed, are not booking many new orders. 
Large quantities are being supplied to makers of shot 
and shell. The high prices of iron and fuel would justify 
an advance of 103. per ton, but in face of a quieter de- 
mand be will not be asked. : ~— — railway oe 
are ordering very sparingly of rails, tyres, axles, an 
other atonal and Nt is thought they must before long 
come into the market for the replenishing of stores. 


South Yorkshire Coal Trade.—Trade continues brisk, 
and the output is heavy. Owing to the fact that many 
of the works have been closed for stock-taking purposes, 
there has not been so much manufacturing fuel used 
during the past week ; but as work at the pits has been 
interfered with by local feasts, matters have been pretty 
evenly balanced. There has been a movement in house 
coal, some of the pits having advanced their prices in 
mixed sorts, suitable for either domestic or manufacturing 

urposes, from 1s. to 2s. per ton. This, however, has not 

m general. In hards the advance since the beginning 
of June has averaged 1s. per ton. Coke is considerably 
higher, but quantities of foundry coke made from hards 
realising as much as 323. Blast-furnace coke has gone up 
2s. 6d. per ton during the past four weeks, now standing 
at 24s, to 253. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance un ’Change, and the market was very 
quiet with little business doing. Consumers of pig iron 
were not disposed to purchase, most of them having con- 
tracts running to meet their present requirements, and 
with prospects so uncertain they would not place orders 
for forward delivery. Pig-iron producers reported that 
they were well off for work, and were not at all concerned 
about the lull in buying, pointing out that we are now at 
what is usually a very slack pericd of the year for busi- 
ness, and opining that a fairly autumn demand 
would show itself towards the end of August. Most of 
the merchants offered to sell No. 3 g.m.b. Cleve- 
land pig iron at 68s. 9d. for prompt f.o.b. de- 
livery, and that was about the general market quota- 
tion, though at least one pur was made at 
68s. 74d. Makers, as a rule, quoted No. 3 at 693. and 
— No. 1 Cleveland pig was 70s. 6d. to 70s. 9d.; 

o. 4 foundry, 67s. 6d. to 67s. 9d.; and grey fo 66s. 6d. 
to 66s. 9d. Middlesbrough warrants opened quiet at 67s., 
and closed 67s. 4d. cash buyers, with next to nothing 
doing in them. There was still very little prompt east 
coast hematite pig obtainable, but there were producers 
ready to accept orders and guarantee delivery a little 
way ahead, an undertaking they would not pledge them- 
selves for a few weeks ago. Quotations were largely 
nominal. From 86s, to 87s. was named for early delivery of 
Nos. 1, 2, and 3. In Middlesbrough hematite warrants, 
which are now to all intents and purposes exhausted, 
there was nothing doing. Spanish ore was strong, owing 
to the continued —_ firmness of freights. Rubio was 
fully 21s. ex-ship Tees, and one or two dealers asked as 
much as 2ls. Treights Bilbao-Middlesbrough were at 
7s. 6d. To-day quotations for makers’ iron were un- 
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altered. Theonly change was in Middlesbrough warrants, 
which advanced to 67s. 9d. cash buyers. 


Manufactured Iron and Steel.—Notwithstanding the 
easier rates ruling in other districts producers here main- 
tain their quotations and report that they have orders on 
hand which will keep them ey Bisse employed for 
some time to come. mmon iron bars are 9/. 103.; best 

1u/.; iron ship-plates, 8/, 103; iron ship-angles, 
steel ship-plates, and steel ship-angles each 8J. 7s. 6d.; 
and heavy steel rails, 7/. 103.—all less the usual discount 
except rails, which are net at works. 


Shipbuilding and Engineering.—These two braaches of 
trade are engaged in turning out alot of work, but new 
orders are not over plentiful. That there is confidence 
in the engineering industry, however, is shown by the 
fact that the issue of new capital in the 6 per cent. pe 
ference shares by Messra. Head, Wrightson, and Co., 
Limited, has been considerably over-subscribed. 

Messrs. Blair and Co.—This well-known firm has been 
registered with a capital of 360,000/. in 5’. shares to 
acquire the business carried on by Messrs. Blair and Co., 
Limited (incorporated in 1865); to ag 7) an poms 
with the said old company, and Mr. W. B. Peat, the 
liquidator thereof, and to carry on the business of marine, 
locomotive, and other engine builders and repairers, 
mechanical and electrical engineers, boilermakers, ship- 
builders, repairers, equippers and riggers, shipowners, 
— contractors, ship and insurance brokers, managers 
of shipping property, rope, mast, and spar manufacturers, 
coal and ironmasters, saw mill proprietors, dock and slip- 
way owners, salt producers, chemical manufacturers, &c. 

he number of directors is not to be less than four nor 
more than seven. 


Bell Brothers, Limited.—The directors of this well-known 
Tees-side firm have recommended the payment of the usual 
6 per cent. dividend on preference shares. 


Shipments of Iron and Steel.—The shipments of iron 
and steel during June are somewhat below what was 
generally anticipated, and they compare unfavourably 
with the clearances for the corresponding period a year 
ago. The total clearances from the port of Middles- 
brough reached 111,227 tons, of which 87,713 tons were 
pig iron, and there were also cleared 12,426 tons of pig 
iron from the neighbouring little 
Daring June last ¥ oad the total shipments of iron and 
steel from the Tees amounted to 155,525 tons. For 
the month just ended Germany was the best customer, 
taking no less than 33,736 tons of pig iron; Holland 
cane next with 18,461 tons; Italy took 6300 tons, and 
Sweden 5538 tons. Only 9330 tons were sent coastwise. 
The largest quantity of steel—1543 tons—was sent to 
Portuguese East Africa. 

Coal and Coke.—Coal steady. Medium blast-furnace 
coke keeps at 29s. delivered here, but consumers now 
hesitate to enter into long contracts at that price. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown continued 
strength, prices having been well maintained. The best 
descriptions have made 233. to 243., while secondary 
qualities have brought 21s, 6d. to 22s. 6d. per ton. House 
coal has ruled firm. No. 3 Rhondda large has made 
223, 6d. to 233. per ton. There have been numerous 
inquiries for patent fuel, and some important sales have 
been recently effected. Foundry coke has brought 36s. 
to 38s. per ton, while furnace ditto has made 333. to 
333. 6d. per ton. In iron ore the best rubio has realised 
203. 6d. to 21s. per ton. 


Barry Dry Dock —A commencement has been made 
with boring a number of trial holes on the site of the 
peseoare new dry dock at Barry. There is also a pro- 

bility that a contract for the execution of the entire 
work at an estimated cost of about 350,000/., will be 
entrusted to Messrs. Price and Wills, who recently con- 
structed the Barry No. 2 Dock, the Barry Island Railway, 
and an extension of the Barry Graving k. 


Dockisation of the Avon.—The dockisation committee 
of the Bristol City Council met again on Monday, and 
having received reports from Sir J. Wolfe Barry, Sir 
Benjamin Baker, Mr. Hurtzig, and the docks engineer, 
adjourned pending the receipt of further information. 


_ Swansea Electric Tramways.—Electric tramways estab- 
lished by the British Electric Traction Company at 
Swansea, at a cost of 100,000/., were formally inaugurated 
on a At noon the Mayor of Swansea (Mr. 
Councillor Watkins) performed the ceremony of switch- 


ing on the current at the power-house in St. Helen’s- | 1 


road. M. Emile Garcke (the managing director) and the 
leading officials of the company, together with the 
members of the council, public officia |: &c., to the 
number of about 150, were present. After a brief ex- 
amination of the power-house, &c., the company were 
invited to enter six special cars, and were conveyed to 
the end of the Morriston section and back to the bottom 
+f the High-street. The visitors were afterwards enter- 
tained at luncheon at the Hotel Metropole. 


Rhymney Iron Company, Limited.—The profits on the 
past yéar’s working amounted to 111,497/. 19s. 6d., but 
the directors recommend that the dividend should be 
restricted to 54 per cent. per annum. ‘They further 
recommend that 10,0007. should be written off the Rhym- 
ney, Pontlottyn, and Gilfach pits, coke ovens, washery, 
and wagons account ; that 30,0002. should be carried to a 
reserve fund forsinking new pits; and that 8000/. should 

carried to a debenture redemption fund, leavin 
25591. 73. 10d. to be carried forward. The profit o' 
111,4972. 19s. 6d. is by far the largest ever earned by the 


rt of Skinningrove. | cach 


earned during the year ending March 31, 1894, which 
covered the period of the strike in the Midlands. 
But, having regard to the fluctuating character of the coal 
business, and to the necessity of looking forward to the 
future, when largesums will be required for sinking fresh 
pits, the directors urge that the company will be placed ina 
sounder position by now paying a moderate dividend, 
and by starting a substantial reserve fund for future 
sinkings. The directors are taking advantage to the 
fullest extent ible of the demand which continues to 
be maintained at satisfactory prices for all classes of 
coal and coke. The quantity of coal raised by the 
company during the year was 647,330 tons, against 
306,015 for the year of the South Wales colliery 
strike ending March 31, 1899, and 574,370 tons for the 
year ending March 31, 1898. The quantity of coke made 
during the ~ was 37,823 tons. Fifty Coppée ovens 
were at work to the early part of November, when a 
further 30 were put into operation. 


Salisbury Plain.—On the evening of June 28 a telegraphic 
intimation was received by the Midland and South- 
Western Junction Railway Company from the War Office, 
authorising the company to immediately commence the 
construction of a railway from its Ludgershall Station to 
the military headquarters on Salisbury Plain. The line 
will be nearly 3 miles long, and there will be a station 
with extensive accommodation at Tedworth, in close 
proximity to the site of the large barracks, Army ord- 
nance, and other dépéts, the erection of which was sanc- 
tioned by a special military vote of 1,600,000/. last ses:ion. 
The new railway is to be completed within a year from 
the present time. 


Barry.—The Birmingham Patent Shaft and Axle Com- 
pany, imited, has secured several acres of land on Sully 

oors, at Barry, for the erection of works. Although the 
initial section will not be ready for opening for at least 
18 months, it is the intention of the company to transfer 
the whole of its concern from th3 Midlands to Barry. 


Admiralty Coal Contracts.—On Wednesday orders 
regating over 60,000 tons were given out by the Lords 
of the Admiralty for steam coal. The prices oy af 
the various contractors ranged between 22s. and 23s. 9d. 
per ton net. The following is a list of the firms which 
received orders, and the quantities to be supplied by 
: Cambrian Coal Company, Limited, 3000 tons; 
National Colliery, 5000 tons ; Albion Steam Coal Com- 
pany, 5000 tons; Crawshay Brothers’ Cyfarthfa Company, 
Limited, 2500 tons; Nixon’s Navigation Company, 
Limited, 5000 tons; Hill’s Plymouth Coal mare 
Limited, 5000; Standard Colliery, 5000 tons; Ynisfalo 
Colliery, 4000 tons; Insole’s Merthyr year resi 5000 tons ; 
Locket’s Merthyr Coal Company, Limited, 5000 tons; 
Cory’s Merthyr Colliery, 5000 tons; Penrikyber Coal 
Company, Limited, 5000 tons; Naval Coal Company, 
Limited, 4000 tons; Lewis’ Merthyr Navigation Col- 
lieries, Limited, 5000 tons ; Glamorgan Company, 
pone tons; and Dowlais Coal and Iron Company, Limited, 
2500 tons 


Boom in Welsh Coal.—The Welsh coal trade has 
received a great impetus through the outbreak of the 
Chinese War. The British Government is beginning to 
ship coal to the Extreme East; the Japanese Govern- 
ment has purchased 12,000 tons for early shipment, and 
the United : States Government is reported to have bought 
10,000 tons for the use of its vessels now on service in the 
Chinese seas. The Administration of the Egyptian State 
Railways has also invited tenders for 60,000 tons of Welsh 
steam coal, to be delivered into trucks at Alexandria; 
and the Italian Government is further in the market for 
60,000 tons for the Italian Navy. 





MISCELLANEA. 
Sm ALexanpeR R. Binniz, Chief Engineer to the 
London County Council, has been presented with the 
honorary freedom and livery of the Turners’ Company. 


Some 71,000 tons of structural steel will, it is estimated 
be needed for the construction of the New York Rapid 
Transit Railway. The contract for the whole of this 
amount has been let to the Carnegie Company, and is 
claimed to be the largest steel contract yet on record. 


At ameeting of the London County Council, held on 
Tuesday last, it was decided to serve notices on the 
London, Deptford. and Greenwich Tramways Company, 
and on the South London Tramways Company, requiring 
these companies to sell their undertakings to the Council, 
under the conditions provided by the Tramways Act, 
870. 


The traffic receipts for the week ending June 24, on 33 
of a lines of the United Kingdom, amounted 
to 1,906,045/., which was earned on 19, miles. For 
the corresponding week in 1899 the receipts of the same 
lines amounted to 1,826,019/., with 19,6044 miles open. 
There was thus an increase of 80,026/. in the receipts, and 
an increase of 261} in the mileage. 


Switzerland has, up till now, not been noted as a centre 
for steel production, though her engineers have long held 
a high position in the mechanical world. Recently, how- 
ever, ® company has been formed to work the great 
— in the Bernese Oberland, where there are many 
illion tons of ore available, averaging 50 per cent. of 
iron. It is intended to attempt to smelt the metal 
electrically, the large water-power, cheaply obtainable, 
giving the plan a reasonable prospect of success. 
Another striking instance of the manner in which 
American courts interpret laws as to employers’ liability 
is to be found in a recent issue of the American Machinist. 





company in any one year, the next being 74,766/. 63. 3d. 





A workman was engagcd in truing up a grindstone with 


a length of iron gas pipe. Evidence was given showing 
that the bearings of the stone were set too high, thus 
rendering the pipe liable to be caught in. This, in fact, 
happened, and the workman’s hand following he lost 
three fingers, for which he claimed compensation. The 
Court decided that the risk arising from the position of 
the stone was obvious, and was accordingly assumed by 
the plaintiff, and that being so, it was of no consequence 
that the defendant might have conducted his business 
with more safety. 


A Bill has recently been introduced into the French 
Chamber of Deputies to amend the existing law as to the 
preparation of *‘ denatured ” or methelated alcohol. The 
cost of denaturing alcohol in France as at present car- 
ried out amounts to from 14d. to 1}d. gd gallon, whilst 
in Germany it is only about one-tenth as much, and 
experiments are now in progress there to still further 
reduce this figure, by using a erg having a 
benzol base in place of that now used. The French 
denaturant is made up of methelene, benzine and ma- 
lachite green. The latter renders the alcohol unfit for 
many pu particularly for use in incandescent 
lamps, since it clogs up the burners. Lamps of this kind 
have been brought to a considerable degree of perfection 
on the Continent, and with cheap alcohol would, it is 
claimed, largely cut out gas and petroleum. 


Definite steps have been taken for the reconstruction 
of the whole of the Ottoman navy, except in the case of 
some ships considered to be valueless. Messrs. Ansaldo 
have in hand at Sampierdarena the old central battery 
ironclad Messoudieh, which is receiving an armament of 
two 9.2-in. guns, twelve 6-in. quick-firing, fourteen 3-in. 
quick-firing, ten 6-pounder quick-firing, and two 3. 
pounder quick-firing, as well as water-tube boilers. The 
Assar-i-Tewfik has proceeded for reconstruction to the 
Germania yard, Kiel. A contract has been signed with 
Messrs. Ansaldo for the reconstruction of the Az‘xieh, 
Orkanieh, and Osmanieh. The other ships to be rebuilt 
are the Avni-Illah, Feth-i-Boulend, Mahmoudieh, and 
Mouin-i-Zaffer, which will shortly follow the others to 
the Italian yard. The ships will receive Krupp guns, 
but the details have not been decided upon. 


The annual meeting terminating the session of the En- 
gineering Department of University College, Live I, 
and the exhibition of practical work done by the students 
ome ne year, was held on Thursday, June 28, Prin- 
cipal Dale occupied the chair, and the William Rathbone 
medal in engineering and the Rathbone prizes were 
distributed to the successful students by the Lord Mayor 
of Liverpool. Professor Hele-Shaw, in his report, gave 
particulars of a number of important pate held by ex- 
students. Professor es D.Sc., F.R.S., President 
of the Institution of Electri Engineers (external 
examiner), then delivered an interesting address upon 
the value of a thorough scientific education to the engi- 
neer ; and in the course of his remarks said that in con- 
nection with all the universities in which he has acted 
as examiner, he was pleased to say that nowhere had he 
found a man better trained in the knowledge of engineer- 
ing than were the students of Victoria University. 


The boring at Gainsborough, which has been carried 
out by Messrs. E. Timminsand Sons, of Runcorn, under 
the — of Mr. Percy Griffith, Assoc. M. Inst. 
C.E., F.G.S., has now been successfully carried to the 
base of the sandstone beds, which were met with at a 
depth of a little short of 1500 ft. below the surface, or 
about 50 ft. below the contract depth. The water supply 
from this boring has been analysed, and proved to be of a 
very high quality, and similar in every respect to that 
which has already been obtained from the first boring 
sunk some years ago. From the level to which the water 
rises in the new boring, it is evident that there is a plenti- 
ful supply available, sufficient for the requirements of the 
town for many years tocome. Application has already been 
made to the Local Government for sanction to a loan 
of 48007. to cover the cost of the yanaree aeinary and 
buildings which are now being designed by the engineer; 
but in order to admit of the very latest improvements in 
pumping machinery being adopted, competitive designs 
will be invited from contractors. The circumstances pre- 
vailing at Gainsborough being peculiarily favourable, it 
is proposed to give special attention to the system recently 
re-invented in America, of lifting the water from the bor- 
ing by means of compressed air. 


The German Imperial Bureau for Statistics has just 
ublished the first section of its annual report on 
erman commerce in 1899. The section deals with 
trade between Germany and Great Britain in 
1897, 1898, and 1899. In 1899 German imports (in- 
cluding precious metals) from Great Britain amounted 
in value to 777,100,000 marks (38,855,000/.); German 
exports to Great Britain to 851,600,000 marks (42,580,000/.). 
The corresponding figures, excluding precious metals, 
were 673,000,000 marks (33,650,000/.), and 801,500,000 
marks (40,570,000/.). Great Britain continues to be by 
far the most important country for German commerce, 
the total value of Anglo-German trade in 1899 having 
amounted to 1,628,700,000 marks (82,435,000/.), as com- 
pared with 1,284,8000 marks (64,240,000/ ), of trade with 
the United States, 1,195,400,000 marks (59,820,000/.), 
with Austria-Hungary, and with Russia and Finland 
1,153,200,000 marks (57,660,000/.). The chief import 
from Great Britain consists of yarns of a great variety 
of sorts, and this general item alone amounted in 
value to 146,100,000 marks (7,305,000/.) last year. The 
chief export of Germany to Great Britain is sugar, and 
it amounted in value last year to 128,300,000 marks 
(6,440,0007.). The value of the yarns imported shows an 
increase on the previous year, the value of the sugar 
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INDUSTRIAL COMBINATION AND 
INTERNATIONAL COMPETITION. 


In the progress of foreign countries, notably the 
United States, towards equality in industrial emi- 
nence with Great Britain, a prominent and effective 
factor has been the combination of manufacturing 
establishments cognate to each other; and we are 
glad to note that in this country such legitimate 
amalgamations are increasingly popular. ree or 
four such unions have been effected within the 
past few weeks, and others are projected ; so that 
it is not without interest to note the economic ad- 
vantage. We have no intention of entering into 
the general question of foreign competition. En- 
gineers are probably becoming weary of hearing 
variations upon the theme of British decadence. 
But whatever may be their feelings in this respect, 
they are, of course, quite aware that the only un- 
certainty about the struggle before them is as to its 
extent and proximity—as to when and to what 
extent the greatly-augmented producing capacity 
of the world will exceed the demand, now more or 
less abnormal, and certain to diminish. In view of 
this, every improvement which makes for econom 
must be welcomed. Now, a direct result of suc 
combinations as we have referred to—that is, the 
union in-one firm of the diverse manufactures 
which are required to complete one piece of con- 
struction, such as a ship of war—is lessened 
charges of supervision, and, at the same time, a 
reduction in the time and cost of work, especially 
where all the contributory establishments are 
under common direction, and thus working in 
unison. Such an amalgamation may gather under 
one management coal and iron mines, blast fur- 
naces, steel] furnaces, rolling mills, and the finishing 
departments, as with the new Patent Nut and Bolt 
Company, who have absorbed the Dowlais Works. 

The case of the building and fitting of a steam- 
ship is probably the most representative instance 
that can be adduced of the advantages which are to 
be obtained by collecting a wide range of operations 
under the control of a single mind, or of one board. 
Under the conditions, still generally obtaining in 
this country, we have, between the raw material 
and the ship, the iron-ore miner, the coal miner, 
the shipowner carrying the coal, ore, &c., the iron- 
master, the steelmaker, and probably the iron- 
founder, forger, and rpc one builder, each 
involving —— and avoidable charges as well 
as profit. Under the new conditions, which are 
aimed at by the combinations which have been per- 
fected, or are in contemplation, there would be far 
fewer intermediaries between the raw material and 
the finished product ready for its carrying trade. 
It is easy to understand under which conditions 
a ship would be more cheaply built. The new 
method would decrease the cost, but it would not 
necessarily raise the price, as is generally the result 
when many firms doing identical kinds of business 
are included in a ‘‘combine.” The element of com- 
petition is not reduced when the steelmaker joins 
forces with the shipbuilder. Ifa shipowner who wants 
a ship can get two or three builders to tender, he 
is not concerned where the steel and iron come from. 
What he is chiefly interested in, next to cheapness 
in cost, is quick, or at any rate, certain delivery, 
and unity of purpose on the part of those con- 
cerned in the various parts of the construction and 
fittings. Work carried out by a crowd of con- 
tractors, who have no common interest, can never 
be so well done as when the whole is executed by a 
single firm, and, although it may not be possible 
to point to faults that call for remedy, yet there is 
departure from that standard whieh merits the defi- 
nition of ** first-class,” 








The extension of this system of amalgamation has 
been further exemplified by the uisition by 
purchase of the whole business of Robert Napier 
and Sons, shipbuilders and engineers, by Messrs. 
Wm. Beardmore and Co., steel and armour-plate 
makers and. forgers. This is the fourth combina- 
tion of a similar nature within a year or two, and it 
carries an advantage from a national point of view, 
as it adds to our constructional resources for the 
Navy. In Messrs. Napier’s shipyard many war- 
ships have been built, beginning with the old Black 
Prince, one of the first two ironclads constructed ; 
but the existing yard will be abandoned in a year or 
two, as Messrs. Beardmore have purchased a large 
area of ground at Dalmuir, contiguous to the famous 
Clydebank works, where new extensive shipbuilding 
and engineering works will be laid down, and fitted 
with all machinery and appliances for constructing 
the largest warships and merchant steamers and 
their engines. For these vessels, of course, steel, 
armour, forgings, &c., will be made at the Com- 
pany’s Parkhead Forge, with which convenient 
railway facilities are arranged. Incidentally it may 
be said that Mr. E. Sharer, who has been manager 
at Fairfield for several years, and has achieved 
some record performances in the building of 
cruisers there, will be connected with the new 
establishment, as well as Messrs. John and James 
Hamilton, of Messrs. Napier’s firm, so that success 
is largely assured. In addition, Mr. William Beard- 
more has recently had extensive additions made 
at Parkhead Forge, including a large hydraulic 

ress. 

This amalgamation, it will be recognised, is 
analogous to that between Messrs. Brown, of 
Sheffield, and the Clydebank Shipbuilding and 
ee Company, although thus far neither 
includes gun construction. Again, there was the 
Armstrong - Whitworth union and there have 
been frequent rumours about an addition of 
an engineering works to this company, as this 
alone remains to enable them to make a warship 
ready for action. The Vickers Company, on the 
other hand, do everything ; and it will be recognised 
that in the building of .a ship at Barrow, economy 
must result from the co-operation of all the contri- 
butory departments. Thus, while the ship is on 
the stocks, boilermaker, marine engineer, and gun- 
mounting mechanic are under the same direction 
as the ship fitter, and the work proceeds with 
unanimity of purpose. Questions of demarcation 
under separate contracts are avoided, a frequent 
source of trouble and delay. Again, there is no 
need for fitters’ work to be undone for engineering 
or gun-mounting work later. It follows that work 
will be cheaper; and with Armstrong, Vickers, 
Brown, and Beardmore all anxious for warship 
work, there is no lack of competition. Besides, 
there are other firms, equally anxious, although 
combinations with armour or steel manufacturers 
have not yet been effected by them—Fairfield, 
Palmer, Laird, the Thames Company, and others. 

Of other recent combinations, mention may be 
made of that carried out by Sir Christopher Furness, 
which includes, in addition to his shi buildin yard, 
the engine works of Mr. Wm. Allan, MP ; of 
Furness, Westgarth, and Co., and of another com- 
pany, all on the North-East Coast. These firms 

uild machinery for merchant vessels of the cargo 
or intermediate class ; but this amalgamation is not 
of such importance as those we have specially 
commended. The works are alike: not cognate 
or dependent upon the other, and the eco- 
nomic advantage is not so effective from the point 
of view of the nation. Many other instances of 
combinations, useful from the point of view of in- 
ternational competition, might be instanced. 

We referred some little time ago to the acqui- 
sition of important beds of hematite iron in 
Spain by the Millom and Askam Iron Company 
and the Coltness Iron Company, and commented 
then upon the step as one which might be 
followed with advantage by other concerns. The 
competition of American and other foreign coun- 
tries in the manufacture of iron and steel goods 
makes it incumbent upon our own manufac- 
turers that they should effect all the economies 
and improvements possible in order to meet these 
rivals; and in the way of economies there is 
everything to be said for the control by a big 
company of its main sources of supply. All the 
leading American establishments do Chis, and much 
of their success is no doubt due to their foresight 
in acquiring and developing iron-bearing und 
when it was cheap. ere are plenty of other 
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districts in Spain where high-grade ore is to be 
mined, where prices for proved ground are quite 
reasonable, all 9 where access to the sea at a ship- 
ping port is easy. Ina few years it is more than 
probable that the value of such ground will appre- 
ciate. The amalgamation of the Patent Nut 
and Bolt Company with the Dowlais Lron Com- 
pany and Messrs. Guest and Co., already re- 
ferred to, promises advantage to the joint body 
in this and in other directions. At a meeting 
of the shareholders of the first-named company, 
the chairman stated that, by the acquirement of 
Lord Wimborne’s properties, ‘‘ the company would 
not only have its own coal supply for a long 
term of years, but would be able to put upon the 
market a large quantity of the best steam coal. 
They would also have a regular, large, and constant 
supply of the best Spanish hematite ore, which, 
though not sufficient for the company’s full require- 
ments, would protect their interests by enabling 
them to purchase what other ores might be 
necessary under the most favourable conditions of 
the markets.” These are combinations on a basis 
which, in view of foreign competition and the 
‘changed conditions implied thereby, is, to our 
thinking, very commendable. They make for 
strength, without the least agp of monopoly ; 
and if it be argued that smaller men will suffer, it 
has only to be answered that with foreign goods 
here and in the markets which have hitherto been 
our own, they would suffer anyway. 

In the United States there has come a pause in the 
formation of trusts, perhaps because there are no in- 
dustries left to combine, or because the experiences 
of those who have been prominent were not calcu- 
lated to inspire further confidence on the part of the 
investing classes, who are the people to suffer in 
common with the unfortunate consumer. We rather 
incline to the view that the second is the true 
explanation. Meantime legislation is on foot for 
the control of the trusts, a Bill having recently 
passed the House of Representatives by a practically 
unanimous vote. It has yet to go through the 
Senate, which it will not do, and anyway it must 
‘*hang” until next session. We have no love for 
the trust institution as made in America, but we 
should be sorry to see this Bill enacted and en- 
forced. Its provisions are so sweeping in their 
character that they could be applied without any 
straining to any commercial concern, no matter 
how reputable or deserving, and could with the 
greatest simplicity be made the means for the 
venting of personal spite and the persecution 
of any one obnoxious. Germany, unlike the 
United States, is going ahead rapidly. With 
the operation of the iron and coal syndicates we 
have made acquaintance already. We hear of an 
approaching agreement among some of the makers 
of textile machinery with the view of strengthen- 
ing their position in the home market, where Eng- 
lish machinery has secured a hold from which it 
refuses to be shaken off. The manufacturers of buck- 
skin, worsted, and Cheviot fabrics in the Munchen- 
Gladbach district of Rhenish Westphalia have de- 
cided to forman association, and have formulated 
a new body of trade regulations. The jute manu- 
facturers met recently with a view to a general 
agreement ; the alizarine manufacturers have com- 
bined and have advanced prices by 30 per cent., 
and the amalgamated salt interests have signalised 
their union by putting quotations up between 63 
and 97 per cent., according to quantity, the greatest 
rise being in domestic salt. 





THE COMMON LAW LIABILITIES OF 
ELECTRICAL UNDERTAKINGS. 

Tue rapid progress of electricity as a medium 
for distributing both light and power would appear 
to justify our prophesying its establishment in 
nearly every town throughout the kingdom. 
Whether the system be in the hands of municipal 
traders or a private supply company, it cannot be 
brought into working order without (1) Parlia- 
mentary powers; (2) some interference—be the 
same great or small—with the rights and privileges 
of roadway authorities; with other companies 
supplying a commodity of a similar nature; and 
last, but not least, with private individuals. A 
little reflection, even on the part of one who has 
had no experience of the laying down of a system 
of electric lighting, will soon show that every 
operation is fraught with the risk of actions for 
nuisance, negligence, or some other wrong ; risks 
to which electric lighting companies must continue 


to be exposed in spite of the many Acts which 
have been passed for their protection. 

Seeing that, in common with other public bodies 
who obtain statutory powers for their undertakings, 
electrical supply companies remain exposed to the 
risk of actions at common law, it may be of interest 
to briefly consider the more important duties which 
they owe to the public. The heading to this article 
naturally eliminates any discussion as to the statu- 
tory liabilities of supply companies. In the short 
summary which we now propose to give, we shall 
therefore refrain from alluding to the Electric 
Lighting Acts, save in so far as references thereto 
are absolutely necessary. 

The common law liability of electrical under- 
takers can to a large extent be gathered from the 
consideration of cases which have arisen in con- 
nection with the supply of gas. Furnishing a 
commodity which resembles gas in the ultimate 
effects which it produces, the methods of supplying 
electricity resemble very closely those adopted in 
the case of gas. Streets must be cut open, sites 
must be purchased, while the production of a 
powerful current involves the use of steam and the 
consequent emission of smoke in large quantities 
from tall chimney-stacks. From every point of 
view, therefore, the case law relating to gas com- 
panies is of value to the electrical engineer, who 
wishes to avoid litigation, when erecting and 
managing an electric lighting or power plant. 

Among the most frequent causes of dispute 
between the community and the supply company 
are the works, of one kind or another, which 
must inevitably be carried on in the streets. The 
trench dug for the reception of cables is a con- 
stant source of accident to the wayfaring public, 
while the fall of an overhead wire may cause 
electric shocks. 

With regard to trenches dug in the roadway, it 
is clearly the duty of the company to provide all 
proper fences in the daytime and lights by night. 
A question s»metimes arises as to whether the 
company is liable for the negligence of sub con- 
tractors through whose default the trenches are 
left unguarded. An answer to this question may be 
found in the recent case of Hardaker v. the Idle 
District Council (1896), 1 Q.B., 340. It was there 
laid down that where a person is under legal obli- 
gation to protect the public when carrying out 
an undertaking, as any company which interferes 
with the streets certainly is, liability cannot 
be escaped by employing a sub-contractor. In 
view of the sympathy which is generally felt for 
the plaintiff by the jury in an action for personal 
injuries against an electric supply company, the 
better policy for the company is to endeavour to 
arrive at a settlement. 

Injuries resulting from the breaking of wires are 
not. of frequent occurrence. In the absence of 
authority, however, it is probable that if the trolley 
wire of an electric tramway were to break and 
injure a passenger in the street, the company would 
be liable, provided it were shown that the accident 
was due to negligence on their part, or on the part 
of their servants. Where the short-circuiting, and 
consequent damage, is due to a broken telephone 
wire different considerations arise. In Bedworth v. 
National Telephone Company [The Electrician, 
vol, xli., February 25, 1898, page 601] an action 
was brought against the company for the price of a 
horse killed by electric shock. It appeared that a 
broken wire, which fell upon the horse, short- 
circuited a trolley wire belonging to the South 
Staffordshire Tramway Company, who were joined 
as defendants. The County Court Judge held that 
the Telephone Company were guilty of a trespass 
in allowing their wire to touch that of the tramway 
company, and held them responsible in damages. 

Street accidents caused by the careless driving of 
electric cars frequently give rise to actions for 
damages. In such cases, although negligence, 
whereby actual damage is caused, is actionable, yet 
if the damage would not have happened had the 
plaintiff himself used ordinary care, the plaintiff 
cannot recover from the defendants. But when 
the plaintiff's own negligence is only remotely con- 
nected with, and not a necessary factor of the acci- 
dent, and the defendent might, by the exercise of 
ordinary care, have avoided the accident, the plain- 
tiff will be entitled to recover. In all these cases 
the judgment of the Court-as propounded by the 


jury, is invariably the judgment of the man in the| p 


street, and is, on that account, nearly always un- 
favourable to the defendants. 





Of other accidents which take place in the streets, 


damage caused by the explosion of gas in street 
boxes is sometimes laid at the door of electric 
supply companies. Here we are again confronted 
by the lack of definite authority, but inasmuch as 
the explosion could not take p unless gas had 
leaked from the gas company’s mains, and unless 
the short circuit of electric wires had set fire to 
the — mixture, it would seem that lia- 
bility should be equally divided between gas and 
electric supply company. 

As we have already said, the erection of an elec- 
tric lighting or power installation is likely to involve 
interferences with the rights and privileges of the 
public; and although no one can object toan electric 
tramway, unless his objection is reasonable, the 
public are still entitled to protect themselves against 
nuisances. Thus, by Section 81 of the schedule to 
the Electric Lighting (Clauses) Act, 1899, it is pro- 
vided that nothing in the Special Order shall exone- 
rate the undertakers from any indictment, action, 
or other proceeding for nuisance in the event of 
any nuisance being caused or permitted by them. 
Inasmuch as the Electric Lighting (Clauses) Act 
applies to all undertakings outside the County of 
London, and the above clause is nearly always 
inserted in all orders relating to that county, the 
common law liability of electric lighting and power 
undertakers remains unaffected by the statute law. 

The effect of the above section may be illustrated 
by a reference to the case of Attorney-General v. 
ty Gaslight and Cuke Company [L.R, 7 Ch. D., 

17]. 

There, by an Act of Parliament, reciting that 
under a former Act incorporating the Gas Works 
Clauses Act, 1847, a gas company was under obliga- 
tion to supply gas, the company was authorised to 
buy certain specified lands adapted for the purpose, 
the mode of supply was prescribed, and the gas 
was to be of a certain purity ; but by this Act and 
the Gas Works Clauses Act, 1847, it was provided 
that nothing in those Acts contained should pre- 
vent the company from being liable to legal pro- 
ceedings in consequence of making the gas. It was 
decided that the company was not justified in 
causing a nuisance, even if the gas could not be 
made of the requisite purity without so doing. 
In this case the fact that the company were bound 
to provide gas appears to have been of no import- 
ance, fur Fry, J., said, at page 221: ‘‘ It isto be 
borne in mind that the full burden of proof in this 
case rests entirely upon those who say they cannot, 
without creating a nuisance, do a thing which they 
are bound to do.” 

Nuisances may be divided into ‘‘ public” and 
‘* private” nuisances, A public nuisance has been 
defined to be ‘‘an unlawful act or omission to dis- 
charge a — duty, which act or omission en- 
dangers the lives, safety, health, property, or com- 
fort of the public, or by which the public are ob- 
structed in the exercise or enjoyment of any right, 
common to all Her Majesty’s subjects. Private 
nuisances, ¢.g., those which affect the comfort of 
individuals, may form the subject of an action at 
law, in which the Court is empowered either to 
grant an injunction or to award damages, or to 
give the injured party the benefit of both remedies. 
Under the heading of private nuisances may be 
included interference with support to buildings, the 
emission of smoke and noxious vapours, and the 
noise and vibration which are so often caused in 
the vicinity of a power station. The question 
whether the Court will grant an injuncton to the 
complainant, or merely award damages depends 
upon the circumstances of the case, and in the ma- 
jority of instances regard will be had to the con- 
venience of both parties. Nevertheless, the Court 
will sometimes grant an injunction, although such 
a course may involve the complete stoppage of work 
for a time. ‘ 

In this connection the case of Shelfer v. The City 
of London Electric Lighting Company [(1895) 
1 Ch., 287], is of considerable interest. There the 
plaintiff owned premises next door to the defen- 
dant’s power station. The necessary excavations 
made by the defendant’s caused cracks to appear in 
the walls of the plaintiff's house, and he was also 
troubled by vibration and the emission of clouds 
of waste steam. It was argued on behalf of the 
defendants (1) that the nuisance was unavoidable ; 
(2) that they had taken every possible precaution ; 
(3) that inasmuch as they were empowered by a 
rovisional order to supply electricity in the City 
of London, they would not be held liable for 
nuisance ; (4) that the payment of damages would 





meet the justice of tne case. The provisional order 
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upon which reliance was placed by the defendants, 
contained a clause similar to that to which we have 
already alluded. 

The Court, however, granted the desired injunc- 
tion. Lord Justice A. L. Smith said: ‘‘If the 
injury to the plaintiff's legal right (1) is small ; 
(3) is capable of being estimated in money; (3) 
can be adequately compensated by a small money 
payment; and (4) the case is one in which it 
would be oppressive to the defendants to grant 
an ag “nage damages in lieu of an injunction 
may awarded. But there may be cases in 
which, although these four requirements exist, the 
defendant by his conduct has disentitled himself 
from asking that damages may be assessed in 
substitution for an injunction.” 

To the argument that an injunction which 
involves the complete cessation of business is too 
severe a punishment, the lawyer’s answer is that 
there is no duty cast upon any company to supply 
electricity or any other Bose. Bas 3 pata 
This principle was clearly enunciated by Lord 
Campbell in the Imperial Gas Light and Coke 
Company v. Broadtent [7 H.L.C., 600]. There a 
market gardener obtained an injunction against the 
company in order to restrain them from causing 
injury to his crops. In answer to the above argu- 
ment, his lordship said : ‘‘This is the very case 
for an injunction, because it is a case in which an 
action cannot sufficiently indemnify the party who 
is injured. . . . Then what is the great inconvenience 
that is to arise to the appellants? It is said that 
they have a duty to perform to the public. I con- 
sider that this is to be regarded as a mere commer- 
cial adventure. They have the liberty to make 
these works for their own profit, but no indictment 
would lie against them for omitting to do so; no 
action could be maintained against them if they 
could not supply gas.” 

We have here given an illustration of an injunc- 
tion being granted against a gas company ; in the 
case of an electric supply company, it might be 
argued that inasmuch as the company is liable 
to penalties for failure to supply current (see Sec- 
tion 30, of the Electric Lighting Clauses Act, 
1899), they are on a different footing. This point 
has not apparently been decided, but when we 
recollect that gas companies are under obligation to 
supply gas, and are liable to penalties for failing to 
do so, Lord Campbell’s words must not be inter- 
preted too widely. 

For an instance of a nuisance from the results of 
which an electric company have been held to be 
exempted by their statute, we may refer to the 
case of the National Telephone Company v. Baker 
[(1893), 2 Ch., 186). There the company sought to 
restrain the Corporation of the City of Leeds from 
so allowing powerful currents of electricity to run 
through wires in the streets as to interfere with 
the telephone system of the town. It was decided 
that the nuisance was one for which the Corpora- 
tion could not be held responsible. 

Much more might be written upon the subject 
of common law liabilities of electrical undertakers. 
It is hoped, however, that the short summary 
which we have been able to give will serve to illus- 
trate the more important rules which must guide 
the supply company in its negotiations with those 
of the public who claim that their rights are being 
infringed. 





SHIPPING AND SHIPBUILDING ON 
THE AMERICAN LAKES. 

IN estimating the position of American shipping 
and shipbuilding, the importance of those indus- 
tries on the great lakes is very often overlooked. 
We gather from the latest report of the British 
Vice-Consul at Chicago, that the volume of business 
carried on by the inland seas of Canada and the 
United States is annually increasing, and in the 
year 1900 promises to exceed that of any previous 
year. This trade is of importance not only to the 
United States and Canada, but also to Britain, for 
it is leading to a great development of the canal 
system, which is enabling ships of considerable 
size to pass to the Atlantic shore, and from there 
to Britain and the Continent. Last year Chicago 
shipped by rail and lake 221,972,000 bushels of 
grain, and 5,421,000 barrels of flour, and of this 
only about 12 per cent. was ship to Canadian 
ports; but with the opening of the improved 
Welland Canal, giving a direct ge to the 
Atlantic for vessels of about 1,500 tons, itis ex- 
pected that an increased quantity of grain will be 


shipped to Montreal, and there loaded on larger 
vessels ; and it is also thought possible that vessels 
may find it profitable to bring merchandise direct 
to the lake ports, and return to Liverpool loaded 
with grain and flour. 

The Canadian ports are now in a position to 
offer rates competing with the Erie Canal to New 
York, and this is shown by the agitation now being 
carried on, headed by the Governor of New York, 
Mr. Roosvelt, for the expenditure of the enormous 
sum of 60,000,000 dollars in enlarging and im- 
proving the canal from Buffalo to New York, to 
enable large barges to run from the lake ports to 
New York, and tranship their freight direct to ocean 
vessels, on the plea that unless this is done, New 
York runs the risk of losing her grain trade. This 
canal is intended to be made to accommodate the 
large barges, and to be worked by electricity gene- 
rated at Ni There are so many ports on the 
American shores of the Lakes, having a large trade 
with other ports of the same class, and an export 
trade with 7, eat and indirectly with Europe, that 
the entrances and clearances amount to an enormous 
total. The problem before the British shipowner is, 
whether he can, with vessels drawing 14 ft. of water, 
compete with the large American freighter and the 
railways, by bringing merchandise from the United 
Kingdom direct to Chicago and other lake ports, 
and returning laden with grain. The report which 
we have mentioned gives some information with re- 
gard to working expenses which will be useful for 
purposes of comparison, and to this we refer those 
of our readers who are specially interested in the 
subject. The following Table gives the registered 
tonnage on the Lakes at the beginning of this year. 


Number of 

Port. Vessels. Tons. 
Chicago... Ses Sea .. 284 64,295 
Detroit bet ae we oo 149,059 
Ecie ... ts we — , 34,478 
Cleveland ... . 326 336,769 
Grandhaven wot 43,792 
Buffalo er eS 190,317 
Port Huron . 378 157,105 
Toledo ies RS 21,108 
Duluth i — 164,536 
Marquette ... — 40,725 
Sandnsky ... 84 34,047 
Niagara Falls 21 13,949 


The total fleet on the great lakes is said to be, all 
told, 3435 vessels, whose aggregate registered ton- 
nage is 4,668,350 tons; 1210 of these are steam 
vessels, 72 of them in the passenger trade. The 
remainder are schooners, tow- barges, and lake tugs. 
These figures do not include harbour tugs, steam 
yachts, or small excursion boats, nor the Canadian 
vessels trading on the lakes, which, if added, would 
increase the gross tonnage to about 6,000,000 tons. 
This fleet carries as regular crews 51,525 men, all 
told, besides giving employment to nearly 150,000 
men as coal, ore, and grain shovellers, stevedores, 
dock hands, and others. The fleet, called the 
Inter-Ocean Fleet, consisting of 1087 vessels, pass 
through the Straits of Mackinaw and Detroit River, 
carrying immense cargoes of pre The following 
Tables show the entrances and clearances. 



































Entrances. 
Coasting. | Foreign. British. 
Port. ae 
Numberof| Number of Number of 
Vessels. | Tone. Vessels, Tons. Vessels. 
Chicago os 6706 4,322,266 149 203,347 12 
South Chicago 1141 1,749,416 12 6,366 «se 
Michigan City 248 72, oe ecb ée 
Port Huron ..| 2446 769,149 294 re 294. 
Detroit 3905 1,175,221 532 108,221 564 
Toledo 2419 1,422,658 ee a 95 
Cleveland 6538 8,364,464 666 466,795 208 
Grandhaven.. 8284 at es a 
Ogdensburg .. 1007 111,011 S 
Sandusky < 383,754 140 
Clearances. 
Coasting. | Foreign. 
Po t. | 
Number of Number of | 
Veusels. Tons. Vessels, | Tors. 
Chicago... 6711 | 4,296,208 | 273 «=|: 286,618 
South Chicago.. 1082 1,672,726 60 | 62,337 
Michigan City .. 303 72,376 an me! 
Port Huron 3128 893,496 358 aa 
Toledo .. 2417 1,428 214 es a 
Cleveland é 6279 8,240,538 930 652,261 
Soleus os = sia se | = 
ensburg 454 } 
Sandusky he 806,533 




















The shipbuilding trade on the lakes is now very 


busy. Of large vessels, there are now in course 
of construction 32 vessels, with a total carrying 
capacity of 177,900 tons, some of them freighters 
of 6000 to 8000 gross tons capacity. 

In addition, many small vessels are building, 
and the yards are very busy repairing and re- 
fitting steamers and sailing vessels for the coming 
season. All the vessels are designed with a 
great idea of economy, and are supplied with 
every labour-saving device that has been found 
useful, and American shipowners are always 
ready to take up any practical invention which 
tends to reduce manual labour. 

The Chicago Shipbuilding Company own dry 
docks at six ports, and five shipbuilding yards at 
different points, and are now considering the ad- 
visability of building another dry dock at Buffalo. 
The Cramps, of Philadelphia, the largest of the 
coast shipbuilders, are building a yard at Colling- 
wood, Ontario, to enter the lake business, Col- 
lingwood is a town with a promise of a bright 
future, and will soon be a great ore-shipping port, 
as the Laurentian Mountains, close to Georgi 
Bay, contain great deposits of iron which will 
probably soon be opened up, and will give the 
Canadian builder as cheap material for building as 
the American now has. e Vice-Consul thinks 
that the shipbuilding in the lakes is at present only 
beginning, and that with means of getting to the 
seaboard, it should advance rapidly; and at the 
same time the lake trade is also increasing, and 
there should certainly be an opening for British 
capital, both in building and owning lake vessels. 
However, the other aspect of the question should 
not be overlooked, namely, the effect this develop- 
ment would have on British shipping and ship- 
building; and it is evident that the subject we 
have been considering has an interest both to the 
British shipowner and shipbuilder. 





WORKMEN’S COMPENSATION. 

WE publish on page 25 a report of the first two 
cases arising under this Act, which have reached 
and been adjudicated upon by the House of Lords. 
The point under discussion in the first of these was 
one of comparative simplicity, namely, whether the 
parents of a youth who lives at home, and pays such 
wages as he earns from time to time into the common 
family fund, are dependent upon him to such a 
degree that they 373, coe compensation under 
the Act. As might have been anticipated, their 
Lordships expressed the opinion that this amounted 
to nothing more than a question of fact, upon 
which the decision of a County Court Judge 
is final and conclusive. This decision has the 
effect of affirming the judgment of the Court 
of Appeal in the case of Simmons ». White 
Brothers, (15 T.L.R., 263), where it was de- 
cided, under a similar state of facts, that a family 
was dependent ve the son’s earni igs. While it 
is obvious to all that the question of dependency is 
one of fact, it is also obvious that some limitation 
should be placed upon the principle that & son, who 
pays his earnings into a common pot, is one upon 
whom the family is dependent. Lord Shand, in 
the course of his jugdment, said that a line must be 
drawn somewhere, for it would be absurd to say 
that a foreman earning a large wage, and capable of 
keeping his family in a state of comparative luxury, 
was dependent upon his son, who paid a few shil- 
lings a week towards the household expenses. 

The importance of the question at issue in the 
next case may be gauged by the fact that when it 
was before the Court of Appeal, no less than five 
other disputes depended for their settlement upon 
the judgment. e question turned upon the con- 
struction of Section 2, sub-section 1, the short 
point being whether the claim for compensation, 
which must be made within six months from the 
date of the accident, or the time of death, is a 
‘*claim” in the technical sense of the term, or 
whether the provisions of the statute are satisfied by 
an informal claim made in a letter to the employer. 

After much difference of judicial opinion, the 
House of Lords has decided that the claim need 
only be an informal application; and that, al- 
though under the Employers’ Liability Act of 
1881, the injured workman, or the relations of a 
deceased workman, must commence legal pro- 
ceedings with six months, the Act of 1897 contains 
no such provision. Among the many knotty 
questions which have arisen upon the interpretation 
of this Act, we cannot recollect one of greater im- 








portance than this. As was pointed out by Lord 
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Morris, in his dis-suiting judgment, ‘‘the claim 
may be kept hanging over the employer’s head to 
the most remote period of time, not even limited 
by the Statute of Limitations.” Of course, delay 
in enforcing the claim would be strong evidence of 
its weakness; while the difficulty of procuring 
evidence at a remote date would operate to compel 
the workman to seek his remedy as soon as - 
sible. There are many cases, however, in which 
the postponement of an inquiry would benefit the 
workman and prejudice the employer at the hearing. 
Thus an injury, at first trivial, might pemere 


develop ; or the occurrence of some other injury 
might be attributed to the results of the first acci- 
dent. It is also important to observe that there is 


nothing in the Act which gives the employer ex- 
press power to initiate proceedings, so as to have 
the questions under discussion finally disposed of. 
The result of this decision confirms an obiter dictwm 
of Lord Justice A. L. Smith, to the effect that 
“‘The Act and the rules and forms were all drawn 
with the view of the claim being by the workman 
against the master.” That claim may apparently 
be made as, and when, the workman chooses. One 
assage in the judgment of the noble and learned 
ord on the woolsack calls for respectful comment. 
He said: “In the Statute itself there is a careful 
avoidance of technicality.” This observation, in 
the light of the present decision, is true in so far 
as it applies to the making and prosecution of a 
claim by an injured workman, but the long lists of 
cases which have appeared in the Court of Appeal 
shows that the interpretation of the Act is by no 
means free from technicality. 

The case of Pattinson v. Stevenson, of which a 
report will also be found in this issue, is interesting 
as illustrating what employers will hope is the 
high-water mark of liability under the Act. For an 
injury to his ankle, which prevented a builder’s 
foreman from following his vocation, he received 
the sum of ll. a week for 13 months. The em- 
eed then applied for leave to commute his 
iability by payment of alump sum. Whereupon 
the County Court Judge awarded the sum of 6001. ; 
this sum was arrived at by taking the actuarial 
value of 1l. a week and making certain deductions 
therefrom. The result of this case is not such as 
to tempt employers to seek the ‘‘ benefit” of 
Section 13 of schedule 1. 








THE TRADE OF JAPAN. 

Tue Consular Reports on the foreign trade of 
Japan have a special interest at the present time, 
as conditions are ina transition stage. That trade 
entered on a new era on January 1, 1899, and last 
year saw the inauguration of radical changes calcu- 
lated to have an immediate effect upon trade, and 
bringing with them possibilities for the future. It 
is, of course, as yet impossible to predict with any 
approach to accuracy what the result of the changes 
will be, but they would certainly appear to indicate 
great opportunities for the development of foreign 
trade. At the same time, as we are reminded in 
the latest consular report, Japan is not a new 
country ; and although foreign firms are establishing 
branches in several places throughout the country, 
such as Nagoya, and the ubiquitous Chinaman is to 
be found peddling his wares in many of the inland 
towns, it is probable that trade will remain largely 
in its old channels for some time to come, and that 
the chief centres of foreign trade hitherto existing 
will not lose their importance. Few foreigners 
have left the old treaty ports for the interior, and it 
must be many years before there will be sufticient 
inducement for such a radical change. So far, the 
opening of the country has had little, if any, effect 
upon the foreign trade of Japan. 

From the beginning of last year the new Customs 
tariff, with its higher rates of duvy on imports, came 
into force, and in July all duties on exports were 
done away with. Some of the import duties were 
greatly increased, and the consequence was that 
large stocks were sent into the country at the end 
of 1898, with the result that during the months of 
January and February the value of the goods im- 
ported was considerably less than during any two 
months since 1896. In March, however, the tide 
turned, and from that time, and more noticeably 
from May on to the end of June, imports increased. 
By the end of 1899 the total returns of foreign 
commerce for the year had reached the highest 
figures since the first opening of the country to 
foreign trade, with the one exception of the year 
1898. Imports for 1899 were valued at 22,499, 3831., 





and exports at 21,940,760/. The total trade, 
44,440,123]., showed a decrease in imports as com- 
pared with 1898 of 5,828,982/., but an increase in 
exports amounting to 5,020,066/., total decrease 
808,916]. At the end of October, and also of 
November, the balance of trade was in favour of 
Japan ; but by the close of December imports had 
once again exceeded exports, as they had done for 
the past few years. 

The importation of raw cotton continues to in- 
crease rapidly. This material occupies by far the 
most important position on the list of the imports 
of Japan. The reason for the growth in the de- 
mand for raw cotton is the steady development of 
the cotton-spinning industry. From India the 
importation of cotton shows a large increase, but 
of [ate the tendency has been for Japanese cotton- 
sone to make use of the American rather than 
the Indian product, in view of the advantage thus 
obtained, when both quality and price are con- 
sidered ; and therefore the preference for cotton 
from the United States will probably become more 
marked. It seems possible, that if the rise in 
price of Indian cotton remains permanent, some of 
the Japanese mills may give up mixing their 
cotton, as they do at present, and take to spinning 
yarn from the American material only: a fact which 
should be noted by those of our readers who are 
interested in cotton culture in India. Contracts 
for cotton yarns in 1899 were onasmall scale, 
and the foreign importer who brought goods out 
for sale profited by the steady and abnormal rise 
in Manchester prices. There was a very great 
reduction in the quantity of yarns imported, the 
shrinkage being particularly noticeable in the case 
of coarse yarns, which the native mills can now 
supply, with the exception perhaps of the very 
best qualities, in sufficient quantity both to meet 
the home demand and to leave a surplus for dis- 
posal abroad. In the case of gassed yarns, there 
are now four or five mills which spin a fair quality 
of yarn, and one of these proposes to enlarge its 
capacity by an increase of 30,000 ring spindles for 
the purpose of spinning 60s. and 80s. from Egyp- 
tian cotton. This mill paid a dividend for 1899 
of 18 per cent. per annum, besides passing a sum 
to the reserve fund, which shows the prosperity of 
the gassed yarn industry. The imports of cotton 
cloths of all kinds show a decrease in 1899, and 
there can be no doubt that, as the native weaving 
establishment became more expert in manufacture, 
the manufactures of Manchester will suffer more 
and more from their competition, seeing the ad- 
vantage which the new tariff gives to the domestic 

ods. There is a talk of a large establishment 

ing set on foot in Tokio for the manufacture of 
cotton prints to compete with the manufactures 
of Europe. 

A striking instance of the tendency of Japan to 
import raw materials and manufacture them at 
home, is to be witnessed in the growth of the im- 
portation of raw wool. The woollen industry has 
made great strides in Japan during the past few 
years. The import duty of 5 per cent. on wool, 
which was formerly levied, was abolished on 
April 1, 1896, and the exemption of the raw 
material from customs charges imparted an im- 

tus to the development of woollen manufactures. 

he demand for woollen goods and woollen clothing 
among the Japanese has been rapidly growing 
since 1896. The Government factory at Senju is 
increasing its output of cloth, and flannel factories 
in Kishu, Osaku, and elsewhere are enlarging 
their business, and the two companies established— 
one in Tokio, the other in Osaku—for the manu- 
facture of mousselaine-de-laine turn out, it is esti- 
mated, about 550,000 yards a month. The conse- 
quence of this competition is that for some years 
the import trade in woollen goods has been a dis- 
appointing one to the importer. The extraordinary 
rise in the price of silk is causing an increased 
demand for woollen cloth to take its place in the 
making of clothes. It is being found more econo- 
mical to wear woollen clothing of European style 
than native costumes made of silk. 

Under the heading of iron and mild steel, the 
items, with a few exceptions, are represented by 
lower values. Locomotive engines and railway 
carri machinery, rails, and fittings thereof, 
and the materials of bridges and buildings, have 
fallen off largely. Nails and telegraph wire have, 
on the other hand, had a larger import, the 
value off the former articles being in 1899 more 
than twice that of the previous year. The follow- 
ing Table gives the figures for the last two years 





of most interest from an engineering point of 
view : 


























1899. | 1898. 
uan- | Value | Quan- | Value 
ity. | tit alu 
Metals—Iron : £ £ 
ig.. oa -. Tons} 27,028 | 98,566 | 62,898 | 141,022 
Bar and rod +» 99 | 35,377 | 265,793 | 71,807 | 414,642 
Plates, sheet, dia- 
gonally corruga- 
ted & galvanised, ,, | 35,415 | 372,692 | 30,378 | 231,920 
ils SI ashe xe 7,582 | 45,411 | 71,520 | 263,655 
Pipes and tubes .. ens 97,330 $e 136,070 
Materials of bridges 
and buildings .. a as 29,180 ee 194,832 
Nails -. Tons| 23,184 | 226,975 14,263 | 117,430 
Telegraph wire .. ,, 7,136 83,422 4,845 41,736 
Miscellaneous os ae 50,623 Ss 55,227 
Railway material .. 5,941 wis 63,870 
Lead, pig, slab and 
ingots ae .. Tons} 3,068 42,074 3,087 37,281 
Gee 1g. eee 4,832 | 97,459 | 5,793} 98,444 
Tin plates .. wa ‘0 ve 58,179 = 42,000 
Zinc, sheet .. .. Tons| 2,836 92,844 2,444 56,803 
Total .. 1,565,489 1,899,932 
Machinery and in- 
struments— 
Locomotives and 
railway carriages 270,495 554,778 
Machinery. . “4 499,412 869,818 
Steam boilers and 
engines .. ‘ _ 33,396 pa 71,170 
Steamers .. <a 9 369,643 10 764,420 
Watches .. ‘a 47,737 24,267 | 581,372 | 302,188 
Total .. | 1,197,213 2,562,374 











The falling off in the amount of iron and steel 
imported in 1899, as compared with 1898, arose 
from the accumulation of stocks which had taken 
place, and which resulted in few new orders being 
given after the middle of that year ; and from the 
much higher market prices prevailing abroad, taken 
together with enhanced cost of freight. 

Japan is poor in iron, and her meagre resources of 
the mineral stand in the way of her manufacturing 
development, and render it incumbent upon her to 
seek the raw material abroad. Pig iron from Great 
Britain still occupies the most important position. 
During last year a large Japanese firm imported 
iron from the Hanyang iron works in China, and 
though the material was not of the best quality, it 
was comparatively cheap, and on the whole pro- 
nounced satisfactory. Chinese iron seems likely to 
be a serious rival to English and American pig iron 
in the future, as it is at present sold in Japan at 
about 11. per ton cheaper than that which comes 
from Great Britain. Iron ore from China is also to 
be largely used in the workshops of the Government 
Iron Foundry at Yuwata Mura, Fuknoka Prefecture, 
Kinshu. The establishment is almost completed, 
and will soon begin the manufacture of small rails 
and sheet iron, and, as the workmen gain experience, 
proceed to large rails. The supply of iron ore will, 
in the main, be obtained from mines which are the 

roperty of the Government, and from Niigatu and 

wate Prefectures ; but of the 110,000 tons, at which 
the consumption for the financial year 1900-01 is 
computed, 50,000 tons are to come from China. 
After April, 1901, the iron required is, it is expected, 
likely to rise to 200,000 tons per annum. 

During last year the importation of machinery of 
all kinds, of locomotives and railway carriages, and 
of rails, decreased in a signal manner, the reason 
being that the contracts entered upon in 1898 were 
on a much more economical scale than in 1897. .So 
far, not many locomotives have been constructed in 
Japan—about 165 in all—so that that department has 
not yet entered on the competitive stage. As re- 
gards the merits of foreign locomotives, competent 
observers, who have made a careful study of the 
question, say that the +> coon have become firmly 
convinced that the British engine is the best. For- 
merly, orders for numbers of engines were sent in 
preference to the United States, but that was be- 
cause manufacturers there were prepared to sell at 
two-thirds of the cost of British engines, and to 
promise delivery in one-third of the time. The 
active demand, however, for American locomotives 
has given the establishments in the United States 
plenty of work, and they have raised their prices, 
and have ceased to offer the same facilities as to 
promptness of delivery as heretofore. One thing 
which still militates against the sale of the British 
locomotive is the long time taken in the execution 
of orders, manufacturers not having sufficient leisure 
to contract for delivery as speedily as the Japanese 
wish. The Japanese have made great progress in 
railway-carriage building in recent years. A huge 
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factory for the manufacture of railway carriages, 
with a capital of close on 100,000/., and numbering 
among its promoters many very influential men, 
was opened at Osaka on July 5, 1899. In Tokio 
there are no fewer than three large private railway- 
carriage works, and in addition there are the Go- 
vernment works at the Shimbushi and Koke rail- 
way stations, which manufacture some of the carri- 
ages for the State lines. 

Generally speaking, the year 1899 was the most 
profitable one to importers for many years; and the 
extraordinary rise in values, which extended to 
most branches of the import trade, helped to com- 
pensate for the preceding years, when things were 
not so favourable. The present year gives promise 
of being equally satisfactory from the point of view 
of the importer, as the absence of large stocks allows 
him to entertain the hope that any fall in price 
which may take place in home markets will be 
followed but slowly in Japan. On the other hand, 
caution is compelled by the fact that in prosperous 
times the Japanese dealer has a proneness to pur- 
chase excessive stocks, while he is apt to leave 
goods ordered by him in the warehouses of im- 
porters at their entire charge when the market 
turns out to be unfavourable to him. 

We need not enter into details of the exports from 
Japan, as few of them compete with British pro- 
ducts, although in some departments, as we have 
indicated, the competitive stage is almost reached, 
and British manufacturers would do well to keep 
their eyes on what their potential rivals in Japan 
are doing. The British Consul at Yokohama, in 
in his last report, says: ‘‘Provided Japan can 
keep clear of foreign complications, her future 
would appear to be a bright one; and with the 
enormous markets of China at her doors, her trade 
must continue to increase.” 





NOTES. 
Giascow anp Execrric Traction. 

Exxcrric traction has yielded Glasgow increased 
profit to the extent of 5d. per car-mile during the 
year which ended with May, as compared with the 
horse tramways, notwithstanding that the electric 
system constitutes a small fraction of the total mile- 
age, and that electrical permanent charges are thus 
divisible over a comparatively small amount of traffic. 
The gross receipts per car-mile were 13.89d., and 
the expenses, 6.26d., while with horse haulage the 
receipts were 11.44d., and the expenses, 8.81d. 
In other words, the horse system absorbed in ex- 
penses 76.99 per cent. of the gross receipts, while 
the electric system needed only 45.15 per cent. 
This difference of 5d. per car-mile, which is pretty 
certain to be maintained upon the conversion of the 
whole system, a year. or eighteen months hence, will 
make a very considerable total, as the car-mileage for 
the past year was 9,657,429. The prospect, there- 
fore, is that an increased profit will be made of over 
450,000/., which justifies a heavier capital outlay 
than is anticipated. Theannual report also conveys 
further encouragement towards the change to elec- 
tric from horse traction. For the system in Glasgow 
4409 horses are needed, and fodder cost 54d. per 
horse per week more than in the previous year, or 
an average of 7s. 8.60d. But more disturbing still 
is the circumstance that many horses had to be 
killed owing to an outbreak of glanders : there is 
always the possibility of total loss. Tramway horses, 
too, cost 251. to 301., and are said to be suitable 
for only seven years or so of work, so that the 
depreciation is greater than with mechanical plant. 
As to the growth of traffic in Glasgow, it is steady, 
although the year’s additions are not this time so 
large as formerly. The number of passengers 
carried was 127,628,484, an addition of 9 millions, 
while in the previous year it was over 12 millions. 
The addition to car-mileage is about the same: 
585,000 to a total of 9,657,429. The gross revenue 
—469,9651.—is 30,7411. greater, as compared with 
a gain in the previous year of 45,113/. It cost 
26,6161. to add this 30,7411. to revenue, while the 
much larger addition of the previous year was made 
with a less increase to expenditure of 24,5231. A 
municipal corporation, therefore, is not any more 
able than a trading company to combat the recent 
tendency towards higher costs, which in Glasgow 
have been slightly augmented by the interference 
with traffic caused by the conversion of some of 
the lines to electric working. The net revenue 
is 125,244]., as compared with 121,118]. a year 
ago, quite disproportionate to the heavier traffic 
undertaken, and the net profit, equivalent to 





the divisable profit of a company, is 46,568/.—not 
by any means a large sum for such an extensive 
system, 


A Curious TeLerHone Experiment. 

Some curious experiments with telephones, pro- 
vided .with ordinary line wires but devoid of 
battery or magnet, have been brought before the 
Société Belge d’Electriciens by E. Piérard. The 
transmitting instrument is simply a vibrator. A 
metallic diaphragm touches, when vibrating under 
the influence of the human voice, a platinum point 
fixed to a screwed spindle ; contact is really made 
between the point and a small platinum disc, fixed 
to the back of the diaphragm. If we place this 
vibrator in an electric circuit, containing a battery 
and an induction coil, whose secondary comprises 
an ordinary telephone receiver, we can transmit 
musical notes, but not speech, because, as in the 
original telephone of Reis, the harmonic overtunes 
are not reproduced. If we now remove both the 
battery and the primary coil, we can still hear, 
at a distance of 100 ft., music which would be quite 
inaudible to the unaided ear, though there is 
apparently no electromotive force in the combina- 
tion, which, in fact, reminds one of the old string 
telephone. The action cannot be of the latter kind, 
however, for the wires may be quite loose, whilst 
the string telephone requires a stretched connect- 
ing string. The effect is increased if we place 
in the vibrator wire circuit, not a battery, but 
a coil whose secondary has the same resistance as 
the receiver coil. That is, we come back to the 
ordinary telephone arrangement, but we apparently 
dispense with any source of current. It was thought 
that the heat, conveyed to the diaphragm by the 
warm breath, might set up thermo-currents. But 
it suffices to tap the vibrator with a piece of wood. 
To settle the problem, Piérard tried diaphragms of 
various metal and thicknesses. When the plati- 
num point touched an argentan diaphragm (alloy 
of copper, nickel, zinc) directly, no transmission 
was observed ; when, as before, a platinum disc 
was soldered to the argentan, tunes were trans- 
mitted. Zinc behaved in the same way ; copper 
and iron gave a small effect without a contact 
plate, and a better one with the contact plate; 
aluminium, no effect at all, probably because plati- 
num could not be soldered to it; brass proved not 
sufficiently elastic. These experiments seem to indi- 
cate that the electromotive force is due to the 
contact of different metals, the intensity of the 
effect varying with the area of the contact plate 
soldered to the other metal. A further experiment 
supports this view. Sounds were produced by 
making the ends of the primary rest on a toothed 
wheel of copper, fixed on an iron journal. When 
both wires touched copper, no signal was trans- 
mitted ; when the one rested on the teeth, the other 
on the iron journal, the clicks were ‘heard. 

THe NewHaveN AND Dierre Rovre To Paris. 

The greatly increased popularity of the New- 
haven and ee 2 route to Paris—a most pic- 
turesque run alike in France and England — is 
well merited by the progressive spirit of the two 
railway companies concerned, the Brighton and 
the Western of France. In 10 years the number 
of passengers crossing by this route has doubled, 
the total for the past year having been 176,000 ; 
and in the same period seven new steamers 
have been constructed for the passenger service, 
each successive boat being a distinct improvement 
upon her predecessor, until the latest, the 
Arundel, might be regarded as perfect, were it 
not that naval architecture knows no finality, 
and that such firms as the builders of the Arundel 
—Messrs. Denny, of Dumbarton — acknowledge 
no such limitations in shipbuilding. This new 
vessel, like the France, added some weeks ago, 
was specially intended for the Paris Exhibition 
traffic, for which Mr. James Forbes, the general 
manager of the London, Brighton, and South Coast 
Railway, has made ane arrangements. As a 
day boat her design marks improvements, as she 
has a flush deck from stem to stern, which, while 
protecting the steerage passengers, gives a splendid 
promenade, and in a sea way a drier deck; 
while it allows the dining saloon to he on a 
higher level—on the upper deck. For night ser- 
vice she has special state-rooms, with large ladies’ 
and other saloons, both for first and second-class 
passengers. Again, she is the first vessel of the 
fleet in which the Yarrow-Schlick-Tweedy system 
has been applied to the propelling machinery, and 
the results on the speed trial on Saturday last were 





most satisfactory, there being no vibration, with 
the engines running up to the full peed of 200 
revolutions. Although there was a high sea with a 
stiff breeze, the vessel behaved splendidly. This is 
due to her bilge keels and her form, as she is broad in 
the beam—34 ft., with a length of 275 ft., a propor- 
tion of 1 to 8 ; so that a higher displacement is pos- 
sible without increasing the draught above the low 
minimum involved by the harbour conditions. 
The vessel is of 1061 tons , and her two forced- 
draught double-ended boilers and twin engines 
develo 5000 indicated horse-power, giving a speed 
of 21 knots, so that the cross-channel trip can be 
made in three hours. There are many interest- 
ing features about the design, which we hope 
to deal with later, when we illustrate the ship, and 
we need only here express earnest hope for the 
realisation of Mr. Forbes’ sentiment at Saturday’s 
function, that the efforts of the company to pro- 
mote traffic and commercial relations between 
Britain and France may be rewarded with such a 
measure of success as to greatly foster the cultiva- 
tion of a mutual friendship between two nations 
which have so many interests in common. 


Exectric Enerey In But. 


The House of Commons Committee to whom 
four of the Bills dealing with the supply of electric 
energy in bulk were referred, have now given their 
decision. Asa general principle, they have laid it 
down that there shall not be competition on the 
part of the new companies with statutory under- 
takers. When a local authority is prepared to give 
a full and ample supply of electrical energy for all 
purposes to consumers within its district, it should 
not be required, the Committee think, to afford 
facilities—that is, to allow its streets to be broken 
—for the supply of electrical energy by other 
undertakers. But if, on the other hand, the 
local authority cannot, or will not, provide 
‘*on reasonable terms and within a reasonable 
time a full and adequate supply of electrical 
energy” to any person within its district, then 
that person may obtain his supply from other 
authorised undertakers, ‘‘ and the local authorities 
should be required to give all necessary facilities 
for this purpose.” This declaration is to be em- 
bodied in clauses in the Bills, and promises to 
afford a wide field for discussion, especially as 
to what are ‘‘ reasonable terms.” Will it be con- 
sidered reasonable for a local authority to charge 


4d. per unit, when a ‘‘ bulk company” is pre- 
pared to supply for 1d.? Again, will it be reason- 
able to charge 2d. for electric energy to be con- 


sumed in a motor, and 6d. when it is consumed 
in a lamp? One thing is, however, quite clear, 
that local authorities who have provisional orders 
will have to act upon them at once when they find 
one of the new companies at their doors, unless they 
wish to lose their opportunity. The Committee 
announced that they found proved the preambles 
of the South Wales Hlectricel Power Distribution 
Bill, the County of Durham Electric Power Supply 
Bill, and the Lancashire Electric Power Bill. The 
preamble of the Tyneside Electric Power Bill 
was not proved to the satisfaction of the Com- 
mittee. In relation to the South Wales Bil’, 
the chairman said the following would be the 
conditions: 1. That the company should be 
authorised to supply electrical energy for power 
pu anywhere within the area of supply, 
subject to the consent of the local authority, if 
that authority had already a provisional order. 2. 
That it should have no general powers of distribu- 
tion for lighting purposes, except in pursuance of a 
provisional order obtained in the ordinary way, or in 
cases in which it also supplies current for power pur- 

. 3. That where the local authority has an 
order, it shall be able to veto the supply by the com- 
pany ; but its veto may be over-ridden by the Board 
of Trade, if the conditions of its supply are not 
reasonable, 4. A local authority, or company, which 
hereafter gets statutory powers, shall have the option 
of taking over the company’s supply in its local area 
on terms to be laid down by the Act. These condi- 
tions will scarcely apply to the two other Bills, as 
these measures only take powers to supply statu- 
tory undertakers. They are purely wholesale affairs, 
and do not aim at a retail trade. The Bill deal- 
ing with the northern portion of Middlesex, and 
part of Hertfordshire, passed through the Com- 
mittee and the third reading some time ago. All 
the Bills have yet to face the ordeal of the House 
of Lords. It is not likely that they will be rejected 
or seriously mutilated by that tribunal, but there is 
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the risk that Parliament may rise, or be dissolved, 
before their passage is complete. The disturbance 
in China is a point in their favour, as the Govern- 
ment will scarcely allow the Houses to separate 
until they have come to a decision as to what course 
is to be followed in the Far East. If there is to be 
a military expedition on a large scale, a vote of 
credit must be taken first, and this cannot be done 
without a debate. 


LITERATURE. 


Des Ingenieurs Taschenbuch. Edited by the VErREIN 
Hutre. Berlin, 1899: Wilhelm Ernst und Sohn. Two 
Volumes. [Price 16s.] 

Tr is not the first time that we notice the engineer’s 
pocket-book, edited by the academic association 
‘* Hiitte,” which now appears in its seventeenth edi- 
tion in the shape of two volumes, handsomely bound 
in brown lealibar. The 464 pages, illustrated by 
253 woodcuts, of the first edition of the year 1857 
have swollen to 1764 pages and 1215 text figures, 
with two (small-size) plates. The chairman of the 
editing committee, Mr. W. Will, has had the assist- 
ance of thirty-five fellow-workers, instructors and 
practical men connected with well-known works. 

The ‘‘ Hiitte” has long been regarded as indis- 
pensable by many civil and mechanical engineers, 
and the old friends of the guide will welcome the 
additions and important alterations incorporated 
in these new volumes. Whether the popularity 
will progress at the same rate as the bulk, we do 
not attempt to predict. It is superfluous to say 
that the ‘‘ Hiitte” is excellent in many respects. 
It contains a vast amount of information, abounds 
in useful tables, states where further information 
can be found, and gives cross references which 
are always a great help; and most of the 
articles are contributed by experts—or condensed 
from their papers—who are in a position to give 
good advice, and who do so. But it cannot be 
said that the additions and alterations are com- 
plete in all cases, though some sections are re-cast. 
Certain things might have been omitted to obtain 
room for others ; to please the general public in 
that respect is, however, simply impossible. Yet 
we venture to submit that it might occasionally 
have been wiser to adhere to the original object 
of writing a handbook—for the old title hardly 
fits the publication now—or a guide, rather than 
to aim at a kind of a concise text-book. What we 
mean will presently be a little clearer, perhaps. 

Broadly speaking, it may be said that the two 
volumes represent respectively mechanical and 
civil engineering. In the first volume there follow, 
after the Table of contents, mathematics and 
mechanics, sections on heat, stress and strain, 
elasticity, strength, &c., simple machines or ma- 
chine elements, screws, bearings, gearing, pulleys, 
chains, cranks, cylinders, flywheels and governors— 
the two latter sections following the methods of 
C. von Bach. Then come machine tools, lifting 
and haulage, raising liquids, &c., with a new 
and disappointing section on lifts. Water-wheels 
and turbines again follow Bach, and not easy to 
understand, we are afraid, for the uninitiated. 
The chapter on steam engines, B trowee A written 
by Hrabak, begins with analytical computations, 
passes on to slide valve gear after Riedler, and 
winds up with cylinders, condensation, &c., all, 
no doubt, good, but without definitions, and 
starting with difficult matters. Steam turbines 
are discussed in the manner adopted in a paper 
published by Klein in 1895. 

Boilers are dealt with in plain language, and 
there is no lack of instructive tables ; we should 
also have liked to have the commonly-used terms 
for boiler types explained. In gas engines we 
notice a few lines each on produc2r gas, water gas, 
Dellwik gas—the name Fleischer might have been 
added, for without Fleischer the engineer would 
hardly have concerned himself about Dellwik gas— 
and the application of blast-furnace gases for 
motor purposes. The chapter on building materials 
treats of metals, stones, natural and artificial, 
mortar, cement, glass, asphalt, roof paper, and 
wood. Notes are given on leather belting (but not 
on rope belts). The matter is on ‘the whole ; 
but to speak of all concretes which are strengthened 
by means of iron rods or wires embedded in the 
material as being of the Monier system, is mislead- 
ing. We may add that “reinforced” cement 
bridges are not especially mentioned. 

The second volume opens with tables of errata 











for both volumes, and proceeds to surveying. We 
find a little more on that under railway construc- 
tion ; but to be referred to a paper dated 1891 con- 
cerning photographic surveying is not satisfactory. 


Building comes next, and special attention is paid | po 


to churches, theatres, and their space allowances, 
&c. The statics of building construction, compris- 
ing also bridge building, are not discussed till after 
the sections on iron, and on heating and ventilation 
(the latter two new). We have 200 pages on railroads, 
but of rack railroads nothing but the names, and re- 
garding cable tramways half a page, and the remark 
that they are scarcely built any longer. The seven 
ages on wire rope telpherage have almost entirely 
om left to one Leipzig firm, that of A. Bleichert. 
The experts on shipbuilding do not trouble about 
explaining all their terms, nor does Wedding say, 
in his metallurgy of iron, what he understands 
by weld iron, cast steel, &c., terms which fre- 
quently occur in tables without further explana- 
tion, also in the electro-technical section. This part 
is well rewritten, though we question whether the 
Steinmetz coefficients of transformer irons would 
satisfy modern dynamo builders ; magnesia is, by a 
slip, classed with the rare earths. The German 
electric safety regulations of 1898 are reproduced. 

The last section, technology, selects three branches, 
grain mills, paper-making, and gas manufacture. 

e are quite content to cut acetylene out, for it 
has an industry of its own ; but it is somewhat late 
to state that water gas finds only a limited appli- 
cation so far, and not a word more. 

The appendix contains many useful tables, and 
further regulations and by-laws, in addition to those 
—German or Prussian, as a rule—which are ap- 
pended to the various sections. Many rules are 
explained by examples. Each volume is provided 
with a carefully compiled alphabetical index, the 
same in either volume. A glossary, which has 
helped to render Trautwine’s book so popular from 
the beginning, is missing. That brings us back 
to our chief point. In our opinion a guide-book 
covering so wide a ground should not be too am- 
bitious. The inexperienced, and even, we fancy, 
to a certain extent the foreigner, little acquainted 
with the language, should be able to consult it with 
some profit. A sound, clear, elementary basis is 
the first requisite. If the numerous old friends of 
the book differ, as we presume they will do, then 
we should submit that certain chapters might be 
dispensed with. The text figures and the type are 
necessarily small, but clear. 


Steinbruchindustrie wnd Steinbruchgeolojie. By De. O. 
HERRMANN. Berlin, 1899: Gebr. Borntraeger. Pages 
428, octavo. [Price 10s.] 

This account of the industry and geology of 
quarrying has been compiled, as the full title 
of the volume states, with special reference 
to the kingdom of Saxony. The author is 
professor at the Technical Institute of Chemnitz, 
and was formerly engaged in the geological 
surveys of Saxony and of Norway. He divides 
his volume into two chief parts, technical 
geology in general, and the stone industries of 
Saxony. Even the preface, which dwells upon the 
progress that the stone industry has made during 
the last decades, distinguishes some remarks which 
bear upon Saxony particularly, by special type. 
In connection with the employment of decorative 
and expensive stones in domestic architecture, it 
is to remembered that in this country we 
studied internal comfort first, and then followed 
the Continental lead in seeing to the exterior of 
our houses. The Continent never liked our plain 
box-shaped houses, but was content with plain 
interiors. The present fashion is for architec- 
tural display, and for stone in preference to 
brick hr ne Not always for natural stone, 
however, as the author regrets to have to point 
out in the concluding remarks of his first part. He 
does not enter into the manufacture of artificial 
stones. But he admits that some of them present 
themselves with excellent testimonials from test- 
ing laboratories, and that fills him with some ap- 

rehension. In Saxony, the rock and stone in- 

ustry has become very important. Of the eighteen 
blast-furnaces of 1844, just one has survived, and 


few of the mines pay. The collieries give, indeed. 
employment to 24,000 men ; but the actual maxi- 
mum output will hardly continue for many years. 
The treasures of rock, on the other hand, are for the 
present inexhaustible. 

The volume opens with a bibliography from which 
we perceive at once that the subject has by no 





means been neglected, though scientific methods 
are not sufficiently applied in the search for and 
selection of stones. Next are mentioned testing 
laboratories for building materials, of which Saxony 
ssesses two, at Chemnitz and at Dresden, and the 
conditions under which stones are tested at Char- 
lottenburg. We then pass to minerals and rocks ; 
to their physical and chemical properties, stratifica- 
tion, metamorphosis, influences of pressure and 
weather, and various applications of stones in sculp- 
ture, in masonry, and paving, as millstones, slates, 
&c. A chapter on quarrying concludes the first 


rt. 

The second part deals with the utilisation of 
stones in Saxony. Beginning with a geological 
survey, it travels over the same ground as the 
first, maintaining the subdivisions of eruptive 
rocks, crystalline schists, and stratified rocks, and 
giving back references to the first part. This 
arrangement does not look altogether fortunate. 
But it does not lead to noticeable repetitions, and 
the author has an opportunity of adding particulars 
of particular types, and of explaining the develop- 
ment of the respective industries and works. The 
appendix contains statistics on Saxon and European 


‘|quarries and welcome ae nearly fifty 


pages of tabular matter are devoted to popular names 
of materials, in which the New York brownstone is 
not forgotten ; the literal translation of that name 
is, however, misleading, since the name of Braun- 
stein is, in German, confined to manganese dioxide. 
The alphabetical index is unusually complete. It 
does not comprise the author’s names, however, 
which is to be regretted, in so far as we have two 
lists of literature—one especially on Saxony—and 
further footnote quotations and additions in the 
appendix, and, in fact, no names of persons at all, 
whilst localities are carefully tabulated. 

The author is, of course, more practical than theo- 
retical. Thus we do not find many formulz, and the 
hardness scale of Mohs is alone mentioned. Dr. 
Herrmann, moreover, deprecates very properly the 
practice of stating the general hardness of a granite 
which has, at least, three different hardnesses. Of 
weatherproofing materials for stones, he recom- 
mends the testalin (aluminum oleate) of Hartmann 
and Hauers, and the fluates (double flucrides) of 
Kessler. References to standard works, such as 
Le Neve Foster, Lundbohm, G. P. Merrill, are 
frequent. The illustrations, six new photographic 
plates of octavo size and seventeen text figures, are 
not conspicuous. The statistics on the German 
stone trade leave it somewhat doubtful whether 
imports from or into the respective country are 
meant. On the whole, the values of imports and 
exports, different kinds of stones, fairly balance 
one another. Sweden and the Netherlands form 
notable exceptions ; the German stone trade with 
Norway is unimportant. Chiefly intended, of 
course, for the Saxon architect, builder, and engi- 
neer, the volume contains much useful information 
and gives many a practical hint. Paper and print 
are very good. 
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Paris: Gauthier-Villars. [Price 20 francs. ] 

The Steam Engine Indicator. By Creu H. Pgazopy. 
New York: John Wiley and Sons; London: Chapman 
and Hall, Limited. [Price 1.50 dols.] 

The Reclamation of Land from Tidal Waters. By ALEx- 
ANDER Bgazktey, M. Inst. C.E. London: Crosby 
ss - — Seog i 6d. a e 

Sewage and the terial Purification of Sewage. y 
SamuEL Riprat, D.Sc., (Lond.). London: Robert 
Ingram. 

A Guide to Chamonix and the Range of Mont Blanc. 
By Epwarp Wuaymrrr London: John Murray. 
[Price 3s ] 

A Guide to Zermatt and the Matterhorn. By Epwarp 
Wuymrer. London: John Murray. [Price 3:.] 

Ricettario Industriale, 1 lta dt pr enti utili nelle 
Arte, Industrie e Mestieri : 2886 ricette. Ing. I. GuErst. 
2@ edizione rifatta. Milan: Ulrico Hoepli. [Price 
6.50 lire.] 

Anuario de la Mineria, Metalurgia, y Electricidad de 
Espaiit. Bajo la direccién de Don Anpriano Con- 
TRERAS. Afto Séptimo, 1900. Madrid: Enrique 
Teodoro. 

The Elementary Principles of Electric Lighting. By 
Atan A. CAMPBELL Swinton. Fourth Edition, re- 
— ' London: Crosby Lockwood and Son. [Price 
1s. 6d. 

Electric Batteries, how to Make and Use Them. Edited 
by PercivAL MarsHa.t, Assoc. I. Mech. E. London: 
Dawbarn and Ward, Limited. [Price 6d. net. ] 

The Chemistry of Fire and Fire Prevention. By HeEr- 
BERT INGLE, Ph.D. (Munich), B.Sc. (Victoria). New 
York : Spon and Chamberlain ; London: E. and F. N. 
Spon, Limited. 

The Railway Rates Standard Timber Measurer. By 
E. A. P. Burt. -Third Edition. London: William 
Rider and Son, Limited. 

Silvertown and its Neighbourhood (including East and 
West Ham): A Retrospect. By ARCHER PHILIP CROUCH. 
London: Thomas Burleigh. [Price 1s.] 

Il Codice del Perito Misuratore. Ing. Mazzoccni & 
Marzorati. Milan: Ulrico Hoepli. [Price 5.50 lire.} 

Marine Engineers’ Board of Trade Examinations, Ele- 
mentary Questions with Answers, including Notes on 
Verbals.§ By Joun Top, M.I.M.E, and W. C. 
M ‘GIBBON, M.LS.L. Glasgow: James Brown and Son. 
[Price 23, 6d. net. | 

Electric Tramway Traction. By Aubert D. GREATOREX, 
Assoc. M. Inst. C.E. London: St. Bride’s Press, 
Limited. 

Graphische Ermittelung der Grunderwerbsiichen, Erd- 
massen und Béschungstichen von Eisenbahn und 
Strassen. Von Ropert WacneR. Stuttgart: Konrad 
Wittwer. [Price 4 marks. ] 

Prceceedings of the Cycle Engineers’ Institute. Vol. I., 
1899. Birmingham: Published by the Institute. 

The Risks and Dangers of Various Occupations and their 
Prevention. By Lronarp A. Parry, M.D. London: 
Scott, Greenwood, and Co. 

Gauges at a Glance. By Tuomas Tayror. _ Second 
Edition. Liverpool: C. Tinling and Co. ; London: 
E. and F, N. Spon, Limited; New York: Spon and 
Chamberlain. 

Year-Book of the Scientific and Learned Societies of Great 
Britain and Ireland. Seventeenth Annual Issue. 
ont Charles Griffin and Co., Limited. [Price 
7s. 6d. 

Schienenloser Betrieb statt Kleinbahnen. Von Lupwia 
Ronert. Leipzig: Wilhelm — ; London: 
Williams and Norgate. . [Price 3s. 9d.] 

Ancient and Modern Ships. Part I. Wooden Sailing 
Ships. By Grorcr C. V. Hotmrs. London: Chapman 
and Hall, Limited. [Price 4s.] 
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Papstow WATER SuepLy.—At a recent meeting of the 
Urban District Council, is was decided to push forward 
with the work in accordance with the scheme prepared 
by Mr. Gordon Harris, Assoc M. Inst. C.E., of Messrs. 

erryweather and Sons, Limited, London. 


PERSONAL.—Messrs. Isaac Storey and Sons, of the 
mpress Foundry, Manchester, announce that they are 


turning their business into a private limited liability |. 


company, the whole of the ordinary shares of which will 
remain in the hands of the present ers.—The Klein 
Engineering Company, Limited, ask us to state that they 
have found it necessary to move into la _— at 
94, Market-street, Manchester, to which all communi- 
cations should in future be addressed.—Mr. Walter 
ser > informs us that he has moved his office from 
West India House, Leadenhall-street, to 9, Gracechurch- 
street, E C.—Mr. A. F. Hall, at one time chief draughts- 
man to Mr. H. F. Parshall, has been appuinted engineer 
to the Jobnson-Lundell Electric Traction Company, 
Limited, of 117, Soho-square, London, W.—Mr. Albert 
Sulzer, son of Mr, A. Sulzer-Grossman, has become a 

artner in the well-known Winterthur firm.—Mr. A. 

oward, who has been for some time manager to W. T. 
Glover and Company, Limited, the well-known manu- 
factures of electric cables, has been elected to a seat on 
the board of directors, 


WORKMEN’S COMPENSATION CASES. 


The Main. Colliery Company v. Davis.—This case came 
before the House of Lords on June 22 by way of an 
appeal from the decision of Lords Justices A. L. Smith, 
Rigby, and Vaughan Williams, L.J.J. The point was a 
short one, relating to the meaning of the word “ defen- 
dant” as used in Section 1, sub-section A 2 (2) of the first 
schedule to the Act. An application for compensation 
had been made in the first instance by William and 
Catherine Davies, whose son was killed “in the course 
of hisemployment” within the meaning of the Act. The 
father was a collier earning wages. The deceased 
was also employed in the colliery but he lived at home, 
and handed over his entire wages to his parents who had 
five other children, two cf whom were also earning wages. 
Under these circumstances the County Court Judge 
found that the parents were ‘‘dependent ” upon the boy’s 
earnings, and awarded 23/. 8s. His decision was affirmed 
by the Court of Appeal, and the employer appealed to 
the House of Lords, 

Mr. Ruegg, QC., Mr. C. A. Russell, Q.C., and Mr. 
St. John Francis- Williams ig trea for the appellants ; 
Sir Robert Reid, Q.C., Mr. Brynmor Jones, Q.C., and 
Mr. S. T. Evans for the respondents. 

The House of Lords, without calling upon counsel for 
the OE rE dismissed the appeal. 

The Lord Chancellor; in moving the dismissal of the 
appeal, said: A short question of fact has been determined 
by the County Court Judge, who found there is a depen- 
dency in this case. The extent of that dependency is not 
a matter for us to consider. The learned County Court 
Judge may have been right or wrong as to the exact 
degree to which that state of things existed ; but if it 
existed at all the appeal must be dismissed. I do not 
think that the islature ever intended that any 
sharp defined line should be drawn. In each case the 
question must be judged upon the facts. The reaeon, as 
it seems to me, why the Legislature inserted the word 
‘partially dependent” is because of the very circum- 
stances which have arisen in this case. I have no doubt 
that there was a dependency here. The whole family 
relied on the wages earned, and such wages were com- 
posed in part of those earned by the deceased lad. It 
appears to have been forgotten that the obligation was 
upon the head of the family, who would have been 
punished if he did not maintain his wife and family ; and 
if it was true that the boy earned 83. a week, it was 
clear that the father was to some extent dependent upon 
the boy’s earnings in order to discharge his legal obliga- 
tions. I am unable to see that there is anything in this 
case beyond the mere question of fact. 1 do not think 
that the Legislature has created a standard in the matter. 

Lord Morris having expressed his concurrence, 
Shand, in agreeing with the motion, said: Although the 
members of a household might not be dependents within 
the meaning of Lord Campbell’s Act, nevertheless the 
fact of the father having a large family was a circum- 
stance which the County Court Judge might take into 
consideration. But with deference to the Lord Chan- 
cellor, I am unable to accept the view that cases may not 
arise in which it will be necessary to adopt some standard 
for the decision of the question whether the father is or 
is not dependent on his son’s wages. On this point I 
do not think that the mere circumstances of the father 
spending the money he receives is conclusive of depend- 
ency. A father who is very well off and yet spends the 
son’s wages can hardly be said to be dependent, I a;,ree 
with the pa cited in Minton-Senhouse, and Emery 
on ‘‘ Accidents to Workmen” at page 156: ‘‘ Dependent 

robably means dependent for the ordinary necessaries of 
Fife for a person of that class and position in life.” Lords 
Davey, Brampton, and Robertson concurred. 

The appeal was dismissed. ; 

Powell v. Main Colliery Company.—This case came 
before the House of Lords on June 21, by way of asteuee! 
from the judgment of the Court of Appeal dated 
March 16, 1900. The point was whether ‘‘the claim for 
compensation,” which by Section 2, subsection 1 must be 
made within six months from the accident, meant the 
filing of the request for arbitration in the county court, or 
was satisfied by a notice of claim for compensation being 
sent by the workman to his employers. [The facts and 
arguments in the Court below were reported in ENaI- 
NEERING for April 27, 1900.] The claim made by the 
workman was in the following form : 


** Notice or CLAIM. 
‘To the Main Colliery Company, Limited, Skewen.— 
Take notice that I claim the sum of 15s. per week from 
the 4th day of January, 1899, until such date-as I shall be 
able to resume work, as compensation for injuries received 
by me on the 21st day of December, 1898, at your colliery 
at Bryncoch. 
** (Signed) WitiiaM Powe Lt, 
‘* Address, Mount Pleasant, Clydach, R.S.O.” 


The colliery company contended that the word 
‘*claim ” must be interpreted to mean the commencement 
of proceedings before an arbitrator, and that in this case 
the only claim made within the meaning of the subsection 
was the request for arbitration filed by the appellant 
9 months and 11 days after the accident. The work- 
man contended that it meant any definite demand for 
com tion le by an injured workman upon his 
employer, and that it was satisfied by the notice set out 
above. In the Court of Appeal, Lord Justices A. L. 
Smith and Collins adopted the view put forward on 
behalf of the colliery company, Lord Justice Romer dis- 
senting. 

The workman appealed. 
Sir R. T. Reid, Q.C., Mr. 8. T. Evans, and Mr. Red- 


wood Davies were for the appellant; Mr. Ruegg, Q.C., 








Mr. C. A. Ruasell, Q.C., and Mr. Anton Bertram, for 

e ig page : 

The Lord Chancellor, in moving that the jedgens 
appealed from be reversed, said: This question is of great 
importance. The whole case may be stated by reading 
sub-section 1 of Section 2 of the Act, which is as follows : 

‘* Proceedings for the recovery under this Act of com- 
pensation for an injury shall not be maintainable unless 
notice of the accident iven as soon as prac- 
ticable after the happening thereof, and before the work- 
man_ has voluntactl left the employment in which he 
was injured, and unless the claim for compensation with 
respect to such accident made within six months 
from the occurrence of the accident causing the injury, 
or, in case of death, within six months from the time of 
death. Provided always that the want of or any defect 
or inaccuracy in such notice shall not be a bar to the 
maintenance of such proceedings, if it is found in the 
proceedings for settling the claim that the employer is not 
prejudiced in his defence by the want, defect, or inaccu- 
racy, or that such want, defect, or inaccuracy was occa- 
sioned by mistake or other reasonable cause.” 

Reading the claim actually made in this case, it is 
impossible to doubt that unless there is some circumstance 
extrinsic to the actual words, this was a claim for com- 

nsation. It was made by the person injured, served by 

im upon the employers, and a definite sum was claimed 
in it. The sole argument against it is that the Act con- 
templated a claim for compensation in some form of 
I procedure. The answer to that is, that the procedure 
prescribed by the Act is not the ordinary form of legal 
Pp ure, the contention of the respondents being 
that the words “‘in some form of legal ure 
should be read into the Act after the words ‘‘ claim 
for compensation.” In my view, the Court has no 
right to add words to a section in an Act of Parlia- 


ment unless the exigency of the case com For these 
reasons, I am of opinion that the judgment of the Court 
of Appeal is wrong, and ought to reversed. With 


regard to the Statute itself, I would remark that there is 
a careful avoidance of technicality. It contemplates 
what may excite horror in the minds of lawyers, that a 
man injured shall able to claim so much, and go to 
the County Court and get the matter at once decided. 
If anything like a technical commencement of litigation . 
had been intended, the 1 ature might have said so; 
but Iam unable to find throughout the whole Act any 
technical phraseology to indicate parties at issue, or the 
initiation of proceedings. With regard to the cases in 
Scotland and Ireland, which were mentioned and relied 
upon in the Court below, if examined they show that 
there was really no claim le at all. I am therefore 
of opitiion that the judgment of the County Court Judge 


rd | should be restored, and the appeal allowed. 


one Shand, Davey, Brampton, and Robertson con- 
curred. 

Lord Morris dissented. In the course of his judgment 
he said: While the Employers’ Liability Act, 1880, 
extended the liability of employers, that liability was 
confined to cases of actual or constructive negligence ; 
but the Compensation Act made the employer an insurer 
against accidents. The earliest Act prescribed six months 
as the limit of time for bringing an action. It would: be 
strange if the later and wider statute did not also impose 
a limit. Section 1 and subsection 4 of the act of 1897 
says: “If within the time hereinafter in this Act limi- 

for taking proceedings.” The only limitation to 
answer this was the expression, ‘the claim for compen- 
sation,’ in Section 2, subsection 1, with its limitation for 
six months .... In my opinion the claim for compen- 
sation takes the place of an action under the Employers’ 
Liability Act, and there must be some proceedings in- 
itiated before the expiration of the six months, the words 
‘claim for compensation’ being substituted for the 
‘action’ in the Employers’ Liability Act. If the words 
of the Act are satisfied by the mere sending of a notice to 
the employer without proceeding to give seisin to any 
tribunal of the claim, the claim may be kept hanging over 
the employer's head to the most remote period of time, 
not even limited by the Statute of Limitations.” 

The appeal was accordingly allowed. 

Pattinson and Sons v. Stevenson.—This case, which was 
heard on June 30, was an appeal from a judgment of his 
Honour Judge Stonor at the Marylebone County Court. 
The question arose under Section 13 of Schedule I, which 
reads asfollows: ‘‘ Where any weekly payment has been 
continued for not less than six months, the liability there- 
for may, on the omppenes by or on behalf of the em- 
ployer, be redeemed by the payment of a lump sum, to 

settled in default of agreement by arbitration under 
this Act, and such lumpsum may be ordered by the com- 
mittee or arbitrator to be invested or otherwice applied as 
above mentioned.” The respondent Stevenson, who was 
a builder’s man, received an injury to his ankle early in 
1899. In consequence, his employers commenced and 


continued to pay him 1/. a week. This payment con- 
tinued for nearly 13 months, when the employers, finding 
that the man’s health was improving and that he was able 


to do work on the ground, made application to the County 
Court Judge under the above Section. With a view to 
giving the County Court the necessary jurisdiction, an 
agreement was entered into whereby the master acknow- 
ledged liability to pay 1/.a week. It was found in the 
course of the proce that, according to insurance 
tables, it would require 750/. to — an annuity of 1/. 
a week for life. Relying on medical evidence to the effect 
that the man would never be able to do his usual work 
-_, but that he could do work on the ground, His 

onour awarded the sum of 600/. He made deductions in 
respect (1) of the contingency of his condition improving, 


would partially or wholly cease ; and also in respect of 





in which case if the weekly payments continued ro) 
e 


the contingency of his dying at an earlier age than t. 
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og of human life contemplated in the actuarial 
value. 

As this finding amounted to a declaration that employers 
must pay actuarial value, they appealed to the Court of 


Ane 

r. Ruegg, Q.C., and Mr. Duckworth for the appel- 
lants.—In this case it is submitted that as the workman 
was perfectly well, the amount is excessive. 

[Vaughan Williams, L.J.: The Act has provided for 
weekly compensation; it also provides that you may 
capitalise weekly payments. It seems to me that it would 
be per when capitalising these weekly payments, to 
deal with them as if they were unalterable. | 

It is startling to say that whereas 300/. is the limit of 
the sum to be paid in case of death, more than double 
that amount can be paid for capitalising the weekly award. 
The fact that he is able to work must now be taken into 
consideration. 

Moreover, when the case came before the learned 
County Court Judge, his Honour gave the followin 
reasons for ne ee cent. off the actuarial amount o 
750/., which was on 20 years’ purchase. He deducted 
10 per cent. on the ground that an insurance company is 
carried on for the purposes of profit; and 10 per cent. on 
the ground that the workman would hardly be able to do 
work of any kind when he reached the age of sixty-seven. 
He made no mention of the reasons which now appear on 
his notes. 

Counsel for the respondent (Mr. Lewis Thomas and 
Mr. Giveen) were not called upon. 

In the course of his judgment, Lord Justice A. L. 
Smith said : 

I think that the appeal ought not to be allowed. No 

int of law arises. An application was made under 

ection 13 of the first schedule to redeem certain weekly 
payments by payment of a lump sum. It was 
some time before that the master should pay 1/. a week, 
and his liability to do so was mannan eH in a written 
reement. The ——— to commute them went before 
the County Court Judge. On the Judge’s note it appears 
that the actuarial value was agreed ro 7507. ; but from 
this the Judge made certain deductions [see statement of 
facts, supra]. He ultimately brought out the result at 
., and gives reasons for having done so. We are 
bound by the reasons given in his note, in spite of what 
the appellant’s counsel has said to the contrary. 

Vaughan Williams, L.J.: I agree; but feel bound to 
 é that I think this is a most unfortunate case, well 
calculated to take away much of the beneficial effect of 
an excellent statute. The Act ee the master facilities 
for aos what is right, and there is every ground for 
saying that in this instance he was anxious to do what 
was right. After having made weekly payments for a 
considerable time, he made an application under Section 13 
to be allowed to commute, when it was urged that as 
there had been no award or agreement, the County Court 
Judge had no jurisdiction to deal with the matter. There- 
upon, the written agreement was entered into. The 

unty Court Judge arrived at the sum of 600/. by 
making certain deductions. He deals with two con- 
tingencies only ; and it seems plain that he did not take 
into consideration that the man was earning 1/. 12s. 6d. 
I think it is apparent that the acknowledgment of 
liability contained in the agreement between the master 
and his workman was made use of for a purpose for 
which it was not intended. We are hE however, 
by the Judge’s note in this matter. 

Lord Justice Romer concurred. 





Water Suprpty or Harirax.—The Town Council 
of Halifax is about to construct three new reservoirs at 
Walshaw Dean; a conduit from the reservoirs will join 
the Widdep pe at Holme End bridge. The three 
reservoirs will adjoin one another. heir combined 
capacity will be about the same as that of the Widdop re- 
servoir—a little over 640,000,000 gallons—bringing the 
capacity of the whole of the storage reservoirs to about 
2,000,000,000 gallons. A tender of Mr. Enoch Tempest, 
of Manchester, has been provisionally accepted for the 
execution of the work. The amount of Mr. Tempest’s 
tender is 170,766/. 

BaTH AND WeEsT AND SovutHEeRN Counties Socrery. 
—Ata meeting of the Society’s Show Dates Committee, 
held at Croydon on Friday, June 29, it was unanimousl 
resolved to recommend to the Council that the Society's 
1901 Exhibition at Croydon be held on Wednesday, 
Thursday, Friday, Saturday, and Monday, May 22, 23, 
24, 25, and 27, these dates being, for local and other 
reasons, the most suitable that could be selected. A 
meeting of stewards was afterwards held upon the site 
selected for the Croydon Show, and the position of the 
principal departments was settled. The erection of the 
Art Galleries will be proceeded with shortly. The site 
is exceptionally well situated, in close contiguity to the 
town. 





CaTaLocuEs.—We have received from the United 
Flexible Metallic Tubing Company, Limited, of 112, 
Queen Victoria-street, E.C., a catalogue of their manu- 
factures, From this we learn that the tube is made up 
to 8 in, in diameter, and for pressures up to 300 Ib. 
square inch. Connections are supplied for it, either with 
fianges or unions, and adapted for steam, water, air and 
gas. Electric conductors are now armoured on this 
system, which ensures a perfect protection to them. 

hen a flexible connection is needed for steam, this 
metallic tubing is indispensible.—Mesers. Crossley Bro- 
thers, Limited, of Openshaw, Manchester, have sent us a 
copy of their new catalogue of gas and oil engines. The 
engines illustrated range from one-third to effective 
horse: power. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports 0 London Metal and Scotch Pig-Iron Warrant Markets.) 


APRIL, May. JUNE. 











In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents Is. in the case of hematite, Scotch, and Cleveland iron, and 1I. in all other cases. The 
price of quicksilver is per bottle, the contents of which vary in weight from 70 Ib. to 80 lb. The 
metal prices are per ton. Heavy steel rails are to Middlesbrough quotations, 
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WHITEHEAD’S ISOCHRONOUS GOVERNOR. 
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WE illustrate on this page a new governor now being 
introduced by Messrs. Tt G. Cockrell and Co., of 17, 
Grosvenor Chambers, Deansgate, Manchester. The 
governor, in general appearance, is not unlike the 
Hartnell type; but, as shown in Figs. 1 to 3, differs 
considerably in internal construction. The governor 
illustrated in Figs. 1 and 2 is intended to run in the 
horizontal position ; but the larger vertical type, illus- 
trated in Fig. 3pand the woodcut, will best exhibit 
the special features of the device. As is well known, 
isochronous governors are very liable to “hunt,” 
unless special steps are taken to check the oscillations 
of the balls. On the other hand, with a non-isochronous 
governor the steady speed of the engine must be 
higher with light than with heavy loads, as the engine 
must run faster than its normal speed, in order to 
maintain the balls in a position to restrict the steam 
supply. In the governor illustrated, the ‘ hunting ” of 
the balls is prevented by the use of the two springs 
shown and a dashpot. 

Referring to the sectional view, Fig. 3, the balls 
and bellcranks A are mounted on and driven by a 

oke or crossbar B in a similar manner to the 
Hartnell type of governor. The top of the spindle C 
is formed into a cylinder D, and a piston works in 
this ; the piston-rod, which is hollow, passes through 
the cylinder cover, and is provided at the upper end 
with nuts, which adjust the position of the plate F. The 


cylinder is filled with oil, which is allowed to flow from 














Fig. 3. 
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one side to the other of the piston through passages 
provided for the purpose, the speed of flow being con- 
trolled by the spindle G acting as a valve; the degree 
of retardation of flow is regulated by the setscrew at 
the top of the piston-rod, there being a small spring 
at the lower oak of the spindle which tends to lift the 
valve off its seating when the setscrew is released. 
This combination acts as a dashpot. The essential 
feature of the governor is the employment of two 
springs, one, H, compressed between the sliding collar 
J and the plate F; the other, K, between the piston 
and the cover of the cylinder. It is obvious that the 
two springs must of necessity have the same degree of 
compression, or, in other words, be in equilibrium 
when at rest, getters the oil in the cylinder permits 
a movement of the piston to take place, which would, 
of course, occur so long as any passage exists for the 
flow of such oil from one side to the other of the 
piston, 

The spring resistance exactly balances the centri- 
fugal force of the balls in all positions of the sliding 
collar when the ee is running steadily at its de- 
signed speed ; should, however, the speed of the engine 
rise, the balls fly further out and compress the spring 
H. This spring abuts against the plate F, and throug 
it tends to also compress the spring K. This compres- 
sion of the inner spring is, however, checked by the 
necessity for the oil in the chamber D to pass to the 
opposite side of the piston E, and, as a uence, 
for some little time the plate F has its motion retarded ; 
and, as a consequence, the compression of the spring 
H is greater than it should be to correspond with the 
new position of the sleeve if the engine was running 
at its proper speed. In this way any extraordinary 
excursion of the balls is checked, and time given for the 
speed of the engine to be brought back to the normal, 
before the excessive compression of the spring H is 
reduced by the escape of oil from the dashpot. The 
inventor of the governor is Mr. H. F, C. Whitehead, 
for whom Messrs. Cockrell and Co. are acting as sole 
agents. 








AmeERIcAN Locomotives ror Ecypt.—The Baldwin 
Locomotive Works have received an order from the 
Egyptian Government for 10 ines and 10 
shunting ngines for the Egyptian 





passenger engines 
State Railways. 
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INDUSTRIAL NOTES. 


THE idea of State pensions for old age is more and 
more taking hold of the industrious c » both in 
the United Kingdom, on the Continent, and in our 
Colonies. At the Miners’ Congress held last week in 
Paris, the matter was regarded as so far settled that 
very little discussion took place on the resolution 
affirming the proposal that it was the duty of the 
State to look after the aged poor. Indeed, it requires 
no discussion, since the State. in all civilised countries, 
has undertaken that duty in some way, differing only as 
to the methods and the means. But the conditions are 
not the same in all countries. Inthe United Kingdom 
they differ from all other countries in a marked degree, 
In Germany, Belgium, France, as examples, the people 
have been taught to look to the State, and rightly so 
under the circumstances, for the State exacts military 
service from all her male citizens, and thus abstracts, 
as it were, an important portion of their industrial 
life. We have no such compulsory service in the 
United cm Compulsory military service gives 
a rightful claim to some pecuniary consideration, and 
its best form is old-age pensions, In this country our 
people have been taught to rely upon voluntary ser- 
vice, and alse upon voluntary provision for old age, 
sickness and injury, a whole century of legislation 
having been devoted to its promotion, extension, and 
encouragement. Yet other provision is made, has 
been made for centuries, for the thriftless, and for 
those who have fallen behind inthe race. The fault of 
all this has been that there is no distinction between 
the thriftless and the unfortunate, all alike bei 
smirched with the taint of pauperism, if in their lac 
of means they are at last compelled to seek poor 
relief: which, after all, they have paid for inone way or 
another. This is the _ lem—how to succour the 
needy without making them feel that they are treated 
as thriftless paupers, at the best. 

In order to encourage voluntary provision, careful 
actuarial tables have been prepared, to assist friendly 


and other societies as to rates of contribution to insure 
a stipulated sum at a certain age—65 years in most 
cases—in one table at 60 years of age. In four selected 
tables, one only provides for cost of management ; but 
in all cases this cost has to be met in some way. 
Those tables are all prepared on the basis of age, 
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starting at 18 years and ending at 45. One was pre- 
pared at the instance of Her Majesty’s Treasury, for 
the guidance of the Chief Registrar’s Office, one by the 
actuary of the Manchester Unity of Oddfellows, and 
the other two by the actuary of the Ancient Order of 
Foresters. The second only provides in the scale for 
cost of management. The three first-named are on the 
basis of contributions to cease, and pensions to com- 
mence, at 65, the fourth at the age of 60 years. The 
allowance is the same in all cases, namely 5s. per 
week, and the calculation is based on the supposition 
that the funds must always be invested at 3 per cent. 
compound interest—a rate of interest not parhaps 
always possible, considering the price of loans in recent 

ears. It is noticeable that the Government table is 

slow that of the Oddfellows—from 18 to 32 years of 
age—when they reach the same level, From that age 
they vary slightly, that of the Government being gene- 
rally higher, but not in all cases. But, then, one pro- 
vides for management expenses, the other does not. 
Table ILI., the Foresters, is less yearly from 18 to 
45 years of age, the difference being due to the cost 
of management ; included in the Oddfellows, but not 
in the Foresters. Probably those tables are the most 


reliable that can be obtained, and the closeness of the’ 


calculations show the care with which the several 
experts have worked out the figures available for the 
purpose, Those tablesare invaluable. They constitute 
a basis for friendly and other societies which have 
uodertaken, or may undertake, to make provision for 
old age from the date of joining the society, at 18 
years and upwards, to 45 years of age. Of course, in 
those calculations the presumption is that the contri- 
butions will be kept up yearly, if the member lives, 
from the date of entrance to the age at which contri- 
butions cease and payments begin. 

The general federation of the trades ‘‘ continues 
to make steady progress,” as reported in its last 
report. The total membership was 379,842, which 
was an increase of 6552 in the quarter. The total 
number of affiliated societies was 55, an increase of 
five in the same period. Of the total, 37 societies 
were affiliated on the higher and eight on the lower 
scale. The former represented 270,894, and the 
latter 108,948 members. The total value of the assets 
was 14,622/. 1s. 5d. The general work of the federa- 
tion up to the present has been organisation and ex- 
tension. For this purpose meetings have been held 
in several large centres, such as ndon, Glasgow, 
Belfast, Leeds, Manchester, Birmingham, Newcastle, 
&c., so as to advance the interests of the federation. 
The managing committee have been organising inter- 
views with the executives of the unions which have 
not as yet affiliated, with, as reported, good results. 
The institution of district committees has been one 
of the chief duties of the managing committee for some 
time past, this being the mode of organisation resolved 
upon. Those committees will represent vast areas, 
large populations, and most important groups of in- 
dustries, and with these will, toa great extent, rest 
the administration of the federation. They will have 
something of the character of trades councils, only in 
a wider sense. They will be as county councils, com- 
pared with district councils in local afiairs, but trades 
councils will be represented thereon as distinctive 
bodies, unless the bond fide trade unions should object 
to such double representation. So far, fortunately, 
the federation has not been called upon to take part 
in any serious trade or labour dispute. There is no 
item in the expenditure beyond the needful outlay 
for officers’ salaries, offices, printing, stationery, 
postages, &c., meetings, &c., in the various centres. 
The contributions appear to come in well and regu- 
larly; the expenditure is moderately low, and the 
increasing balance is fairly large. The federation has 
not been tempted into any path of a devious nature up 
to the present. 


The Jronworkers’ Journal for July contains the 
rules and regulations made and agreed to by the Welsh 
Committee, and sanctioned by the Midland Iron and 
Steel Wages Board, for the regulation of the Welsh 
sheet trade. The functions of the Welsh Committee 
are strictly confined to cases arising out of and in 
connection with the Welsh sheet trade, and do not 
extend to general wages quest’ons or alterations in 
schedule rates, the latter being dealt with by the full 
board. It is another and an important step in the 
poler of conciliation, by a sliding-scale arrangement, 
-rovision is made in the rules and regulations above 
referred to in case differences should arise which the 
Welsh Committee cannot agree upon ; these are to be 
submitted in writing to the chairman and vice-chair- 
man of the Midland Wages Board, who are empowered 
to call a standing committee of that board, at which 
the chairman and vice-chairman of the Welsh Com- 
mittee, together with witnesses on either side, are to 
attend to give the necessary evidence. ‘‘ Complaints 


of neglect of work through drink were made by em- 
loyers in South Staffordshire,” and similar complaints 
rom elsewhere were made at the last reported meet- 


secretary stated, in reply, that the loss of time was 
mainly, though not wholly, by the non-members of the 
Iron and Steel Workers’ Association. For these he 
could not be held responsible; but if the employers 
would like to strengthen the hands of the lodge officers, 
they would do their best to devise means for checking 
the evil of drinking and neglect of work. A curious 
story is told of an attempt to check loss of time by 
law. The men were summoned, and fined 2s. 6d. each 
and costs, or seven days. The men elected to do the 
seven days. ‘Oh!’ the manager exclaimed; ‘‘ that 
won’t do. I want the men to work;” so he paid 
the fines. 





The International Miners’ Congress met in Paris 
during the past week, under the presidency of Mr. 
Thomas Burt, M.P. The miners of England, France, 
Germany, Belgium, and Austria were represented. 
Mr. Burt, in his opening address, deprecated the notion 
that the peoples of France and England were at en- 
mity ; his erage: was that ill-feeling did not exist. 
The first subject discussed was the eight - hours 
day, the motion being for eight hours from bank to 
bank, which was carried unanimously. In some in- 
stances this would mean a very short working day at 
the face, especially if the coal had to be drawn from 
the face within the prescribed eight hours. The next 
resolution was for a fixed minimum wage for each 
country in proportion tothe price of coal. This surely 
means a sliding scale, which the Miners’ Federation 
has webs 5 It was also resolved ‘‘that em- 
ployers should be held responsible for all accidents 
occurring to workmen employed by them in or around 
mines.” On the question of pension funds there was 
a heated discussion, one of the delegates censuring Mr. 
Benj. Pickard, M.P., one of the secretaries of the Con- 
gress, for his action in the matter. Mr. Pickard there- 
upon announced that he should resign his position as 
secretary. This resignation, on the following day, was 
withdrawn. The Congress resolved that the pension 
age should be sixty years. The question of the regula- 
tion of the output of coal was discussed, but on the 
motion of Mr. Cowey, a Yorkshire delegate, it was 
adjourned to the next Congress. Resolutions in favour 
of State pensions, the formation of boards of concilia- 
tion, and on the regulation of wages, were also passed. 
The next Congress is to be held in London in 1901, 
an International Committee being formed tomeet in six 
months, with Mr. Pickard, M.P., as secretary, and 
Mr. W. Abraham, M.P., as treasurer. With the ex- 
ception of the little breeze over the question of pen- 
sion-age, the Congress was a very quiet one. On the 
whole, the decisions go for peace rather than for a 
militant policy. 





In the seventy-fifth annual report of the Steam 
Engine Makers’ Society attention is called to the fact 
that very few trade unions can claim an unbroken 
record of three-quarters of a century. This union was 
started in Liverpool as soon as the Combination Laws 
were repealed in 1824. At first it seemed doubtful 
whether the repealing Act would be permitted to 
stand ; but the inquiry which followed only led to 
some slight modification in 1825, when the Act of the 
previous _— was repealed, and that of 1825 substi- 
tuted. hen the various branches of the engineering 
industries determined to form one consolidated union, 
in 1850, the Steam Engine Makers’ Society held aloof, 
and it has never thrown in its lot with the Amalga- 
mated Society of Engineers. The report notes that 
the prophecies of the employers, of 1824-5, as to trade 
unions becoming the centre of revolutionary plots, 
have not been fulfilled ; on the contrary, they have 
become social and industrial agencies, concerned for 
the most part in striving to better the social and 
industrial condition of their members, providing for 
the unemployed, the sick, the injured, and for the 
aged mem ef superannuation. The record of this 
union is a good one all through; it has been less 
oy erie than most, and hence is not so often heard 
of in the public press. 

The total number of branches is 107, and of members 
8202, the latter showing an increase of 89 in the year, 
after allowing for deaths, exclusions, and desertions. 
The total income for the year 1899 was 24,195/. 18s. 2d.; 
the total expenditure amounted to 15,776l. 17s. 3d.; 
the net gain being 8418/. 93. 5d. The society had a 
balance of 34,951/. 18s. 2d. on January 1, 1899, which 
had increased to 43,370/. 7s. 6d. on December 31 of 
that year. The balance in hand is now equal to 
5i. 5s. 9d. per member. The financial position is a 
good one from a trade union point of view, but it is 
not a union that largely progresses in numbers ; in 
this respect it yields to the Amalgamated Society of 
Engineers. 

he chief items of expenditure were: Travelling 
relief, 1037. 3s. 4d., being the lowest recorded for six 
i The report points out that 75 years ago travel- 
ing relief was the only form in which the unemployed 
was relieved, but the tramping system is now almost 
wholly a thing of the past. Fares are paid to situa- 
tions, and a portion of the money so spent is repaid 





ing of the Midland Wages Board. The Operatives’ 


by the members. Only three travelling (that is tramp- 





ing) cards were issued last year. Cheap travelling, the 
telegraph, and a better understanding with employers 
renders the tramping system obnoxious. 

As regards donation benefit, that is out-of-work 
benefit, it cost the union 2547/. 8s. 10d., while only 
11/. 6s. 8d. was paid as contingent benefit, or strike pay, 
and this amount was wholly spent by the New York 
branch in favour of the nine hours’ movement. Nota 
penny was expended on disputes in the United King- 
dom in 1899. The report gives for comparison the 
expenditure on those benefits during the two preced- 
ing years, 1897-8, the totals so expended being 
26,628/. 14s. 5d. on donation benefit, and 13,069/. 
14s. 7d. on contingent benefit, and 3786/. 4s. 6d. was 
given as grants to married members when locked out 
during the engineering dispute—total 43,484/. 13s. 6d., 
or an average per year of 21,742/. 6s. 9d. in 1897-8. 
A close investigation of the returns led to the conclu- 
sion that the payments for donation benefit are in 
excess of what they ought to be, and it is more than 
hiated that there was laxity in making such payments, 
for the union could not supply all the requirements of 
employers during the year. The society ‘“‘had to 
decline a large number of applications for men” in 
the year. Care had to be taken toavoid this malinger- 
ing, the rules being enforced. More care is also to be 
taken as ee suspensions at holiday times, so as 
to reduce this item to its natural, rightful limits. 
Out-of-work benefit is one of the most important in 
the organisation of labour, but if that benefit be used 
to sustain idleness it will seriously damage trade unions, 
both financially and in the eyes of the public. But 
now that attention is called to it, the unions will deal 
severely with malingering. 

The payments for sick benefit amounted to 
4582/. 15s. Od., the largest yet paid in any one year, 
equal to a contribution of lls, 2d. per member. It 
appears that in some instances sick pay almost amounts 
to superannuation, for 44 members were on the sick 
fund for the whole year. In a table given, one has 
been on the fund for 30 years, one for 19 years, one for 
14 years, one for 13 years, one for 12 years, and one 
for 10 years. Many others have been on the fund from 
nine years to four years. Altogether 43 members have 
been so provided for, at a cost of nearly 3000/. 

Superannuation benefit cost 3751/. 2s. 10d. in the 
year, the cost being equal to a contribution of 93, 1}d. 

r member. The large and increasing cost of this 

nefit causes some anxiety; but the union has an 
investment fund for this pu of 18,100/., and a 
further sum is to be devoted to that object. It is a 

ratifying sign of progress to find that provision is 

ing made for aged members in this way, in case of 
any great labour dispute arising, with extra large 
demands on the funds. 

Funeral benefit cost 1528/., being an increase of 170/. 
over the previous year; the number of deaths was 
larger, both of members and members’ wives, than in 
the year previous. The sum of 500/. was paid as 
disabled compensation—accident benefit.. None of 
the cases came under the Compensation Act. It is 
pointed out that five of the cases would have come 
under it if the Act applied to vessels at sea, that 
number being drowned. 

The working expenses of the union amounted to 
6s. 0jd. per member as contributions, which is above 
the normal average. The total contributions per 
member in the year were 3/. ls. 10d. The total cost of 
management includes all payments for officers at the 
general office and 107 branches, all costs of printing, 
postages, parcels, telegrams, money orders, rents of 
rooms, fuel, light, deputations, committees, law ex- 
penses, grants to various bodies, &c. 

Attention is called to the advances in wages, and in 
one case reductions in the working hours, without a 
strike. But the advantages were not gained without 
labour, conferences, and at last arbitration. Happily, 
however, no cessation of work took place, a compromise 
being ultimately agreed to. . 

A Table is given showing the progress of the society 
and its payments from 1853 to 1899 inclusive.’ The 
following are the aggregate payments and cost per 
member for the whole period : . 





Total Per 
Benefits, &c. Amount. Member. 
£ s. d.- 8. d. 
Travelling benefit ... asin se al 0 3 
Unemployed ... ies wo 548478. 4 4. 6D 
Superannuation... 52,095 13 9 9 1 
Contingent (strike) ... 18,881 110 0 0 
eA AAS a 985651910 11 2 
Funeral 29,677 0 5 3 8 
Accident ee ah .. 10,635 16 0 
Benevolent grants ... .. 2,465 10 0 
Miscellaneous — manage- 
ment, &c. ... ies .. 65,268 12 8 6 0% 
Aggregate amount... 428,211 0 7 
The above is a good record of work done. It will 
be seen that contingent benefit, that is, strike pay, has 


only cost 3d. per member over the period, while super- 
annuation cost 9s. 1}d., sick benefit lls. 2d. per 
member, and unemployed 6s. 24d. 





The report is full of interesting tables relating to the 
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work of the union, and to various matters connected 
with commerce and trade. Many members enjoyed 
superannuation from 12 to nearly 22 years. The 
amounts varied from 5s. to 10s. el week. The per- 
centages of superannuated members are given of six 
of the largest unions from 1860 to date, and of 
unemployed members from 1865 to date. Also of 
amounts paid by the unions for various benefits from 
1880 to 1899. ‘Lables are also given of the production 
of coal, pig iron, and steel rails in the United King- 
dom, 1877 to 1899, and of pig iron in the principal 
iron-producing countries of the world, 1854 to 1899, 
and of the value of exports of steam engines and 
machinery from 1854 to 1899. 

Altogether, the report is an interesting record of 
work and progress. It is well and clearly compiled, 
and of value beyond the limits of the union whose 
history it records. In its quiet unpretentious way the 
union has sustained the sick and aged, given relief to 
the unemployed, provided for the injured, and buried 
deceased members and their wives, and still has a 
handsome balance in hand. 





Activity is well maintained in the engineering trades 
generally throughout the Lancashire Fistricte except 
in some sections of the textile machine-making 
industry, some establishments engaged in which have 
not, it 1s stated, sufficient work in hand to keep them 
fully going. In the structural branches of engineering 
there is a good deal of work in progress and giving 
out, and there is rary Sn activity in all sections of 
electrical work, and there appears to be a prospect of 
its continuance for some time to come. The principal 
machine-tool makers have a sufficiency of orders on 
their books to keep them fully going for the pre- 
sent. Boilermakers continue exceptionally busy. 
Locomotive builders, and those engaged in railwa: 
plant generally, are well employed, with a suffi- 
ciency of work to carry them well into next year. 
Doubtless the lack of pressure in some branches can 
be explained by the high price of material, and by the 
fact that in some cases an early delivery cannot be 
guaranteed. The iron market has been showing signs 
of weakness; but probably a change may take place 
after the quarterly meetings have decided as to rates, 
which at the end of June were weak in comparison 
with the rates earlier in the month. 





The position of affairs in the cotton trades of 
Lancashire is by no means so g as it was some 
time ago. The famine in India and the troubles in 
China are seriously affecting the cotton industry, 
especially in the Blackburn district ; and the dispute 
in another district tends to unsettle the condition of 
things. Disputes are more easily got over than a 
failure in the supply of material, or the closing, or 
partial closing, of markets to which Lancashire goods 
are sent. It is to be hoped that the troubles and 
difficulties will be of short duration; but there is an 
uneasy feeling at the present time. 





In the Wolverhampton district the pressure of de- 
mand lessened considerably as the time approached for 
the quarterly meetings. This was especially the case 
as regi pig iron, owing perhaps to two causes, 
first, that buyers only desired to cover immediate 
wants ; and, secondly, the lowering of prices in the 
Northern and Scotch markets led to the belief that 
further reductions would take place in the Midlands. 
Manufacturers in the rolled iron departments have 
been fully employed, clearing out unexpired contracts. 
The demand from Government pact cames for best bars, 
plates, chain and cable iron, &c., has been well main- 
tained, but there has been a lessening of orders for un- 
marked iron ; however, makers are still well employed. 
Makers of black sheets are, however, not so well off, 
and reductions have to be made to secure new orders. 
The various iron and steel-using industries continue 
to be well employed generally, but in some branches 
there is less pressure than in others. As a rule, the 
engineering and allied trades are well employed, very 
few men are out of work in comparison with the total 
available in the skilled trades. In the hardware in- 
dustries also there is a continuance of activity, some 
branches only being busier than others. But any 
serious slackening off is rare. The high prices of 
material have affected some of the smaller employers, 
to whom any lessening of the rates would be most 
welcome. ere is a general absence of serious labour 
troubles throughout the district, in all branches of 
industry. 





In the Birmingham district there was a general 
belief in the probability of reduced rates at the 
quarterly meetings. There was an all-round tendency 
in this direction, new orders being withheld in expec- 
tation of such reduction. Meanwhile the mills, fur- 
naces, and other works have been in full operation 
upon the contracts and orders in hand. The iron, 
steel, and other metal-using industries generally are 
fairly well employed, but a little slackness is reported 
in a few industries, fortunately not, asa rule, in the 
larger trades, 





The dockers’ strike in London had not terminated 
as was expected at the close of last week, a further 
appeal being made to the trade unions for financial 


support, 


The workmen in the tube trade in Staffordshire 
and Worcestershire have resolved to strike unless a 
10 per cent. advance in wages is conceded to them. 


The Durham Miners’ Federation Board have given 
notice for a further advance in wages, the coal trade 
being in a flourishing condition, better than for many 
years past. 








The members of the Amalgamated Society of Engi- 
neers have, it is reported, ceased to work overtime, 
as the result of a wages dispute in which they were 


engaged. 





The threatened dispute in the Welsh tinplate trade 
has been averted, through the efforts of Mr. D. Randall, 
M.P, Terms have been agreed upon by a committee 
of employers and workmen, subject to the withdrawal 
of all the present hands. 





THE GRAND TRUNK RAILWAY. 

TuHE ratio of the working expenses to the traffic re- 
ceipts of the Grand Trunk Railway of Canada in the 
second half of last year was 65.80 per cent., as com- 
pared with 66.71 per cent. in the corresponding period 
of 1898. For the whole of last year the ratio was 65.65 
per cent., as compared with 66.59 in 1898, 65.72 per 
cent. in 1897, 71.06 per cent. in 1896, 71.78 per cent. 
in 1895, 71.93 per cent. in 1894, 72.43 per cent. in 
1893, and 72.35 per cent. in 1892. It will be seen that 
the ratio has been steadily declining since 1893. The 
gross revenue acquired by the company last year from 
all sources was 4,407,015/., as compared with 4,012,313/. 
in 1898, 4,003,717/. in 1897, 3,819,0747. in 1896, 
3,637,055/. in 1895, 3,649,957/. in 1894, 4,062,217/. 
in 1893, and 4,028,865/. in 1882. The average 
fare per passenger carried in the second half of 
last year was 3s. 7?d.,as compared with 3s. O4d. in 
the corresponding period of 1898. The average freight 
per ton of goods carried in the second half of last year 
was 5s, 9d. per ton, as compared with 5s. 10d. per ton. 
In the second half of last year the maintenance of 
way and works cost 24,351/. more than in the corre- 
sponding period of 1898; the maintenance of equip- 
ment 70,250/. more ; and locomotive power 71,254/. 
more. General charges were also 842/. more. In the 
course of the past half-year, ten passenger engines were 
built, and nine freight engines were purchased at the 
cost of revenue. The number of locomotives owned 
by the company at the close of 1899 was 805; the 
number of passenger cars and vans was 820; and the 
number of freight cars of various kinds was 23,384, 
The company also owned at the same date 104 auxiliary 
and ice-scraper cars; 37 boarding cars; 141 dump 
cars; 100 cinder cars; and 69 snow-ploughs. The 
company built, in its own shops, by way of re- 
newal, during the past six months, five passengei care, 
two baggage cars, and 215 box cars. At the close of 
last year there was 151,325/. at the credit of the 
coaching renewal fund, and 21,291/. at the credit of 
the engine renewal fund. In the second half of last 
year, 20,714/. were expended on additional double 
track at various points on the line, and 27,163/. for 
the further equipment of engines and freight cars, 
with air brakes and automatic couplers. In addition 
to 30,805/., being the proportion chargeable to the 
revenue of the past half-year for the cost of recon- 
structing the Victoria Jubilee Bridge, and renewing 
bridges , renal Montreal and Portland, and on the 
southern division, 20,0007. was especially included 
for use in maintenance of way charges, and p 


to the credit of the renewal of bridges suspense |i 


account. This fund stood at the close of 1899 at 
46,7551. The length of track on the Grand Trunk 
system at the close of last year was 3506 miles, be- 
sides 4262 miles of sidings; making an aggregate of 
4752 miles. The length of track laid with steel rails 
was 4739} miles, the: balance of 12? miles being laid 
with iron rails. The Victoria Jubilee Bridge has been 
fully completed, and was opened for traffic on Decem- 
ber 1. Excepting across bridges which were unfinished 
for want of steel, a second main track has been laid 
between St. Anne’s and Vaudreuil, a distance of 
33 miles, and also from Sidney to Murray Hill, 
72 miles. Certain gradients have been improved, and 
a level crossing of the Central Ontario line at Trenton 
has been replaced by a bridge. The only single-track 
portion of the line now remaining between Montreal 
and Toronto is the section between Port Hope and 
Port Union, 46} miles in length. The material used 
in the second half of last year in the repair of main 
track and sidings were: 80 lb. new steel rails in main 
track, 25,837 tons; partially-worn rails in branch 
lines and sidings, 5339 tons. The number of new ties 
or sleepers laid down during the half-year was 
1,550,776. 


FRENCH STEAM NAVIGATION. 


Tue important French steam-shipping undertaking 
known as the Messageries Maritimes only a 
moderately good year of it in 1899, the dividend for 
the 12 months declining to 44 per cent. per annum. 
The company’s fleet was increased last year by the 
addition of the steamers Annan and Pacifique. The 
first of these ships, which is of considerable size, is 
being employed on the — main Indo-China 
line. The second has been built with a view to its 
use upon certain annexe lines, The Godavery has 
been sold out of the company’s fleet, after a career of 
35 years. Since the close of 1899, the council of ad- 
ministration has also disposed of the Ava, which has 
been in use since 1870. At the close of 1899, the 
company’s fleet comprised 62 ships of the collec- 
tive burthen of 242,680 tons, fitted with engines 
working up to 202,750 horse-power. The increase 
in the book value of the company’s fleet last year, 
after allowing for the sale of the Godavery, was 
261,956/., the aggregate value of the fleet being carried 
in consequence to 6,514,486/. Since the close of last 

ear, another steamer, the Atlantique, has been 
ht into use, and is now running upon the Brazil 
and La Plata line; this vessel will be useful in assisting 
the special movement of passengers occasioned by the 
Paris Exhibition of 1900. The cost of the Atlantique 
stood in the books at the close of last year at 163,040/.; 
but this amount does not include, of course, any 
further expenditure made upon the vessel in 1900. 
The company has just laid down at La Ciotat a vessel 
of considerable burthen, intended to be used princi- 
— for the conveyance of goods, and proposed to be 
employed upon the Indo-China line. The share 
capital of the company stood at the close of 1899 at 
2,400,000. The company had, at the same time, an 
obligation debt of 2,352,340. While the original 
cost of the fleet stood at the close of 1899 at 
6,514,486/., the effective cost had been brought down 
at the same time to 3,462,198/. by steady writings 
down for- depreciation, made from year to year at the 
- of revenue. pat cone ae 
he regate length of the voyages made by the 
com ay be year was 957,768 santas leagues. "This 
total may be divided under two heads, viz., 549,007 
marine leagues, representing services carried on by 
the company for which it received subventions from 
the State or French colonies, and the balance repre- 
senting lines carried on without any other assistance 
from the State than that resulting from the general 
law regulating the French mercantile marine. The 
number of voyages made by the company’s ships 
last year was altogether 456, or seven less than 
in 1898. The routes accommodated by the com- 
pany’s ships experienced scarcely any change last 
year, but two less voyages were made in the 
Atlantic in 1899 by the ships devoted to the Brazilian 
and La Plata commercial line. Upon the Indo-China 
line voyages have been made recently at intervals of ' 
one month, and 10 voyages were made in 1899, as 
compared with seven in 1898. In 1900 the line has 
been completely es and 13 voyages will be 
made from Marseilles to the French Indo-Chinese 
settlements. The arrangements made for a line of 
steamers to Madagascar have been continued by a 
virtual renewal of a convention concluded in 1888 ; 
the line has increased in importance of late, and the 
Persepolis and the Mpanjaka have been placed upon 
it. The speeds attained upon all the company’s line 
last year were, upon the whole, in excess of those 
rescribed by conventions concluded with the State. 
tween 1895 and April, 1900, the fleet of the com- 
pany has been altogether increased by 14 vessels, repre- 
senting between them an aggregate burthen of 63,603 
tons, and an gate force of 60,700 horse-power. To 
make this addition to the fleet, and to out various 


d | improvements and changes in the company’s older ships, 
it has tal 0000. 


had to employ altogether a capital of 2,200,000/., 
of which 840,000/. was obtained from obligations, the 
balance being largely derived from the reserve and 
renewal funds formed from year to year. As regards 
the coal question, the company had to face an increase 
of 72,000/. last year in its expenditure under this head. 
There was also an increase in 1898 of 88,000/., as com- 

red with 1897, so that during the last two years the 
uel expenditure of the company has expanded to the 
extent of 160,000/. per annum, although the voyages 
made by the —— show an increase in the same 

riod of only marine leagues. Including a 

ance of 1002/ brought forward from 1898, the 
receipts of the company from all sources last year 
were 2,638,328/. The working expenses of the twelve 
months, including depreciation allowances, were 
2,453,327/., leaving a balance of 185,001/. Of this 
sum 75,6702. was absorbed by the obligation service, 
leaving a balance of 109,331/. available for dividend. 
Out of this balance the council of administration 
recommended and carried a dividend at the rate of 
44 per cent. per annum, leaving a reliquat of 13311. to 
be carried to the credit of 1900. It will be seen that 
the decrease in the dividend was entirely the result of 





the growing dearness of coal, 
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ton t: which only do second work, there are no | Fig. 26, with the Bonnefond valve-gear. Each cylinder 
RECENT LOCOMOTIVE PRACTICE IN coh France oe ener evh independent axles. | carries four valves, two for exhaust and two for ae 
FRANCE.* All express engines have two axles coupled; and, as per ggg are disposed for rapid closing by the 
action of a click. 


By M. Epovarp Savuvacr, Member, Assistant Engineer- | 8tated above, locomotives with three-coupled axles and no i : ers : 
It is interesting to note this application of the Corliss 


in-Chief, Rolling Stock and Running Department, | wheels of 1 metre 750 (5 ft. 83 in.) are now being employed c e 
Western Railway of France. in certain cases for express trains. * : _. , ,. | System to locomotives; the results appear satisfactory 
The Nord employs bogie locomotives with inside —f ayoery but up to the present it does not seem 

ike 





(Translated from the French.) P | cylinders and outside frames, Fig. 25, a type that has ly that the system will receive any considerable ex- 
(Concluded from page 851 of vol. lxix.) | been in use for twenty years. The Ouest possesses 60 | tension. 
Il.—Orner Locomotives, bogie locomotives of the type which was shown at| The Etat possesses also some twg-axles-coupled loco- 


It may be interesting to mention in this section of the | the International Exhibition of 1889, the bogie having | motives, with the bogie having lateral displacement, and 


Fig 25. Nos, 2861—2911, Nord. 1877 Type. 


Fg.28. Nos. 112—400, Paris-Lyons-Méditerranée. 
= | ee 928 
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Fig 30 Paris-Lyons-Méditerranée. Rebuilt with bogie 
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Fig42. Ouest. Valve-Gear showing Valve. 








Fig41. Longitudinal Boiler Foint for Unequal Lap. 
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paper the more important series of locomotives which lateral play. Some Etat locomotives have two driving | outside cylinders, constructed in 1896; these engines are 
ave been in use for some time, but which are still doing | axles between two carrying axles, Nos. 2602 to 2620, | furnished with cylindrical valves. 
good service, and the more recent non-compound types, The Paris-Orleans has for a long time remained faith- 








as well as some special t * Fifteen years ago the Nord employed, for express | ful to its old type with two coupled axles between two 
1. Simple Locomotives jor High Speed.—With the ex- | trains between Calais and Boulogne, locomotives with | carrying axles, Fig. 27. Although in theory this type of 
ception of very old locomotives, principally of the Cramp- | three-coupled axles and wheels, 1.650 metres (5 ft. 4}4 in.) | locomotive presents certain inconveniences, it must be 
— in diameter. The inclines are 8 per 1000, or 1 in 125. On | recognised that it has done long service with s often 

._* Paper read before the Institution of Mechanical En- | down grade the speed often reached 96 kilometres (598 very high upon the Paris-Orléans system. ese loco- 
gineers | miles) per hour, net Binoy ibe, outside cylinders, except three constructed 
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in 1888, Nos. 101 to 103. The ~— locomotives, Nos. 
576 to 583, constructed in 1898, have the Durant and 
Lencauchez valve-gear with four independent valves for 
the cylinders. These valves oscillate round axes perpen- 
dicular to the cylinder axis, like those in Corliss engines, 
but there is no rapid clesing of the admission valves. 
The distribution of the exhaust is regulated, in forward 
, by a point in the link more distant from the centre 
than the point which controls the admission distributors, 
in such a manner that the steam admission may be con- 
siderably reduced without unduly increasing the com- 
pression. : : 7 
The principal dimensions of these locomotives, Nos. 
576 to 583, are as follow: 


2.11 sq. metres (228 sq. fb.) 
TIO. 5s ” 
15 kg. (213 lb. per sq. in.) 


Grate area > 
Heating surface . 
Boiler pressure ... 





Nos. 4046—4075, 4001—4005, 4636—4990, 


Fig.33. Nord. 
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trains. To-day bogie engines are preferred for very high 
speeds. A certain number of these old engi es have, 
however, been transformed to ie engines, Fig. 30, and 
the employment of the Serve ribbed tubes has permitted 
a considerable shortening of the boiler barrel. 

The old express locomotives of the Est have two 
coupled axles with one leading ing axle. The 
driving crankpins are upon the hind axle. To this type 
has su led a type, remarkable for its high power, con- 
structed in 1890, Fig. 32; the arrangement of rye 
directly upon the trailing axle has been kept, but a lead- 
ing bogie has been added. The boiler is of the double- 
bodied or by M. Flaman. The Est possesses 40 loco- 
motives of this kind (constructed between 1890 and 1895), 
of which the following are the principal dimensions : 


2.418 sq. metres (234 sq. ft. 
168.29 _,, Getty a 


Grate area 
Heating surface . 


Fig.37. Nos. 37 





valve gear being outside. These machines do good ser- 

baw pease corresponding four-cylinder compounds are 
referred. 

ss Amongst the four-axles-coupled locomotives may be 

named those, Fig. 33, of which the Nord possesses & 

number. The Woolf locomotive described above differs 

from these engines only in the <a its cylinders. 

3. Tank Locomotives.—Almost all tank locomotives of 
recent construction have three-coupled axles, but the 
Nord ordered, in 1891, 1893, and 1894, 60 
coupled bogie locomotives with outside cylinders, Fig. 34. 
These engines, of moderate power, are intended to draw 
light trains. 

The Etat has also very small locomotives with two- 
coupled axles, and one rages tre my a 35, for secon- 
dary trains. In order to suitably distribute the weight 
upon ™ axles, a van (fourgon) has been added on the 
same frame. 





O1—3725, Ouest. Bogie. Tank. 
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Fig.34. Nord. 














2-axles-coupled. Bogie. 
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Fig.35.. Nos, 221—230, Etat. 

















Fig.39. Est. 
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Rebuilt with leading-bogie, 
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Boiler pressure... 12 kg. (171 Ib. per sq. in.) The Ouest s a large number of tank engines 


Diameter of cy- 


linders... 420 mm. {164 in.) 


Stroke of pistons 650 ,, (25,%5 in.) 
Diameter of driv- : 
ing wheels ... 1,800 ,, (5 ft. 10}% in.) 
Weight in work- 
ing order 47,900 kg. (47.14 tons) 


Adhesive weight 32,000 ,, 


The high steam pressure, which is rarely used for simple 
expansion locomotives, is here noticeable. Similar loco- 
motives in other groups have larger driving wheels. 

The Est has applied the Durant and Lencauchez valve 
gear upon two experimental locomotives. This mechanism 
pee suitable, but its use is, as yet, very limited. The 
old express locomotives of the Midi haye two coupled 
axles and a leading carrying axle. The cylinders are 
— and the driving crankpins are upon the hind 
axle. 

The Paris-Lyon-Méditerranée has a large number of 
locomotives with two driving axles between two carry- 
ing axles, Fig. 28, similar to the Paris-Orléans arrange- 
ment. Formerly these machines hauled all the express 


(31.49 


” 





Diameter of cy- : 
linders... 470 mm. (184 in.) 
(500 (1944 in.) on the first 
engines) 
Stroke of pistons 660 mm. (26); in.) 
Diameter of driv- 


ing wheels ... 2.090 metres (6 ft. 10;% in.) 
Weight in run- 
ning order 


56,766 kg. (55.87 me 

3 (32.87 

The construction of these engines marks a step in 
advance in the power of locomotives. 

2. Simple Locomotives with Three and Four-Coupled 
Axles.—All French railways possess locomotives with 
three-coupled axles without a carrying axle, employed 
for ordi trains and goods trains. ‘The 
cylinders are sometimes inside and sometimes outside. 
Several of these locomotives have a leading or a traili 
carrying axle or a leading bogie. The Ouest construc 
in 1896 four powerful locomotives of this description, 
with three-coupled axles and a bogie, the cylinders and 


Adhesive weight 33,396 ,, a 


with three axles, Fig. 36, very compact and convenient 
for local service. type was built in 1883. Others 
were es in a eo olen eae to the 
engines during period are o le importance, 
Similar engines are being built for the Ceinture (Girdle) 
Railway of Paris. 


Recently the Ouest has ordered 25 more powerful tank 
locomotives with three-coupled axles and a bogie, Fig. 37, 
having outside cylinders and valve gear. These \. 


motives are remarkable for their large capacity in storing 
water and fuel, often too limited in tank engines. This 
enables them to run considerable distances, and makes 
them suitable for a large number of r and goods 
trains. During some trials, one of these locomotives has 
attained a speed of 118 kilometres (734 miles) nag hour, 
although the diameter of the wheels is only 1.510 metres 
(4 ft. 117s in.). 
The principal dimensions are as follow : 





Grate area ae 1.80 sq. metres (193 sq. ft. 

Heating surface. 131.60 ,, (1416¥s ®q. ft.) 

Boiler pressute ... 12 kg. per sq. cm. (171 1b. 
per sq. in.) 
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Diameter of cy- 

linders... eh 460 mm. (184 in.) 
Stroke of pistons 600 ,, (23%. in.) 
Diameter of driv- 


ing wheels. 1.500 metres (4 fb. 111s iv.) 
Capacity of water 
tanks ... 7 7 cub. metres (1540 gals.) 


Capacity of coal 
bunkers ... 2.500 kg. (2.46 tons of coal) 
Weight in run- 
ning order... 58,900 ,, (57.97 tons) 
Adhesive weight 43,900 ,, (43.21 ,, ) 


The outside | ig of the mechanism is very handy ; 
when it is inside, the side tanks render access difficult. 

The Est has employed for some time powerful tank 
locomotives with three-coupled axles, having a trail- 
ing carrying axle, Fig. 38 ; the cylinders are inside with 
outside frames, an arrangement seldom used. The prin- 
cipal dimensions are as follow 


Grate surface ... 2.26 sq. metres (24,", sq. ft.) 
Heating surface. 129.32 sq. metres (1392 sq. ft.) 
Boiler pressure... 12 kg. per sq. cm. (171 lbs. per 


sq. in ) 
Diameter of cy- 
linders ... 460 mm, (18} in.) 
Stroke of piston. 600 mm. (23,’, in.) 
Diameter of driv- 


ing wheels 1.560 metres (5 ft. 1/, in.) 
Capacity of wate 

tanks ... 5,220 cub. metres (1149 gals.) 
Capacity of coal 

bunkers ... 3000 kg. (2.95 tons of coal) 


Total weight in 
working order 60,027 kg. (59.08 tons) 
Adhesive weight 45,206 kg. (44.52 tons) 


It has been recently found advantageous to transform 
these locomotives by the addition of a leading bogie, 
Fig. 39, in order to permit high speeds without incon- 
venience. It has been decided to transform 50 machines 
out of 130. 

The Paris-Orléans constructed some years ago powerful 
tank lecomotives wlth three-coupled axles without a carry- 
ing axle, with exhaust condensing apparatus in the tanks, 
in order to work underground lines in Paris. 


IIT.—DktTAILs OF CONSTRUCTION, 


New boilers are most often of the Belpaire type, the 
crown plates of the inside and outside shells being hori- 
zontal and stayed together. The smokebox is long, in 
order to contain a large quantity of cinders. For some 
years ribbed tubes have been in general use. The tubes 
are generally 70 millimetres (2 in.) external diameter : 
but the Paris-Lyon-Méditerranée use those of 65 milli- 
metres (2,°, in.) diameter. The trials made in the work- 
shops of the Paris-Lyon-Méditerranée and of the Nord 
have shown that these tubes were just as suitable as 
ordinary tubes having the same internal surface in con- 
tact with the hot gases; the results obtained in service 
confirm these trials. The tubeplates appear to last longer 
with these large tubes, because the distance between the 
holes is generally larger than with the ordinary tubes. 
On the other hand, one might have anticipated that the 
ribbed tubes would have an injurious action upon the 
plates, because they expand more than ordinary tubes, 
the ribs being more highly heated : but no inconvenience 
due to this cause appears to have been proved. For 
cleaning these tubes, a jet of steam is generally employed ; 
but this jet does not always suffice, and it is necessary 
from time to time to clear out the deposits of coke be- 
tween the ribs. 

Boilers are frequently constructed of mild steel plates : 
the fireboxes are of copper; the trials of steel fireboxes 
do not appear to have given any economy. For high 

reesures the plates are bubt-jointed with covering strips 
Lesuunb intonil. The width of the two covering strips for 
longitudinal seams is not always the same (Fig. 41, 


30). 

Direct-scting safety-valves (Adams, Lethuillier-Pinel, 
&c.) are more and more replacing the old arrangement 
with a lever: these valves should be always kept in 
order, as they are liable to give excessive escapes of 


m. 

In former French construction the barrel of the boiler 
rested on an intermediate support, which is now fre- 
quently omitted, the boiler being carried only by the 
smokebox and the firebox, 

The interjectors are often of the Sellers or Friedmann 
lifting type. They are not unfrequently mounted upon 
the firebox back-plate with an internal delivery pipe. 

For constructing parts such as cross-ties and slide-bar 
brackets, cast steel is frequently employed. Cast steel 
is rarely used in France for w which are usually 
made of stamped wrought iron after the Arbel type. 

As has already m remarked, ies are frequent. 
Whilst at the International Exlibition of 1889, only 
locomotives of the Nord and Ouest in the French erection 
were furnished with bogies, engines are now no longer 
constructed in France without one, unless they are for 
suburban or shunting service. 

The former bogie of the Nord had a fixed pivot, whilst 
that of the Ouest anges ——— a ’ coal mo 
atrangement is now always adopted, the late y 
being controlled by springs. The bogie of the Ouest, 
with internal frames, is still one of the simplest on French 
railways. 

In order to facilitate the setting of the valves, and also 
for instruction of the men, an arrangement, already 
applied in Belgium by M. Guinotte on stationary — 
has been adopted upon some locomotives of the Ouest 
system ; the piece which drives the valve spindle carries 
a templet of the longitudinal section of the valve, which 





moves over a fixed piece representing in section the 
cylinder ports, . 42, . 

The tyres are often fixed simply by means of screws ; 
frequently, however, they are fixed the aid of a lip 
(talon) upon the tyres, and a steel ring locked in a groove 
in the tyre and riveted over the rim, Fig. 43. 7 

Compound locomotives with two cylinders are little 
employed in France. In 1893 the Est constructed two 
engines of this kind, with three coupled axles, Fig. 40, 

31. By mounting the cylinders between the out- 
side frames a large space is afforded for fixing them ; thus 
it has been possible to adopt diameters of 530 and 850 
millimetres (203 and 33,,, in.). Similar locomotives, but 
with two simple cylinders, have been constructed at the 
same time, and have been more successful in service. 

The Midi is now rebuilding old locomotives as com- 
pounds with two cylinders. 4 

The Nord has experimented with a three-cylinder 
compound engine, the middle cylinder being high pres- 
sure and the outside cylinders low pressure, all drivin 
upon the same axle. This engine had three coupl 
axles, and a leading radial axle. Although this has not 
given bad results, it remains a unique example. 

Cylindrical valves have been applied for a considerable 
time to a number of locomotives on the Etat system, 
but up till now this mode of construction has spread but 
little in France. The Adams balanced valve has been 
used on a considerable number of locomotives on the 
Nord. The Est for some years past has made trials of 
this valve, and of the Richardson American valve. The 
latter railway is in oe nod an experiment on cylindrical 
valves. The general adoption of the compound system, 
which reduces the pressure on ordinary valves, explains 
the reason why these arrangements are somewhat 
neglected in France. 
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The references to books and papers which follow, 
although far from complete, may be useful to readers who 
would wish for details of French locomotives : 

Putin, A.—Results in service of the working of the 
Four-Cylinder Compound Locomotive, No, 701 of 
the Nord Railway. (Revue Générale des Chemins 
de fer, May and June, 1887.) 

Baupry, Cu.—Compound Four-Cylinder Express Loco- 
motives of the Paris-Lyon-Méditerranée Railway. 
(Revue Générale des Chemins de fer, April, 1893.) 
On Compound Four-Cylinder Express Locomotives 
of the Paris-Lyon-Méditerranée Railway. See 
also the communication of M. Ch. Baudry in the 
discussion at the meeting of the Société des 
Ingénieurs Civils de France, October 7, 1898. 

VALLANCIEN.—EKight Wheels Coupled, Four-Cylinder 
Compound Locomotives, with one driving axle, on 
the Paris-Lyon-Méditerranée. (Revue Générale 
des Chemins de fer, September, 1898. ) 





Tank Locomotive for the Western Railway of France. 
ENGINEERING, 1889, II., page 599. 

Tank Locomotive for the Eastern Railway of France. 
(ENGINEERING, 1889, II., page 340.) 

Putty, A.— The New Four-Wheels-Coupled Tark 
Locomotive for _— trains on the Northern Rail- 
way of France. (Revue Générale des Chemins de 
fer, January, 1893.) 

Northern Railway of France, Goods Compound (Three- 
Cylinder) Locomotive. (ENGINEERING, 1889, IL., 
page 651. 

Apams, W.—High Pressures; Various Valve Gears. 
a ty to the Railway Congress in 1892, Vol. II., 


MorANDIERE, JULES.—Locomotives. (Proceedings of 
aca des Ingénieurs Civils de France, July, 


.) 

Locomotives at the Paris Exhibition in 1889. .(En- 
GINEERING, 1889, II., page 96.) 

Compound Locomotives. ex de Mécanique, 1897, 
pages 34, 298, 451, 732. 

TroistER.—Note on Balanced Valves, and on their 
Application to some Locomotives of the Eastern 
Railway. (Revue de Mécanique, 1897, page 129.) 

Demou.in, M.—Practical Treatise on the Locomotive. 
(Figs. 31 and 37 are taken from this treatise. ) 


APPENDIX. 
ABBREVIATIONS FOR THE Metric UNITs. . 

The utility of abbreviations for the names of the 
different metric units is obvious; too frequently such 
abbreviations are made at random and without any 
sensible rule, as, for instance, ktl., which means kilo- 
métres as well as kilogrammes. The International Com- 
mittee of Weights and Measures,* at a meeting held on 
October 2, 1879, arranged a list of such abbreviations in a 
simple and symmetrical manner, which are extensively 
used in the official publications of several countries, in a 
large number of periodicals and books, and in the Pro. 
ceedings of many societies ; in fact they are supposed to 
be everywhere understood without explanation, and none 
other should ever be used. These abbreviations are 
given below. 

As will be seen in this Table, for the names of the 
simple units, such as métre, gramme, the initial letters 
m, g, are used ; for the multiples, déca (10), hecto (100), 
kilo (1000), the initials da, h, k; and for the fractions 
déci (0.1), centi (0.01), milli (0.001), the letters d, c, m. 
In addition, to the micron (,,, millimetre) corresponds 
the Greek letter “ ; \ and Y express the microlitre (0.001 
ml or one mm’) and the microgramme (0.001 mg). Of 
course, these symbols must always be written without the 
addition of an s. 

Some remarks may be made on the different parts of 
the Table. As regards Length, no abbreviations are 
provided for the décamétre (10 m.) and the hectométre 


ABBREVIATIONS OF Metric UNITS. 
(As adopted by the International Committee of Weights and Measures.) 
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Length. Surface. } Volume. Capacity. | Weight. 
Kilométre.. __.. km. | Square kilométre .. km*,| Cubic métre - m’, | Hectolitre .; .. hl, | Tonne . « t 
Métre a RS Hectare.. -. ha. | Stére.. .- + Décalitre .. .. dal, | Quintal métrique .. q. 
Décimeétre.. -- Gm, | Are .. be os & Cubic décimétre .. dm%, | Litre.. 5  * Kilogramme -» kg. 
Centimétre -. em, | Square métre .. m%. | Cubic centimetre .. cm, | Décilitre .. .. dl, | Gramme os 
Millimétre. . .. mm, | Square décimétre.. dm?.|} Cubic millimétre .. mm®*.| Centilitre .. oo Cl. Décigramme <6 ae 
Micron | Square centimétre cm?. Millilitre .. -- ml, | Centigramme oe 

| Square millimétre.. mm2. Microlitre .. “s AS Milligramme +» Ing, 
| Microgramme a 2 





Satomon, L.--Note on the Comparative Traction 
Trials between the Compound Engine of the Midi 
Railway, No. 1760, and the engines of the Est 
Railway, Series 800. (Revue Générale des Chemins 
de fer, September, 1897.) Compound Express 
Locomotive of the Midi Railway: designs and 
description. (See ENGINEERING, 1899, II, e 591.) 

Privat. --Revue Générale des Chemins de fer, March, 
1896. (Extracts by Mr. Bryan Donkin, ENGINEER- 
ING, 1897, I., page 828.) 

Compound Express Locomotive for the Northern of 
France Railway. (ENGINEERING, 1893, I., pages 
70, 174, 233.) 

Compound Express Locomotive for the Northern Rail- 
way of en (ENGINEERING, 1898, I., pages 705 
and 723 

Wheels Coupled, Four-Cylinder Compound Locomo- 
tives, for the Eastern of France Railway. (Loco- 
motive Magazine, 1899, page 137.) 

Railway Exhibits at the Brussels Exhibition (Com- 
pound Locomotives). (ENGINEERING, 1897, IL., 
page 706.) 

MM. Schneider and Co.’s Works at Creusot, Construc- 
tion Department (Locomotives). (ENGINEERING, 
1898, IT., page 284.) 

Baupry, Cxu.—'l'ransformation to Bogie Locomotives 
of the Express Engines of the Paris-Lyon-Médi- 
terranée Railway (type 1879). (Revue Générale 
des Chemins de fer, January, 1894, page 34.) 

Locomotives of the Paris-Lyon-Méditerranée Railway. 
(Locomotive Magazine, 1899 and 1900.) 

Express Locomotives for the Eastern Railway of France; 
with Flaman Boiler. (ENGINEERING, 1892, I., pages 
391, 432, 507 ; Locomotive Magazine, 1899, page 199.) 

Bonnefond’s Locomotive Gear. (ENGINEERING, 1899, 
II., page 710.) 

Locomotive for the State. Railways of France, with 
Bonnefond Valve Gear. (ENGINEERING, 1894, [., 
page 742 ) 

Passenger Locomotive, Western Railway of France. 
ENGINEERING, 1890, I., pages 674, 702. 


‘cubes of the measures of | 





(100 m.), which, although convenient, are seldom used 
—— to the rules, these would be dam and hm). 

e myriametre (10 km) is left out for the same reason. 
The ,', and the 14 millimetre have no symbols and even 
no special names. This is to be regretted, as , milli- 
metre is frequently mentioned in mechanical construc- 
tion, and even the hundreth for very precise work, such as 
in the manufacture of guns. is deficiency might use- 
fully be made up by the International Committee. 

On the other hand, for greater units than the myria- 
métre, which would be useful in physics, geodesy, and 
astronomy, names are altogether missing. According to 
a well-known rule, the mégamétre might be adopted and 
would mean 1,000,000 m or 1,000 km; but this would not 
be sufficient in ali cases. With too small or too large 
units, the numbers have too many figures, which convey 
no clear idea to our minds, and are not easily remembered. 

In regard to Surface, the ave is a square décamétre, or 
100 m*, and the hectare a square hectometre, or 1000 m?; to 
these is sometimes added the centiare, which is but a 
useless synonym of a square metre. 

In respect to Volume, a stére is a cubic métre of wocd 
cut for fuel: it has only a limited ‘use, and might be 
dropped out without serious inconvenience, at least in 
Great Britain. 

In the measures for Capacity, a very bad feature indeed 
of the metric system is seen, as they have been established 
in defiance of the very principle of the system, no doubt 
with to old measures and customs. They are used 
for liquids and for solids, such as corn, peas, even potatoes, 
which easily fill a receptacle. The fundamental unit is 
the litre, or a cubic decimétre; there is no objection to 
the use of this short and useful name. But multiplied b 
10 and by 100, it gives the décalitre and hectolitre, whic 
are false units, as the true measures of solidity, being the 
i are each one thousand 
greater than the preceding; more especially from 4 


_ * This Committee was instituted in the year 1879, and 
included at the beginning 16 countries: the United 
Kingdom j>ined it in 1884. 
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didactic point of view, for children in the schools, for 
poor educated people these units of capentty. which pro- 
gress by ten, are destructive of any clear conception of 
the geometrical notions of length, square, and cu 

For teaching purposes in the United Kingdom, it 
would be quite sufficient to say that the litre is a cubic 
decimétre, leaving aside these multiples and fractions of 
a Jitre. 

The same criticism applies ia some respect to the 
measures of weight, as the weights are derived from the 
volumes, one cubic decimétre of water being approxi- 
mately a kilogramme. The only real units of weight are 
then the milligramme, the gramme, the kilogramme and 
the tonne; a quintal is only a certain number of kilo- 
grammes (100 kg.) and not a real unit. : 

A more general remark applies to the name ‘“‘ units of 
weight” ; weight being a variable and not well defined 
property of matter, no unit of weight exists: these units 
are really units of mass, and should always be denomi- 
tiated as such. 








IRON AND STEEL RAILS IN AMERICA.* 
By Rosert W. Hunt, M. Am. Soc. C.E. 

As America came to Great Britain for the rails used on 
her first railroads, it is perhaps fitting that this paper 
should be presented to the Society in London, and at its 
first Eoglish meeting. mae 

The facts relating to the introduction of rails into the 
United States, and, later, their manufacture in that 
country, are historically recorded, and will only be briefly 
referred to herein. In obtaining the data, free use has 
been made of James M. Swank’s valuable work, ‘‘Iron in 
All Ages.” 

The first charter for a railroad in the United States was 
granted by the Legislature of New Jersey in 1815, but the 
road was never built. In April, 1823, the New York 
Logislature granted a charter tothe Delawareand Hudson 
Canal Company to construct a caval and railroad for the 
transportation of coal from the anthracite coalfields of 
Pennsylvania to the Hudson River. The road was 16 
miles long, but was not completed until 1829. It was on 
this road that the first locomotive was run in America. 

On Saturday, August 8, 1829, the ‘Stourbridge Lion,” 
built in England, and weighing 6 tons, made its firat 
trip ; but its’ active life was short, as it was found to be 
too heavy for the superstructure of the road. 

The first American-built engine was operated on the 
Baltimore and Ohio Railroad, in August, 1830. It was 
named ‘‘Tom Thumb,” and was designed and constructed 
by Peter Cooper, who was somewhat restricted as to ma- 
terials, as he had to use gun barrels for tubes. The whole 
machine weighed but 1 ton, and burned anthracite coal. 
The experiment was successful, and, based on it, later 
machines were designed and built; the first one of prac- 
tical size and use being the ‘‘ Best Friend of Charles- 
ton,” which was constructed at the West Point Foundry, 
in New York City, for the Charleston and Hambur 
Railroad of South Carolina. It went into active an 
successful use on that road in December, 1830. 

Only some five years intervened between the opening 
of the first railroad in the world intended for genera 
freight and passenger service—the Stockton and Dar- 
lington—September, 1825, and that of the first one in the 
United States for the same purposes—the Baltimore and 
Ohio. Its construction was begin on July 4th, 1828, and 
“‘ cars were put upon it for the accommodation of the 
officers, and to gratify the curious by a ride,” in 1829; but 
it was not formally opened for travel until May 24th, 
1830. It was then 13 miles long, extending from Balti- 
more to Ellicott’s Mills, Md. 

Thus, in railroad building, asin many other things, the 
Americans were early disposed to follow closely after their 
English relatives ; wd grog like other younger people, 
were soon not satisfied to follow, but aspi to lead. 
Thus, the next ay railroad to be constructed was 
the Charleston and Hamburg, already mentioned. - This 
was opened for public use in December, 1830. In Sep- 
tember, 1833, it was completed for a distance of 135 miles, 
-~, Noy “the longest continuous line of railroad in the 
world,’ 

The nucleus, from which later came the great New 
York Central and Hudson River Railroad System, was 
the Mohawk and Hudson Railroad, chartered by the New 
York Legislature in 1826, but not begun until 1830, and 
opened for travel in 1831. It extended from Albany to 
Schenectady, 17 miles. 

There were some earlier railroads, or more properly 
tramways, built in the United States, but those named 
were the first really commercial roads. 

The rails used on there roads were of wood, with flat 
bar-iron nailed to the upper surface. The track of the 
Baltimore and Ohio Railroad is described as consisting of : 
‘*Cedar cro3s-pieces, and of string-pieces of yellow pine 
from 12 ft. to 24 ft. ry and 6 in. square, and slightly 
bevelled at the top of the upper side for the flanges of 
the wheels, which at that time was on the outside. On 
these string-pieces iron rails were placed, and securely 
nailed down with wrought-iron nails 4 in long. After 
several miles of this description of road had been made, 
long granite slabs were substituted for the cedar cross- 
pieces and the yellow pine stringers.” 

“The iron used for rails was 4 in. to § in. thick by 
2} in. to 44 in. wide. The heads of the nails or spikes 
holding it down were countersunk in it.” 

One would judge, from the varying thicknesses and 
widths, that the specification and inspection were not 
very rigid. 

Notwithstanding these strap-rails ber) 

0 


} ** securely 
nailed down,” it was found that traffic would 


osen them, 





* Read before the Amer‘cin Scc’ety of Civil Engineers, 
London Meeting. 





with the final result of their turning up as the wheels 
poe over them, and forming what were called ‘snake 

eads.” These would occasionally tear through the 
bottom of the age hyped cause more or less inconvenience 
if not danger tu passengers. So the American engi- 
neers again turned to England, where the same difficul- 
ties had led to the invention of rails of different sections. 
It is believed _that the first one was the fish-ballied rail, 
invented by John Birkinshaw, of the Beddington Iron 
Works, and patented in October, 1820. This rail was 
held in cast-iron chairs by side keys or wedges. The 
Baltimore and Ohio Company soon afterwards imported 
some of these rai 


The Stockton and Darli nm, and its follower, the 


and Manchester, which was opened in Septem- | Ren 


gg: 

ber, 1830, were principally laid with rails of the Birkin- 
shaw type. The Stockton and Darlington also had a few 
cast-iron fish-bellied rails. ‘ 

The Clarence rail was another English invention, and 
was considered an improvement on the Birkinshaw. 
Rails of that pattern were imported into America for the 
Allegheny Portage Railroad, built by the State of Penn- 
sylvania over the Allegheny Mountains to connect the 
canals on either side of them. This road was opened in 


1833. 

In 1834 the Columbia and Philadelphia Railroad was 
opened. Part of this was laid with flat rails, but on the 
greater part the Clarence rails were used. On both roads 
the rails rested on stone blocks. These roads were in 
after years absorbed by the Pennsylvania Railroad. 

Another English section was the H-rail, which rested 
in a chair. These were imported, and used on some of 
the roads. Still later came the U-rail, known in Wales 
as the Evans patent, and believed to have been first rolled 
at the Dowlais Wor 

Some of the flat strap rails were made in America, but 
all the sectioned ones were imported. Some attempts were 
made to use American cast-iron rails, but with unsatisfac- 


tory results. It was not until 1844 that the manufacture | bars 


of sectioned wrought-iron rails was begunin America. A 
rolling mill was built in 1843 by the Mount Savage Rolling 
Mill Company, at Mount Savage, Allegheny County, 
Md., expressly to make rails. Operations commenced in 
1844, and for their first rail, which was of the U-section, 
they were awarded a silver medal by the Franklin Insti- 
tute of Philadelphia. The rail weighed 42 1b. per yard. 
About 500 tons were laid in 1844 on the road then being 
built between Mount Savage and Cumberland, Md. A 
short time later they rolled some 52-lb. rails for a road 
between Fall River and Boston, and in 1845 and 1846 the 
rolled T-rails. This mill, after being long abandoned, 
was finally dismantled in 1875. 

The T-rail was generally known in Europe as the 
‘* Vignoles” rail, after Charles V. Vignoles, an English 
railroad engineer, who introduced its use there. But it 
was really invented by Robert L. Stevens, of Hoboken, 
N.J., president and engineer of the Camden and Amboy 
Railroad. 

In 1845, the Montour rolling mill, at Danville, Pa., 
was built expressly to roll T-rails, and in October of that 
year there was rolled in that mill the first rail of that 
section made in America. 

In 1846 T-rails were rolled by the Boston Iron Works, 
Boston, Mass. ; Cooper and Hewitt’s mill at Trenton, 
N.J.3 by the New England Iron Company, Providence, 
R. I.; by the Phcenix Rolling Mill Company, Pheenix- 


ville, Pa. ; by the Great Western Iron Company, Bradys 
Bend, Pa.; and by the Lackawanna Iron Works, Scran- 
ton, Pa. 


In the following years the manufacture was taken up 
by other companies, but owing to the commercial condi- 
tions caused by the severity of foreign competion, early 
jn 1850, only two out of the fifteen rail mills in the United 
States remained in operation. 

These early rails were all short—none over 15 ft. long. 
As the —— of manufacture — Farag and bog 
science of track-laying progressed, the length was u- 
ally increased until 21 ft. was reached, and was pn nae 
the limit. It was not until about 1859 that railway engi- 
neers would accept those of ter length. 

The first 30-ft. rails rolled in America were made by 
the Cambria Iron Company, Johnstown, Pa., in 1855; 
but they could not find sale for them, and they were 
finally used by that company in their mill yards. The 
first 30-ft. rails to fill an order were rolled by the Montour 
Company, in January, 1859, for the Sunbury and Erie 
Railroad Company. : : 

The rolling of iron rails was attended with many diffi- 
culties. If the pile of bars was not heated to a sufficiently 
high degree, the welds would not be perfect; and if 
heated too highly, the iron would crack in the process of 
rolling and yield an imperfect product. If the metal was 
too soft, although the rail might be free from flaws and 
bad welds, it would wear out rapidly under traffic. Under 
all circumstances it was important that the rolling process 
should be completed as quickly as possible, so that the 
reductions should be e while the iron had lost little 
of its heat. This, together with some local conditions, 
led to the invention by John Fritz, Hon. M. Am, Soc. C.E., 
of the three-high rail train. Three-high sets of rolls had 
been used for many years in making merchant bars, but 
it required the application of the ‘‘ Fritz yielding ec | 
guides and driven feed rollers” to make them practi 
for rail rolling. This improvement was put into success- 
ful operation at the Cambria mills in 1857. It has 
ever since remained as the typical American rail mill. 
Since the introduction of steel rails there have been several 
two-high reversing mills on the English plan used in 
America; in fact, two of this kind are now running. But 
the three-high is the American mill, and has permitted 
the tremendous production which has been attained in 
later yeas. : : 

The early mills required the work of handling the 





material as it passed through the rolls to be done by 
manual labour, through the use of tongs and hooks. 
Probably the rolling of iron piles, with their necessarily 
peculiar handling, would have indefinitely continued 
this, but with the use of solid steel blooms, the troubles 
lessened and made possible the introduction of automatic 
machinery. The tong and hook system necessitated 
the employment of 15 to 17 men, and the production of 
steel rails was limited to not over 250 tons per turn. 
Automatic machinery revolutionised this, both as to 
number of men employed and the possibilities of pro- 
duction. 

It was the writer’s fortune to introduce the first driven 


rail-mill tables, those in the works of the A) and 
nselaer Iron and Steel Company, eee eee 
March, 1884. These were in front of the finishing rolls, 


and worked so well that an automatic arrangement was 
soon after placed in front of the roughing rolls. is 
latter arrangement was more particularly designed by 
Mr. Max M. Suppes, then the master mechanic of the 
works, and now the general manager of the Lorain 
Steel Company, Lorain, Ohio. Naturally, these devices 
were protected by letters patent. From this start 
other inventions were made, and many improvements 
by other American engineers have followed, until 
the present American rail mill, capable of turning out 
50,000 tons of finished rails per month, has been 
developed. 

It was the writer’s fortune to become connected with 
railmaking in 1856, and among his earliest recollections 
is the statement that the users of rails had in service certain 
makes which had been and were giving good results im- 
possible to he obtained from any of more recent manufac- 
ture. How familiar that statement must sound to many 
of P hes and as of recent date ! 

‘hen, as now, the question demanded an answer, and 
many sought for the solution. 

The first iron rails were made from straight puddled 
These bars were about 1 in. thick and were p! 
one upon another, until a pile of sufficient weight and 
height was formed ; the pile was then reheated and rolled 
into rai And it was to the formation of that pile that 
inventive genius was applied. 

From an investigation of the fracture of some of the 
rails which had given satisfaction, it was discovered that 
the pile of bars from which they had been rolled had 
been entered into |the rolls edgewise, thus bringing the 
line of welds between the bars in vertical instead of hori- 
zontal position. This presented a different structure to 
the wheel wear, and seemed to be logical. Based on that 
supposition many rails were so rolled, and the writer be- 
lieves that the scheme was patented. 

Where the rail was rolled with the layer of the pile in 
a horizontal position, particular attention was given to 
the character of the top bar, which would, of course, form 
the wearing surface of the rail. Cold-short or granular 
iron was used for it, while the remainder, or at least the 
flange of the rail, was of fibrous iron. 

At one time a rail with a puddled-steel head—or rather 
with the top bar of the pile of puddled steel—found much 
favour, but, owing to the difficulty of obtaining uniformly 
good welds, the results were not satisfactory. Some of 
these so-called steel-headed rails had the top bar of what 
was known as silicon steel. 

Another plan, on which much money was spent, was to 
hammer a D emgrager ball, or weld two puddled balls 

ther, under a steam hammer, and draw them into a 
slab 2 in. to 24 in. thick, which was used on the top of the 
rail pile. nder an order from the Pennsylvania 
Railroad Company, the Cambria Iron Company, in whose 
employ the writer was then serving, erected a special 
steam hammer, and made several thousand tons of euch 
rails. Their service was somewhat disappointing, and 
the practice was abandoned. 

At that time, as since, commercial conditions controlled. 
The railroads had the worn-out rails on their hands, and 
regardless of whether or not the practice would give satis- 
factory results, they adopted a system of having the old 
rails re-rolled into new ones. At first a certain percentage 
of new iron was specified, Lut as the necessities for im- 
mediate economies increased, that demand was eliminated 
from the contracts, and the new rails were composed 
entirely of the old ones. The best practice was to make a 
pile of old rails, break it down into bars, which were 
piled — each other, and then rolled into rails. But 
presently this was found to be too expensive to success- 
fully meet the cry for cheaper rails, and only the top 
and bottom of the piles were formed from re-worked i 
the centre being composed of from three to six pieces o 
old rails. 

From the many re-workings, the cheapening of the 
process of manufacture, and the increasing demands of 
traffic, the wear of the iron rails me more and more 
ungatisfactory, until it seemed as though, from that cause 
alone, the limit of railway development had been reached. 
Such situations frequently occur in earthly affairs ; and 
seldom if ever has the occasion failed to be met by a solu- 
tion of its difficulties. In this case came the invention of 
Bessemer. 

It is an historical fact that the first rail ever made from 
Bessemer steel was = .on the Midland Railroad, of 
England, early in 1857, at a point where iron rails had 
sometimes to be renewed within three months ; and it re- 
mained there until June, 1873, some sixteen years, during 
which time about 1,250,000 trains and any number of de- 
tached engines and tenders over it. 

We all realise that without such an innovation as 
Bessemer’s, the subsequent tremendous expansion on 
ps development would have been physically im- 
possi 


Railway managers were timid about using steel rails, 
and in Ame ica many attempts were made to produce a 
satisfactory rail having an iron base and web, with a 
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steel-capped top. None was satisfactory, and the Bease- 
mer steel rail soon conquered the situation. — , 

The first steel rails laid down by an American railroad 
were imported by J. Edgar Thomson, President of the 
Pennsylvania system. 

The first to be manufactured in America were rolled at 
the mills of the North Chicago Rolling Mill Company, 
Chicago, Ill., on May 24, 1865, from ingots produced in 
experimental steel works at Wyandotte, Mich. They 
were not many in number, and were made on the regular 
iron rail rolls of the mill. Several of the rails were put 
in local railway tracks and gave service. 

The first production of steel rails in the United States, 
on a commercial order, was at the Cambria Iron Com- 
per’ mill, in August, 1867, from ingots made by the 

ennsylvania Steel Company, near Harrisburg, Pa. The 
converting works of that omer were completed some 
time in advance of its rail mill, which led to an arrange- 
ment under which the ingots were sent to Johnstown to 
be hammered into blooms, which were then reheated and 
rolled into rails. The steel was made under the m - 
ment of the late Alexander L. Holley, M. Am. Soc. C.E., 
then in charge of the Pennsylvania Steel Company. 
Geerge Fritz was the chief engineer and general super- 
intendent of the Cambria Iron Company, and Alexander 
Hamilton, superintendent of the rail and other mills, 
while the writer was in direct charge of the steel depart- 
ment. 

It is a matter of some interest that the ingots were 
drawn down by the steam hammer which had been in- 
stalled some years before to make the hammered iron 
slabs for the Pennsylvania Railroad Company’s rails. 
From this time, the production in America of Bessemer 
steel rails increased rapidly. : 

For a time after the starting of the Pennsylvania Steel 
Company’s Bessemer works, the ingots were cast from 
the top, on the then-accepted English plan. Mr. Holley’s 
mind was not so constituted that he could long follow 
any beaten track without an effort to do better work on 
some other line. Thus he introduced the bottom-castin 
of ingots : pouring the steel into a central octagonal moul 
about 14 in. in diameter at the bottom and 10 in. at the 
top, from the bottom of which the metal flowed through 
connecting gates into four surrounding moulds 8} in. 

uare, This plan was adopted after consultations with 
Mr. George Fritz, who had rolls turned to take the 8}-in. 
ingots. The central or sprue ingots were hammered into 
blooms. It was found that the small ingots rolled satis- 
factorily, while, on the contrary, the central ones cracked 
badly during working. 

This led to much discussion and consultation among the 
operative officers of the Cambria Company and Mr. 

olley, the result of which was that John E. Fry, then 
superintendent of the Cambria Iron Company’s iron 
foundry, suggested the use of a rammed-up centre sprue, 
4 in. in diameter, connecting through firebrick gates with 
surrounding ingots ; the sprue and ee to be treated as 
scrap. This plan answered admirably. 

While in charge of the experimental Bessemer Works 
at Wyandotte, Mich., in the interest of the Cambria Iron 
Company, the writer had developed a manner of bottom- 
casting ingots. Mr. Holley, having protected his plan 
by a patent, Mr. Fry and the writer united in patenting 
theirs, and their interests and those of Holley were con- 
solidated. For some years after this, practically all 
bottom-casting of ingots in America was licensed under 
these patents. After a time the price of rails became so 
much reduced that the less incident to the scrap of the 
centre sprue and bottom gates made in bottom-casting 
became a serious matter; and while it was and is impos- 
sible to cast as sound, and hence as good, ingots from the 
top, the better plan was abandoned. 

At first, all the American Bessemer’s works pursued 
the English plan of reducing the ingots to blooms under 
steam hammers. This was so at the Pennsylvania and 
Troy Works. The success in rolling the 8}-in. ingots at 
Johnstown led to the invention of the American blooming 
mill, and this soon completely superseded the steam 
hammer in rail making. 

This idea originated with Mr. George Fritz. Holley 
and he were intimate friends, and exchanged views freely. 
Holley had severed his connection with the Pennsylvania 
Steel “4 5 and returned to the Troy, N.Y., Works. 
There he built a three-high blooming mill. While it 
had tables, their rollers were not poene aren, and the 
ingots had to be pushed into the rolls and turned over on 
the tables by hand. Soon after, George Fritz built a 
blooming mill at Johnstown, in connection with a Bes- 
semer converting t, and put into use his patented 
ideas of driven rollers, hydraulically controlled movable 
rolls, and a ‘‘ turning over and sliding from to pass” 
device, christened by the mill hands a ‘‘ go-devil,” which 








permitted the economic handling of larger ee. This | tra: 
n perfect- 


was the birth of the American blooming mill. 

prs by) plans, George Fritz had the benefit of the advice 

A — John, then manage” of the Bethlehem, Pa., 
or’ 

Perhaps these details apply more to rolling-mill prac- 
tice than to the rails themselves, but the writer thinks 
that they have played a most important part in relation 
to the character of steel rails, and are pertinent to the 
subject. Holley started the innovation by which the 

roduction of steel ingots has been increased so greatly. 

ritz gave the blooming mill, which would not only take 
care of all that was sent to it from the converting works, 
but, like Oliver Twist, ask for more ; and the late Captain 
William R. Jones, Robert Forsyth, M. Am. Soc, OE. 
and several others, built rail mills which were not satisfied 
with the amount of steel sent to them by any blooming 
mill. This has all been magnificent. It has made - 
sible undreamed-of low prices for steel rails. It 5 wo 
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Steel rails, when first manufactnred, ee iron rails, 
which, through their deteriorated quality and the in- 
creased duty demanded of them, were giving most un- 
satisfactory service. Some of the early steel rails failed, 
but most of them were so much better than the best of 
their predecessors that such failures did not excite ad- 
verse comment. They were of what would now be con- 
sidered light sections, and thus in their production from 
the 6 in. by 6 in. or 7 in. by 7 in. blooms from which they 
had been rolled, had received much work, and ata com- 
paratively low temperature. In the writer's judgment 
the greatest factors in the production of good rails are 
covered by the words ‘“‘work and temperature.” All 
steel men know that work at high heats does not change 
the grain of steel at all in proportion to work given at 
lower temperatures. 

For years after the introduction of steel rails a 65-lb. 
per yard section was considered a heavy one. In fact, in 
America it was the heaviest used, and much the largest 

reentage was not over 60 lb. These were rolled from 

in. by 7 in. blooms. The ingots from which the blooms 
were made were generally 12 in. by 12 in. After the 
bloom was formed it was examined carefully after becom- 
ing cold, and all cracks and mechanical imperfections 
were chipped out. Then, after slow heating, with care to 
avoid too high a temperature, the blooms were rolled into 
rails by — reductions. While this was being done, if 
a defect showed itself, the process was primes | until it 
was — out. Now, this slow work at a moderate 
and s ily decreasing temperature, resulted in a fine 
— metal, which, of necessity, no matter what may 

ve been its chemical composition, would give r 
resistance to the wear of traffic than could be possible from 
the coarser grained steel which is in the head of the heavier 
and more rapidly rolled sections of to-day. 

By waiting long enough, the things of the past always 
become * agg Lay That is, provided the past is not ex- 
amined too closely. It must be remembered that the early 
rails replaced a much inferior article ; in fact, created a 
revolution in railway maintenance of way. Hence, if a few 
from any cause failed, it excited little comment; they 
were quietly replaced by others. After a while these 
failures were o> pony and the whole lot of existing 
rails was instanced as an example of what rails should be. 
Another thing which must not be overlooked is, that the 
early steel rails had the ultimate stress of traffic applied 
» J slow degrees. ~In other words, the traffic to which 
they were subjected when first put in service was for 
them light duty. Heavier rolling stock, faster and more 
frequent trains, came gradually. The old-time rails, 
which are in these later days so reverently mentioned, 
had been subjected to a cold-rolling process before bei 

iven their severest task. Pg be 80-lb. is hardly col 

fore a 175,000 Ib. locomotive, hauling 100,000 lb. capa- 
city cars at 35 miles per hour, and limited expresses of 
heavy Pullmans at 60 miles per hour, are thundering 
over it. 

The details of manufacture of steel rails changed, not 
only in America, but also in England and other countries. 
This had to be, and it would to-day be as impossible to 
return to the earlier methods as to restore the service of 


~— coaches. , 
n 1876, the writer presented a paper at the Philadel- 
phia meeting of the American Institute of Mining Engi- 
neers, on ‘‘The History of the Bessemer Process in 
a and with _ pride chronicled the fact that 
the North Chi mer Works, under the manage- 
ment of Robert Forsyth, had, ina single month, produced 
6457 tons of ingots, and that it led the world’s 
records. These ingots were all rolled into rails. To-day, 
the North Chicago Converting Works and rail mill are 
abandoned, their — having been taken by the present 
South Chi of the Illinois Steel ee, in 
which rail mi e largest month’s production has been 
58,103 tons of standard-sectioned rails. 

edgar Thomson Works of the Carnegie Steel Com- 
pany has made 47,074 gross tons of rails in a calendar 
month, — — — Se out a large 
punter ut it is believ: at the foregoing at present 
hold the record. 

While the faster work of modern practice has somewhat 
altered the character of the steel in rails, it must not be 
assumed that the product has been increased without any 
regard to other considerations. This is not true; on the 
contrary, the outward character or finish of the rails has 
been improved to a radical extent. While working fast, 
the improved machinery is also reliable, and the care 
exercised in keeping true to section, square sawing, accu- 
rate drilling and straightening of both line and surface, 
yield results which it would have been impossible to obtain 
in the earlier days. In fact, the requirements of the rail- 
ways, in consequence of increased weight and s of 
&c., have made it imperative that such finished 
rails should be given them. 

It is not desired to draw any invidious comparisons, but 
in the writer’s judgment, American makers are to-day 
not only turning out the most rails, but at the same time 
the best finished ones now produced. Moreover, foreign 
rails, imported into the United States and Canada during 
late ra have not worn any better than American rails. 
__It has been stated that examining into the past some- 
times disproves assumptions. So that, while in the 
earlier days rail steel and rails were made with all the 
time and care which has been described, all the rails pro- 
duced were not satisfactory. In fact, the experience of 
the Pennsylvania Railroad was such that their chemist, 
Charles B. Dudley, M. Am. Soc. C.E., made an elaborate 
investigation into the chemical }? of their satis- 
ge oy 

e American Ins' 0 4 
in October, a and elicited a memorable discussion. 
Dr. Dudley uded that rail steel could be too hard for 


His conclusions were in favour of chemically softer metal. 
Some of those discussing the matter pen oy and stated 
that the size of the rail sections should not be ignored. 

As the accredited authority of the — Pennsylvania 
Railroad, Dr. Dudley’s views carried added weight, and it 
resulted in a demand in America for softer rails. The 
writer thinks that no one to-day will attempt a defence 
of that position. In fact, the practice did not long pre- 
vail, But it cannot be safely claimed that the present 
rails, whether made in America or impor from 
Europe, are giving absolutely satisfactory results. They 
are permitting the accomplishment of work which, but a 
little while ago, would have been considered an impossi- 
bility. Still, if engineers had ever been absolutely satis- 
fied with that which was, p would have halted. 
Heavy-sectioned rails which wil yield better results than 
those now being obtained are needed. Our railway or- 
ganisations have generally become so situated financially, 
that they need no oe be limited to the immediate 
present in the policies of their administrations. 

In the old countries, railroads were built because there 
was a population whose needs demanded them. In this 
country they were often built because there was a tre- 
mendous amount of country and no population. This led 
to cheap construction ; but while we still have plenty of 
room for more sg we our country has become rich 
enough to justify the best of railroads, and, in fact, impera- 
tively demands them. The successful operations of the 
roads themselves can be only on such a basis. As the 

roads increased in number, and their requirements 
varied in accordance with their traffic and profiles, and 
being constructed and operated by many different men, 
it was natural that not only the weight of rails used, 
but their sections, should differ. In fact, almost every 
ad its own particular section. The variations 
between many were slight, but sufficient to necessitate 
the use of special rolls in their manufacture. This had 
become so pronounced, and caused so + an invest- 
ment of capital on the part of rail makers and loss of 
time in changing from one section to another, &c., that Mr. 
Holley, in his characteristic p: ive spirit, attacked 
the situation in a paper presented to the American Insti- 
tute of Mining Engineers, in ——, 1881. In this he 
stated that, answering his — the 11 Bessemer mills 
then making rails in the United States had sent him 
drawings of 188 patterns which were consideted standard 
ones, and that 119 patterns of 27 different weights per 
yard were regularly manufactured. Mr. Holley gave 
drawings of many of these, and pointed out the absurdity 
of some of the variations. is paper attracted wide 
interest, but it was a difficult matter to reach. However, 
its discussion was continued by others later. Mr. P. H. 
Dudley, who had devoted much time to the study of the 
wear of rails, and who invented a recording car for the 
examination of the rails, contributed papers on the sub- 
- to both the scientific press and societies, Mr. Hawks, 

. Am, Soc. C.E., then chief engineer of the Michigan 
Central: Railroad, advocated certain sections, as also did 
D. J. Whittemore, past-president Am. Soc. C.E.; and 
the writer also presented a series of sections in a paper 
read before the American Institute of Mining Engineers, 


ee: , ; 
This wy Se. pointed the committee on ‘‘The Proper 
Relation to 2 Other of the Sections of Railway 
Wheels and Rails,” which performed its duties in a 
thorough manner; and following and resulting from its 
reports, the Society appointed a committee to con- 
sider and recommend a series of standard rail sections. 
This was in 1891, but the final report of the 
committee was not made until June, 1893.* Durin 
the intervening * ga the members of the committee h: 
worked faithfully ; consulted personally and by corre- 
spondence with many of the chief engineers of the rail- 
road systems of the wong 7 and agreed upon all points 
but one. One member, Mr. George S. Morison, differed 
with the chairman, Mr. G. Bouscaren, and with Messrs. 
Foster Crowell, Virgil G. Bogue, S. M. Felton, J. D. 
Hawks, E. T. D. Myers, Samuel Thomas Rodd, 
A. M. Wellington, F. M. Wilder, and Robert W. Hunt, 
as to the width of heads of the proposed sections, and on 
that point made a minority report. 
As a of the committee during the latter part 
of its work, the writer knows the difficulties and labours 
of the task; and naturally, is gratified to know that the 
recommended rail sections are to day practically the 
standard ones for American railroads. During 1899, 
quite 75 per cent. of all the rails rolled by American rail 
mills were of what are commercially known as the Ameri- 
can Society sections, 
(To be continued.) 





Cuicaco.—The present papiicn of Chicago is esti- 
mated at 2,001,000. There has been an increase of a 
round 1,000,000 since 1890. 





os Me jee hye Pe ca Crom ”—ERRATUM.— 
e third paragraph of Mr. e's paper, read before 
the Institution of Mechanical Engineers on June 28, and 
re uced on page 865 of our last issue, should read as 
follows : ‘‘ The possession of a billet of hammered 27-30 
tons mild steel, with 20-35 per cent. elongation and 40 
per cent. reduction of area,” &c. The word “first” 
under Fig. 2, should be ‘* twist.” In Fig. 4 there should 
be an arrow joining the words ‘‘ Cracked ” to the 
spot where the obturator-pin is shouldered in the middle 
of its while another arrow should connect the 
break behind the head to the description commencing : 
**Shows where the head broke off.” Fig. 6 is to a scale 
of 7th, and Fig. 8 to a scale of »,th. 











— to build railroads, but has it improved the quality 
of the rails produced ? 


good service, even though the rails did not actually break. 


* Transactions, Am. Soc. C.E., vol. xxviii. 
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ROAD LOCOMOTION. 
Supplementary Paper on the Recent 1000-Miles 
Road Trials.* 


By Professor H. S. Hetz-Suaw, LL.D., F.R.S., 
Member, of Liverpool. 

In the foregoing paper attention was called to a most 
important trial of light self-propelled vehicles which was 
at that time being carried out. This trial has proved 
very successful, and has demonstrated in a remarkable 
way nob only the wonderful ga which has been 
made towards the perfection of the motor carriage, and, 
judging by the crowds who lined the streets in the 
towns, and gathered even along the country roads, the 
great public interest which is felt on the subject, but has 
undoubtedly been the means of eliciting much valuable 
information. Although its main features wi known 
to members through the public press, it has been thought 
desirable that the author should give a brief summary of 
the trial and its results. 

The credit of the satisfactory carrying out of a road 
trial of 1000 miles, in which a large number of vehicles 
have visited, and been exhibited in, the chief towns of 
the country, and through some of the most 
beautiful scenery, thus enabling a comparison to be made 
of the special features and actual performance of the 
numerous types of motor-cars now before the public, is 
due to the Automobile Club of Great Britain. Some 
ddea of the care with which the rules and regulations were 
drawn up, the completeness of the contour and other 
maps, as well as of the road instructions, may be i 
from the fact that the official programme—a copy of 
which will be found in the Institution library—consists 
of a volume of more than 200 . It may be fairly 
said that it was the great object of the club, as well as of 
all who took part in the trials, that nothing should occur 
to hinder the progress of a movement, the development 
of which not only promises much enjoyment for the users 
of both private and publicly-owned vehicles, but also 
solid commercial benefits from the use of light vehicles 
for trade purposes, and the growth of a new and 
important industry in this country. A 

he map on the diagram screen shows the route, with 
the towns where each stop was made for the night after 
a day’s run indicated in larger letters, these towns being 
Bristol, Birmingham, Manchester, Kendal, Carlisle, 
Edinburgh, Newcastle, Leeds, Sheffield, and Nottingham. 
Although there were only 11 days of actual running, the 
tour really extended over three weeks, exhibitions lasting 
a full day being held (with the exception of Kendal) at 
the above towns. There were also exhibitions of from 
one to three hours’ duration at other places en route, 
namely, Cheltenham, Keswick, York, Darlington, Brad- 
ford, Lincoln, and Leicester. 

Advantage was taken of the contour of the country at 
certain places to have hill-climbing trials; at three of 
these places, namely, Taddington, Dunmail Raise, and 
Birkhill, all competing vehicles had necessarily to make 
the ascent, as the hills formed part of the route, and all 
did so successfully, while the speed tests on Shap Fell— 
which were optional—were successfully undertaken by 
26 of the vehicles. The results have been carefully 
tabulated by the Automobile Club, and are reproduced 
in Table 5 on this , and it will be seen that while 
‘the average speed in pe steep ascents was in all cases 
ample for all requirements of —s and pleasure, the 
possibilities of high speed under such circumstances by 
modern motor vehicles are abundantly proved. Thus 
the car of the Hon. C. 8S lis was able to take the 
steepest of these ascents at 16 miles an hour, while the 
first and longer part of Shap Fell was taken at the almost 
incredible speed of no less than 27 miles an hour, the long 
and steep ascent of Dunmail Raise being made at 
203 miles an hour. In the case of Taddington, Danmail 
Raise, and Birkhill, Mr. Rolls had the usual complement 
of four passengers on his car. It may be sta’ 
the Shap trials vehicles were made to stop at the dip 
between the two portions of Shap Fell, and to ascend the 
steeper portion from a standing start, under which 
circumstances the average speed of nearly 18 miles an 
hour on the latter was attained by Mr. Rolls. This 
performance is all the more remarkable, since the official 
weight of this car unloaded was more than a ton, while 
the trials were not made after any special — 
‘ut as a part of the ordinary day’s run on a long tour. 

Coming to the general statement of results, is may be 
said that 83 vehicles entered, out of which 18 did not 
start. Amongst the starters there were no electric 
vehicles, and only two steam, and of these only one, 
namely, the Stanley steam-motor car, ran through the 
entire trial, The vehicles, with the above exception, 
were driven by petroleum spirit motors, and the results 
showed the entirely trustworthy nature of this motor, 
and how admirably it is adapted for the employment 
on light vehicles. The following is a brief tabulated 
summary of the general results : 
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oc! Trials of | 
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* Paper read before the Institution of Mechanical 
Engineers. For previous paper, see ENGINEERING of 
May 4, 11, 18, and 25. 
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TABLE V.—Avtomosite Civs 1000-Mines Tran, Aprit 23 To May 12, 1900. 


Hitt-Cimeine ComMPEtivions. 
























































Taddington, | Shap Fell, | Shap Fell, | Dunmail | pircnin, 
April 27. si at i : May 2. 
April 30. April 30. May 1. 
DESORIP TION. . 8 A '-— > he oe x “| - a ~~ 
: RSE ie ae. re a 
s iv me -1 32 ts be se ee sf 
4 2| % g/4 3 | 4 3) 4 | 3 §/4 
E EF) 3 |28|e8|22| 38/88 |e8|28| 69 | 28 | 28 
La a) ee |e ae aie le te ie te ie 
cwt.qrs. 
1 | Benz Ideal si 3 {10 38] 589; 2 3 5.01 2 | 6.0 2 |Both out tempo- 
rarily. 
2 ” ” ee ar) 10 2] 7.18 2 11.5 2 4. 2 2 \ Both . 
3 | Locomobile steam car- ” — ” . sae: —o 
ee ee rl 6 38) 9.76 2 6.0 2 6.64 2 9.79 2 1109 2 
4 | Gladiator Voiturette ..| 3} | 5 2] 817! .. Se ae ° FE 7.67 2) 7.5 2 (Both out tempo- 
rarily. 
5 | New Orleans car 18 6 0} 6.30 2 a 4.42 1 6.22 22 | 7.7 2 . 
6 ” se cee -| 3 7: 6.05} .. ee ‘5 4.74 1 “s 2 _ passenger out 
‘or a time. 
7 | Décauville Be --| 8h} 6 1] 670) .. 3 ae 5.13 1 
8 | International Victoria | 3 ia 5.29 2 e . 5.55 2 
9 ” ’ -|3 ua 6.17 2 a . 04 23 | 41 2 
10 | Star Voiturette 3} 3. | ob! 2 ; ™ 2%} 80] 2 
11 | Roots and Venables 23 <i 5.80 
12 | De Dion Voiturette 8 = es on [UBB | ef ee 9.79} .. | 10.9 2 
18 | De Dion Voiturette ..|3 | 7 0/1008) 2 | 14.5 2 | 7.68 = 82 | .. [One alighted near 
commencement to 
ore contact 
reaker. 
14 | Marshall cantons eS eee . ee | 11.6 2 4.42 2 
15 | M.C.C. Triump! 8} 6 2] 9.45] .. ee ve oe ee 9.33] .. 9.6 2 
16 | M.C.C. Triumph 34 = 7.56 s es “4 ws os 7.83 2 
17 | Wolseley Voiturette 3 13 0 | 10.08 2 | 13.0 2 6.37 2 7.90 2 8.6 2 
18 | Marshall carriage -|5 112 11] 4.04 2 (10.5 2 4.54 2 6.04 2 6.3 2 
19 | M.M. Co.’s 6 horse 1 
power phaéton --|6 | 21 8] 5.29 8 | 10.5 3 5.14 3 5.86 8 6.5 3 
20 | M.M. Co.’s oe phaé-| 6 | 20 3] 5.49 4 | 10.5 3 4.42 3 5.18 4 6.3 3 re passenger walk- 
21 | Brown Whitney steam eben 
car liws ee ee] oe ns 4.56 3 ms a a 7.67 86 | 8.9 3 /One out temporarily. 
22 | 8 horse-power Peugeot] & [17 0| 9.45 2 ‘+e Fe a6 ae 9.79 2 | 10.9 2 —— 
23 | 6 - Daimler} 6 | 19 0} 6.30 2 | 13.5 2 6.37 2 7.90 2 | 68 2 jA third ger 
walked the way 
up. 
24 oe 6 |} 2l 0} 6.55 13.5 4.42 6.64 47 | 6.6 3 . 
25 | Daimler Parisian ee wee Ge eT . | 16.0 e 8.92; .. 8.0 3 
26 | Richard car ak Kage Be ‘ oe 7.67 4 7.5 4 |One passenger 
walked for a few 
yards. 
27 | Richardcar .. 17 116 O]} 6.43 4 %e na a as 5.86 4 5.0 8 |All out temporarily. 
28 | Lanchester carriage ../ 8 ; 8.62; .. | 116 2 4.98 2 6.84 2 7.7 2 
29 | M.M. Oo.’s tricycle 2 : 2 1 os es ae oe 7.90 1 | 12.6 1 
30 | Simm’s motor wheel ..| 2: ‘ 9.45) .. or oe ¥e ee ee hn 
31 | Century tandem 2: Ga ee <3 “ . | Bl 210] 10.9 2 |Nopedals, Both off 
at finish. 
82 | Ariel quadricycle . | 3h | 4 15.18{ 25 | 20.5 2 6.12 28 | 11.41 211) 13.3 2 |Passenger alighted 
G i for about 20 
33 | Ariel tricycle, with) 2} | 3 14.40 2 | 20.5 2 6.64 2! 8.2 2 | 12.6 2 |Had todismount and 
Whippet attachment push. 
34 | Benz “2 (Mrs. Bazal- 
gette).. .. ..18 |10 0 | 670] 2 ; q 
85 Se (Mr. ‘ _ : 
ips. hie os ll 0 8.39 2. A . 
86 | 6 (ie Botley Panhard ‘ ar 2 1" . 
r. Butler) .. re 19 0 5.69 8 | 10.5 3 : 22 x 
37 | 6 horse-power Panhard _ ? _ : sd 
(Mr. T. B. Browne) cat OAR OF (OF 3 | 13.0 2 5.68 2 7.90 8 8.6 8 
88 | 6 (Mr ae tees tour ‘ 
r. A. Harmsworth 
0 | © ‘hanasianenee “Meas 4.66 2 | 66 2 {One out temporarily. 
(Mr. E. Kennard) 8 | 21 118.74 3 | 19.0 2 «> | 18.69 8 | 11.5 3 
40 | 6 aan _ — . 
r. H. Edmunds 6.43 2 J 
41/6 ge tieed ange = : 
r. E. Pitman 6 11.0 2 4.42 2 22 a 
on | ei! Ranneooeer” Sk 6. 2 |] 48 2 |Both had to push. 
Co.’s phaéton (Mr. 
Cordingley) .. -.| 6} » 6.30 
43 | 6 nc _. — “ 
r. C. K. Gregson)... 22 U/| 56.80) .. oe eA 6.84 3 4.1 8 /|One walking. 
44 | 6 horse-power Daimler} 6| 18 0] 839) 2 | 138.0 » | 4.82 6.92; 2 | 7.0 2 |Drop ne oft for 
(Mr. J. D. Siddeley) 2 yards to look at 
45 One We Eee) Daimler} ee 
r. W. Exe) .. --| 6/19 2] 817 8 | 115 3 0 2 ° 
46 | 8 horse-power Panhard bey ong . - : 
(Mr. Mark Mayhew) ..| 8 10.08 1 | 12.0 1 5.48 1 “ 413 
47 | 12 horse-power Daimler} 
. - J. 8. Montagu, 
a 4 on ee --| 12 . 11.19 8 ° oo . \ 4/10. 
48 mag y ogee 5.26 $14/ 10.4 2 
on. C. S. Ro! eo} 12] 21) 1117.77 4 | 27.6 2 A 2 , \ 
ao 1 hora: wor Daimler 17.71 20.54 4 | 16.0 4 
vr. J.A. Holder) ..| 12 | 25 1 | 14.40 i 4 24 4 a 
50 | 12 horse-power Daimler , _ ae ip . 
(Mr. J. Hargreaves) ../ 12} 6 3 oe - 6.41 
51 "ale Mane Ma — . 
r. Mark Mayhew) .. ee 7.74 2 | 15.6 2 97 2 s q 
52 — oo (Mr. A. J. , wing ie . 
ilson) .. a = 18.91 1 | 13.5 1 
- impress irieycle (Me. 5.13 1 6.8 1 |Had to push up. 
. Ashby ee bok & ee -- | 20.0 1 | 15.94 1 | 17.06 1 7.6 
54 | Enfield ee (Mr. 5 | 9.15 m3) ve ae 9.83 215} 12.0 i Passenger off, driver 
. M, Iliffe pedalling. * 
1 One off temporarily. Both alighted temporarily. _ 3 One off temporarily. 4 Both alighted. 5 Assisted 
with Is. 6 Two alighted bene ete 7 One alighted for 20 yards. . 8 Passen; er alighted, and driver 
ee vy hag cot gags a 9 Both pr reesh my — at Raich, 10 No pedals, both walked last part. 11 Both 
assenger a) ‘or ards. 13 All ht. i passeng alking, 
15 Dropped passenger on steep portion. , seta ge as sages 


It may be interesting to put the above particulars in an- 
other form, and the Table.overleaf gives the details of the 
trial, dividing the vehicles into those owned and driven by 
private individuals, and those entered by manufacturers. 

Altogether, about 50 vehicles, out of 6b which originally 
started, formed into line at St. Albans, in order to run 


together into London, to complete the tour at the buildings 
of the Automobile Club. re 

Of those who actually broke down, in one case the 
crankshaft was broken; in another there was a fractured 





piston-rod and broken countershaft; in another, the 
oe axles were fractured ; in another, the parts were 
stra: in consequence of a collision with a wall. One 
of the two steam vehicles failed owing to a cylinder head 
breaking, but it safely returned ‘: tanten 3 in another 
case, the front axle bent through excessive strain ; another 
broke its crosshead and wore the cylinders; in another 
vehicle the frame and wheels turned out to be faulty, and 
would not stand the wear of the run, while in one the 
| body of the vehicle itself (i.c., the woodwork) gave way, 
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All engineers are aware that such failures as these 
are only to be expected in any new class of machine, 
partiewlarly--where the vibrations and strains are £0 
exceptional, as in the case of a vehicle running at a high 
8 upon the common road, where the weight of 
every working part must necessarily be redu to @ 
minimum; but the entire absence of anything like a 
severe accident from any breakdown of the working parts 
in the run, where no vehicle did not, at some time or 
another, attain a speed of at least 25 miles an hour u 
the road in each day’s run, whilst many far exceeded that 
speed, must be regarded as a most encouraging result. 
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Speed throughout the 5 
ieee 3 :| Whole Trial of aa | 
) | cn | : 
cue lglg s| —_——__——_[g Sain 
ES|ES| 12 | Above | 5to8 6a se 
Zz IZ Miles. |9Miles.; Miles. ¢ \Z 
Privately owned 
and driven 29 | 20 6 oi 4 2) Fee oe 
Entered by makers} 54 | 45 6 17 1 13 | 6 

















Although in general no official recognition was made 
of any speed above the legal limit of 12 miles an hour, it 
was well known that speeds exceediig 40 miles an hour 
were attained upon roads free from other traffic; in one 
case, a well-known vehicle successfully raced an express 
train for several miles. hat can done in this 
direction by the modern motor carriage is, however, best 
illustrated by the result of the road race between Paris 
and Lyons, in which the winner, M. Charron, covered 
353? miles in 9 hours 8 minutes, thus beating the express 
train, which takes 8 hours 53 minutes to travel the shorte 
route of 320 miles. ° 

The pneumatic tyre and its advantages have been con- 
sidered at length in the paper, and it is interesting to 
note that with one or two exceptions all the vehicles in 
the run employed this typeof tyre. There is little doubt 
that the general freedom from failure of the working 
parts was largely due to the use of such tyres; and as far as 
could be gathered upon the various parts of the run, 
these tyres had on the whole given remarkably little 
trouble, nor had the results of wear been anything so 
great as had been expected ; and the tyres of most of the 
cars at the end of the 1000-miles run, appeared, as far as 
could be ascertained from inspection, very little the worse 
for wear. 

Probably the most important lesson of the whole trial 
was the absolute necessity for constant care and attention 
in order to obtain such results as have been recorded ; and 
in view of the general introduction of the motor vehicle 
for pleasure purposes, the necessity for skilful attention 
cannot be too strongly urged in order to avoid, not merely 
an geen | delays, but possible breakdowns which might 
cause something more than a mere annoyance. 





Tue Surz Canat —The total revénue collected last year 
by the Suez Canal Company was 3,772,700/.; the working 
expenses of the year having been 1,606,553/., the net 
profit realised was 2,166,147/. Of this sum 64,984/. was 
added to the statutory reserve, 2,061,521/. was applied to 
the payment of a dividend at the rate of 4/. 6s. 6d. per 
—, and a reliquat of 39,640/. was carried to the credit 
o ; 





AMERICAN PatENts.—The annual report of the United 
States Commissioner of Patents for 1899, just made 
public, shows that 25,527 patents were issued last year, in- 
—s designs and re-issues, a number but once before 
exceeded in the history of the department. The total 
receipts of the office, 1,325,457 dols., were also the largest 
for any year, except two, since 1836. More patents in 
proportion to ¢ oy were issued last year to citizens 
of Connecticut than those of any other State, the ratio 
being one to every 945 persons. 





Tue Discovery or Brazit,—The 400th anniversary of 
the discovery of Brazil was celebrated throughout the 
Republic on May 3. Although Brazil was thus discovered 
400 years since, the first European who visited the beau- 
tiful bay of Rio de Janeiro was Fernan de Maggellanes 
in 1519, and 12 years more elapsed before any decided 
— was made at colonisation. Bahia was the original 
capital of Brazil, and was regarded as such for upwards 
of two centuries. A great impetus was given to Brazilian 
colonisation by the emigration of King Joao, of Portugal, 
from that country, when it was invaded by Napoleon in 
1808. King Joio brought with him many distinguished 
Portuguese, and the settlement of Brazil was then under- 
taken in earnest. 





Emery Grinpinc Macutwe.—Messrs. Poth, Hille, and 
Co., Engineers, 27, Leadenhall-street, London, E.C., are 
manufacturing a simple and useful form of emery-grinding 
machine, which they have named The Excelsior. It is 
worked by foot on the system of the driven foot lathe, the 
emery wheel, flywheel, and axle being supported by a 
framing bolted to a bench, and supported on a telescopic 
column so that it can be fitted to any height of bench. 
The driving wheel is placed under the level of the 


table, the emery wheel over it, and a suitable bear-| Rag 


ing iece is fitted to the framing for supporting the 
job close b+ to the er wheel and is adjustable. The 
tool, therefore occupies little room, will do much of the 
work usually filed, at much less cost in time. The 


emery wheel is usually 6 in. in diameter, and ? in. in 
width. 





LAUNCHES AND TRIAL TRIPS. 


Tue Russian first-class cruiser Bayan was launched a® 
La any Ong on June 12. The engines are -~ lied with 
steam by 26 Belleville boilers and develop 16, horse- 

wer, With a 8 of 21 knots. The armour belt is 

ft. wide, 4 ft. being below the water and 2 ft. above, 
and varies from 4 in. to 8 in. in thickness, and above is a 
slighter protection 3.2 in. thick. The deck is from 
1.2 in. to 2in. in thickness, and the protection of the 
turrets is 6in. The guns are loaded and the turrets 
turned by electricity. There are six searchlights. 


The passenger steamer Wittekind, belonging to the 
Norddeutscher Lloyd, of Bremen, left the Tyne on Tues- 
day, the 19th ult., for Bremerhaven, to take her station 
in the North Atlantic passenger service after having 
been lengthened 60 ft. and thoroughly overhauled and 
refitted. Originally the s.s. Wittekind was 384 ft. long. 
She is now 444 ft. long by 46 ft. beam by 30 ft. moulded 
depth. The whole of the work has been executed jointly 
by the neighbouring firms of the Tyne Pontoons and Dry 
Docks Company, Limited, of Wallsend, and Messrs. 
Wigham Richardson and Co., Limited, of Walker-on- 
Tyne, in a most satisfactory manner. 








The new twin-screw cable steamer John Pender, built 
by Messrs. R. Napier and Sons, Limited, Glasgow, for 
the Eastern —s h Company, London, completed her 
official trials on the Firth of Clyde, on the 21st ult., and 
sailed pee: + aprons for London. The John Pender is 
the sixth cable steamer Messrs. Napier have constructed 
for the Eastern Telegraph Companies, but is much larger 
than the others, and is the finest and fastest vessel in the 
fleet. The general dimensions are: Length, 317 ft.; 
breadth, 41 ft. ; depth moulded, 26 ft. 8in. ; with a gross 
a of 2335 tons. The upper deck is flush all fore 
and aft to obtain an unobstructed lead from the five cable 
tanks to the picking-up and paying-out , and to the 
bow and stern sheaves ; the spar deck and fittings are of 
teak, and the most modern appliances have been pro- 
vided for the difficult and delicate service of laying and 
repairing submarine telegraph cables. These include the 
steam cable machine, dynamometers, turning-over gear, 
sounding machines, powerful searchlight, and a very com- 
plete installation of electric lighting with duplicate dy- 
namos. The propelling machinery consists of two sets of 
triple-ex ion engines, having cylinders 22 in., 35 in., 
and 58} in. in diameter by 3 ft. stroke, and three single- 
ended boilers for a working pressure of 175 lb. The re- 
sults of the trials were satisfactory. 


Messrs. Wood, Skinner, and Co., Limited, Bill Quay, 
Newcastle-on-Tyne, launched, on the 23rd ult., a steel 
screw steamer built by them to the order of the Burnett 
Steamship Company, Limited, of Newcastle-on-Tyne. 
The principal dimensions of the vessel are as follow, 
viz.: Length, 220 ft. ; breadth, 33 ft. ; depth moulded, 
16 ft. 6in.; and her deadweight carrying capacity is about 
1600 ane. The — will fitted — . set of ae. 

ved t triple-expansion engines, which have n 
5 tel by the North-Eastern Marine Engineering 
Company, Limited, at the Northumberland Engine 
Works, Wallsend-on-Tyne, with cylinders 17} in., 28 in., 
and 46 in. in diameter, respectively, with a stroke of 
33 in., supplied with steam by a large steel multitubular 
boiler working at a pressure of 160 1b. per square inch. 
The vessel was named Heworth. 








The steel screw steamer Numidia, built by Messrs. 
William Gray and Co., Limited, West Hartlepool, to 
the order of the Hamburg-American Line, Hamburg, 
was taken to sea for her trial to, on the 26th ult. The 
Numidia has been built to Lloyd’s highest class. Her 

rincipal dimensions are: Length over all, 336 ft. ; 

readth, 47 ft. ; and depth, 24 ft. 10 in. The engines are 
from the Central Engine Works of the firm, and have 
cylinders 24in., 38in., and 64in. in diameter, with a 

iston stroke of 42 in., and there are two single-ended 
Godless working at a pressure of 160 lb. per square inch. 
The Numidia underwent the trial most satisfactorily, 
averaging 9? knots, and on its conclusion proceeded to 
Hamburg, where she loads for America. 





Messrs. Alex. Stephen and Sons, Linthouse, launched 
on the 28th ult. a steel screw steamer for Messrs. Fred 
Leyland and Co., Limited, Liverpool. Her dimensions 
are: Length, 5114 ft. between perpendiculars; breadth, 
58 ft. moulded ; draught, 45 ft. moulded; and the 
tonnage is about 8700 tons. Accommodation is provided 
in the bridge house for about 90 first-class —— 
with dining saloon, music-room, smoking-room, &c. The 
ship is also fitted for carrying cattle, and is capable of 
taking a very large cargo, whether in deadweight or 
measurement. The main engines are 32 in., 54 in., and 
a diameter by 66 in. stroke, and working pressure 
1 b 





Messrs. Craig, ay and Co., Thornaby-on-Tees, 
launched on the 28th ult. a steel screw steamer of 
the ewig Scenes: 299 ft. by 43 eh 21 ft. 3 in. 
moulded. e engines have been constructed by Messrs. 
Blair and Co., Limited, Stockton, the cylinders bei 
21 in., 35., and 57 in. in diameter by 39 in. stroke, wit 
two large steel boilers working at 160 1b. pressure. This 
vessel has been built to the order of M. iE ceotiich, of 
usa. She is the fifth that Messrs. Craig, Taylor, and 
Co. have built off the same scrieve, and they have other 
two similar ones building. The vessel was named Pres- 
jednik Becher. 


Messrs. Furness, Withy, and Co., Limited, Hartlepool, 
launched on June 28, a steel screw steamer, built to the 





order of Messrs. T. Wilson, Sons, and Co., Limited, Hull. 


She is over 350 ft. in length, with a measurement capacit; 
of 8350 tons. The i will be suppli Sees, 
Sir C. Furness, Wes and Co., Limited, Middles- 
brough, with cylinders 25 in., 40 in., and 66 in. in dia- 
meter by 45 in. stroke, steam being supplied by two 
single-ended boilers 15 ft. 9 in. by 10 ft. 6 in. long, and 
180 lb. pressure. The vessel was named Morocco. 


Sir Raylton Dixon and Co., Limited, Middlesbrough, 
launched on Thursday, June 28, a steel screw cargo 
steamer, built to the order of the Empire = gpm Com- 
pany, Limited, Cardiff (Messrs. G. H. Wills and Co., 
ma: rs and directors). Her principal dimensions are : 


, 282 ft. 8 in.; beam, extreme, 40 ft.; depth 
moulded, 20 ft.6 in. Triple-expansion ines will be 
fitted by Messrs. T. Richardson and Sons, Limited, with 


cylinders 


in., 33 in., and 56 in. in diameter by 36 in. 
stroke, oe with steam by two 
boilers working at 160 lb. pressure. 


a single-ended 
he vessel was 
named Corso. 


steel screw steamer Boliviana proceeded on 
trial trip in Hartlepool Bay on the 29th ult. 
he | y Messrs. Furness, babes and Co., 
Limited, Hartlepool, to the order of the British Maritime 
Trust, Limited, London. The vessel is over 382 ft. in 
length, and built throughout of Siemens-Martin steel. 
She has a deadweight copay of 7850 tons, and a measure- 
ment of 11,758 tons, and takes Lloyd’s highest class. The 
propelling machinery has been supplied by the well-known 
engine builders, Messrs. Sir C. Furness, Westgarth, and 
Co., Limited, Middlesbrough, and the machinery under 
the charge of Mr. T. Westgarth easily gave a speed 
of 114 knots. 


On the 29th ult. the steam pilot-boat Leda was success- 
fully launched from the yard of the Lytham Shipbuild- 
ing Company at Lytham. She has been specially de- 
signed and supervised during construction by Sir John 
Wolfe Barry, consulting engineer to the Bombay Port. 
Trust, and is intended for | poe service within the limits 
of the Port of Bombay, and to assist also in towing when 
required, for which special strengthening arrangements 
have been carried out. Her principal dimensions are 
99 ft. 6 in. by 16 ft. by 8 in., and her machinery will con- 
sist of two sets of triple-expansion engines, each set. 
having cylinders 9 in., 14 in., and 244 in, with a stroke of 
18 in., and taking steam from a large single-ended boiler, 
which will be placed amidships. 


After a couple of preliminary runs the two torpedo- 
boat destroyers Falcon and Ostrich, built by the Fairfield 
em 8 Engineering Company, Limited, to the 
order of the British Admiralty, have during the past fort- 
night most satisfactorily ed through the official trials 
in the Firth of Clyde. The mean results were: Falcon, 
speed trial, 30.135 knots; coal consumption trial, 30.09 
knots. Ostrich, speed trial, 30.113 knots ; coal consump- 
tion trial, 30.161 knots. A special low-power coal con- 
sumption trial of the Ostrich was carried out at a 
speed of 13 knots, when the distance run per ton of coal 
was nearly 44 knots, equal to about 50 miles. The results. 
obtained all through are highly creditable to the Fairfield 
Company, and in the rapid construction of the two vessels 
the firm have eclipsed anything that has yet been done in 
the country. 





The 
her offici 
She has been built 











New York AND Newark Bay.—A syndicate of Eastern 
capitalists is maturing plans for a ship canal through 
Bayonne, New Jersey, connecting New York and Newark 
Bay. The canal, as projected, would be 200 ft. wide, 
30 ft. deep at low water, and 8 miles vy 2 It would add 
16 miles of water front to the traffic facilities of New 
York. The — has acquired the control of the New 
— — Newark Bay Ship Canal Company already 
chartered. 





Sree, In GerMANy.—The production of basic steel in 
Germany was as follows eg Sage of the six years 
ending with 1899 inclusive: 1894, 3,241,272 tons ; 1895, 
3,539,203 tons ; 1896, 4,297,447 tons ; 1897, 4,538,637 tons ; 
1898, 5,065,896 tons ; and 1899, 5,667,050 tons. Bessemer 
steel figured in these totals as follows: 1894, 2,342,161 
tons ; 1895, 2,520,396 tons; 1896, 3,004,615 tons; 1897, 


3,234,214 tons ; 1898, 3,606,737 tons ; and 1899, 3,973,225 
tons. It will be noticed that production is rapidly 
increasing. 





PHOSPHATES.—The production of phosphates throughout 
the world last year was 2,500,000 tons, as compared with 
2,100,000 tons in 1898, 1,870,000 tons in 1897, 1,615,000 
tons in 1896, 1,730,000 tons in 1895, 1,825,000 tons in 1894, 
and 1,706,000 tons in 1893. Of the 2,500,000 tons of 

hosphates raised last year, 650,000 tons came from 

lorida, 500,000 tons came from Tennessee, 400,000 tons 
from the Carolinas, 400,000 tons from Algeria, 350,000 
tons from the French department of the Somme, and 
209,000 tons from Belgium. 


British AND AMERICAN STEEL.—The production of 
steel in the United States is now very greatly in excess of 
the corresponding production in Great Britain. In 1890 
American steel was made to the extent of 4,277,071 tons ; 
in 1895 the total had been carried to 6,114,834 tons; and 
last year it stood at 10,533,670 tons. British steel was 
a in 1990 to the amen op ar 3383 oo 
the corresponding output receded to Cons ; 
last year the production was 4,855,325 tons. It will be 
seen that the output of British steel is growing, upon 
the whole, but that the American output is expanding 
with more rapidity. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
oo a. Se ee ee ee the Specification is 
not illusi . 


Where inventions are communicated from abroad, the Names, é&c., 


oe ene iny ta baad ot the Patent Ofice Sale 

Copies 0 race A 

Branch, 25, ea Buildings, Chancery-lane, W.C., at 
the uniform pri ‘ 

The dats of eit gore Baye Dap ape ve Rell 9H 
Specification is, in each case, given after the abstract, unless the 


Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


6296. W. Seechast, Aix-la-Chapelle, Germany. 
Electric Furnace. [8 Figs.) April 4, 1900.—This invention 
has reference to furnaces for the manufacture of calcium carbide 
and other products requiring high temperatures. The drawing 
here reproduced shows an upright furnace designed to be dis- 
charged by hand ; in two further figures, not reproduced, an in- 
clined furnace with discharging mechanism is shown. The fur- 
nace is charged from the top, and the*electrodes are placed a 
ilttle below the charging hopper and above a cooling jacket, while 





at the bottom of the furnace is a chamber wherein is collected 
the product in position to be lifted out. The cooling jacket is to 
cool the products of the furnace, as well as the undecomposed 
part of the charge, to below their kindling temperature, in order 
to prevent such losses as are unavoidable when the products of 
an electric furnace are discharged very hot, and come into contact 
with the outer air, whereas by cooling as here set forth the unde- 
composed part of the delivered charge can be, it is stated, used 
again. (Accepted May 23, 1900.) 


5321, H.J.Haddan,London. (A. Lindstrom, J. Hewitt, 
and T, Hewitt, Chicago, U.S.A.) Storage Battery Elec- 
trodes. [8 Figs.] March 20, 1900.—Electrodes of the form 


illustrated are proposed for use as pasted lead plates for storage 




















i 


(sey 


batteries. It will be seen that the active matter is continuous 
within each vertical division of the grid. A modified form is 


WJ 


shown in which the triangulated bars are of different section. 


(Accepted May 23, 1900.) 


10,241, O. Imray, London. (Oesterreichische Gasgluh- 
Some _ oo May gee inventi 
escence 15, 1899.—This invention 
relates to the manufacture of lany of the 
specification No, 1535, 1898, in which an osmium filament is 
pre hay, prmeny ge in a glass globe. According to this in- 
n, after 





24 hours wey 


holder, and has secured to its lower end a 
more than counterbalances the valve and ite 
holder is quite down the 

kind described in | val cl 

tion and consequent 
rising, raises the valve un 
80 opening 
the weight. 
valve is attached to the roof of 
several | gas outlet pipe. (Accepted May 30, 1900.) 


t 
the uppe ee ct th socket is The 
r edge & spun. upper 
burner tip is mad 


| specification also describes a method of manufacturing compound 


osmium filaments containing a pro 
niobium, tantalum, silicon, or me’ 
of the rare earth metals. 


rtion of zirconium, thorium, 
of similar behaviour or other 
(Accepted May 30, 1900.) 


6684. E. Dervin, Paris. Electric Coherer. April 10, 
1900.—Gold, silver, platinum, and their alloys, either in the pre- 
cipitated or crys e state are employed as the cohering sub- 
stance, and are enclosed in a glass tube having two metallic pl 
connected in the circuit. These metals may be employed crystal- 
lised in the native state or in a globular state, the globules bein 
obtained, for instance, by wing gold filings into a semi-fi 
bath of borax and sulphate of lime in fusion, allowing it to cool, 
and recovering the gold by the action of water and acids. It is 
stated that ‘‘tubes made with the above specified coherer sub- 
stances @ sensitiveness incomparably superior to that of 
the tubes now in use.” (Accepted May 30, 1900.) 


14,010, J. Swinburne and C. H. Stearn, London. 
Apparatus for o Radiation and Light by 

ectricity. July 6, 1899.—According to this invention, means 
for obtaining radiation and light by electricity, such as described 
in the specifications No. 21,218, 1896, and No. 14,059, 1898, are 
combined with regulating devices acting on the principle of 





amber, in place of 


posed in the circuit of the sparking tube or 
in the 


using a resistance or condenser as described 
specifications. (Accepted May 30, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
5976. H. H. Lake, London. (J. F. Place, New Jersey 


U.S.A.) Vessels for Hol quid Air. [5 Figs.] 
March 30, 1900.—The vessel is pol: 


oresaid 


ed on its outer surface to 
lessen heat radiation, and is enclosed by an insulating chamber 
or Byes this again being enclosed by an airtight case securely 
fixed arcund the neck of the vessel. rem the neck of 
the vessel is an air or gas chamber connected through ports 
with a spring-loaded relief valve located in a cap screwed to the 
neck of the vessel. Expanded cold air or cold gases, which gather 
in the air or gas chamber, 


pass along passages around the insulat- 
ing chamber or space and through a packing of felt into an open- 


\ 
. 


Yl 


AN 





ing leading to es around a further casing of wood fibre 
which encloses the liquid-containing vessel and its insulating 
chamber. An outside case insulated from the wood fibre casing 
by strips of felt, and enveloped in an outside =oage of flexible 
fibre lined with impervious material surrounds and encloses the 
whole. The inside of the liquid-containing vessel so constructed 
is arranged to communicate with the outside atmosphere through 
two cocks and a double-passage tube, one cock being in communi- 
cation with the vessel near its lower end and the other communi- 
cating with the vapour passage in the neck of the same. 
are forty claims occupying five pages. (Accepted May 23, 1900.) 


6730. B. H. Thwaite, Lond r 


catch-box and the gas delivery pipe is interposed a bell valve 
having a water seal. The stem of the valve has fixed on it a 
further bell with water seal, so that the valve can be moved 
without a escape of gas. A chain passes from the valve 
stem over a pulley carried by a bracket fixed to the valve casing 
under a pulley attached to the side of the gasholder tank, over a 





6730 


t which rather 
When the 
it rests on a fixed bracket, and the 


that there is no possibility of 
of the 2 


-_ the valve, 
odifications are shown 


sh and 
the holder immediately over the 


J. WwW. Bra: > Leeds. Gas Barner. | 

900.—The t of the burner is of metal, 

is ith a shallow groove into 
ion 


4 Figs. 
an be 


which 
of the 
hich is 
‘ion 


the lower 


le separate from ion, Ww 
red to the socket, and is of the kind known as “ Bray’s” un: 


ve force, such as a choking coil or coils inter- | is 


. Piston of the fu p 
e re 


on. Gasholder Safety 
Valve. [3 Figs.) April 10, 1900.—Between the usual water | th 


is 
uae water is added and a sl 
boiled for about ten minutes to remove impuri 


in-Furness. 
1899.—This invention ‘relates to a 


suitable material, fused or connected together. Holes, 
in diameter at the interior of the burner, pass from the in 


ir 
or 





of the burner to a concave recezs formed in the upper surface of 
the burner tip. (Accepted May 30, 1900.) 


GUNS AND EXPLOSIVES. 

9660. H. Ehrhardt, Germany. Manufacture of 
Multiple Tubular Metal articles. (5 Figs.] May 8, 1800.— 
The object of this invention is to manufacture from one piece of 
metal several united tubular structures to be used, for example, 
for double or multiple-barelled guns. For this purpose a blank 

stamped by two or more mandrils according to the kind of 











united tubular structure it is desired to manufacture, and is then 
drawn out to the desired dimensions, In this manner several 
connected tubes may be made integrally, and not connected to- 
gether either by welding or by soldering. It is stated that ‘‘ the 
advantages which such tubes used for guns over those 
brazed together consist in their ch r man re and greater 
strength and lightness.” (Accepted May 23, 1900.) 

. Essen 


13, Reichwald, Lon Fried. Krupp, 
Germany.) Gun 899.—'The 


don. ( ru: 

f th RF... ean heute , bject of 

eneral arrangement of the gun: orming the subject o 
this invention is phot nt iy the same as that described in 
No. 25,364 of 1898. Each extremity of the carriage axle has two 
lugs, to one of which is attached a bolt a column of 
ring discs which at one end bear on a nut on the bolt, and at 
the other end bear against a flange on the side of the carriage. 


To the other lug is connected the piston-rod of a fluid pressure 








brake, the cylinder of which rocks in bearings on the sides of 

e nm firing the springs”are com , and the 
ressure brake is moved outwards by reason of 
lative movement of the body of the and the outer 
ends of the axle ; part of the recoil is thus utilised to compress 

e springs, an is neutralised by the fluid pressure brake. 
It is stated that the anchor may thus be made of lighter form, or 
under some circumstances be dispensed with entirely. (Accepted 
May 238, 1900.) 


12 ge, 4-3. Reais, London. (J. - g. go ge Sadie. 
nopolis, U.S.A. tro-Explosives. Ju .— 
nitro-explosives, starch is subjected to rs tem; vate 


produ 
further pulley carried by a bracket attached to the roof of the meme f 100 deg. Cent., but not exceeding 140 deg. Cent. in 
. order to dry it, and while hot is put into a closed container and 


cooled to below 4 deg. Cent. One volume of nitric acid of 1.50 
specific gravity is mixed with two volumes of sulphuric acid, 
orgy gravity 1.84, and the mixture cooled to below 4 deg. 
ent., and to each litre is added 200 grammes of the dried starch, 
neta | cooled to below 4 deg. Cent., and the whole is mixed 
thoroughly by constant — The mixture is then reduced 
to a temperature of 4 deg. Cent. by pourin: 
using about 2 Ib, of ice for each pound of 
pro i qui rr vity 0 tt is separated, and 
ing, © lo gra’ -80, 3 
surplus acids saved for future use. The nitro-starch mass 
is washed a time or two to remove excess of acid, then 
ight alkaline reaction luced by 
 alkalised mixture is vigorous! 
ties whi 
the 
settles 


soda ash, after which 


explosive 


a and im 
It isstated the nitro-sta: 


ly and admite of washing, draining, &., wi 
rapidly May 23, 1090.) ig ning, &c., with great ease. 


9416. A. T. Dawson, and J. Barrow- 
Ammunition mene.» May 4, 
construction of ammunition 


guns, 


e . oon. eneiaes pee 
constituting a single tray or , which on the 
lect into the psth of the trays or holders 








, the um 
the filament is subjectei to 


tinued heating at a moderate 


The 


oO 
perature. 





secu: 
jet tp ; it is placed within the lower portion of the burner tip, 


e two parts, comprising the tip being made of porcelain or other 


ing sid 
le 
with the mal 


The 


chain, but between their 
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secondary chains exceeds that of the main chains, so that as 
every other charge is reaching the upper part of the shaft the tray 
or holder of the secondary chain passes under and overtakes and 
passes through the holder on the main chains, and lifts the 


Fig. Sf 


a 


























es are alternately turned over 


Thus the elevated cha: 
the sprocket wheels on the one side, and over the wheels on the 
other side, and delivered on to slopes, down which they run into 
positions convenient for being raised to the gun or guns. (Ac- 
copted May 23, 1900.) 


from it. 


5830. R. dan, London. (Vereinigte Koln-Rottweihr 
Pulverfabriken, Cologne, vomenn) Nitro - Cellulose. 
{1 Fig.]’ March 28, 1900.—A process is described for neutralising 
acidity in nitro-cellulose, and the invention aims at reducing the 
quantity of water necessary for the manufacture, and in obtain- 
ing a more stable product, in some cases more readily pulverisable 
than the ecoing mpl a sa by ordinary processes. When the 
nitro-cellulose is ready for boiling, it is placed in water and boiled 
under a pressure e ding one at here. It is stated that 
the pressure may advantageously exceed five atmospheres, in 
which case the cellulose under treatment will break up into a 
fine powder, or into a form from which it can be converted into 
fine powder by slight friction. (Accepted May 23, 1900.) 


HYDRAULIC MACHINERY. 


11,929. J. Selwig, Germany. Hydraulic Trans- 
port Apparatus for Gun-Cotton. [8 figs.) June 8, 1899. 
—The apparatus consists of a vertical funnel connected at its 
lower open end by an elbow or S-shaped pipe, with an inclined 
pipe or open channel leading to the place to which the gun- 
cotton or similar nitrated substance freed from the surplus of 
acid, is to be transported. The funnel is put up close to the 
nitrating or acid centrifugal machine, and is enveloped near its 





a - 











upper open end by an annular hollow chamber communicating 
with the water-admission pipe, and fitted at its inner side with 
water-discharge openings arranged in such a way that the water 
running out envelopes the gun-cotton thrown into the funnel and 
is equably distributed. Over the funnel there is arranged a fume- 
hood connected with a pan for drawing off the nitric acid fumes 
as well as the aqueous vapours. At the other end of the trans- 
port pipe the gun-cotton is collected in baskets or wooden vessels. 
(Accepted May 30, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


10,184. E. Jones, Warwick. Roller Bearieep. 
fll Figs.) May 15, 1899.—From strips of sheet steel of a suitable 


Fig. 


\Fig.2. Fig.2. 
© 
} 
width are punched out blanks having pointed forward ends which 
fit into correspondingly recessed 


rear ends when the blanks are 





bent to tubular form. A tube former, consisting of a suitably 
curved abutment block which, when the blank is pressed against 
it with its pointed end foremost, curls or rolls the metal into a 
circular form until its ends are brought adjacent to each other, 
is preferably used, and the tubes so formed have the interlocking 
ends of the blank closed ther either by a swaging or rolling 
com and a smooth and regular external surface is given to 

em by finally forcing them through a die. It is stated that 
“by forming the tubi rollers in the manner described, the 
longitudinal n or fibre of the metal is disposed in the direc- 
tion of rotation of the rollers, caused by their contact with the 
reome supported by the bearing in which they are employed.” 
Accepted May 36, 1900.) 


11,581. J. W. Wailes, Whitley, Northumberland. 
Woldiess Chain Punching Machine. [10 Figs.) June 5, 
1899.—Although the main object of this invention is to remove 
webs or fins of metal from both the interior and exterior of 
each link of rolled weldless chain, the specification states that 
it is also applicable for removing webs of metal or punching holes 
in other articles such as girders. A pair of punches are pee 
of such size, that the edges are close to the sides of the link, and 


they are caused to hold the web firmly between them. While the | yaya) 


web is thus held, the punches are caused to move down together 
and thus remove the web from the link. The punches are fitted 
into a block carried on an hydraulic cylinder attached to a slide, 
the lower pressers against which the punches work are fitted 





Rol. 





into a block carried on a ram working in an hydraulic cylinder 
also attached to the slide, on which the upper yr cylinder 
is fixed. The ram of the upper cylinder is fixed to the framing 
of the machine. Fluid is admitted to the a cylinder, forcing 
it down until the punches rest on the top of the web, at the same 
time the fluid passes to the lower cylinder through a pipe con- 
necting the two cylinders, and raises the ram so that the pressers 
bear against the underside of the web. While the web is thus 
held the pressure in the top cylinder causes the slide with cy- 
linders, punches, and to move still further down, thus 
gradually shearing out the web. The pressure is then released, 
and the parts raised to their normal tion by a small hydraulic 
ram. Various other arrangements are descri and shown for 
operating the punches. (Accepted May 30, 1900.) 


MILLING AND SEPARATING MACHINERY. 


5753. ©. Erfurth, Teuchern, Germany. Edge- 
Runner Mill. [2 Figs.) March 27, 1900.—The diagrammatic 
views here reproduced show in plan and elevation a mill of the 
edge-runner type. The raw material is placed in the middle of 
the plate, and by the rotary motion of the same and a vertical 
feed scraper, is carried under slightly conical transporting rollers, 
whereupon the material is pushed under the edge runners which 
disintegrate the material, the following transporting roller pushes 











it somewhat further towards the circumference of the rotary 
table, and the process is repeated until the material is pushed far 
enough outward to be removed by a fixed curved scraper. It is 
possible by giving the transporting rollers a greater or less in- 
clination to the plate to bring the material quickly or slowly 
from the plate, whereby finer or coarser grinding is effected. It 
is stated that this mill is especially suitable for grinding clay in 
the preliminary operations connected with the manufacture of 
pottery. (Accepted May 23, 1900.) 


TEXTILE MACHINERY. 





9100. G. R. Shevill, Brooklyn, U.S.A. Manufac- 
ture of Fabric to Imitate Fur or Down-Bearing 
+7) sewn Fee] 
Fogel 





























9100 





Skins. [4 Figs.) May 1, 1899.—The drawing illustrates the 
invention applied to an ordinary loom, a mass of loose down or 





fur being located at the point where the woof threads are incorpo- 
rated with the threads. B. arrangement the hair or 
downy filaments of the mass of fur or down are caught up and’ 
secured between the warp and woof threads in the reticulations 
formed by them. The invention is also described as applied to 
a knitting machine, but no drawings are given to illustrate such 
application. The inventor also states that “in some instances B 
employ unshrunken, shrinkable, thread in the manufacture of the 
textile base or backing, and after the down or fur is incorporated 
with such base I shrink the fabric by — By that means aw 
exceedingly strong adherence between the layer of fur or down 
and its backing may be secured.” (Accepted May 23, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


9057. E. J. M.la Combe, Brest, France. Protect- 
ing Steam Generator Interior. April 29, 1899.—For the 
pui of protecting the interiors of iron steam generating or 
conveying receptacles from the corrosive action of sea water and 
fatty acids, and for securing ready shedding of scale ; the said 
interior surfaces are, according to this invention, silver-plated’ 
electrolytically. The steel or iron pa Ge first coppered in the 

way in an alkaline bath, with or without a previous 
coating of nickel being given. If the tubes are to be bent hot. 
after silvering, it is stated that they may preferably be coppered! 
by immersion in a fused bath of sea salt and bichromate of potash 
a 20 of copper have been introduced. (Accepted 

ay 23, . 


VEHICLES. 


2862. C. Richter and R.T. Eschler, both of New 
Jersey, U.S.A. Electric Traction Motor. [2 Figs.) 
February 13, 1900.—The wheels of the car are chambered, and 
within the chamber ofeach wheel are electromagnets whose 
cores are firmly secured to the axle and carry on their sides 
brushes which contact with commutators on the inner side of the 
web of the wheel. To the interior of the wheel rim is fixed the 





armature which freely encircles the field magnet but revolves 
with the wheel. The electric conductors pass through the hollow 
axle and connects the magnets and brushes; the armature and 
commutators are ted by duct within the whee? 
chamber. Dirt and other foreign matter cannot readily get in 
the chamber in the wheel, as it is practically closed. (Accepted 
May 23, 1960.) 





MISCELLANEOUS. 


14,506. H.C. Pruce, Birmingham. Panic or Crush 
Bolts. [4 Figs] July 14, 1899.—The crush or operating bar i» 
arranged at a short distance from the door and is supported near 
its ends by a pair of cranked arms or levers, having their inner 
ends pivoted upon pins on the door. One of these arms works ip 
a slot in the casing, and at its outer end is forked or slotted to: 
take a pin or roller fixed to the back edge of a sliding rack,. 
whose fore part is continued into a long rod or bolt, whilst the 
teeth on the inner edge engage with the teeth of a loose pinion 


Fig.2. 








that engages with the teeth of a second rack, also having a bolt- 
like continuation. The bolt-like extensions of the racks work 
within guides secured to the back of the door, and the rack 
mechanism is covered by a casing. On the weight of a crush 
coming against the bar, it is forced forward; the crank arms 
are caused to turn on their pivots, and through the pin or 
roller on one of them the racks and bolts are caused to slide 
so as to simultaneously withdraw and free the door. (Accepted 
May 23, 1900.) 


UNITED STATES PATENTS AND PATENT PRAOTIOB, 
ions with illustrations of inventions patented in the 
trials of it law cases in the United ih 
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Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
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THE STATE RAILWAYS OF FRANCE | pedals are odd or even ; these colours appear suc- 


cessively in each of the openings in the direction 
AT THE PARIS EXHIBITION. of the movement of the train. The apparatus 
(Continued from page 3.) 


can record simultaneously the positions of trains 

ANOTHER interesting exhibit is that of the auto- | running at the same time, and in the same direction, 
matic train controller, devised by M. Metzger, the | between the two stations, it being of course under- 
director of the French State Railways. It is an stood that only one train is on a section at the same 
electric signalling apparatus, indicating automati-| time. The bell gives signals under the following 
cally and simultaneously to the two stations between | conditions: 1. If a train ison the section unex- 
which the train is moving, the passage of the latter pectedly ; 2. If a train is running on the wrong 





annexe at Vincennes, and applied to a double track, 
a block system normally intended for a single 
line, but which can be equally well applied for 
double way by a simple modification of. the com- 
mutator. This ingenious apparatus is due to 
MM. Sarroste and Loppé, inspectors attached to 
the electrical department of the railway. The 
system comprises the following parts : Electrically- 
locked levers controlling the signals ; electric block 
commutators of a special type for unlocking or 


at various points on the line. It has two recorders track ; 3. Incase of the derailment of one or several | locking the levers ; contact plates laid in the track 
and four pedals; the first two of these latter| vehicles; 4. If two trains are on the same section ; | which control the working of a relay on the pas- 


emt cl | Q Fig .8 
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transmit the signals to the receiver, of which 
there is one at each of the two stations ; these 
signals are identical and are connected by a 
single wire ; they have three openings in the form 
of a lozenge, and a bell. The four pedals are 
placed in the centre of the track between the two 
stations, and the distance is therefore divided 
into five sections. 'The system is completed by 
a transmitter, which sends currents through the 
wire at the moment of contact ; the first and last 
transmitters are arranged to send only a single 
impulse, while the others send two. The three 
apertures of the station signals, show white nor- 
mally ; the passage of a train over the pedals throws 


up a blue or yellow panel, according to whether the | 








9 wm ee ow a we we we we oo we nn = 5 ee wn wn oe oe wee = +, 
. b 


poor 2-2 - 3+} ---------- - - +--+ -- - --- 5 


5. If two trains are run- 
ning in opposite directions 
on the same track. Be- 
sides signalling under these 
unusual or well-nigh im- 
possible conditions, the 
bell signals any defect or 
irregularity in the work- 
ing of the apparatus, either 
at the commencement or at the end of the section | sage of trains ; bell signals with button transmitter 
where the irregularity occurs. This automatic con-|for the exchange of conventional signals from 
trol is in successful operation on the State Railway | cabin to cabin; and micro-telephonic communi- 
system between Joué and Tours, where the track is | cation between the various cabins. 

single. The control levers are of the general type, and 
There is in operation at the State Railways| are so arranged that the signal can always be 
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thrown to ‘‘ stop,” but once there the line cannot 
be cleared unless the electrical locking gear is 
released. The block commutator is made with 
a circular plate turning on a horizontal axis ; 
it is moved by a handle, and carries on its outer 
face, contact pieces insulated from each other, and 
which make contact with several fixed rubbing 
surfaces, when the handle is turned. An electro- 
magnet is placed below the axis of the disc, and 
carries an armature that engages with the stops 
on the dise to prevent its rotation. The contact 
jlates are placed on the track near each cabin, a 
little above the rail and a few millimetres clear 
of it. These plates are connected by a wire to a 
second electromagnet placed in a commutator 
box ; the rail is connected to earth in such a way 
that when a vehicle passes over the apparatus, the 
flange of the passing wheel, acting simultaneously 
on the rail and on the contact plate, closes the 
circuit of a battery across the electromagnet. A 
special armature locks the end of a lever carrying 
a signal, and this, being attracted by the magnet, 
then falls. The bells and call signals allow of an 
exchange of certain communications between 
different cabins. They consist each of two dials, 
the larger serving as a receiver and the other as a 
transmitter. The different communications that 
can be exchanged are indicated on a dial with 
13 divisions, one of which is marked with a cross 
(see Figs. 6 and 7, page 39), and indicates the 
normal position to which the needle always returns 
after a communication. The other divisions have 
the following inscriptions: 1. Available; 2. call ; 
3. speak; 4 unlocking asked for; 5. unlocking 
refused; 6. unlocking accorded; 7. train left; 
8. error or repeat; 9. trial; 10. available; 
11. train left or section blocked; 12. telephone. 
A trembling bell placed on one side calls the 
operator at the moment when the corresponding 
operator starts to work his signal lever through the 
unlocking current that has been sent forward. 
Of course a telephone connects the system, and 
the operator who wishes to telephone turns the 
needle of his dial to division 12, and waits to 
see the signa] repeated from the other post on the 
smaller dial. When the two signals correspond, the 
telephones are in circuit, and conversation can be 
exchanged. The block and distance signals stand 
normally at ‘‘stop,”’ and they can indicate ‘‘line 
clear” only when the levers with which they are 
connected are unlocked, which cannot be done 
except by the operator at the next station, and he 
is able to do this only if the preceding train is clear 
of the section, and is protected by the signal placed 
at the commencement of the following section. 
The operation of unlocking the levers is controlled 
by the commutators already mentioned, and which 
are placed at the beginning and end of the same 
section. The employment of contact pedals pro- 
tects the train service from any error or negligence 
on the part of the signalmen, but as the intelligent 
action of the latter is necessary to complete what 
has been commenced mechanically, the only cause of 
danger would be failure of the arrangement and con- 
sequent delay, due to the fact that the ‘‘ line clear” 
signal cannot be given till the pedals have been de- 
ressed. It is claimed that the use of electric self- 
ocking levers allows the adoption of the same 
arrangement as for ordinary signalling ; and that as 
the signals can be operated from any distance it is 
possible to select the most convenient position for 
the cabins, &c. Ordinary Leclanché cells are em- 
ployed, and no trouble arises from atmospheric 
electrical disturbance. The system appears ingeni- 
ous and well thought out, and though the limits of 
its usefulness may be somewhat restricted, it would 
be inexpensive in installation. Only one line wire 
is required for two stations, and one cell for each 
station. 

Among a number of exhibits of the same kind 
but of less importance in the State Railways exhibit, 
we notice a current interrupter and automatic con- 
nector, for locking branch signals, and also an auto- 
matic circuit-breaker for the same signals ; both of 
these are due to M. Sarroste. These electric lock- 
ing devices are employed on the State system to- 
gether with mechanical locks, either for groups of 
levers in cabins, or for isolated levers connec’ 
with a post at a distance. When the levers operate 
the stop signals protecting the branch, the arrange- 
ment is such that the signal of one track can only 

ive ‘‘line clear” when the signals of the other 
ranch or branches are at ‘‘stop.” But additional 
security is given by the circuit-breakers, which 
make it impossible to open a signal if a train is 


on the track between the distant signal and the 
‘“‘stop” signal corresponding to the branch tracks 
in question. Contact pedals are laid near the dis- 
tant and home signals, and when a train passes over 
the pedal belonging to the former, electrical con- 
nection is made with the circuit-breaker, a red disc 
is thrown down, and communication with the lock- 
ing gear of the signal levers of the other lines is 
cut off, so that corresponding signals cannot be 
opened, and the home signal must be again set in 
its normal position before the operator can pass on 
a train ; he is only able to take any action after the 
train has, by passing the pedal of the home signal, 
re-established communication between the levers 
and the circuit-breaker, and a white disc is thrown 
down. So that the distance signal of a branch line 
cannot be opened and allow a train to pass without 
notifying the precautions to be taken before the 
home signal can be set at ‘‘clear ;” the distance and 
home signals of the other branches are, during this 
time, locked at ‘‘ stop,” and it is, moreover, impos- 
sible for any train to run between the distance and 
nome signals of the tracks connecting the branches. 
If one of the branch lines is a single track, the 
pedal belonging to the distance signal is operated 
by a train moving in each direction ; and in the 
case of an outgoing train, a special arrangement is 
necessary to prevent the circuit-breaker from act- 
ing. Todo this, the operator disengages a current- 
interrupter at the moment when the outgoing train 
passes in front of his cabin ; this stops the action of 
the distance-signal pedal for five minutes, and gives 
the train time to run clear. At the expiration of 
that time, the normal condition is re-established 
automatically. In the event of negligence on the 
part of the operator, it is necessary to get the line 
cleared from the next station, and the responsibility 
of the neglect is thus clearly fixed. 

Figs. 8 and 9, page 39, and the following explana- 
tion will serve to further explain the Sarroste system 
of block signalling. The two operations in unlock- 
ing are performed by the handle of each of the two 
coupled commutators, placed respectively at the 
beginning and end of a section. The commutator 
handle can take three positions corresponding to 
the following conditions : 

1. ‘* Wait for bell signal,” by joining the con- 
tacts Z and A. 

2. ‘*Send unlocking,” by joining the contacts L 
and N. 

3. ‘‘ Receive unlocking,” by joining the contacts 
A and C, 

In the passage of the handle from the first to 
the second position, momentary contact is made 
between S and U. The diagrams explain how 
these movements fulfil the working conditions 
above indicated. When the contacts Zand A (posi- 
tion 1) are connected, it will be seen in the diagram 
that the line is joined up to the signal bells, and 
that the two posts can exchange signals. If, for 
example, a train on track 2 is signalled to the post 
N, the employé at this post, wishing to open his 
signal to let the train enter the section N M, calls 
up the employé at cabin M to unlock his lever. 
The man at M cabin, if he can send the unlock, 
replies by bell that he is doing so, and throws his 
commutator to O M! (position 2). But this is pos- 
sible, only, if: (1) The previous train on section NM 
has left it ; and (2) that he is covered by the cor- 
responding signal. In other words, the commuta- 
tor switch can only be thrown over into the position 
OM? if the finger Ris not stopped by the arma- 
ture P Q of the electromagnet V. Now this latter 
is on a battery circuit cut at three points. (1) At 
the parts 7 and k of the signal lever of track 2, which 
shuts the exit from the section ; (2) between the 
contacts S and U; (3) between the commutator 
contacts G and H. That the circuit may be 
closed, and the electromagnet attracting its arma- 
ture allow the switch to to O M’, it is 
necessary: (1) That the train previously on the 
section has cleared the pedal and operated 
the relays, of which the lever D E, in falling, 
makes contact between the points G.H; (2) that the 
lever of track 2 should be in the signal ‘‘ closed” 
position, in which contact is made with points 7 
and k. Before moving the switch, the operator at 


ted | post M can always satisfy himself that these two 


conditions are realised, by seeing if his lever is in the 
closed position, and the small signal visible, which 
is placed on the lever D E. This indicating signal 
only disappears by the operation corresponding to 
sending the ‘‘ unlock ;” the plate has a projection 
that lifts the lever D E, and breaks the contact 








GH. To avoid the danger of breaking the spring 


that holds up the armature P Q, and which would 
leave it in contact with the magnet and so allow 
the switch to pass over O M! independent of ful- 
filling the conditions above described, the plate is 
provided with a second stop, placed a little in ad- 
vance of the first, and further from the centre, so 
as to meet the fallen armature before the switch 
reaches O M!. On receiving by bell the signal 
of the ‘‘ unlock,” the man at post N places his 
switch to the position O M (receiving unlock), 
and he can then throw over his signal lever 
to ‘‘track clear.” The contacts N and L of the 
apparatus in cabin M being connected, the battery 
current from this cabin can be sent through the 
line. As in the corresponding apparatus in post 
N, the contacts A and ye connected, it is suffi- 
cient to close the c'rcuit that the points g and h 
on the signal lever of this post should be connected 
by the contact ; the current then has the follow- 
ing course: earth, battery of cabin M, N L, Line 
AC,h, g, earth at post N. After having opened his 
signal, the employé at cabin N puts back his 
switch to position 1: ‘‘ wait for bell.” The man 
at cabin M is at the same moment notified of this 
by his trembling bell, which gives a transient 
signal as the lever is thrown over, and a con- 
tinuous signal after the switch at N is thiown to 
No. 1 position. He then put the switch into the 
same position, which stops the bel], and a new 
set of bell signals can be exchanged between the 
two cabins. 
(Zo be continued.) 








AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(Concluded from page 12.) 

‘Tue meetings of the American Society of Civil 
Engineers concluded on Thursday, the 6th inst., 
when the annual business meeting was held in the 
theatre of the Institution of Civil Engineers, and 
after it the discussion on Mr. Rudolph Hering’s 
paper on ‘‘The Filtration of Water” was resumed 
and concluded. At the commencement of the pro- 
ceedings there was not a quorum of members present 
(thirty), but the difficulty was ingeniously got over 
by the President announcing that they would con- 
sider as present all the members who had signed 
as attending the Conventionin London. However, 
before the business was concluded there were thirty 
members in the theatre. In the course of the 
proceedings it was announced that a World’s Fair 
is to be held at St. Leuis in 1903. A special reso- 
lution of thanks to the Society of Civil Engineers 
in Paris for their reception was passed, and the 
President was instructed to form a committee to 
prepare an appropriate minute acknowledging the 
generous hospitality of the Institution of Civil 
Engineers to the members in London. 


Water FIttratTIon AND BACTERIOLOGICAL 
PHENOMENA. 


Mr. G. F. Deacon resumed the discussion of 
Vice-President Hering’s paper on the “ Filtration 
of Water,” read at the meeting on Tuesday, the 
2nd inst., and summarised in our issue last week. 
Mr. Deacon said that sand filtration was practically 
universal in this country ; but the most exhaustive 
experiments and tests which had been made were 
those carried out by the Massachusetts Board of 
Health and the Pittsburg Commission. These 
set at rest many doubts; but there was still one 
element not completely determined—the part which 
the sand really played in the process. The sand, it 
seemed to him, was not much more than strata, 
and served as support to the film on its surface, 
which film really constituted the filtering medium. 
Nevertheless, the sand could not be dispensed with, 
and it required to be a considerable thickness, 
otherwise a rupture of the film would be a more 
serious matter than it now becomes. He repro- 
bated the ignorant habit which the workmen had of 
probing the sand, and thus making holes in the film 
in order to increase the rate of filtration. He was 
disposed to think that there was a greater advantage 
in thick sand beds than a diminution in the number 
of times they required to be renewed. Unless the 
sand had in it such elements as lime or iron 
lending to it a certain degree of cohesion, or unless 
the particles were exceedingly uniform in size, the 
action of water in filtering produced a movement 
of the particles ; and repeated examination of the 
redistribution of particles, owing to their varied 
specific gravity, led him to the conclusion that the 








water, instead of going down in a truly vertical 
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direction, percolated downwards as erratically as a 
piece of paper dropped from the hand ; and that 
the velocities through the sand not only varied, 
but were sometimes greater than was supposed. 
With thinner layers of sand this erratic action was 
more readily created ; and, moreover, he found it 
in the best managed, as well as the worst-conducted, 
filters. Mr. Deacon said the practice indicated in 
Mr. Hering’s comprehensive paper, and in Mr. 
Lindley’s remarks, also reported in last week’s 
issue, fairly represented English work ; he agreed 
that automatic regulation of the flow into filters 
was desirable, and in his later installations he had 
carried the matter still further by adding to the 
regulator a recorder for indicating upon a diagram 
the actual flow, and by this means it was possible 
to see at any time when the flow had been sud- 
denly increased, proving interference with the 
surface film. Such interference allowed bacteria to 
pass, and this it was the primary purpose of filter- 
ing to prevent. The check was, therefore, neces- 
sary and proved effectual. 

Mr. G. W. Fuller, New York, spoke at con- 
siderable length on American practice, and on the 
applicability of different methods to suit different 
kinds of water. In America the degree of tur- 
pidity and of colouring matter varied greatly. In 
Europe, filtration to eliminate bacteria also removed 
suspended matter and vegetable stains; but in 
America, excepting along the Atlantic seaboard, 
the reverse was the case. This was owing to the 
multiplicity and minute character of the clay par- 
ticles in the waters of the south, north-west, and 
Mississippi Valley. They could only be measured 
microscopically by using an aniline stain, and were 


found to be ssa tod in. in size; and this affected 


the question of the degree of purification. There 
was great variation in opinion as to the quantity of 
organic matter and vegetable stain permissible. 
Some companies allowed 2$ times more than town 
authorities, and he thought about three-tenths of 
culour by the platinum cobalt standard would be 
satisfactory ; but on the whole question he was glad 
that a committee had been formed in the States to 
prepare some standard uniform method of water 
analysis. Dealing with the varying conditions to be 
met by filters, he mentioned that the variations 
in the percentage of organic matter in the States 
was as 1 up to 50, and the fine clay would not 
subside completely, even by storing it in quiescence 
for a month in a reservoir. The sand filter was 
approved by all American engineers where the 
water was low in organic matter, and 3 million 
gallons per acre per 24 hours was an average 
flow—pretty much what Mr. Hering and Mr. 
Lindley advocated. Mr. Fuller approved of covers 
for filters where, as in northern parts, there was 
often 20 days of continuous frost, and even after 
that the filters could not be cleaned, owing to frozen 
channels. Even in non-turbid waters there were 
occasions when sand filtration was not the most 
applicable — where mechanical filtration would 
obviate pumping, and where the water was very 
highly coloured. With some coloured waters coagu- 
lants had to be used—as for instance,’ in Noith Vir- 
ginia, with swampy water containing three or four 
limes the amount of vegetable matter which could 
be recognised in a glass with a white background. 
In such case the mechanical filter produced satis- 
factory results, and was economical. 

Dr. Rideal, London, suggested that mechanical 
filters should have a trial in England, as there was 
probably a future for them, owing to the tendency to 
go to the hills instead of rivers for supply, with 
the result that there would be more vegetable 
colouring in the water. Alum and lime applied in 
mechanical filters, too, would tend to counteract 
the evils of plumbism. With sand filtration better 
bacteriological results might be got; but was it not 
possible that this could be. met by decreasing the 
rate of flow and increasing the coagulent in mecha- 
nical filters? Dr. Rideal contended that not a 
single pathogenic germ should be left in the water ; 
and he thought this could be done by heat steri- 
lising, a term which he said might be a misapplica- 
tion of his idea of applying the germ-killing tem- 
perature to the water. It seemed to him that the 
engineer could attain this end without a great 
expenditure, especially if penalties for waste were 
applied and consumption decreased, and the results 
would be satisfactory. 

‘Mr. Henry Davey, of the Birmingham Water 
Works, was the next speaker, and he laid stress 
on the value of storage reservoirs sufficiently 





capacious to.allow the natural deposit of sediment, 
as thereby the work of filtration was simplified. 
When the filter was renewed 4 in. of flow was too 
fast, as then the film had not formed, and bacteria 
might percolate through. The construction of the 
inlet was of first importance, as there should be no 
current to disturb the surface. 

Dr. Ad. Kemna, director of the Society of Water 
Works, Antwerp, who spoke next, brought forward 
two proofs—a negative and a positive—in proof of 
the biological action in sand filtration. In frosty 
weather the biological action was impaired, and 
microscopic examination of the sand in the filters 
showed that the cold had killed the purifying germs 
to such an extent that the winter bacteria density 
in the sand was only one-hundredth part of what 
it was in summer, and then he assisted the biolo- 
gical by chemical action. In frosty weather, too, 
the vitality of the germs was greatly reduced. 
Again, the Ohio water was so thick that light 
could not get through to the bottom of the 
filter, and thus purifying microbes could not 
exist, so that sand filtration was not so effective. 
He enforced the value of the simplicity of the sand 
filter and deprecated complications, as with simpli- 
fication the attendant ‘never got wrong. He thus 
approved of several settling tanks so that they 
could be worked intermittently, allowing time for 
the water to settle. Measurement of the rate of 
filtration, as suggested by Mr. Deacon, was impera- 
tive, and 4 in. should not be a mean but a maxi- 
mum rate. As tothe action of sand, while satisfied 
that its principal action was bacteriological, he con- 
tended that it had also a natural cleansing effect. 

Professor K. E. Hilgard, of Zurich, said that in 
that city they found that even with the Lakes act- 
ing as great settling tanks much of the plant 
matter from the hills passed into the filters, and 
tended to decrease the flow, until they had to be 
cleaned every week instead of every three or 
four weeks. What they called a preliminary filter 
was applied, and in this a current of air was 
mixed with the water and was forced through the 
filter under a slight pressure with the result that 
much of the coarse and organic matter was sepa- 
rated and the filters proper now ran for four weeks 
with a flow of 7 metres per 24 hours. He invited 
the members who proposed visiting Switzerland to 
inspect the works. 

Mr. Walter Hunter, of the Grand Junction 

Water Works, commended the sedimentation tanks 
prior to filtration, and, in reference to Dr. Rideal’s 
remark about insuring absolute freedom from 
microbes, said that at a. recent meeting of the 
British Association at Bristol, one eminent doctor 
had stated that he had put his children on 
sterilised food and water, and they began to 
droop so quickly that it was necessary to return 
to ordinary diet and water to make them thrive. 
Ideals, he contended, were satisfactory, but they 
must be practicable. The great test of any 
water, and particularly the London supply, was the 
wonderful health records. The death rate a week 
or two ago was between 12 and 13 per 1000, and 
the average for years was between 17 and 19. The 
absence of enteric fever was proof of satisfactory 
filtration. The Thames had been greatly improved 
since the Conservancy Board took over the manage- 
ment ; the raw supply water was quite 33 per cent. 
better than it used to be. Dr. Thorpe, the new 
chemical examiner, Mr. Hunter abled: hed dropped 
the system of microbial examination introduced by 
Sir W. Franklin, in the belief, he supposed, that 
it had no great bearing on the purity question. He 
confined himself to the chemical analysis. This 
remark of Mr. Hunter’s brought from Dr. Kemna 
the rejoinder, vigorously stated, that the abandon- 
ment of the bacteriological examination in a com- 
munity of six millions was a step in the wrong 
direction. It should be added, however, that Sir 
W. Crookes and Professor James Dewar, the 
chemists carrying out tests on behalf of the 
directors of the water companies, make a bacterio- 
logical test, and we may give the results as taken 
from the last report just issued. 
Our bacteriological examinations of 557 samples 
have given the results recorded in the following Table ; 
we have also examined 36 other samples from special 
standpipes, &c., making 593 samples in all : 





Microbes 
per c.c. 

New River, unfiltered (mean of 27 samples) 104 
New River, unfiltered (mean of 131 samples) 6 
Thames, unfiltered (mean of 27 samples)... 932 
Thames-derived water from the clear-water 

wells of eight Thames-derived supplies 

(mean of 304samples) .. «. « 19 


41 
Ditto ditto highest 372 
Ditto ditto lowest se Se ace 
River Lea, unfiltered (mean of 27 samples) 283 


River Lea, from the East London Water 
—— clear-water wells (mean of 41 
samples ae Sue mene any 
Mr. Andrew Johnston described the system of 
larite filters at Christchurch, Southampton, 
astings, and elsewhere, and gave some results of 
efficient working, with and without what he termed 
a mechanical polarite clarifier. While the cost was 
ten times that of the sand filter of a given cubic 
area, it filtered at five times the speed, and thus 
four-fifths less area was required, so that the cost 
measured on the basis of capacity was not so 
greatly different. The Government were increas- 
ing the polarite works at Gibraltar. In reply to a 
question, Mr. Johnston stated that polarite was 
an oxide of iron treated in retorts, so that the 
carbonic acid gas is driven off, leaving it in a 
highly porous condition. He promised to give 
detailed results of working for the Proceedings. 
This terminated the discussion, and the meeting 
separated. 


- 





ROADS FOR MINING PURPOSES. 


By Captain C. C. Lonaripar, M. Inst. M.E , 
M.I.M.E., &c. 


1. Introduction. — The uncertainty of mining 
enterprises, and the usually limited funds avail- 
able, mostly prohibit the construction of first- 
class roads for mining purposes. So important, 
however, is facility of transport to success in 
mining, that even the cheapest and most inferior 
communications used should be built with every 
possible regard to certain principles that, under 
the least favourable conditions, tend to economy 
in heavy freight. 

2. Main Principles of Road Construction.—For 
mining purposes, as for other heavy traffic, the art 
of road-making is explained by two brief rules. 
The one provides for minimum expenditure of 
traction power by stipulating that the road should 
be as level as possible. The other reduces the 
time of transport by requiring the track to be as 
short as possible. 

Unfortunately, few cases admit of these require- 
ments being fully satisfied. In rough, broken 
country, hills, ravines, lakes, streams, marshes, 
&c., inevitably intervene, debarring the construc- 
tion of a continuously straight and level road. 
Then arises the question as to the extent to which 
a route may be advantageously lengthened, so as to 
avoid such obstacles. The general reply is, that a 
lake, as swamp, or morass must be skirted, what- 
ever be the distance, for the cost of forming and 
maintaining ways over such terrain is usually pro- 
hibitive. But, in the case of hills, it is commonly 
considered better to avoid steep, lengthy ascents, 
so long as the road extension for this purpose does 
not exceed twenty times the vertical ascent saved. 
To escape, for instance, a hill of 100 ft. vertical 
height, a road might be economically extended to 
any length, not exceeding 2000 ft. 

3. Choice of Possible Routes.—In seeking possible 
lines of communication, the first aid sought is 
naturally a map of the district. The best maps 
for this purpose are those marked with contours. 
These lines not only give the elevations of the 
ground, but show that the level of the terrain is 
identical throughout the course of any one line. 
In like manner they fix the height of any portion 
of the ground above a certain datum point or level 
—the initial contour; while the number of inter- 
vening contours between any two points indicates 
the difference of the respective levels. The gradient 
can, of course, be easily ascertained, by counting 
the number of these lines and multiplying by the 
vertical difference they express. Thus, if within a 
distance of 100 ft., there are three contours of 5 ft. 
vertical interval, the total rise between the points 
is 5 by 3, or 15 ft., and the gradient is 1 in 6.6. 

Of remote mining regions, however, accurate and 
detail maps rarely exist. Local guides are then 
the best substitute. The routes followed by them 
should be carefully considered. Theoretically they 
are not always the best; but in many cases the 
proximity of grazing ground, watering places, &c., 
make a longer route the better. There are cases, 


known to the writer, in which want of appreciation 
of local peculiarities has caused new roads to be 
abandoned in favour of the old tracks. 

Where nothing can be learnt from either of 
these sources, natural indications must be studied. 





In a hilly country, the direction and position of the 
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—-—-—: | general direction, the inflow of tributaries denotes, 
| in the intervening or parallel ridge, corresponding 
| depressions, which may prove the lowest and easie~t 
| passages for crossing. Streams, it may be noted, 
: ae f | diverge from a higher point and converge towards 
rincipal streams indicate the trend of the ridges| valleys; and the natural depression in the trans-|a lower one. By studying natural indications of 
tween which they flow, and suggest what may | verse ridge between them, from which they flow, | these and other kinds, considerable help in locat- 
sae 2 be the best line of communication. If,|may be the proper location for a road connecting | ing possible routes may be obtained. 
rom the same point two streams flow in opposite|the two valleys. On the other hand, when two) 4. Selection and Survey of the Best Route.—When 
directions, that point is the head of the two stream | streams flow parallel to each other, and in the same | certain possible routes have been located, it may be 
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expedient to run trial lines, with a view of choosing | larger scale, together with marginal notes, describ- | stakes, on which is inscribed the depth to be exca- 
the best. The survey may be done with sufficient ing the character of the ground, obstacles to be vated or filled in. - : 

accuracy by means of a prismatic compass er surmounted, work to be done, &c., guide the} 6. Road Gradients, —The selection of the gradient 
pocket sextant to determine the angles, an aneroid | choice: which should be based on the maxim that, | or vertical rise in a certain horizontal distance 
to estimate the rise or fall, and pacing or timing | other conditions being alike, the best line is that | depends partly on the means of transport, since 
to find the distance or length. The plan of|in which the total sum of ascents and descents is| pack animals are able to mount slopes impractic- 
the road and its elevation, preferably on a much least. The road selected is then marked out by | able for wheeled traffic. To some extent it is 
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influenced by the system of transport, for, where 
this is done by contract, the reduction in the con- 
tractor’s price, by road improvements, is rarely 
commensurate with the amount of capital expended 
on such improvements. On the other hand, when 
a mine is running its own transport, a consider- 
able expenditure in lowering the gradients may be 
true economy. 

On first-class roads a gradient of more than 1 in 
30 is seldom employed. Mining engineers, how- 
ever, cannot be so particular. In level districts it 
may, indeed, be worth considerable outlay to avoid 
anything over 1 in 30; but in hilly country, slopes 
of 1 in 10, if not too protracted, may be fair going 
for carts ; for pack animals, grades of even 1 in 3 
are passable. On the whole, while a gradient of 1 in 
9 is seldom to be exceeded for a cart road, itis rarely 


worth increasing construction costs by reducing | gj 


gradients tolessthan 1 in 22. The best position for 
the heaviest rises is at the beginning of the journey, 
reserving easier gradients for the time when the 
draught animals are wearied. Steep gradients, 
owing to greater wear by horse-hoofs and cart- 
drags, increase the costs of maintenance ; thus, by 
limiting the ruling gradients to 1 in 40, it is 
estimated that these costs are 20 per cent. less than 
than in the case of gradients of 1 in 20. 

6. Road Curves.—In general, the curve radius 
should not be less than 100 ft. When the angle 
between the straight portions of the road is between 
90 deg. and 120 deg., the width of the road on the 
curve should be increased one-fourth ; when this 
angle is from 60 deg. to 90 deg., the width should 
be increased one-third or one-half. In descend- 
ing, centrifugal force tends to overturn the vehicle 
towards the outer edge of the curve ; and to coun- 
teract this the road may here be given a slope of 
one-eighth inwards. In zigzagging up a hill, the 
curves, and a distance of about 50 ft. above them, 
should have very low gradients, so as to avoid 
excessive draught being thrown on the wheelers 
as the teams round thecurve ; and, in heavy mineral 
traffic, this is by no means an unimportant point. 

7. Road Width and Section.—Mining roads are 
seldom more than 14 ft. to 16 ft. wide. If any 
attempt is made to macadamise, the metal is con- 
fined to 8 ft. or 10 ft. in the centre. 

A convexity in section, formed by the imaginary 
drawing of two straight lines from the road sides, 
with a rise of one-fortieth to one-sixtieth of the 
road width, and the central intersection rounded 
off, is advantageous for draining ; but this con- 
vexity should be obtained by so shaping the bed or 
foundation as to keep the depth of the road cover- 
ing uniform. 

8. Road Drainage.—As most mineral deposits lie 
in mountainous districts, mining tracks seldom 
need artificial drainage. In intervening valleys 
heavy ground may be encountered, and it is then 
economical to incur considerable expense in ob- 
taining good subsoil drainage. This can usually 
be secured by ditches cut on either side of the 
road, and set in communication with gullies or 
other natural channels. Surface water on embank- 
ments should be collected in side drains, and led 
down the slope in paved gutters or blind drains. 
These latter may be formed by trenches filled with 
loose stone, or fascines laid leugthways ; either 
method keeps an open water channel under the 
surface covering. 

9. Road Foundations.—Pitched stone founda- 
tions, though very desirable for heavy traffic, are 
mostly too costly for mining work. In default, 
broken stone, well rammed down, is the best. A 
clay bottom may be cut off by a layer of burnt 
clay, gravel, or even sand, or by special methods 
hereafter described. 

10. Roadways.—For the surface or roadway 
proper, the best of the available material should be 
reserved. Over well-drained ground, and for 
ordinary traffic, 9 in. of broken stone is suffic- 
ient. This should be laid in two layers, time 
being given to allow the first coating to con- 
solidate before the second is added, and the 
whole finally reduced to about 6in. Nearly half 
the volume of broken stone being formed of inter- 
stices, it is better to at once fill these with fine 
gravel, small stones, &c., rather than to wait for 
the crushing and grinding of traffic to supply the 
want. In the absence of stone, a gravel path may 
be used. But clean and rounded gravel, such as 
sea or riverside material, will not pack and con- 
solidate without the addition of a clayey or earthy 
binding, which should be spread on the surface 
rather than mixed with the covering material. To 


loose, sandy soil a 6-in. top layer of clay, or even 


advantageously added ; conversely over a clayey 
soil, sand may be spread. 

11. Road Material.—The desirable qualities are 
hardness, toughness, and weather resistance. 

Assuming 20 to represent an excellent quality ; 
10, sufficiently good; and 5, bad, the following 
Table shows the resistance of various materials tu 
wear and crushing. 

TaBLeE I. 





| Resistance to Wear. Resistance to 








Material. Crushing. 
Basalt .. a en 12 5 to 24.2 12.1 to 16 
Porphyry a 4} 14.1 ,, 22.9 8.3 ,, 16.3 
Gneis .. Stee 10.3 ,, 49 13.4 ,, 148 
Granite 7.3 ,, 18 7.7 55 68 
Syenite.. 11.6 ,, 12.7 12.4 ,, 13 

_ ae 14.5 ,, 15.3 7.3. 111 
Quarzite as va 138 ,, 30 12.3 ,, 21.6 
Quartzose sandstone 14.3 ,, 26.2 9.9 ,, 16.6 
Quartz .. ; om 12.9 ,, 17.8 12.3 ,, 132 
ge ie ae 9.8 ,, 21.3 14.2 ,, 17.6 
Chalk flints > 35 ,, 168 | 17.8 ,, 25.5 
Limestone... oat 6.6 ,, 15.7 | 6.5 ,, 13.5 


| 


For heavy traflic the best materials are traps, 
basalts, greenstones, syenite, quartzose grits, and 
cherty sandstones. For moderate traffic the harder 
limestones are sufficiently durable, and form 
smoother roads. Furnace slag also is a good 
material. 

Stone for road-making should preferably be hand- 
broken and screened through a ring gauge of from 
2in. to 24 in. diameter.’ Stone-breaking hammers 
weigh from 1 Ib. to 14 lb, with heads 5 in. to 6 in. 
long, and 18-in. handles for use when sitting, 
or 3-ft. handles for work when standing. For 
every ten such hammers, there should be one 
weighing 2 lb. to 31b., &2-in. head, and 3-ft. handle. 
An ordinary labourer can break ftom 14 cwt. to 
2 cwt. of soft, and from 4 cwt. to ? cwt. of hard 
stone per day. 

To find the area of surface that can be covered 
by 1 cubic yard of broken stone, when the thick- 
ness of the layer is given and the metal is not 
rolled, divide 36 by the thickness of the layer in 
inches ; when the metal is rolled, divide 27 by the 
final thickness in inches; in either case, the quo- 
tient gives the number of square yards that will 
be covered. 

Stone used in road repairs should be laid in layers 
not exceeding 3 in. ata time. Cart ruts should be 
filled in, not with lumps, but with broken stone of 
moderate size. 

12. Embankments, Outtings, and Tunnels.—To 
these, the most expensive items of roadmaking, 
as little recourse should be had as possible. In 
the case, however, of a number of small valleys 
or ravines with projecting spurs, it may be more 
economical, not to altogether avoid cuttings and 
embankments by following every sinuosity of the 
ground, but to construct a nearly straight road, 
cutting through the projecting points in such a 
way that the earth excavated just suffices to fill 
up the hollows. By this means, the saving of 
distance may outbalance the extra cost of con- 
struction. A hillside road may be conveniently 
made half in cuttings and half on embankment. 
If the embanking material is likely to slip, it can 
be supported by an abutment or retaining wall of 
large stones, or even bytimber work. The stability 
of an embankment on an incline is greatly aug- 
mented by cutting the slope into steps, on which 
the embankment partly rests. On hills of steeper 
declivity, the slopes of cuttings and embankments 
are better replaced by retaining walls of dry stone. 
When a hill slope is more than 14 vertical to 1 
base, a roadway can be formed by excavating 
two equally wide steps. On the lower of these, 
dry stone is built up to the level of the bottom of 
the upper step ; the road is then laid half on the 
top step and half on the built-up stone. There 
are examples of road sections built on a wood 
foundation, consisting of horizontal sleepers, fixed 
at one end into holes in the rock, and sustained at 
the other end by inclined struts, abutting on a 
shoulder in the rock. 

Tunnels should usually be avoided, except when 
the alternative cutting exceeds 60 ft. in depth. 

13. Cost of Cuttings and Embankments.— Work of 
this description so largely dominates the expense of 
road construction as to merit special consideration. 
The costs of cutting and embanking depend chiefly 
on the amount of work the labourer can do, the 
rate of wages, and the distance to which the ma- 





terial has to be moved, 





The following Table shows the number of cubic 


brushwood, especially in the wheel tracks, may be | yards that can be loosened and loaded by an average 








| labourer per 10-hour day: 
Sa mas ESE ie tere NERY ey 
| 2 |awe & Pe 3s 
Kind of Work. Ee ‘get os Sot a: “43 
ég (233 2 833 §5 83 
iS) ia a oO 12) J 
Digging up or loosening 18 to 32 16 $5 9 7toll|24 
throwing 6ft.tol2ft. 8,,12| 8 Ttol6 4 .. {22 
Loading into barrow..| 22 = 8 = 19 | 
Transport by barrow) 
per l00ft. .. ..|20 to 33 | 24 to 23 
Loading into cart ..|\16,,40| .. = 17 ,, 28 10 
Spreading and levelling] 14 »» 88 | | 25 »» 80 





The cost of any kind of work per cubic yard can 
be found by dividing the day wages by the number 
of cubic yards given in the Table. The cost of 
throwing with the shovel is usually one-third that 
of digging up. To the price of work of any kind 
should be added one-twentieth for tools, super- 
intendence, &c., and one-tenth of the whole for 
contractor’s profit. 

The next Table shows the cost per cubic yard of 
excavating and removing easy soil to various dis- 
tances on level ground by barrow, horse, or ox 
cart. The price includes the cost of loosening, 
filling, and dropping, and assumes the rate of 
wages to be: Labourers, 4s. 2d. ; horse, cart, and 
driver, 5s. 7d. ; ox cart and driver, 6s. 8d. per 
10-hour day. Labour charged forming the chief 
cost item, the prices in the Table can be propor- 
tionately raised or lowered as the wages vary, 














Distance of Re- Cost of Cost of One- | Cost of Oxen 
moval in Feet. Barrow. Horze Cart. Cart. 
ft. d. | d. | a. 
30 | 2.75 | 41 4.3 
60 | 3.45 | 42 4.4 
90 | 4.1 4.3 4.45 
120 | 4.75 4.4 | 4.55 
150 5.45 4.5 4.6 
180 | 6.1 4.6 | 4.7 
210 6.75 4.7 4.8 
240 7.4 4.8 | 4.9 
800 | 8.75 5.0 | 5.05 
450 12.1 5.5 5.45 
600 15.4 6.0 | 5.9 
900 22.05 7.0 | 6.7 
1200 28.7 8.0 | 7.55 
1500 35.37 9.0 84 





For calculating the cost of transporting material 
the following formula is given : 
. _ P(2D +d) 
Cost a yarn = 
‘ost per cubic ya: rr 


Where 

P = price of a day’s work of vehicle and driver. 

D = mean distance of transport in feet. 

d = distance in feet that could be traversed in the 
time occupied by each filling and emptying. 

L = distance in feet that could be trave in a day, 
by the vehicle, proceeding uninterruptedly a‘ 
its average pace, usually 20 to 25 miles, or 
100,000 ft. to 130,000 ft. 

C = cubic contents of a load, expressed in the frac- 
tional part of a cubic yard. 

If, for example, P = 67d., D = 1500 ft., d = 1000 ft., 
L = 100,000 ft.,C = .5 cubic yard. Then the cost per 
cubic yard is 

67 (3000 + 1000) _ 5 364, 
100,000 x .5 


The next formula, that of Morris, gives the 
complete cost of excavating, transporting with one- 
horse cart, and forming an embankment. In this 
case a = average distance of transport in feet ; 
b = number of hours in a day’s work; ¢ = daily 
wages of the labourers in pennies ; d = daily cost 
of cart driver and all expenses of carting ; e = cost 
of loosening the material in pennies per cubic yard, 
ranging from $d. to 4d. ; f = number of cartloads 
required to form a cubic yard of bank; g = num- 
ber of cubic yards which an ordinary labourer will 
load in a cart per day. The average pace of a 
horse carting material is taken as 100 ft. per 
minute, going and returning ; and the time lost in 
loading, dumping, &c., at 4 minutes per load. 

From the above we have : 


(1) Number of minutes ia day’s work = 60 b. 
(2) each trip 


(3) 


9 ” 


= 
100 
loads hauled per day = 
@s4 
100 
cubic yards of bank hauled per day = 
60 


” 


(4) 


ot 4) 
100 





a 
(5) Cost of hauling per cubic yard of bank = 
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(6) Cost of embankment per cubic yard. This is ob- 
tained by adding to (5), first the cost of excavation, 


i.e., “;secondly, the cost of loosening the material, i c., 
e; and thirdly, the cost of trimming the embankment, i.c., 
say, The total, therefore, 
= c a 
set t4ds (te t4)s ‘“ 
60 b 


For instance, assuming that a = 100 ft.; 6 = 10 hours, 
c = 62.54. ; d = 87.5d. ; e = 14d.; f = 34 cubic yards ; 
g = 12 cubic yards 

The cost of hauling per cubic yard will be: 





1000 
5x 3.5 (2000 4) = 7.14d. 
a7.8 x 88( 5+ 
60 x 10 
And the total cost per cubic yard of embankment will 
62.5 


1.25 + 2 +7.14 + .6 = 14.1d 


The shringage of material in consolidation, the slopes 
to be given to embankments, &c., are stated in every 
engineering pocket-book. 

14. Difficult Ground for Roadmaking —The most 
difficult ground for the construction of mining roads 
is the soft wet foundation of swamps and marshes, 
which cannot always be avoided by detours. 

If the swampy ground is shallow, not more than 
2 ft. to 3 ft. deep, and rests on a firm substratum, 
it is best to remove the soft superficies, and build 
the road on the hard bottom, excavating on either 
side a wide ditch, to cut off the water from the 
adjacent marsh. If, on the other hand, the swamp 
is deep, several expedients may be tried. In some 
cases it will be sufficient to remove 3 ft. or 4 ft. of 
the top soil, substituting sand, gravel, &c., or 
such material as will not absorb or retain water, 
and will thus form a suitable road foundation. In 
more obstinate cases it may be necessary to resort 
to strong hurdles or brushwood fascines, &c., laid 
in layers one on the other, one layer longitudinally, 
the next transversely, taking care that the top 
layer is transverse to the road. When in position, 
the withes of the fascines should be cut, so that 
the brushwood may bed uniformly and compactly ; 
stakes being then driven down through the entire 
thickness to secure the whole; some 6in. of broken 
stone or gravel, &c., may be laid as roadway. 
Another method, more particularly applicable in 
wooded districts, is the use of what is known as 
corduroy roads. Straight logs of 6 in. to 12 in. in 
diameter, either round or split, are laid side by 
side across the roadway. A pole, or 6 in. by 6 in. 
batten, is pinned to their outer ends, which pre- 
ferably rest on logs bedded in the ground. The 
spaces between the logs are levelled up by driving 
in wedges or wedge-shaped battens. Brushwood 
may be added, and over all a layer of gravel. 
Short difficult portions of road are sometimes 
formed of 3-in. planks, resting on sleepers, and 
secured at their ends-by battens. 

15. Conclusion.—The few particulars given by 
the writer affect the commoner problems encoun- 
tered by the mining engineer, and though adher- 
ence to the principles described cannot remove, 
they will always lessen the burden of a charge 
that weighs so heavily on mining companies work- 
ing in the rough and inaccessible regions where 
ter has mostly located her richest mineral 
wealth. 





MACHINERY FOR THE GARESFIELD AND 
DERWENTHAUGH INCLINE RAILWAY. 
WE commence this week the illustration of the 

hauling plant recently constructed to the designs of 

Messrs. Sheffield and Twinberrow, of 13, Moseley- 

street, Newcastle-on-Tyne, for the Garesfield and Der- 

wenthaugh Incline Railway, belonging to the Consett 

Iron Company. This line was intended to facilitate 

communication between the company’s Spen Collieries 

and the main line of the North-Eastern Reilway Com- 
pany. The difference of level between the colliery 
sidings and the metals at the bottom of the incline is 

454 ft., and its length is 1 mile 50 chains. The loca- 

tion was made by Mr. W. George Laws, M. Inst. C.E., 

of 65, Osborne-road, Pei adh ne. 

showing the gradients adopted is given in Fig. 1. 

The incline commences at Winlaton Mill in the 

Derwent Valley, and ascends the hill side to the left 

hand of the river. The foot of the incline is ap- 

proached by short gradients of 1 in 70 and 1 in 80, 
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a right-handed curve of 20 chains radius. It is then 
straight for a distance of 1 mile 15 chains, the gradient 
being 1 in 21, rising to 1 in 15 near the upper end, 
where there is a short left-hand curve of 40 chains 
radius and a straight run to the skip or summit, 
which is nearly 3000 yards distunt from the point 
where the empties are attached. The railway is con- 
tinued as an ordinary adhesion road to the Spen Col- 
lieries. The empty cets are diverted on to either of 
two roads, ak are laid with a falling gradient 
under the drum house ; the full wagons are pushed up 
by a locomotive on roads at a higher eden either 
side of the house. 

The requirements of the company were that there 
should be two drums each sapiliie of holding its full 
length ofrope in not more than three layers, and the 
internal width of the machinery house was not to ex- 
ceed 25 ft. The trains were to be made up of five 
standard wagons each. The brakes, it was pro- 
vided, were to be applied to the drums by rack- 
and-pinion, or some equivalent device, so as to 
avoid the friction of a screw and nut. An engine 
and boiler had also to be provided for gearin 
at will to the drums, thus permitting loaded 
wagons to be brought up the incline, and traffic to be 
worked even when downward loads were not available. 
The machinery had to be capable of handling at least 
1500 tons daily at a maximum speed of 20 miles per 
hour. The ropes, it was decided, were to be of ordi- 
nary lay, and were to be near the outer shill boards 
when casting off. 

The arrangement of the machinery house is illus- 
trated in Figs. 2 to 5, page 46, and presents some pecu- 
liarities, the satchel, a all fixed ona platformsome 
16 ft. or 17 ft. above ground level. This platform is car- 
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dimensions that it could be delivered to the site in 
an mt ee railway wagon. e are strongly 
ribbed, and are each fitted with eight radial arms of 
7-in. by 5-in. by ho bulb T-section, the outer ends 
of which are fitted between internal ribs cast on the 
rim segments ; these are built up with faced flanges 
and turned bolts, and have outer circumferential 
flanges to receive the brake bands, and inner flan 
to which the body of J in. steel plate is riveted. e 
arms are plated over outside to insure torsional 
rigidity, and the internal ribs on the bosses and rims 
are united by 3-in. by 1}-in. by §-in. angle staye, 
crossed and secured by turned bolts as indicated in 
Fig. 7. The gear segments are applied to the inner 
rim in eight lengths, breaking joint with the rim 
castings. They are shown to the right in Fig. 7. 
Since the rope is wound up under the tension due 
to the resistance of the ascending load, the shell plate 
of the drum is compressed in a manner analagous to 
the A tube of a wire-wound gan; the first complete 
coil of rope induces an equivalent compression in the 
shell which it surrounds; the tension in the next coil 
is taken up partly by increasing the compression in 
the plate, and partly by relieving the tension in the 
receding coil. Under the maximum contemplated 
Toads the estimated compressions due to the three 
coils of rope are 2.74, 1.72, and 1.20 tons per square 
inch respectively. 

The bedplate (Figs. 8 to 10, page 42) consists of two 
transverse beams, built up of two 12-in. by 3}-in. by 
31-lb. channel bars and two cover-plates 16 in. by 4 in.; 
these rest upon packings, which are ——- by heavy 
box girders, the ends of which are built into the side 
walls of the house. The space between the transverse 
beams is spanned by four cast-iron longitudinals, fitted 
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ried by two box girders, 22 in. deep and spaced at 18 ft. 
centres, to which the bedplate for the drums is bolted. 
The position of these girders is clearly shown in Fig. 4. 
To the left the platform is extended over 12-in. by 5-in. 
by 39-lb. steel sg to provide space for the boiler 
supplying steam to the auxiliary engine. The end 
wails of the building are carried on transverse girders, 
thus leaving a free passage for the traffic on the rails 
underneath. At the end facing the incline there is 
a glazed — 21 ft. wide, enabling the engineman 
to obtain a good view of the position of wagons, points, 
and the like. The engine-house is surmounted by 
a cast-iron water tank 3 ft. 114 in. deep inside, 
having a capacity of 30,000 gallons. This tank is 
supported on seven rows of joists, each spanning the 
building lengthwise in a single piece. These joists in 
turn are supported on four riveted girders, having 
their top flanges set at 34 ft. 5in. above the level 
of the rails for the ‘‘ empties’” roads. This tank 
supplies the water needed for the auxiliary engines, 
and also for the locomotives working the traffic 
between the top of the incline and the pitheads. 
As already stated, the auxiliary boiler is carried 
on a platform constructed over the ‘‘full” road 
on the left of the engine-house, as shown in Fig. 3. 
This arrangement places the boiler within easy reach 
of the engineman. The platform in question consists 
of a deck of 3-in. plating carried on 8 in. by 34 in. by 
24-lb. channels, the outer ends of which are supported 
by I beam struts, measuring 12 in. by 5 in. by 39 lb., 
bedded in concrete foundations. 
are prolonged upward to support the lean-to roof 
trusses. An iron stairway gives access to this staging, 
and there is also an iron ladder reaching from an 
‘intermediate platform to the tank. The ropes are 
steadied where they enter the house, by being led over 
long drums, 12 in. in diameter, running in eelf-oiling 


ings. 
ge Figs. 6 and 7, page 42, are constructed 
entirely of steel, to secure immunity from fracture with 
a minimum of weight,  peamere. the use of an axle of 
the least diameter, and consequently of reduced fric- 
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at their centres with bearings for the main shaft. The 
latter is of fairly hard steel, having a tensile strength 
of 38 tons per square inch. It is 9 in. in diameter at 
the bearings, 10 in. in the body, and 11 in. at the 
seatings for the drum bosses. It is shown in position 
in Figs. 8and 10. The bearings (Figs. 11 to 13) are 
adjustable by means of steel wedges, and the seatin 
of the lower brass is cylindrical, to facilitate its remov 
when the load on the journal is relieved. A capacious 
oil-well is formed beneath the bearing, and the lubricant 
is conducted to the journal by means of brass rings. 
Four cast-iron pillars are bolted to the end beams to 
support 8 in. by 5 in. by 30-lb. joists, the outer ends 
of which are built into the side walls 6 ft. above the 
floor level. These joists carry the brake shafts and 
also support a platform 25 ft. long by 5 ft. 4 in. wide, 
which extends from the front of the house along the 
centre line between the drums. An extension piece 
(Figs. 8 and 9), measuring 5 ft. 9 in. by 4 ft., is 
riveted to the rearward main transverse beam to 
receive the auxiliary engine. A plan of this platform, 
showing a drum in place and the access stairways, 
will be found in Fig. 15, page 43. 

The brake gear (Figs. 14 to 17) consists of four steel 
oo embracing the brake races, and provided with 
blocks of seasoned elm. Their construction is shown 
in Figs. 19 and 20, page 46. A 3-in. way shaft is run in 
brackets (see Fig. 18) beneath each of the transverse 
joists. These two shafts operate the =— by means 
of pull rods and cranks, being coupled together as shown 
in Fig. 14; the after-way shaft works the brakes on 
the inner races of the two drums, and the for- 
ward-way shaft those on the-outer races. This 
forward-way shaft carries a cast-steel quadrant, 
having a toothed rim which plays between a pair 
of cast-iron standards bolted to the platform. C) 
standards carry a short 2-in. spindle, which is keyed 
into a pinion gearing with the quadrant, and at 
one extremity. carries the wrought-iron handwheel, 
which is provided with a spring catch (Figs. 21 and 22) 
to engage with a notch plate fixed to the standard 
where it is desired to lock the brake. The quadrant 





tional resistance. Each drum is made in halves for 





changing to 1 in 19.4 in the first cutting, which is on 





convenience in erecting, and each half was of such 


on the left hand of the platform is mounted on an 
intermediate shaft, and is connected by a pull rod to its 
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way shaft. Details of the quadrants and their con- 
nections are given in Figs, 24 to 27. 

In front of the brake hardwheels are placed the 
lever of the steam regulator, the reversing lever and 
quadrant, and a lever for opening the cylinder drain 
cocks. At the after-end of the platform, near the 
stairway (see Fig. 17) is a lever for throwing the 
engine pinions into or out of gear with the drums. 


(Zo be continued.) 





WOOD-WORKING MACHINERY AT THE 
PARIS EXHIBITION. 

Som excellent wood-working machinery is shown 
at the Paris Exhibition by Messrs. Thomas Robinson 
and Son, Limited, of the Railway Works, Rochdale, 
and on pages 47 and 54 we give illustrations of some of 
the more striking tools. Young’s diagonal dovetailing 


























machine, illustrated in Fig. 1, is a novelty, and is 
intended for making dovetail boxes, which are claimed 
to be considerably stronger than those made with the 
ordinary machine-cut square dovetails. The dovetails 
are cut at an angle to the edge of the board, and the 
two sides of a box thus made cannot accordingly be 
separated by means of a straight pull, since to come 
apart one must move up from the bottom of the 
box relatively to the other. The boards to be 
operated on are to be clam inst a fence, 
which is mounted on a travelling table. In order 
to give the diagonal form of notch desired, it 
will be seen that the cutter spindle makes an angle 
with the edges of boards being operated on. As 
&@ CO uence, the several cutters must be of dif- 
ferent diameters, as is clearly shown in the en- 
graving. The cutter spindle is mounted on a saddle 
sliding on vertical guides, and can be raised or 
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lowered at will, to give the depth of notch desired. 
The feed is obtained by means of wormwheel and 
worm, which are thrown into gear by depressing the 
pedal shown. At the end of the cut the attendant 
lifts his foot, throwing the worm and wheel out of 
gear ; a counterweight then brings a pinion into gear 
with the feed motion, and the return is made at a 
rapid rate. As shown, the machine will take in 
boards up to 12 in. wide, but by removing the side 
fences pieces of any width can be notched by passing 
them over the cutters two or more times. About 
6 horse-power is needed to drive the machine. 

The cross-cut saw represented in Fig. 2 is intended 
for accurate work in cross-cutting and mitre sawing, 
such as is needed in box-making and in the production 
of uetry. The saw is mounted on a sliding 
carriage, which is traversed forward for cross-cutting 
by the pull of a leather belt attached at the front. 





Juty 13, 1900.] ENGINEERING. 47 








This belt is wound round a drum, and the latter can 


be rotated by depressing the pedal shown to the front 
icti s i , the 
CONSTRUCTED BY MESSRS. THOS. ROBINSON AND SON, LTD., ROCHDALE. Seer Eco cred cabin ot amit” On 
removing the foot from the pedal, the carriage is 
pulled back into position for a fresh cut by means of 
a counterweight. This arrangement of feed has the 
advantage that there need be no waste motion of 
the carriage, as the extent of the travel is under the 
full and instantaneous control of the attendant. The 
plan.of giving the feed to the screw in place of to the 
work is particularly convenient when dealing with 
heavy work, and in all cases greatly facilitates accu- 
rate cutting. The machine will admit saws up to 
20 in. in diameter, and will operate on stock up to 
12 in. wide by 3in. thick. The fence against which 
the work rests is made in two parts, one on either side 
of the saw gate. The two may be set in line for cross- 
cutting, or at opposite angles if mitre cutting is on 
hand. The power needed for driving the tool is about 
10 brake horse-power. 

In Fig. 3, page 54, we illustrate the firm’s surface-plan- 
ing and thicknessing machine, which will plane timber 
to a true surface free from “‘ wind,” and also reduce it to 
a uniform thickness. The machine has a single cutter- 
block, mounted on a spindle running in long phosphor- 
bronze bearings. The block is fitted with three knives 
set obliquely, so as to give a shearing cut. There are 
two worktables, one above and one below the cutters. 
The work is first passed over the upper table, during 
which its lower face is reduced to a level surface. It is 
next passed underneath the cutters over the lower table, 
and is thereby reduced to the thickness desired. The 
upper table is made into parts, each of which can be 
traversed along the inclined guides shown, and thus 
raised or lowered so as to give the depth of cut desired. 
In addition, each part has a loose sliding top, which 
enables the width of the gap for the cutters to be 
adjusted, and also facilitates access to the cutters 
when they need re-sharpening. The lower table is in 
one piece, and is mounted on screw-elevating gear. 
; Pe It is provided with feed rollers placed in front of and 

ee e behind the cutter block, and is further fitted with a 
Fic. 1. Younc’s Draconat Dovetattinc MacHINE. chip breaker and a ‘ holder-down,” to keep the work 
in place whilst being cut. The feed rollers are driven 
by belting running over cone pulleys, giving facility 
we Th - for altering the rate, to suit different kinds of timber. 
The machine will work timber of any size up to 
18 in. wide by 6 in. thick, and requires about 6 brake 
horse-power to drive it. 

Another type of sawing machine is shown in Fig. 4, 
page 54. This machine is intended more especially for 
sawing up deals and scantlings into boards, or for flat- 
cutting them to any width desired. The special fea- 
ture of the machine is the arrangement for feeding 
the work up tothe saw. This is effected by means of 
fluted rollers turning on a vertical axis, and driven by 
a sprocket chain from a vertical shaft, These rollers 
are, it will be seen, mounted at the end of a radial 
arm, which is telescopic, and can be lengthened or short- 
ened by the screw and handwheel shown, thus enabling 
saws of any diameter to be used. The requisite pressure 
for the feed is obtained by means of a weight connected 
by a chain to the outer end of the radial arm, as shown. 

riction is reduced by fitting the fixed fence with 
loose rollers. This feed arrangement, it will be seen, 
leaves the front of the bench quite free from obstruc- 
tion, thus affording the attendant a clear view of the 
saw when at work. If it is desired at any time to use 
hand feed, the radial arm can be swung to the back 
of the bench, quite out of the way of the saw. As 
constructed, the machine weighs about 35 cwt., and 
will take in saws up to 36 in. in diameter, and will 
saw toa depth of l4in. The maximum rate of feed 
provided is 60 ft. per minute, and the power required 
is 18 brake horse-power. 


























THE TWIN-SCREW CHANNEL STEAMER 
‘* ALBERTA.” 

H Ws illustrate on our two-page plate the new twin- 
; | screw Channel steamer Alberta, which has been speci- 
~ Jally built for the Paris Exhibition traffic between 
Southampton and Havre, a route which has grown 
greatly in favour, as it enables ngers to leave 
ndon late at night, enjoy a night’s sleep in transit, 
with all the comforts obtainable on the modern Atlan- 
tic liners, and to arrive early next day in Paris, after 
a morning run over the railway from Havre. The 
= agen feature which so largely makes for comfort is 
the arrangement of so many two-berth state-rooms, a 
practice carried out on the London and South-Western 
Railway Company’s popular Channel Islands steamers, 
a service on which also the Alberta will run on occa- 
sions. Indeed, the steamers of the two services are 
interchangeable. The Alberta, like so many of her 
redecessors, has been built and engined at the Clyde- 
k establishment of Messrs. John- Brown and Co., 
Limited, from designs prepared by Professor J. 
’ H. Biles, of Glasgow University, the consulting 
naval architect of the London and South-Western 
Fic, 2. Friction Freep Cross-Cur Saw. Railway Company; Mr, John Dixon, the marine 
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TWIN-SCREW CHANNEL STEAMER 
CONSTRUCTED BY MESSRS. 











superintendent of the company, having been asso- 
ciated in the design and supervision during con- 
struction ; so that, as in the other steamers of the 
company, the efforts of the builders and owners have 
been directed to the providing of the most comfortable 
sleeping accommodation possible, in conjunction with 
the saloons and promenades necessary for daylight 
services, ‘The drawings we reproduce on our two- 
page p!ate will give a general idea of the arrangements, 
while the smart appearance of the ship will be appre- 
ciated from the engraving, also on the two-page plate. 

The first-class cabins are all arranged amidships, 
and can accommodate 130 passengers. There are 
separate two berth and four-berth state-rooms for 
forty passengers on the upper deck, but the chief 
feature of the vessel is the excellent accommodation 
provided on the promenade deck, where the saloon 
and state-rooms are on a scale unequalled in the 
Channel Service. At the forward end of the long 
deckhouse are two handsome cabins, that on the port 
side being for ladies and the other for gentlemen. Aft 
of these rooms is an entrance-lobby, with stairways to 
the upper deck cabins and to the upper promenade 
or boat’deck. A series of two-berth state-rooms is 
arranged on each side, opening upon internal passages 
which lead to the dining-saloon ; and aft of this agaip 
is a similar series of state-rooms opening upon passages 
to the after entrance-lobby. This lobby has also stair- 
ways upward and downward, and upon it opens the 
smoking-room. It will thus be seen that, in addition 
to the large number of state-rooms, there are four 
large rooms, including the dining-saloon, which, while 
they are primarily intended for daylight use, are also 
capable of being utilised as sleeping cabins when 
required. The panelling of these rooms is in oak, and 
they are fitted wish small folding tables between the 
seats along the sides, each table accommodating two 
—- hen the tables are folded down, sleeping 

rths cun be arranged in their places, and in addition 
folding berths of Pullman type can be let down above. 
The large square side windows are arranged underneath 
these latter, and in such a position that persons seated 
at the tables can view the passing scenery as is pos- 
sible in a railway train. 

The dining-saloon is a really beautiful apartment, 
and of novel design. Immediately on entering, one 
is struck with the great height of the room, which is 
about 14 ft. under the large skylight and 11 ft. else- 
where. The panelling is in rich dark mahogany, with 
large mirrors, the reflections in which increase the 
apparent size of the apartment. Around the upper 
part is a soft cream-tinted frieze, richly decorated and 
ornamented with handsomely designed electric-light 
brackets. There are dainty little side tables similar 
to those already mentioned, and in addition a long 
centre table capable of seating 18 persons. Pullman 
berths can be let down along the sides at night as 
well as the berths which take the place of the side 
tables, and the square side windows are also arranged 
as in the other day-saloons. 

The second-class passengers are accommodated aft, 
in the poop and on the main deck. There is a fine 
open ladies’ room on the port side, and two rooms for 

entlemen, having berths for 50 \passengers in all. 

he ps is white enamelied, and the furniture 
is oak. Spring frames are fitted to all berths and 
sofas, and the accommodation in this part of the ship 
is as comfortable as the first-class provided on many 
of the Channel steamers. 

There is also a compartment amidships on the main 
deck, fitted with wide-sparred seats and well warmed 
and lighted, for the use of third-class passengers, who 
have also the advantage of a sheltered promenade on 
the upper deck. 

The officers and engineers are berthed on the upper 
deck abreast of the engine casing, and the firemen 
forward of the boiler-room on the main deck, with 
ready access from the upper deck to both stokeholds 
and to the engine-room. The crew occupy part of tke 
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forecastle and the forward part of the main deck. The 
captain has a fine large cabin on the upper promenade 
or boat deck (see Fig. 5 above) ; and above this is the 
flying bridge which, being forward of the foremast, 
allows a clear view ahead uninterrupted by masts and 
rigging. 

The vessel herself is 270 ft. in length, 35 ft. 6 in. in 
breadth, and 22 ft. 9in. in depth to the promenade 
deck, the gross tonnage being about 1250 tons. She 
has been built under the survey of the Board of Trade, 
and is specially strong for the service for which 
she is intended. There are 11 watertight bulk- 
heads, dividing the interior into 12 compartments, 
of which three at the forward end and two aft 
are devoted to cargo and stores. The builders have 
fitted the vessel with a complete installation for 
electric lighting and power plant. The generating 
plant consists of two combined sets of compound en- 
gines aud dynamos. All the state-rooms are fitted 
with reduciog lamps, which can be used at full light, 
or as nightlights shedding a gentle glow which just 
renders objects visible. Thc forced draught for stoke- 
holds is maintained by four fans driven by electric 
motors. These fans are placed in close proximity to 
the passenger accommodation, but do not cause the 
slightest vibration or noise. An electric exhaust fan 
is titted in the smoking-room to improve the ventila- 
tion. In order to minimise rolling, deep bilge keels 
have been fitted. 

The main propelling machinery, of which an engrav- 
ing is also “= on the two-page plate, consists of 
two sets of four-cylinder vertical triple-expansion 
— of the usual inverted marine type, each 
cylinder driving a separate crank. The diameter of 
ihe high-pressure cylinder in each set is 194 in., of the 
intermediate pressure 314 in., and of the two low- 
pressure cylinders 36} in. The stroke of the engines 
is 2ft.6in. The cylinders are fitted with liners and 
are steam-jacketed. The slide valves are all of the 

iston type, and each is fitted with a balance piston. 

he valve gear employed is of the usual double 
eccentric double bar link motion type. The air pumps 
are driven by levers off the crosshead of the forward 
low-pressure cylinders. The diameter of the air pumps 
is 18 in., and thestroke is 13 in. A Brown’s patent re- 
versing engine is fitted on each set of engines, and the 
levers of the reversing shaft are fitted with screw gear 
to admit of the adjustment of cut-off being made in one 
cylinder independently of any of the other cylinders. 

The cylinders, liners, covers, front columns, and 
soleplates are all of cast iron; the back columns of 
forged steel. The main bearings, thrust shoes, and 
tunnel blocks are all lined with white metal. The 
front columns are made to carry the guide-plates, and 
the starting levers are placed in the centre of the ship, 
to facilitate the handling of the engines. All the 
shafting is of steel, each crankshaft being forged in 
two pieces. The crank, thrust, and tunnel shafting is 
hollow, while the propeller shafts are solid. The whole 
of the shafting was supplied by the Dennystown Forge 
Company, Dumbarton. The propellers are Gsee-inded, 
the bosses being made of cast steel, and the blades of 
manganese bronze. The propellers rotate outwards. 

The condensers are separate from the main engines, 


and are built of brass plates riveted together and| N 


strengthened by angle-bar rings of brass, the doors and 
ends which take the inlet and outlet branches are brass 
castings. They are placed longitudinally fore and aft, 
one in the port wing, the other in the starboard wing 
of the after end of the engine-room. The total cooling 
surface of the two condensers is 5716 square feet. A 
large centrifugal pump is provided for circulating 
the water through each.condenser. Forward of the 
condensers the space is occupied by the electric light 
machinery, a combined compound single-acting set 
of engines and dynamo being placed in each wing. 

The pumping system in connection with the boilers 
is concentrated at the forward bulkhead of the engine- 
rom. It cons‘sts of two Weir's feed pumps, either 























of which is arranged to draw from the hotwell tank, 
discharging through the filter to the feed-heater, 
the other pump drawing from the heater and dis- 
charging direct to the boilers. The usual control 
gear in connection with these pumps is fitted, and 
either pump is quite capable of feeding the boilers at 
full power independently of the other, as duplicate 
connections to the hotwell and reserve tanks are pro- 
vided. The feed-water filter is of the Harris type, 
while the feed-heater was made by Messrs. J. and 
G. Weir, Cathcart. Two vertical bilge pumps, with 
7 in. steam and water cylinders and 10 in. stroke, and 
a sanitary pump, with 6 in. cylinders of Lamont’s make, 
complete the pumping system. The arrangement of 
these pumps conveniently allows of the supervision from 
their starting platform by the engineer in watch. 

Steam at a pressure of lb. per square inch is 
supplied by two double-ended return-tube boilers, 
having common combustion chambers for each pair 
of opposite furnaces, The tubes in these boilers are 
of the Serve type, which have given very satisfactory 
results. Improved circulation is effected in the 
boilers by providing suction pipes between the feed 
pumps and the boilers. The boilers are worked under 
the closed stokehold system, the air pressure being 
maintained by four fans, which are driven by electric 
motors, thus insuring an entire absence of vibration 
and noise—a most important essential in a modern 
passenger boat. 

The trial trip took place at Skelmorlie on May 25. 
In spite of the adverse conditions of strong wind and 
heavy sea, a speed of 19.9 knots, or nearly half a 
knot in excess of the contract, was easily maintained 
during four runs on the mile, and also during a subse- 
quent six hours, the machinery working smoothly 
and giving: great satisfaction to both owners and 
builders. It may be added that the Alberta is the 
eighth vessel constructed by the builders for the com- 
pany’s Channel services. She should prove a popular 
addition to their fleet, 





WESTWOOD v. BAILEY TOMS AND CO. 

THIS case was tried a short time since in the Commercial 
Court by Mr. Justice Mathew and a special jury. Ib 
was an action brought by Messrs. Joseph Westwood and 
Co., Limited, bridgebuilders, of Millwall, against Messrs. 
Bailey Toms and Co., metal merchants, of Laurence 
Pountney-lane, E.C., for damages for breach of contract 
by Messrs. Bailey Toms and Oo. to sell certain steel 
plates to the plaintiffs. : 

The facts in the case were simple, but the decision is 
one of much interest and importance, particularly at the 
present time, when many contractors are in arrear with 
their deliveries of materials. Messrs. Joseph West- 
wood and Co. had made contracts with Messrs. Bailey 
Toms and Co. for the delivery of steel plates. Speci- 
fications under contract No. 1 to be made between 
the date of the contract and the end of August, 1898, 
under contract No. 2 between July and the end of 
October, 1898, under contract No. 3 between July and 
the end of December, 1898, and under contract No. 4 
between October, 1898, and June, 1899. The plaintiffs 
specified to date under contracts 1, 2, and 3, but failed to 
oy * og a a No. 4, oo at the date 

une 30, , the last day for specifying wader contract 
0. ._ — er about 700 oon bs 3 og lr 

intiffs that in consequence of the great y in 

LW aera pon plates under contracts 1.2, and 3, the 
time was by the recognised custom in business, extended 
wherein specifications could be made under contract 
No. 4. The defendants denied any such right, and re- 
fused to deliver a single ton of plates after June 30, 1899. 
The price of steel plates had considerably increased, and, 
consequently, the plaintiffs were forced to buy at an in- 
creased price. —— claimed against the defendants the 
increased price for plates. : 

Mr. Joseph Walton, Q.C., and Mr. Macaskie ap 
for the plaintiffs, Mr. Rufus Isaac, Q.C., and Mr. Frank 
Gover, appeared for the defendants. 

Mr. Justice Mathew’s summing-up was as follows : 


“Gentlemen of the Jury,—I am glad to have ycur assist- 
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ance in this matter, for this is a matter of business ; and 
you will say what is fair and what is right between the 
two parties as business men. 

“Now, the plaintiffs and defendants are both plate 
merchants. . They are not manufacturers. The right of 
the one to obtain delivery from the other will depend 
upon whether the one has made such a contract with the 
manufacturer that he will have the plates delivered. He 
knows that every contract that is entered into is entered 
into upon that footing. The defendants agree to supply 
the p intiffs with a la number of plates within a 
certain period of time; but they both know that they 
will nab ie able to do it unless they get the manufacturer 
to supply them. Therefore, both look to what can be 
reasonably expected of the manufacturer. It is said the 
whole contract depends upon that. If the technical view 
of the specification is not of any importance, it is one 
that ought not to interfere with the fair meaning of the 
contract between the parties. _ 

‘*Now, what is the real meaning of the contract, that is, 
of No. 4 Contract? I will not trouble you with the 
others. The price is fixed. They say the specifications 


were to be handed to us, so that delivery might be taken | Co 


in equal monthly quantities between October of this year 
and June, 1899, inclusive. What is the meaning of that? 
Why, it is said by the plaintiffs, the defendants undertook 
to supply in ont monthly quantities this whole parcel 
of 1000 tons ; but it is said, as we must know what you 
want, you must tell us from time to time what the shapes 
and sizes are tobe. Is that the whole meaning of the 
contract? Why is it so made? Why is it said to be a 
condition of the contract that there are to be specifica- 
tions? The a contains nothing to determine or 
settle that. It depends upon what is reasonable after the 
specification has been given. It is said here that it is 
implied in a contract of that sort that the specification 
need not be given if it be clear that the defendants cannot 
deliver. If they are not ready and willing to deliver, 
what on earth is the use of the specification, or what is the 
importance of the date on which the specification was 
given. It is said for the plaintiffs that they can show 
clearly that the defendants were not in a position to 
deliver this quantity under contract No. 4, and that that 
was the reason why we did not go through what would 
be the mere formality of specifying for the quantities to 
be delivered ; and the question is, what on earth would be 
the use of our asking them to deliver 700 tons, when they 
were not able to deliver till the end of May the quantities 
that they had agreed to let us have under the first three 
contracts. 

“Now, the first question that will be put to you is, Were 
the defendants y and willing to deliver plates in 
accordance with contract No. 4? The whole correspond- 
ence has been read to you till you are weary of it, and it is 
said—and it is for you to judge whether the contention is 
right or not—that the plaintiffs throughout are doing all 
they can to obtain delivery, without reference to the 
specification or anything else, and pressing the defen- 
dants to deliver: the defendants excusing themselves, and 
excusing themselves on the ground that they could not 
get the plates from the manufacturers, the Moor Com- 
pany ; and the whole of the correspondence, it is said, is 
that the defendants make excuses for themselves, pro- 
testing that the fault is not theirs, saying that they are 

rpetually complaining to the Moor Company that the 

elivery does not take place, and intimating to the plain- 
tiffs that the stronger the letters you write to us, the 
better position we shall be in with the Moore Company. 
We all knew now what the real position between the 
defendants and the Moor Company was. They had 
actually instructed the Moor Company not to attend to 
Messrs. Westwood’s plates, but to attend to the miscel- 
laneous orders that they gave, and to the order of a person 
named Gilbey. I do not know how that would strike 
you, but that does not appear to me to be a fair sugges- 
tion that they were buying elsewhere, and that that was 
the reason why they wrote it, I will not read you the 
letter again, for you have heard it over and over again, 
but on December 23 they write that Westwood’s people 
are pressing us, as they naturally would, and saying that 
the market is going up, and that there are miscellaneous 
contracts, and contracts with other people, and perha 
you will attend to them first, and we will set 1¢ right 
with Messrs, Westwood. Now it is said that it is a clear 
indication that they were not ready and willing to deliver, 
use they were determined not to deliver. It is said it 
was not a case of ‘‘ can’t,” butit was a case of ‘‘won’t,” and 
that they, in their own interest, came under that arrange- 
ment with the Moor Company. Then the thing goes 
on upon that footing. I will not not trouble you with the 
letters of August 8 and 19. In the letter of August 8 
they say we should like these contracts completed apart 
and dealt with eg Hey That is relied upon by the 
Plaintiffs to show that requisitions coming in the first 
contract were intended to be dealt with before any requi- 
sitions had been sent forward in the second ; but if the 
requisitions in the first gave the defendants an utterly 
undetermined and uncertain time to deliver, it is said 
then, that is clearly the result of having these contracts 
going on at the same time. They desire to have one 
nished first, and then another. “It is said it is only 
book-keeping, but you will judge whether it is book- 
keeping or not, _Now, the case with reference to all that 
is this: the plaintiffs say we were perpetually urgin 
you to deliver, and you did not deliver for four, five, an 
six months after the requisitions had been sent in. Bol 
answer on the Pat of the defendants, that it was all your 
fault—it was Nash’s test. The plates would have been 
delivered in three or four months, or even in a shorter 
time, if it were not that you put upon us Nash’s test ; 
and the defendant, who is into the box to prove 
that part of the case, says Nash’s test would take seven 


delay of six months, and the plaintiffs say that that 
delay was utterly unreasonable. Then the defendants 
are put on their good behaviour after they had repu- 
diated the contract, and were fulfilling the requisitions 
that had been sent in, and it did happen that they 
were able to supply them all within six weeks. I should 
think that six months was an extraordinary long time to 
allow as the interval between the requisition and the 
fulfilling of it. 
“Now that is as to the first point, and the first question 
I should put to you is this, I do not, of course, dream o 
troubling you with all the evidence, or with endeavourin 
to repeat what has been well said upon each side wit 
reference to that question. The first question is this, 
Were the defendants ready and willing to deliver the 
sew in accordance with the contract No.4? The de- 
endants say they were able to and willing, and they 
took no unreasonable time. The plaintiffs say, utterly 
useless, because you were unable, and we did not go 
through the form of asking you to do what you were 
telling us then in every possible way you could not pos- 
sibly do, and what you were pee upon the Moore 
mpany as their liability in the matter of delay. The 
second question is, Was the time for requisitions extended 
in accordance with the custom of the trade by reason of 
the defendants’ delay in delivery? Now, gentlemen, with 
reference to that, it is said for the plaintiffs that is per- 
fectly reasonable—quitea reasonable matter of business— 
that if there be delay in the delivery of the earlier part 
of the contract, or on another contract between the same 
persons, there should be an extension of time for requisi- 
tions, on the ground that men of business do not do what 
is not necessary to be done, and do not go through the 
form, as it would be a mere form, it is said, of doing that 
if it were known that the defendants could not supply 
these plates. Now, with reference to that, we have had 
before us three or four gentlemen called on behalf of the 
plaintiffs, and they tell us that the course of business 
was what is suggested on the part of the — and 
was what is said to be perfectly reasonable. It is said 
that if it is — that the merchant cannot get the 
plates from the manufacturer, and cannot possibly obey 
a requisition, we do not go through the form of tendering 
the requisition atany particular time ; we go there or we 
send on when we think he will be in a position to fulfil 
the contract. It is said for the plaintiffs that is what 
was done and intended to be done in this case. The de- 
fendants began to deliver in respect of contract No. 4 
in the latter part of the first half of the year 1899, and 
700 tons remained to be delivered on June 30, when all 
ought to have been handed over to the plaintiffs. There 
were one or two other relevant facts with reference to 
that. There is a letter of April 18, which is in the cor- 
respondence at page 337, where the plaintiffs write to the 
defendants mentioning the custom and course of business, 
and saying that if you cannot deliver, mind the custom 
is that the time for requisition shall be extended. 
dare say the letter is present to your minds; but, if not, 
I will read it. But that was the letter that was 
written. Now what would you expect men of business 
to say to that who are setting up this technical answer 
to their application to deliver the plates. ‘‘Oh! there is 
nosuch custom, do not rely upon that; you requisition 
atonce.” Nota word said about it. Itis said, therefore, 
to be extremely strong evidence that the defendants them- 
selves at that time were acknowleding this course of busi- 
ness as the usual course of business in contingencies 
plainly likely to arise with reference to contracts of this 
sort. Another very eg | fact on this part of the caseis 
this. The defendants had entered into a contract with 
the Moor Company, and py | were to get from the Moor 
Company their supplies to fulfil their obligations with 
the plaintiffs, and they had very large contracts; and at 
the time when the contract was broken, as it is said, by 
the defendants, when it was repudiated, a large number 
of tons remained to be delivered by the Moor Company 
to the defendants under their contract. Various figures 
have been given—1700 tons at one time, and 1200 tons. It 
is not very important which figure you take. The im- 
portant point is that the Moor Company never dreamt 
of making the objection that you did not send in your 
uisition in time, and we are, therefore, not bound to 
deliver. But you see the Moor Company were certainly 
under a temptation to take that course, because the 
market was going up, and if they could have saved them- 
selves the delivery of that 1200 or 1400 tons, or whatever 
it was, so much the better off would they be. It is sug- 
gested that the defendants yielded to the temptation 
which the Moor Company resisted when the market went 
up. They took a highly technical view of this matter, 
and it is said that that was the reason why they did it, 
and turned themselves from being extremely rich mer- 
chants into lawyers, and laid hold of this p in the 
contract, and relied upon it as a technical answer to the 
laintiffs’ claim. Now, I do not go through the other 
fies which indicate the existence of some reasonable 
arrangement of this sort or custom, — which the plain- 
tiffs’ reply, Non-delivery; time extended. One of the gen- 
tlemen who was called for the defendants said, ‘‘I quite 
eif there was one contract, and only one contract, and 
pt was non-delivery of a part under that contract, the 
requisition would be extended in point of time.” He 
said, ‘‘I never heard of its happening in the case of two 
contracts.” It was here stated here that under contracts 
one, two, and three, there had been by the end of May 


id | complete delivery; and therefore any delay that had taken 
referred 


place ought not to be to in considering the 
vestion whether there should be any extension under 
o. 4 ornot. What possible difference does it make to 
the plaintiff who has bought, whether he had bought 
under two contracts, one for 500 and another for 1000 tone, 
or under one contract for 1500 tons? Why should the 





to fourteen days, That is not enough to account for a 





defendants havean advantage in one case that they would 


J | tell us when you wi 


not have in the other? That does not smpeee to me to 
have been answered, and the evidence offered by this 
gentleman that there would be an extension of time if 
there was default under one contract where there was 
only one, seems to me to indicate (and it is for you to 
judge) that there would be an extension wherever there is 
default as between buyer and seller. 

‘*That is all I need trouble you with about the second 
question: Whether the time for requisitions was ex- 
tended in accordance with the custom of trade, by reason 


f | of the defendants’ delay in delivering ? 


‘Then the last question is: Did the defendants lead 
the plaintiffs to believe that requisitions were to be made 
after June 30? Well, you know business is business, and 
people are entitled, perhaps, to bea little bit sharp in look- 
ing after their own interests; but it is said that it is not 
fair to entail this loss of some hundreds of pounds upon the 
ete by reason of this technical objection made by the 

efendants, It is said, you never gave us the Jeast reason 
to suppose that you meant to rely upon any such objection. 
We wrote you to say that we should consider the time 
would be extended in accordance with custom, because of 
the delay in delivering, and you never said No ; you never 
intimated to us that you would comment upon that view. 
The plaintiffs further refer, in support of their acts, to two 
or three letters to which I will refer. One is a letter of 
June 13, which is before the defendants took the course 
they did. June 13 is a very few days before June 30. 
Then the defendants write to the plaintiffs: ‘‘ We enclose 
you an invoice for 56 tons of plates, and the quantity now 
on order is very small ;” ——oe that more had not 
been ordered: ‘‘ Please, therefore, let us have further 
good specifications immediately, use we must kee 
the works well supplied with same.” Had it ever ente 
their minds at that time to throw the plaintiffs off their 
guard? Had they in their minds, within a fortnight 
after, to say the contract is at an end, because you did 
not specify? They are asking them to do specifying. 
But, says Mr. Meyers for the aS. it would have 
been done if they had specified for the whole 700 tons. on 
the last day of June. Of what use is that? They could 
not have complained if they had done that. If they 
done that, an idler ceremony could not be imagined. If 
— had done it for the purpose of literal compliance 
with the contract, and not to act in the spirit but accord- 
ing to the letter, it could only mean that the defen- 
dants would have had so much longer time to fulfil their 
contract and make deliveries. They would have had a 
reasonable time. Then there is another letter which is 
worth referring to, of July 1, and that is a letter written 
by the plaintiffs to the defendants: ‘‘We hope you are 
making a very shipment for us by this day.” That 
isa letter Mr. Walton read—and I need not go through it 
again—in which in perfect good faith t ¥! say, we 
understand that you were prepared to make further de- 
liveries, and we are op any to receive if you will only 

1 be in a position to deliver. The 
answer to that is: Oh,no, it is too late—July 1; June 30 
was the last day., We are not going to deliver; the 
market has gone up, the loss will be yours. 

‘There is the whole case. Now, you are not to be troubled 
with figures. There are certain other questions that may 
arise between the parties that I shall have to deal with 
hereafter, but those three questions the learned council 
think, and I think, you will have no difficulty in dealing 
with. With reference to the specification question, ib 
seems to me that a person in the position of the plaintiffs 
is in a difficulty about specifying; he will have to find 
= In many cases, we know, if he cannot get them 

rom the person with whom he has made the contract, 
he will have to get them elsewhere. Now, it is very un- 
reasonable that he would specify twice over, and he knows 
he will not get them from the one, and will have to try 
and get them from the other. Itisfor you to judge. If 
you think that this contract, which I will hand to you 
with reference to these questions, entitled the defendants 
to repudiate the contract on the ground they take up— 
that a requisition had not been furnished them on June 17 
for 700 tons, it would mean that your verdict would be 
for the defendants. If on the other hand, this question 
ought to be answered in favour of the plaintiffs, your ver- 
dict would be for the plaintiffs,” 

Mr. Justice Mathew e three questions before the 
jury for their decision : (1) Whether the defendants were 
ready and willing to deliver in accordance with the terms 
of contract No. 4; (2) Whether the time pesdln vevomggse™g 
was extended under contract No. 4 in lance with 
the custom of the trade, by reason of the defendants’ dels 
in delivery ; and (3) Did the defendants lead the plaintiffs 
to believe that specifications might be rendered after 
June 30. The jury, aftera short consideration, answered 
all oe in favour of the plaintiffs. Mr. Justice 
Mathew gave judgment for the plaintiffs for 1314/. and 
costs. 


_More Russ1an Coa.—Rich beds of coal have just been 
discovered in the Tcherdynsk district on the banks of the 
Kolva, an affluent of the Vischera. The beds are about 
300 verstes to the north of Tcherdynsk. 


Hvui1t Exzorric Tramways.—From a report it ap- 
pears that between the opening of the Hull _elec- 
tric tramways on July 5 of last year and March 
31 last, 6,218,971 gers were carried; the daily 
ave being 23,033, and the highest number in any one 
day 72,500. The receipts in fares, &c., were 26,306/. 5s., 
or 11.01d. per mile. On the other side of the account, the 








generation of electricity cost 20697. 1s. 6d.; working ex- 
penses, 8542/. 6s. 1d.; inte 24027. 193. 7d.; and sink- 
ing fund, 32257. 10s. 10d. he total ex ture, in- 


clu re’ was 16,315. 6s. 1d., or 6.83d. per mile, 
leaving a ce of 99907, 14s. 4d., or 4.18d. per mile, 








The length of route open is 3 miles 4 furlongs 8 chains, 
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THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 


Tue DELAUNAY-BELLEVILLE INSTALLATION. 


THE name of no contributor to the Paris Electric 
Power Station is better known than that of Delaunay- 
Belleville, not only on account of his important con- 
nection with the Exhibition as the director of manage- 
ment, but, and more especially, as the inventor and 
constructor of the widely- steam generator that 
bears his name. The large Delaunay-Belleville works 
at Saint Denis are not, however, by any means wholly 
devoted to the manufacture of water-tube boilers, 
steam engine construction is also a speciality of the 
works, and it is one of the most advanced type that 
forms a unit in the station of the Electricity Build- 
ing. It is only the engine that is furnished by the 
Belleville Company ; the dynamo is by MM. Breguet ; 
it is of the triphase type, furnishing current at 2,200 
volts with 50 periods. This part of the installation 
is of but little interest, placed as it is in the midst of 
other generators, of equally good—possibly of better— 
design and workmanship, and it may, therefore be dis- 
missed with this brief notice, considering the number 
of large and important generators by other makers 
that call for some detailed description. 

The engine driving this dynamo constitutes the in- 
teresting part of this installation, and we accordingly 

‘ — to describe it in some detail, accompanying this 

escription with the illustrations on this and the oppo- 
site pages. Quite a number of the same type of engine 
has been built by the Delaunay-Belleville Company, 
although it is only a few years that the branch of 
engine construction has been added to the works; it 
hes therefore been well tested by experience, and is 
in no sense of an experimental character. It is, how- 
ever, the development of a type adapted especially for 
the direct driving of electric generators, ee. the 
same objects in view as those successfully achieved by 
a number of prominent constructors—economy in steam 
coasumption, uniformity of speed under extreme con- 
ditions, and thorough lubrication so as to reduce 
friction. 

The first engine designed by MM. Delaunay-Belle- 
ville for direct dynamo driving was of the compound 
single-acting type. There were four cylinders placed 
tandem in pairs, and with the cranks set at an angle 
of 180 deg. The distribution of steam for the four cy- 
linders was controlled by a single valve, and with the 
view of balancing the moving parts of the engine an 
ingenious device was adopted. It consisted of an 
extension of each piston-rod into a special cylinder, 
which was in connection with the main steam pipe. 
The results obtained were not satisfactory, both as 
1 oo the design and the means employed for 
lubrication, and a second experimental engine was 
built. This also was single-acting, but with triple- 
expansion ; the trials, however, were equally unsatis- 
factory. We have referred to these points in the 
history of the Belleville-Delaunay engine, becausethey 
are of interest, taken in connection with the latest and 
—, successful development shown in the Paris Exhi- 

ition. 

In a third model the single steam distributing valve 
was replaced by a separate distribution for each cy- 
linder, the two valves of each pair of cylinders 
being actuated by one eccantric ; it was soon clear, 
however, that the type had to be greatly changed, 
the balancing device absorbed a large amount of power, 
and failed to be of much service ; a compressed air ar- 
rangement also proved unsuccessful. 

inally the constructors abandoned the single-action 
type and designed an efficient and practical triple- 
expansion engine, such as is shown in the Paris Ex- 
hibition, which developes 1250 horse-power. The 
most interesting feature in this engine is the method 
adopted to insure constant and thorough lubrication. 
A thin film of oil under pressure is maintained over 
all the moving surfaces in contact, so that fric- 
tion, and consequently wear, is reduced in a remark- 
able degree, and an unusual smoothness in running 
is obtained even at the highest —_ Figs. 7 to 
12 illustrate the details of the lubricating device. 
An oscillating pump driven by a crank on the 
motor shaft, forces oil continuously into a closed re- 
ceiver furnished with a safety valve. A series of a 
proceed from this receiver to the various parts of the 
engine requiring lubrication; these parts are made, 
either hollow or with closed channels that conduct 
the oil under pressure to tne various points required. 
It afterwards flows back into the reservoir in connec- 
tion with the pump which again forces it through the 
whole system, so that the circulation is constant and 


complete. 
A Belleville quadruple-expansion engine, of 120 
horse-power, constructed on a similar t was 


exhibited at the Brussels Exhibition of 1897. That 
now shown at Paris, is triple-expansion, and of 
1250 panel gtobnel the illustrations we give show 
the general appearance and the leading features 


24 pages 647, 712, 746, 815, and 846 of vol. lxix., and 
page 12 ante. 








1250 HORSE-POWER ENGINE; PARIS EXHIBITION. 
CONSTRUCTED BY THE DELAUNAY-BELLEVILLE COMPANY, PARIS. 














COLD WATER 





“yy 


<< 


wot waren 
eucoweset 



































JuLy 13, 1900.] 


ENGINEERING. 





51 





1250 HORSE-POWER TRIPLE-EXPANSION 


Fig.6. 
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The engine can, however, be worked non-condensing. 
As we have already said, a number of engines of this 
type have been constructed and are in regular work; 
the one exhibited is, however, the largest that has yet 
been built. Trials recently made with a 300 horse- 
wer triple - expansion engine may be referred to 
ere. The diameters of cylinders were respectively 
10.04 in., 14.88 in., and 15.75 in., forthe high, inter- 
mediate, and low pressure cylinders; the length af 
stroke was 11.02 in., and the speed 360 revolutions. 
The power developed was : 
High-pressure cylind mae ee 
- ure © a Pe ee ’ 
Totonnedlote-quaavere cylinder Sag 97.58 
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Pearson and Son. A credit of 1,000,000 } 
for, for the reconstruction and equipment of the line. 
is feared that this amount will not prove suffi 
that a considerable further sum will be required. 
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hour was 2146 kilogrammes, 
per horse-power. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 5. 

THERE never was such a self-controlled collapse of 
the market as is in progress at present. Prices have 
fallen all around, but actual quotations cannot be 

iven. Bessemer pig is supposed to be 19 dols., but it 
is less. Billets are supposed to be 25 dols., but they 
cannot stay there. Orders for over 100,000 tons of steel 
and trolley rails are awaiting the naming of a decent 
price by the billet manufacturing works. Foundry 
and forge iron are off 50 cents. No. 2 foundry sold 
here this morning at 16.75 dols. Over 100,000 mill- 
men and those connected with mills are idle this 
week, nominally pending an adjustment of the wages 
schedules. The American rolling-mill workmen have 
almost reached the point of refusing to work during 
July and August. They will probably reach that poiot 
in another year or two. Iron and steel making ought 
to be stopped during those months, and in time will 
be. There is more than sufficient capacity to make 
all the iron and steel in ten months that can be sold at 
home and abroad. The last year’s boom galvanised 
into temporary life a lot of old mills, and they are now 
receiving extreme unction, as it were, for they are going 
out of production for good. Mighty concerns are 
rapidly coming up to take their place. The Carnegies 
are contemplating still further improvements. So are 
Jones and Laighlin’s, Park Brothers, and a dozen or 
more big concerns. The race is on, and some remark- 
able changes are in progress. For the next two months 
things will be quiet, unless the wages fixers will not 
agree. The manufacturers cannot afford to fight, 


though they have fewer orders on their books than’ 


usual, While it is impossible to say what may happen 
in 60 days, there is a surprising unanimity of opinion 
that business will be better and prices firmer. For 
three months at least buying has been reduced to per- 
haps 20 or 25 per cent. of requirements. There must 


be an equalisation, and it must take place early in|}, 


autumn. By that time prices will be on rock bottom, 
and a lot of iron and steel capacity will be sunk 
out of sight. Every month or two will wit- 
ness the swinging into line of another new modern 
plant of great capacity, and able to make products 
cheaper than by the supplanted methods. Railway 
equipment, from locomotives and rails to spikes, is 
in active request. So far, 1654 miles of new railroad 
have been built. Double this mileage will be completed 
by December. Tramway construction is again assum- 
ing proportions, the abundance of money facilitating the 
securing of capital for that purpose. Cities and towns 
are borrowing money for all manner of public improve- 
ments. This is another source of increasing demand. 
The producing capacity will be heavily engaged next 
autumn, despite opinions to the contrary. The elec- 
tion will be dangerously close, because of the hostility 
of the masses of voters to centralised power, as evi- 
denced in the trusts. The wheat crop is better than 
the speculators make it out. The cotton crop will 
surpass all others. Mill building is progressing rapid] 
in the South, as good dividends are being paid by all 
well-managed plants. There are no indications to un- 
settle confidence in the return of solid and steady 
prices within the next three months. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—On Thursday only a very 
small amount of business was done. The tone wassteady, 
and on the day Scotch lost 14d. per ton, and hematite 
iron 3d. per ton. Business was done in Scotch iron 
tween 67s. 3d. and 66s. 114d. per ton cash. The settle- 
ment prices were: Scotch iron, 67s. per ton; Cleveland, 
693.; Cumberland and hematite iron, 83s. 44d. per ton. The 
market was very quiet on Friday forenoon, the delivery 
being restricted to about 5000 tons. Scotch warrants open 
at last price, but subsequently they stiffened to 67s. 44d. per 
ton cash, showing a gain of 5d. per ton. After being done 
at last price, 83s. per ton cash was quoted for Cumberland 
hematite iron, and 82s. 9d. per ton buyers. Cleveland 
was not dealt in at all, and there were no quotations. The 
market was again quiet in the afternoon, when only 
some 6000 tons were dealt in, the business bei 
entirely confined to Scotch warrants, which finished 
ld. per ton under the forenoon close at 67s. 3d. cash 
buyers. The settlement prices were: 67s. 3d., 683. 74d., 
and 83s. 3d. per ton. At the forenoon session of the pig- 
iron market on Monday dealing, was at a standstill within 
a few minutes of the close, when some Scotch iron was 
sold, and the price jumped to 67s. 9d. per ton. The sales 
were 4000 tons. In the afternoon only some 3500 tons 
changed hands, but the tone was very strong. Scotch 
made Is. 14d. od ton on the day, and hematite iron 3d. 
per ton. At the close of the market the settlement prices 
were : 68s. 3d., 683. 74d., and 83s. 74d. per ton. At the 
forenoon session of the warrant market some 8000 tons 
cwere dealtin. The holders were very firm, and only sold 
moderately at advances. Those who were oversold were 
trying to cover before the holidays. Scotch rose 1s. per 
ton, and Cumberland hematite iron 3d. per ton. About 
10,000 tons changed hands in the afternoon, and Scotch 
closed 1s. 144. per ton up on the day. The closing 
settlement prices were : 693. 44d., 693., and 83s. 104d. per 


ton. At the forenoon session of to-day’s market some 
6000 tons were sold. ‘‘ Bears 


” were still covering, and 





ed | lower. 





“pad 5d. more for Scotch than they did last night. 
ematite iron was marked 3d. per ton up. In the 
afternoon 5000 tons changed hands, and Scotch iron 
closed 6d. a ton up on the day, and hematite iron lost 
3d. from yesterday. The settlement prices were: 
70s., 693., and 833. 44d. per ton. The following are 
the market quotations of makers’ No. 1 warrant 
iron: Clyde, 843. 6d.; Gartsherrie, 81s. 6d. per ton; 
Calder, 86s. 6d.; Summerlee, 88s. 6d.; Coltness, 90s. 
per ton—all the foregoing shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 833. ; Shotts (shipped 
at Leith), 89s.; Carron (shipped at Grangemouth), 
85s. 6d. per ton. Here are the returns of the shipments 
of pre from all Scottish ports for the week ending 
last Saturday: To the United States, 130 tons; to 
India, 405 tons ; to Australia, 690 tons ; to France, 208 
tons; to Italy, 300 tons; to compet. 876 tons ; to Russia, 
100 tons ; to Belgium, 180 tons ; smaller quantities to other 
countries, and coastwise, tons. The total shipments 
amounted to 6992 tons, against 5143 tons in the correspond- 
ing week of last year. The total for the year was 199,182 
tons, when compared with 135,790 tons at the same time 
last year. ‘The stock of pig iron in Messrs. Connall 
and Co.’s public warrant stores stood at 103,332 tons 
yesterday afternoon, against 107,834 tons yesterday week, 
thus showing a reduction for the week amounting to 4502 
tons. The fluctuations in the pig-iron market of the 
past week was somewhat wide in their limits, and 
warrants more plentiful, holders lending freely, which 
caused the backwardation for one menth to con- 
siderably reduced. Speculation in this, like other 
markets, is checked entirely by the gravity of the Chinese 
situation and the prolongation of hostilities in South 
Africa, but with steadily decreasing stocks these adverse 
elements have had little effect on prices. Competition 
from America in almost all branches of the iron and steel 
trades is met at every point, and this very important 
factor must be faced sooner or later <—— producers, who 
but slowly realise the position. msumers, both at 
home and abroad, continue to adopt a “hand-to-mouth” 
policy, hoping ere long to get some considerable relief, 
especially in fuel, the high price of which is certainly 
checking fresh business. The market for hematite iron 
as been strong, with sales at from 83s. 9d. to 83s. per 
ton, buyers remaining atthe latter. There has, however, 


been shown a disposition to sell a month ahead at 2s. 6d. | pee 


to 3s. per ton lower. Nominally the price of Scotch 
hematite iron is 85s. to 85s. 6d. per ton delivered at the 
local steel works. 

Blast-Furnaces to be Blown Out.—F our pig-iron furnaces 
at Carnbrae Works are to be shut down for about 10 days, 
advantage being taken of the Glasgow Fair Holidays to 
clean and repair them. 


Finished Iron and Steel.—We have now entered the 
Glasgow Fair week, but there will be no — stoppage 
of work before Friday. As a result of the consultations 
that have taken place between employers of late, there 
will be, what may be called, a wholesale shut-down for the 
remainder of the month, and many works will not resume 
even then. This is the longest holiday that has been 
ordered in this district for years past, and has been re- 
solved upon as a protest against the high cost of fuel. It 
is ho) by the shut-down—which will apply to steel, 
malleable iron, most engineering works, pipe-founders, 
and boilermakers, &c.—to so affect the consumption of 
fuel that accumulations will ensue and prices ease off. 
That remains to be seen. Coalmasters state that they 
are so well booked ahead and general demand is so good 
that the cessation of public works’ demand will not be 
seriously felt. It is difficult to see that, however, especi- 
ally if the miners work well, which they are likely to 
do after their holidays, which are not to extend beyond 
the end of next week. The steel trade continues quiet, 
and without change in price. There has been of late a 
considerable inquiry for immediate delivery, but makers 
being unable to comply with that condition have been 
obliged to forego the orders, some at enhanced prices, 


Further Slump in American Iron and Steel.—News has 


| been received here from New York this week to the 


effect that there has been a remarkable slump in iron 
and steel since last Saturday. Billets are offered as low 
as 22 dols. per ton, and it is ap that they will go 

A regular cut-rate war has set in, and steel will 
go below cost on lines not protected by eS. as the 
large concerns have decided to squelch the little fellows, 
whom they blame for starting the cutting. 


Sulphate of Ammonia.—The last weekly shipments of 
sulphate of ammonia amounted to 2617 tons, making a 
total to date this year 73,124 tons, being an increase over 
the shipments in the corresponding portion of last year of 
435 tons. Business on the market is very limited, there 
being an almost complete absence of inquiry. 


_ Glasgow Copper Market.—No change has yet shown 
itself in the local copper market. Business there is none, 
and the nominal price of the metal continues at 75/. 15s. 
per ton. 


The Glasgow Gas Supply: New Works at Provan.— 
The increased demand for gas in Glasgow and its 
suburbs has rendered it n that a new works be 
built, the first section being capable of manufacturing 12 
million cubic feet of ir per day. That section will be 
erected forthwith, and there will be other three sections, 
making in all 48 million feet per day. The site chosen is 
that of Easter Blochairn and a portion of Blackhill and 
Germiston estates, as being, on the whole, the most suit- 
able. The site will be called Provan. This ground 
lies beyond the Blochairn Steel Works in the northern 
quarter of the city. An important feature of the new 
works will be five new holders, each having a capacity of 
84 or 9 million cubic feet. The Fe was formally 
broken this day week by the Lord Provost of the city, 











and by the Convenor of the Corporation Gas Committee, 
and a banquet followed. 


The Late Mr. James R. Forman.—There is recorded 
to-day the death of Mr. James Richardson Forman, C.E., 
a gentleman who has been identified with most of the 
important engineering works in the West of Scotland for 
the past three decades. The death took place last Sun- 
day at Crayport, Ratho, where Mr. Forman, who was 
in his 78th year, has been living for some years. Mr. 
Forman was a native of Nova tia, to which colony 
the family emigrated from Coldstream in 1780. In 
1841 he came to Glasgow, and four years later was 
sent to take over the Wilsontown and Morningside 
Railway, then in the course of construction. After suc- 
cessfully completing the construction of that railway, Mr. 
Forman was appointed , and subsequently 
received a commission from the Queen as Govern- 
ment engineer for the province of Nova Scotia. After 
serving under this Commission for six years, Mr. 
Forman returned to Glasgow in 1860, and entered into 
partnership with Mr. Robson and Mr. M‘Call, under the 
title of Robson, Forman, and M‘Call. He took a very 
active interest in the early railway development of the 
country, and his name is associated with the important 
undertakings of the Greenock and Ayrshire and Wemyss 
Bay Railways, the Blane Valley and Milngavie Railways, 
and the Greenock Water Works. For some years Mr. 
Forman had ceased to take an active connection with the 
business, but he maintained his connection with the com- 
mercial world as chairman of the Aberfoyle Slate Quarries, 
Limited, and the Edinburgh American Land Mortgage 
Company, Limited. He was also a director of the 
Arizona Copper Company, Limited. For the last twenty 
years he resided at Ratho, and was chairman of the School 
Board and Parish Council. He is survived by four sons 
and five daughters. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Coal and Metal Exchange for Sheffield. 
—The scheme to establish a coal and metal exchange in 
Sheffield has had to be abandoned, owing to lack of sup- 
port. A meeting of the committee was held on Monday, 
when it was reported that a large number of circulars had 
nm sent out to firms interested in the metal trades in 
various centres, but only a small percentage of replies 
had come to hand. The meeting, therefore, resolved to 
abandon the proposal. 


The Exportation of Coal from the West Riding.—The 
export coal trade still continues to bound upwards. 
The Hull returns show that 389,696 tons of coal 
were forwarded to that port last month, as compared 
with 320,480 tons in June of last year, an increase of 
69,216 tons. In the half year the increase was 284,608 
tons, from 1,564,032 tons last year to 1,848,640 tons 
in the half year just ended. In the coastwise trade 
the figures are even more remarkable, for the increase 
is at the rate of 121 per cent. Last month 49,160 tons 
were despatched to ports on the coast; whereas in the 
same month last year the total was 22,216 tons—an in- 
crease of 26,944 tons. The figures for the half year just 
concluded were 251,835, as against 133,802, an increase of 
118,003. The exports to foreign countries have shown a 
considerable expansion, 221,419 tons being exported last 
month, against 192,783 last year. It is interesting to 
note where the increased supply has gone to. Last month 
the increased tonnage was 28,636, and of this 13,050 tons 
went to Africa, which had no coal from Hull last year ; 
South America took 5025 tons against 1944 tons ; France 
12,370 tons against 4347; Germany 23,416 tons against 
17,532; Italy 19,761 tons against 11,787; Norway 9800 
tons against 1181, and Sweden 44,953 tons against 40,691 ; 
whilst North Russia only took 66,785 tons last month 
against 83,418 tons in the same period of last year. This 
a a prevalent idea that much of the increased output 
had gone to Russia. There has not been much ee in 
the distribution of the trade, the Denaby and Cadeby 
main collieries heading the list. 

Prosecution ¢ a Mining Engineer.—At the Rotterham 
West Riding Police Court on Monday, John Wilson, 
manager of the High Hazels Colliery, Catcliffe, was 
summoned by Mr. F. N. Wardell, Inspector of Mines, 
Wath, for not having on April 30, reported inflammable 
gas in the mines, and with not having had an examina- 
tion made before shot firing. The case for the prosecution 
was that on April 30 two colliers were proceeding along 
the main to their work, and as they neared the 
place the light held by one (Wheelhouse) was blown out, 
and an explosion of gas occurred. This was reported, 
and a a put the place right, as far as he could 
by fixing a brattice cloth, which renewed the venti- 
lation. It was admitted that twelve shots were fired on 
that working place upon this day. The deputy made an 
examination both before and after the first shot was fired. 
For the defendant the contention was raised that it 
was not apr os 4 for an examination to be made before 
the firing of each shot, and that one examination was 
sufficient. Mr. Parker Rhodes (the clerk) advised the 
— that there should be an inspection before each 
and every shot was The Bench thought, although 
there was no wilful negligence, there was a certain amount 
of carelessness. A fine of 10/. and costs was inflicted. 


Iron and Steel.—Movements in the local iron trade are 
still being conducted with much caution, neither makers 
nor consumers showing any strong inclination to do 
business for future deliveries. Both common and hema- 
tite irons are firm in price. The steel trades are con- 
siderably hampered by the scarceness and dearness of all 
classes of best Swedish material. Representatives say 
that they are making no effort to book orders, as their 
firms are well seld to the end of the year, and some of 
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them far into next year. The general opinion is 
that present quotations will be well maintained, if 
not olvensed upon. In some of the lighter industries 
manufacturers are complaining of the great difficulty 
they are experiencing in obtaining skilled workmen. This 
is notably the case in some branches of the cutlery trade. 
Numbers of men brought up to it have found employment 
as labourers, scavengers, lamplighters, and so forth, and 
are making better wages than they could do at their 
trade. The edge-tool branch is also undermanned, and 
very few lads are being apprenticed to it. 


Coal and Coke.—There ia nothing new to record in the 
coal trade. The demand still continues brisk, and the 
high rates are well maintained. Large contracts are now 
being entered into for the next six months, and conse- 
quently there is every likelihood of the present rates re- 
maining in force. e export trade continues to advance, 
and the local demand is —s better this week, as a result 
of the works having completed stocktaking and restarted 
operations. Best steam coal is making from 15a. to 
ibs. 6d.; best silkstone, from 15s. to 153. 6d.; secondary 
qualities, 13s. to 13s. 6d.; best Barnsley softs, 14s. to 
143. 6d ; secondary sorts, 13s. to 133. 6d. Slack is in good 
request ; and best screened slack commands 11s, to 11s. 6d. 
per ton ; and the ordinary pit quality makes 10s. to 10s. 6d. 
per ton. There is a very considerable market for coke, 
which is rather short in supply, and realises 223. 6d. per 
ton for the best washed samples at the ovens, and 18s. 6d. 
to 193. per ton is given for quantities of secondary sorts. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown scarcely any 
change. The best descriptions have made 24s. to 253. per 
top, while secondary qualities have realised 21s. to 223. 6d. 
per ton. The household coal trade has also presented few 
new features; No. 3 Rhondda large has made 22s. 6d. to 
23s. 6d. per ton. Foundry coke has been quoted at 36s. 
to 38s, per ton; and furnace ditto, 333. to 33s. 6d. per 
ton. In iron ore, the best rubio has been making 20s. 6d. 
to 21s. per ton. 


Guest and Keen, Limited.—A new company resulting 
from the purchase of the Dowlais Works by the Patent 
Nut and Bolt Company, Limited, is to be styled Guest 
and Keen, Limited. Lord Wimborne will join the board. 
The new company will not only absorb the Dowlais 
Works, but will also take over the Patent Nut and Bolt 
Company, Limited. The nominal capital will be3,000,000/., 
of which half will be paid for the Dowlais Works and 
other Welsh properties, and 1,000,000/. for the Patent Nut 
and Bolt Company’s undertaking, the remaining 500,000/. 
constituting working capital. 

Coal at Barry.—The exports of coal from Barry in the 
first half of this year were 3,753,728 tons. The corre- 
sponding exports in the corresponding half of 1899 were 
3,791,344 tons. 


The ‘* Amphion.”—The Leander, cruiser, is to be re- 
lieved on the Pacific Station by the Amphion, which has 
been refitting at Devonport. The Amphion has taken on 
board 1000 tons of coal; but as a good deal still remains 
to be done to her machinery, she cannot be got ready for 
sea before the middle of August. While she has been at 
Devonport her two foremost torpedo tubes have been 
removed, so as to provide more room for the lower deck 
messes. The Amphion will be the first vessel armed with 
the new type of Maxim machine gun. Her refit will cost 
nearly 30,000. 


Speed on the London and South-Western Railway.— 
The London and South-Western Railway erage ig | is 
now running expresses which bring London and Ply- 
mouth within 5 hours and 20 minutes of each other. The 
only stop made between Waterloo and Plymouth 
are at Salisbury and Exeter. 


Cinderford.—When, some five years since, the Severn 
and Wye Railway was sold to the Midland and Great 
Western Railway Companies, it was part of the condi- 
tions secured that improved station accommodation should 
be provided at Cinderford. A station worthy of the 
metropolis of the Forest of Dean has now been com- 
pleted. Messrs. Braddock were the contractors, and 
some 30,0007. has been expended on the works. 


Dockisation of the Avon.—At a meeting of the docks 
committee of the Bristol Town Council on Monday, the 
general manager wasinstructed to furnish the press with 
a copy of a joint report by himself and the docks —e 
neer on certain traffic matters connected with a report by 
the late Mr. McCurrich on dockisation. In this report 
Sir J. Wolfe.Barry, Sir Benjamin Baker, and Mr. Hurt- 
zig entirely concurred. The report states objections to 
cramped spaces for sterage and sidings, and to swing 
— across lock entrances on main railway communi- 
cation. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mipp.LEsBroucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday was the date 
of the quarterly meeting, but there was not such a gathering 
now even in name, One was reminded, however, of days 
gone by when the quarterly meeting was a big event in 
iron trade ci by_an exhihition on ’Change of 
samples of Messrs. J. F. Pease and Co.’s patent steel 
signal pulleys, which, it is claimed, are infinitely 
superior to the hitherto used cast-iron article. The 
attendance on ’Change was only small, and little 
business was done, but the tone of the market was rather 
more cheerful than it has recently been, and quotations 
were more in favour of sellers than they have been of 
late, As has been thecase for some time past, operations 


were confined to transactions for early delivery. There was 


an entire absence of the speculative element. In the 
early part of the day some small odd lots of No. 3 
.m.b. Cleveland pig iron were reported to have been 

ught at 68s. 6d. for prompt f.o.b. delivery; but 
buyers as a rule held out for rather more than that 
price. Towards the close 693. became the general 
market rate for the ruling quality, and that was 
the lowest figure that makers would listen to, while 
several producers held out for more. There were 
no reliable quotations for forward delivery; but it was 
the reverse of a healthy sign to hear reports that 
contracts could be made over the winter months at less 
than current prices. Foundry No. 4 was 67s. 6d. to 68s., and 
Sree ag ae 6d. to 67s. Middlesbrough warrants were 
93, buyers, with next to nothing doing in them. 
East coast hematite pig was a good deal asked for, and 
mixed numbers were put at 86s. to 87s. Rubio ore was 
very strong at 21s. 6d. ex-ship Tees. There was nothing 
doing in Middlesbrough hematite warrants, which are 
now practically exhausted. To-day’s market showed no 
alteration whatever. 


Blastfurnacemen’s Wages.—The ascertained price of 
No. 3 g.m.b. Cleveland pig iron for the three months 
ending June 30 last is officially reported to have averaged 
68s. 6.79d. per ton. This means an advance in blast- 
furnacemen’s wages of 2} per cent., which raises their 
remuneration from 43} per cent. above the standard to 
454 per cent. above the standard. For the previous 
quarter the average net selling price was 66s. 8.56d. per 
ton. There was thus an advance in prices of over 1s. 10d. 
during the second quarter of the year. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades there is not much new. A tendency 
to reduce quotations is looked for, but producers report 
that consumers have a lot of work to take out yet, and 
they will not, as a rule, lower rates. Buyers refrain from 
entering into contracts, those who have orders to place 
refusing to pay anything like the prices asked. Common 
iron bars are put at 9/. 10s. ; best bars, 10s. ; iron ship- 
plates, 87. 103.; iron ship-angles, steel ship-plates, and 
steel ship-angles each 8. 7s. 6d., and heavy sections of 
steel rails 77. 103.—all less 24 per cent. discount, except 
rails which are net at works. 


Iron Trade Statistics.—The quarterly returns issued by 
the Middlesbrough Chamber of Commerce, give the 
estimated make of Cleveland pig iron within the port 
of Middlesbrough for the three months ending June 30 
last at 340,000 tons, and the output of hematite, spiegel, 


giving a total of 567,000 tons, which compares very 
avourably with the figures for the previous quarter, and 
with those for the corresponding period a year ago. Of 
the 69 furnaces in o tion at the end of June, 44 were 
producing Cleveland pig iron and 25 other kinds. 


Coke.—Coke is a trifle easier. Average blast-furnace 
qualities are said to have been bought at 28s. 6d. de- 
livered here, but several sellers adhere to last week’s 
quotation of 29s. 





MISCELLANEA. 
AN enamel for metals, easily fusible and thus requiring 
but little heat, is made from 12 parts of red lead, 4 parts 
of borax, and 4 parts of silica. 


The Board of Trade have recently confirmed the Light 
Railway Orders for the construction of light railways in 
the county of Sussex from Bexhill to St. Leonards; in 
the county of Gloucester, from Cheltenham to Cleve Hill, 
at Cheltenham, in the poe Gloucester; and in the 
county of East Sussex, from Robertsbridge to Pevensey. 


According to returns compiled by Ryland’s Iron Trade 
Circular the number of blast-furnaces in blast on June 30 
last in Great Britain was 410, this being an increase of 6 
on the returns of the previous quarter. On the other 
hand, the total number of furnaces built is 602, this being 
3 less than at the last return. A large number of furnaces 
are, however, now being built or rebuilt. 


A committee of the Smoke Abatement Society has just 
paid a visit to the works of Messrs. Taylor Brothers, 
cocoa manufacturers, Brick-lane, E., to examine into the 
working of the automatic stokers fitted up there by 
Messrs. Ransome and Rapier, of Ipswich, about 2} years 
ago. The coal used was small Derbyshire, which was 
consumed without the production of smoke. These 
stokers were illustrated and described in our issue of 
May 26, 1899. 

Some recent American locomotives have very long 
tubes, as much as 16 ft. in the case of certain engines on 
the Chi La age gre and Quincey line. According 
to Mr, Vauclain, of the Baldwin Locomotive Works, 
still longer tubes up to 18 ft. 1 in. have been used in 
Russia. All these tubes are 2 in. in diameter, and Mr. 
Vauclain considers that in the future such tubes may 
reach 20 ft. in length, without serious trouble arising from 
expansion strains, 

A party consisting of members of the British Institu- 
tion of Draughtsmen paid a visit to the works of the 
Linotype Company, Broadheath, on Saturday, July 7, 
and were conducted through the various shops by Mr. 
W. J. Lewis. The visitors were much interested in the 
machine tools which had been specially designed at the 
works for certain of the necessary manufacturing opera- 
tions. The works are lighted by electricity, which is 
also used there for power transmission. 


The seventy-ninth meeting of the American Institute 
of Mining Engineers will held at Sydney, Cape 
Breton, and Halifax, Nova Scotia ; the members meet- 








ing, however, at Quebec, in the first instance, on August 17 





and basic iron for the same period at 227,000 tons, | q 


next. A provisional programme has been drawn up, 
included in which is a visit to the new steel works now 
ba | constructed at Sydney by the Dominion Iron and 
Steel Company. Other visits will be paid to the neigh- 
bouring collieries and to the steel works at New Glasgow. 

The Gaulois states that the French Minister of Marine 
has given the order for the two new cruisers, the build- 
ing of which is authorised by the Bill recently in 
the French Chamber, to be put in hand at Brest_and 
Cherbourg. The cruisers will receive the names Jules 
Ferry and Léon Gambetta, and will be of precisely the 
same build. The length of each will be 476 ft.; beam, 
71 ft.; displacement, 12,400 tons ; a 24,000 horse- 
power ; and the estimated cost, nearly 1,200,000/, It is 
expected that it will take four years to complete them 
ready for service. 


Another important electric light and power station 
has recently been opened at Asnitres, Paris, and is in- 
tended to provide a further supply of current to the 
Clichy sector and neighbouring districts. The station is 
also connected by a special main with the Champs de 
Mars, and is supplying current to the moving pathway 
and to the electric railway. The full equipment of the 
station will consist of 80 boilers providing steam for twenty 
1000-kilowatt units. At mt two of these machines 
are in place and a third is in course of erection. The 
three-phase system has been adopted, the voltage being 
5000, and the periodicity 25 per second. 

Almost all English technical societies submit any mepes 
offered to their Proceedings to the judgment of a qualified 
assessor before accepting it. Undoubtedly this course 
has at times led to the suppression of valuable original 
matter; but, at the same time, it often vents the 
Society from being made ridiculous by gentlemen of the 
‘“‘crank” species. Apparently some American societies 
are less cautious, since amongst the papers read at the 
Richmond meeting of the American Water Works 
Association we note one “‘ On a New Definition of Water,” 
in which the author asserted water to be a living indi- 
vidual; and, further, that in relation to the Deity it 
occupied the same position as blood did to man. The 
author of the paper is apparently of some standing in the 
Association, as last year he was appointed secretary to 
a committee of the Agsociation, appointed to petition 
Congress with respect to river pollution. Other members 
of the committee were leading American engineers. 


A special meeting of the New Panama Canal Company 
was held on the 7th inst., M. Maurice Hutin presiding, 
for the purposing of sanctioning a postponement of any 
ecision on future action. From the report which was 
submitted, it appears that the directors elected on New 
Year’s Eve are continuing the negotiations or conferences 
with Admiral Walkers Commission, which has to 
advise the United States Congress on the choice 
between the Panama and Nicaragua routes. The 
directors count on an opinion in favour of Panama, 
as the result of the careful inspection of the work 
already executed or in progress, made by the Com- 
mission last March; but the Commission now ask for 
explicit information as to the guarantees which would 
be offered to the American nation—in other word 
ement of the cana 


as to the purchase or m 
@ previous Board 


by an American company. 


resigned on account of a difference of views on 
this point with the trustees of the old company, 
which is entitled to 60 per cent. of any eventual net 


profits. Pending such an arrangement, the Culebra 
cutting is being slowly proceeded with, as being neces- 
sary in any case, and Colombia, on payment of 3,000,000 
francs, has extended to October 31, 1910, the time allowed 
for the completion of the canal. erence was niade in 
the report to the Cuban War and the Anglo-American 
Convention, as accelerating or facilitating the enterprise. 
The Commission is expected to report at latest by De- 
cember 4, but the chairman promised, in the event of any 
earlier settlement, to convene the shareholders, whose 
sanction will have to be asked. A shareholder demurred 
to the optimistic view of the directors, but the resolution 
of postponement was unanimously adopted. No allusion 
was made to the Pacific railway companies, who are be- 
lieved in some quarters to be making a shuttlecock of 
Panama and Nicaragua in order to prevent or indefinitely 
postpone the completion of any canal, 





PrrsonaL.—Mr. H. Gilbert Whyatt, A. M. Inst. C.E., 
the newly appointed borough engineer and surveyor of 
Grimsby, enters upon the duties of the position on 
Monday, the 16th inst.—Mr. John Macaulay, traffic 
manager to the Mersey Tunnel Railway, has ap- 


pointed general manager to the Alexandra (Newport 
and South Wa'es) Docks and Railway Company.—Mr. 
John M. Henderson, of the King-street Engineering 
Works, Aberdeen, announces that he has taken his son, 
Mr. John M. Henderson, Jun., into rship, and that 
the business will in future be carried on under the style 
of John M. Henderson and Co, 





New ZeALAND Coat.—The dearness and scarcity of 
Welsh steam coal has induced the Lords of the Admiralty 
to make an extended use of New Zealand combustible. 
Coal obtained from the west coast of the Middle Island 
of New Zealand has high evaporative power, and is com- 
paratively smokeless. 6 Lords of the Admiralty have 
accordingly decided to buy Wes No. 2 coal for a 
year on the Australasian and ina stations, The 
steamer Penarth, of Cardiff, has to convey 
a first cargo of 4000 tons from New Zealand to H oan 4 
for the use of the vessels stationed there. The Penart 
will arrive out in New Zealand about the middle of 





August, 
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WOOD-WORKING MACHINERY AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. THOS. ROBINSON AND SON, LIMITED, ENGINEERS, ROCHDALE. 
(For Description, see Page 46.) 
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THE DETERIORATION OF STEEL 
RAILS. 

Four-and-a-half years ago, on December 10, 
1895, two steel rails broke on the Great Northern 
Railway half-an-hour after midnight, when the 
down Scotch express was passing over them at 
a speed of 60 miles an hour. The result was 
disastrous. The train was divided, the engine, 
tender, and five leading vehicles kept to the 
line and came to a stand in between seven 
and eight hundred yards, with some wheels off the 
rails. The four rear vehicles ran off to the left, 


and came into collision with some loaded coal | ste 


wagons standing in a siding. Two persons were 
killed and many seriously injured, the number of 
victims being marvellously small considering the 
battered condition of the carriages. 

The roadway was much broken up, but the im- 
portant event, and that which gave rise to the acci- 
dent, was the remarkable collapse of the two steel 
rails mentioned. One of these—the southernmost, 
and, therefore, the one first met with, was broken 
into no less than 17 pieces, none of them over 22 in. 
in length, whilst the next rail was in four pieces. 
Major Marindin, who made a long report on the 
accident,* had no difficulty in believing that the 
first fracture was caused by the engine, which was 
a new one, and weighed close on 50 tons; whilst 
the other vehicles probably added to the destruc- 
tion. 

The rail which first gave way was an old one; 
part of a small lot of 500 tons supplied in 1872-3 by 
the Railway Steel and Plant Company, Manchester. 
The rails originally weighed 80 lb. per yard, 
but the first to break—the southernmost—had been 
reduced 10 lb. per yard by use ; the other one 
weighed 72.3 lb. per yard at the time of the acci- 
dent. The extreme wear of the top flange amounted 
to ,5; in., whilst at the bottom, where it rested on 
the chair, the reduction was 4 in. 

The result of the accident was that about six 
months later the Board of Trade appointed a Com- 
mittee ‘‘to inquire what extent of loss of strength 
in steel rails is produced by their prolonged use on 
railways under varying conditions, and what steps 
can be taken to 
arising through such loss of strength.” The Com- 
mittee was a strong one, consisting of the following 
eleven members : Lord Blythswood (chairman), Sir 
Benjamin Baker, Sir I. Lowthian Bell, Professor 
Wyndham Dunstan, Professor A. B. W. Kennedy, 
Major Marindin, Mr. E. P. Martin, Professor 
W. C. Roberts-Austen, Dr. T. E. Thorpe, Professor 
W. ©. Unwin, and Mr. E. Windsor ‘Richards, all 
of whom have signed the report. 

The report itself is brief and colourless, occupy- 
ing less than four of the 124 pages of the Blue 
Book, the remaining space being occupied by many 
appendices, which mostly take the form of sub- 
sidiary reports detailing experiments made in their 
own respective fields of study by the various expert 
members of the Committee. Such a procedure has 
the merit of being at once convenient, safe, and 
effective ; and members of the Committee are not 
called upon to put their names to questions of which 
they have but scanty knowledge. - Mechanical tests 
were made by Professor Unwin. Chemical analysis 
was undertaken by Dr. Thorpe. Sir William 
Roberts-Austen conducted photo-micrographic exa- 








* See ENGINEERING, vol. lxi., page 230, - 


revent the risk of accidents. 








minations, and Professor Dunstan carried out atmo- 
spheric corrosion tests. The Lancashire and York- 
shire and North-Eastern Railway Companies sup- 
plied specimens from rails. In addition to the 
results of the direct investigation of the members 
of the Committee, a great deal of information was 
collected from British and foreign railway autho- 
rities and many other sources. Mr. Windsor 
Richards prepared an account of the falling-weight 
tests ; an . Martin made experiments as to the 
effect of nicking rails: Sir Lowthian Bell also 
tested a large number of rails. 

It will be seen from this that the return is really 
a scientific treatise by eminent authors on the ques- 
tions which formed the reference. A great deal of 
that which appears will be already familiar to those 
who: have followed the literature on the subject, of 
which there is already a copious supply. Neverthe- 
less, it is very convenient to have the data brought 
together in this form, and stamped with the 
approval of authorities so eminent. Thus in the 
memorandum prepared by Sir William Roberts- 
Austen and Dr. Thorpe it is pointed out that steel 
is not a homogeneous mass, but — a complex 
structure, the nature of which will vary with 
mechanical and chemical treatment. This is a fact 
with which engineers are fairly well acquainted ; 
but it is well they should be reminded of it in 
connection with an accident that brings the matter 
strongly home to them, for the principle that 
‘*steel is steel” is too often followed somewhat 
blindly. . Again, railway engineers have not failed 
to ise: the fact—which Sir Benjamin Baker 
and Professor Kennedy put in the front of their 
conclusions—that ‘‘ the preponderance of fractures 
near the end of rails seems to show that ‘the 
ter straining action due to discontinuity at the 
joint is a contributing cause of fracture.” 

It cannot be said that the Committee in their 
report—whatever may be gathered from the 
ps ern es ete the two questions put to 
them ; namely, to what extent the loss of strength 
in steel rails is produced by prolonged use, and 
what steps can taken to prevent the -risk of 
accidents. To say that they ‘“‘do not think it 
desirable to insist on too high a proportion of car- 
bon, manganese, or silicon in steel, having regard 
to the ordinary contingencies of manufacture ” is 
not very informing, but doubtless there is wisdom 
in the vagueness of the recommendation, for had 
more hard and fast lines been drawn it would have 
proved hampering to manufacturers. There is 
already too much restriction put upon steelmakers 
in the course of ordinary practice. The recom- 
mendation as to the chemical composition of rails 

iven by Mr. Windsor Richards and Mr. E. P. 

artin, to which we refer Jater, is quite as much 
as is desirable in a Government report when dealing 
with matters of a highly controversial nature. 

The first appendix gives the result of falling 
weight tests made with worn rails. Chemical tests 
follow in a second appendix, whilst Professor Un- 
win adds the results of the mechanical tests. In- 
cluded in these are a series of interesting hardness 
tests made by indenting the specimen by means of a 
knife-edge ground to an angle of 90 deg. and loaded 
to a definite extent.* As might be expected, the 
result showed broadly that the hardness and carbon 
follow in the same order, excepting in certain cases 
which are generally to be accounted for, takin 
into consideration the amount of phosphorus an 
manganese. A comparison between the chemical 
analyses of the steel and the physical tests may 
afford an instructive task for those interested in 
these matters, and perhaps a close study of the 
results may afford some guidance to pt, Som Ren 
So far as a general examination of the tables goes, 
the facts to be deduced are in accordance with 
what is already known. It is worthy of note, 
however, that on the average the top of the 
rail had a lower elastic limit, and a smaller break- 
ing stress than the bottom of the rail; the elonga- 
tion and reduction of area supporting these re- 
sults. The falling weight tests and the mechanical 
tests do not show much accordance. For instance, 
some of the hardest rails broke with an exception- 
ally small fall of the monkey ; whilst, on the other 
hand, two of the softest of the rails failed to with- 
stand a comparatively light blow. Two rails, high 
both in carbon and phosphorus, behaved well in 
the impact tests. Professor Unwin’s general con- 


* The method is described in a paper entitled “‘A 
New Indentation Test for Determining the Hardness of 
Metals,” printed in the Proceedings of the Institution of 
Civil Engineers, vol. cxxix., part iii, 1897. 
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clusion, drawn from the mechanical tests, is that 
all the rails excepting three were of satisfactory 
quality, even after their long period of service. 
The three referred to developed transverse fissures 
in testing, and were therefore described as anoma- 
lous. Both in the mechanical and the microscopic 
tests the rails can ba divided into a softer and a 
harder class. But, so far as the mechanical tests 
go, there is nothing to indicate that the one class 
is much better than the other; although the 
harder rails might be considered as on the whole 
more satisfactory than the softer rails. Presumably 
the remarks do not include the St. Neots broken 
rail, The chemical composition of the latter is 
given, and does not show any large variation from 
the analyses of the other 16 rails tested. 

When we come to Sir W. Roberts-Austen’s most 
interesting analysis and compare the results he ob- 
tained by micro-photography, we have revealed a 
notable difference between the St. Neots rail, which 
caused the accident, and the others under examina- 
tion by the Committee. The chemical composition 
being approximately the same, as shown by Dr. 
Thorpe’s analyses, it becomes Sir William Roberts- 
Austen’s task to show how the various constituents 
arrange themselves in the masses of steel which 
contain them. A section of an ordinary rail consists 
of ferrite (iron free from carbon) and pearlite ; the 
latter being an intimate mixture of ferrite and 
cementite. Cementite is a carbide which corre- 
sponds to the formula Fe, C. Pearlite is com- 
posed of alternate laminze which are respec- 
tively hard and soft. Martensite consists of a 
system of interlacing crystalline fibres, and is the 
constituent of hardened steel. Martensite, Sir Wil- 
liam tells us, is very seldom met with in rails, and its 
presence would be taken to indicate that the por- 
tion of the rail in which it occurred had been 
rapidly cooled from a red heat, and had, conse- 
quently, been hardened and rendered brittle. Now 
martensite was present in certain portions of the 
St. Neots rail, and, ‘‘no doubt,” Sir William 
Roberts-Austen continues, ‘‘ the local hardening 
which certain portions of this rail had sustained 
contributed to its failure even if it were not the sole 
cause.” Lateron it is said: ‘* The detection of 
martensite in a rail should at once cause it to be 
viewed with extreme suspicion, as showing that the 
rail is too hard locally to be safe in use.” These 
statements are the most definite in the report, and 
it becomes desirable to find out whether martensite 
can be produced by any other method than the 
hitherto known one of heating and rapidly cooling. 
This task the author of the appendix sets himself 
to accomplish. The following details are abstracted 
from the report. We put them forward as giving 
simply an indication of the line of thought fol- 
lowed up by the distinguished author, and as giving 
no more than a bald summary of his research. The 
report is, of course, on sale at the Government 
printers, and doubtless those interested in these 
matters will purchase a copy.* 

The softer a rail the more its surface will be 
changed by the cold rolling of the train wheels, 
and in Sir William Roberts-Austen’s opinion these 
altered and distorted surfaces constitute a great 
source of weakness. A number of excellently re- 
produced micro-sections accompany the report, and 
one of these represents the St. Neots rail. There 
is a considerable area indicating martensite, whilst 
the lower portion is normal in its character. 

It is known, then, that the surface of rails 
becomes hard after they have been in use for a 
certain time; and the question arises, Can mar- 
tensite be produced by other means than by quench- 
ing from high temperature? In order to throw 
some light on the problem, Sir William Roberts- 
Austen considered the effect on the errosion, by 
firing, of a steel guntube. It is known that the 
surfaces of the bores of guns become hardened after 
afew heavy rounds have b2enfired. In a breech- 
loading gun scoring is produced by the rush of 
the products of explosion behind and over the 
shot. It has been concluded, as the result 
of experiment, that in regard to relative wear 
of gun tubes, chemical composition is of far less 
importance than mechanical treatment ; and the 
more steel is worked, the less it suffers from 
the effects of powder gas. The author procured a 
piece of a tube taken from a 4.7-in. quick-firing 
gun. The ‘‘lands” or grooves of the rifling were 
deeply corroded, and transverse fissures appeared 
which closely resembled those in the altered sur- 





* The price is 3s, 74d. 





face of the St. Neots rail. The treatment of the 
gun tube by oil quenching would produce mar- 
tensite, which would be changed to confused pearlite 
by annealing subsequently carried out. The action 
of the products of explosion had been purely 
mechanical, so far as the mass of the tube was 
concerned, there being no evidence of martensite. 
But when the edges of the ‘‘land” (that is, the 
portion of the bore which stands in relief, and 
forms the highest portion of the section) were 
examined, it was found that those portions which 
would be in direct contact with the projectile, had 
been greatly altered by the heat of the explosive and 
by the friction of the projectile. The extreme heat to 
which the surface is raised by the explosive appears 
to be followed by chilling due to the rapid distri- 
bution of the heat through the mass of metal, and 
the production of a structure somewhat resembling 
hardened steel is the result. It is especially pointed 
out that at the edges of the lands there are no 
ferrite bands, they not being found within 5}, in. 
of the altered edge, although they pass up to the 
edge of a scored groove. The author states he 
is satisfied ‘‘that the conditions which prevail 
in the gun do produce changes in steel which re- 
semble the local changes in structure of the St. 
Neots rail.” 

In the original report it was stated by Sir 
William that the changes in the gun do not 
enable the local patches of martensite which 
occur in the St. Neots rail to be explained in 
any other way than as the result of quenching. 
Since that was written, the author has made 
some further experiments in which he attempted 
to imitate the action of the skidding of a wheel 
on the rail. The result was merely to raise 
the steel to a blue heat without materially modi- 
fying the structure. By electrical means, how- 
ever, he managed to exactly imitate the ab- 
normal structure of the St. Neots rail. He is of 
opinion that local heating of a rail by skidding, 
followed by the rapid abstraction of heat by the 
mass of cold rail can produce patches of martensite. 
He had further examined portions of skidded rails 
and their detached flakes of steel. The metal in 
all cases proved ‘‘hammer hardened,” and the 
structure was greatly distorted, but no evidence of 
martensite could be detected. 

We have made no reference to Sir William 
Roberts-Austen’s remarks on the effect of silicon 
in the steel. This element is not believed to be harm- 
ful so long as the surface of the rail remains intact, 
but flaws may be caused by the presence of sulphur 
or slag, thus leading to an undesirable combination. 
The size of the grain is also discussed. If the 
ferrite is arranged in comparatively large enclosed 
aang ang it is an indication that the rail had 

een at too high a temperature before being rolled. 
Professor Martens, of Berlin, has, however, stated 
that the higher the temperature of rolling within 
certain limits, the greater is the strength and duc- 
tility of the rail; but it seems easy to pass these 
limits and roll at too high a temperature. 

In connection with this branch of the subject, 
Sir William Roberts-Austen makes reference to 
the series of articles contributed to our columns by 
Mr. T. Andrews, F.R.S.* Our readers will re- 
member that Mr. Andrews dealt largely with 
matters bearing on the problem now under con- 
sideration, and those who wish to complete their 
investigations cannot do better than consult his 
invaluable contributions. 

Professor Dunstan’s report on atmospheric 
corrosion contains matter that only the limits of 
space prevent us putting forward. Mr. Windsor 

ichards and Mr. E. P. Martin, in an appendix, 
concur in suggesting that exclusive of iron, a 
steel rail should have the following range of 
composition in percentages : 


Mini- Maxi- 

mum. mum, 
Carbon .35 to .50 
Silicon eee 
Sulphur 04 ,, .08 
Phosphorus... 00 ,, .08 
Manganese ... -75 =,, 1.00 


A memorandum by Sir Lowthian Bell ; an abstract 
of answers to questions put to railway companies ; 
some further notes on the chemical and microgra- 
cere examination of steel rails by Sir William 

oberts-Austen and Dr. Thorpe, and a memoran- 





* * Microscopic Observations of Fatigue in Iron and 
Steel,” vol. bxtii., pages 265, 499, and 840; vol. lxiv., 
yh 240, 298, and 676; vol. Ixv., pages 7, 201, 451, 
an A 








dum by Professor Unwin on the. mechanical view 
of the question complete the publication. Limits 
of space, however, compel us to leave these addi- 
tional particulars for the present. 








THE PROBLEM OF TIN. 

Dorine the twelve months ended June 30 the 
total supplies of tin included in the statistics of 
Messrs. Ricard and Freiwald were 62,917 tons, 
while the total deliveries were 67,082 tons, mean- 
ing that there has been a dip into reserve stocks to 
the amonnt of 4165 tons. For 1898-9 the excess 
of deliveries over supplies was 5777 tons, and for 
1897-8, 7570 tons; making an aggregate for the 
three years of 17,512 tons. The 7“ comfort 
is that the balance on the wrong side shows a de- 
crease each year, but that is a very negative sort of 
consolation, and the fact which the unfortunate 
consumer of tin has to grasp is that his takings 
still keep well ahead of production, notwithstand- 
ing that the price is exactly double what it was this 
time two years ago. There is no question of a 
serious thinning even of the stanniferous sands from 
which the world’s present supplies are mostly de- 
rived, tosay nothing of quartz tin which is plenti- 
fully distributed up and down the earth, and which 
has so far been scarcely drawn upon at all. It 
is a distinct anomaly that the mining industry 
should have failed utterly to respond to the 
stimulus afforded by an extra 701. per ton profit. 

The average annual supplies for the three years 
to June, 1898, reached 62,360 tons, although the 
price at no time exceeded 701. 10s. per ton. For 
the two years to the 30th ult. the annual average 
works out at 62,431 tons, although the price has 
ranged up to 1601., and is still over 1401. per ton. 
One can understand that leading producers might 
realise that existing values of tin are likely to be 
maintained better, in face of an exceedingly large 
trade demand, if no effort is made to increase the 
supplies ; but this argument is not likely to appeal 
so forcibly to the small producer, who might be sup- 
posed to produce for all he was worth, leaving the task 
of keeping up the market to thestrongermen. But 
if we except Banca and Billiton, which have been 
offered in slightly larger quantities at the periodical 
sales in Holland, there has been no response to the 
demand for more tin. During the t twelve 
months supplies from the Straits Settlements have 
been no more than 43,048 tons, against 44,290 
tons last year, and 48,185 tons in 1895-6. Aus- 
tralia’s shipment of 3285 tons is an improvement 
on the 2746 tons of 1898-9, but it compares badly 
with the 3765 tons of 1896-7, and still more badly 
with the 4955 tons of 1895-6. Apart from Tas- 
mania, some other colonies of Australia produce tin, 
and we were told some little time ago that New 
South Wales in particular was making great efforts 
to take advantage of the present opportunity. It 
will, perhaps, be ready to ship when trade activity 
is on the ebb again, and, as on a previous occasion, 
may be expected to turn round and curse the 
London speculators for what is in reality its own 
fault. There is no doubt—it is, in fact, a notorious 
matter—that work is being deliberately restricted 
in the Straits, and if Australia is not pursuing the 
same course, it is not easy, after making full allow- 
ance for the time required to bring tin-bearing 
ground to the working stage, to account for its 
failure to send abroad more tin. 

During the past month or so speculation pure 
and simple was behind the rise in tin. Operators 
found to their cost that while more sales had to 
be ‘‘ covered ” as the end of the month approached, 
there was next to no June tin outside the chief 
holders, others having been tempted by the high 

remium over forward tin to sell out or exchange. 

he leading holders were willing to supply the 
market, but only at a substantial advance for each 
small quantity, and thus it was that cash tin ad- 
vanced to 146l., or 9J. 10s. more than at the end of 
May. Since the turn of the half-year, supplies 
have been rather better, several lots delayed in 
landing having become available. In this way 
the quotation has eased a little ; but the speculators 
continue to play their little game, and being in 
control they have the consumer at their mercy. 
Ordinarily, speculators are scared by political 
complications, but they have been treated to such 
a number in the last nine months that the develop- 
ments in China have exercised little restraining 
influence upon them. On the contrary, they have, 
if anything, told for a maintenance of values, the 
argument being that these troubles will increase 
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the requirements for tinned provisions, and may 
possibly interfere with the immigration of coolie 
labour into the Straits. 

It must be allowed that, failing any increased 
supplies of tin, the indications point to a con- 
tinuance of high prices.. The industrial demand, 
for both Europe and the United States, remains 
brisk, and as we have seen, the production 
cannot keep pace with it. The visible supply 
on the 30th ult. was only 13,696 tons, against 
14,389 tons on May 31, 14,665 tons on April 30, 
17,861 tons a year ago, and 23,638 tons two 
years ago. There is thus a decrease of almost 
10,000 tons compared with the quantity avail- 
able on June 30, 1898. The statistics for the 
current month should show an improvement, be- 
cause there is to be a Banca sale of 66,000 slabs, 
equal to 2280 tons, on the 26th inst.; but next 
month will probably see a diminution again, unless 
there should come a serious and totally unexpected 
drop in deliveries. The trade is acting cautiously, 
and showing unwillingness to make heavy commit- 
ments in advance of actual needs. But its require- 
ments are still large, relatively to the quantity 
coming forward. It is not possible, in view of the 
failure of the miners to respond to the rise in value, 
to predict an early fall in the tin market. Still, 
it should be remembered that the present price is 
extremely high, and is subject toa rapid fall should 
any really adverse influence become manifest. An 
increase in supplies or a decrease in trade purchases 
would be enough to knock 301. or 401., or more, off 
the figure in a very short time, and as for America, 
which has been a big consumer, the Tinplate Trust 
talks about closing its mills on account of labour 
troubles. 





THE RECOVERY OF DAMAGES IN 
PATENT ACTIONS. 

In addition to the injunction and delivery up 
or destruction of infringing articles which is usually 
claimed in an action for the infringement of letters 
patent, the plaintiff is entitled to claim damages 
for the loss sustained by him owing to the defen- 
dant’s unwarranted interference with the monopoly, 
or on account of the profits made by the defen- 
dant. It is important to notice that the claim for 
damages is alternative to the claim for an account. 
The two remedies cannot be sought in the same 
action. 

An inquiry as to damages involves an estimate 
of the loss which the plaintiff has sustained owing 
to the infringement, whereas the account is nothing 
more than a measurement of the profits which the 
infringer has made by the infringement. It might 
be observed that the more satisfactory remedy 
from the patentee’s point of view is to claim 
damages. An account of profits is difficult of esti- 
mation, and in all probability the amount awarded 
by way of damages will far exceed the profit 
earned by the defendant in manufacturing contra- 
band articles. 

The assessment of damages in a case where the 
defendant has been proved to have committed in- 
fringement of the plaintiff's patent, is by no means 
a simple matter. ny circumstances have to be 
taken into consideratlon. Where the patentee 
does not himself manufacture the patented article, 
he cannot come to the Court and claim a manufac- 
turer’s profit. In such a case he is limited to the 
amount which he would have made in respect of 
royalties, had the articles in question been manu- 
factured by a licensee. Thus, in the case of the 
English and American Machinery Company v. 
Union Boot and Shoe Company (13 R.P.C., 67), it 
appeared that the plaintiffs, who were patentees of 
a certain machine, merely granted licenses to use 
their machines in this country. The sum to which 
they were entitled by way of damages was declared 
in this case to be the amount represented by the 
profits from licenses of which they had been de- 
prived. 

Where, on the other hand, the patentee is the 
manufacturer, he is entitled to any profits which he 
would have made had the articles been turned out 
of his own factory, a slight allowance being made in 
respect of sales which are proved to have been due 
to the particular exertions of the defendant. (See 
United Horseshoe Nail Company +. Stewart, 5 
R.P.C., 260.) 

It matters not for the purpose of estimating 
damages, that the defendant has only taken part of 
the invention, this principle being founded upon 
the fact that the defendant is always liable to the 





full extent of the damage caused by his unlawful 
interference with the plaintiff's business. 

In general, it may be said that the damages must 
not be too remote. A patentee can only recover for 
such loss as is the natural consequence of the 
infringement. As an instance, we might mention 
that although there is some little doubt on the 
point, a patentee cannot claim damages for loss 
which accrues owing to his having to reduce the 
price of his articles in consequence of undersale by 
an infringer. 

It might be imagined that the payment of 
damages in respect of infringing articles, licenses 
the use of those articles in the hands of purchasers 
from the defendant who has paid the damages. 
This, however, is not the case. Every person 
using a patented article is an infringer unless he acts 
under a license, and so by the payment of royalty 
acknowledges the title of the patentee. (See 
United Telephone Company v. Walker, 4 R.P.C., 
67.) Moreover, the fact that the plaintiff has 
accepted damages on a reduced scale from defen- 
dants to an action of infringement, does not prevent 
him from subsequently recovering full damages 
from other infringers who have refused a good offer. 
An interesting point arises when the defendant 
uses the patent in connection with some article of 
inferior quality. Thus, suppose the original patent 
is one which is intended to be used in connection 
with machines sold at a particular price. The in- 
fringer applies it to an inferior class of machine 
with the result that he taps a different market and 
sells many more infringing articles than he would 
have done had he adhered to the class of machine 
in connection with which the patentee originally 
sought to protect his invention by letters patent. 
What, then, is the measure of damages? If the 
plaintiff demands an account of the royalties to 
which he would have been entitled if the original 
machine had been sold in conjunction with the 
patent, the defendant may answer ‘‘ Nay—Had I 
applied this invention to your expensive machine, 
I would not have sold so many ahs Fe You can- 
not, therefore, claim the full royalty on every 
machine sold by me.” This argument has, it 
seems, been adopted by the Courts. 

In the case of the Pneumatic Tyre Company ». 
the Puncture-Proof Tyre Company (15 RPO. 
405), the defendant applied certain tyres, which 
were an infringement of the plaintiffs’ patent to 
bicycles of a lower grade than those in connection 
with which the plaintiffs generally used their 
patent. An inquiry as to damages having been 
directed, the plaintiffs contended that they were 
entitled to damages measured upon the basis that, 
if the defendants had not infringed, they (the 
plaintiffs) would have sold an equal number of 
machines fitted with their own tyres. The Court 
of Appeal, however, adopting the decision of Wills, 
J., refused to allow damages estimated upon this 
footing, and considerably reduced them. It was 
held, however, that inasmuch as the plaintiffs did 
not grant licenses, it was impossible to say what 
the royalty on each machine might have been. 
The true measure of damages was, therefore, the 
actual amount by which their trade had suffered 
owing to the defendants’ infringement. 

The case of Gavioli et Cie. v. Shepherd, which 
was reported in a February number of the Patent 
Law Reports (see 17 R.P.C., page 151), involves a 
very important point as to the measure of damages 
in a patent case. It appears that judgment had 
been given in an action for infringement of a patent, 
by which an inquiry as to damages was ordered. 
The patent was for ‘‘ Improvements in Mechanical 
Musical Instruments.” The only infringing instru- 
ment complained of was an organ purchased by the 
defendants from a third party, which had been 
fitted with the patented parts ; this organ had been 
used by the defendants in their business on 16 days. 
The plaintiffs claimed 2711. 10s. damages, being the 
average profit made by the plaintiffs by transform- 
ing an organ and fitting it with the particular parts. 
The price charged by the plaintiffs on sale of their 
organs so fitted was 500/. The defendants filed 
evidence to show that their means would not have 
allowed them to pay such a price, therefore that 
they would not have purchased an organ from the 
plaintiffs, and contended that the plaintiffs had 
suffered no pecuniary loss. The Master certified 
that the plaintiffs had not sustained any — 
by reason of the infringement, and the Court (Mr. 
Justice Byrne) upheld this decision, saying that 
there was no evidence that the plaintiffs had 
suffered any pecuniary loss by reason of the defen- 





dants’ user, and the application was dismissed with 
costs, including the cost of the inquiry. 

This somewhat extraordinary decision may have 
far-reaching results. Suppose the patent is for a 
very valuable machine, Any infringer who can 
show that his means would not have allowed him 
to purchase the patented article itself, may appa- 
rently erect a cheap imitation thereof, which 
involves all the essential parts of the patent. In 
such a case, however, an order might be made for 
destruction or delivery up, or for an injunction to 
restrain user of the article in contravention of the 
patent. 





INDIA-RUBBER AT THE PARIS 
EXHIBITION. 

Ir cannot be said that the general arrangements 
of the Exhibition have met with the approval of 
such visitors as have gone to Paris this summer 
to improve their knowledge of this or that manu- 
facture ; and particularly is this the case with the 
india-rubber exhibits, which are not, as in the last 
Exhibition, to be found all together, but are scattered 
up and down, some on the Esplanade des Invalides, 
some on the Champ des Mars, to say nothing of 
various pavilions, where rubber (either raw or 
manufactured) forms part of the national exhibits. 
To some extent the rubber exhibits are collective, 
as in the Caoutchou and Gutta-Percha Section of 
French Industries on the Esplanade des Invalides, 
while in other cases they are distributive, and have 
to be sought for, not under the heading of ‘‘Coun- 
try,” but under such heads as ‘‘ EKlectricity,” 
‘* Automobiles,” ‘‘ Clothing,” ‘‘ Surgery,” and 
‘* Chemical Manufactures.” It will easily be seen 
that when you begin to split up rubber exhibits, it 
is very difficult to know where to stop, so multi- 
tudinous are the uses to which rubber is put, and 
so many are the goods in which it forms one of the 
component parts. Of course the authorities of such 
an Exhibition as this, which practically deals with 
the world and its products, have been confronted 
with difficulties as to classification which were prac- 
tically non-existent in the case of recent Continental 
exhibitions, such as those at Berlin in 1896 and 
Leipzig in 1897 ; and it is unreasonable for those 
who are entrusted with the task of reporting upon 
the exhibits to expect that they will find their work 
as free from difficulty as if they were reviewing the 
products of a single nation or a single province. 
All the same, we are disposed to indulge in a little 
grumbling by way of neutralising the feeling of irri- 
tation which the arrangement of the exhibits now 
under review has engendered; and we are the 
more emboldened in this course of action by the 
knowledge that our opinion is shared by others. 

An English rubber manufacturer, on his return 
from Paris, was asked what he thought of the 
rubber exhibits, and his reply, uttered in a 
tone expressive of disappointment was, ‘‘There 
is no rubber; at least, there is nothing which 
cannot be seen in the shop windows.” Now, 
we cannot agree that there is no rubber, for 
there is a great deal; practically every article 
which is made of rubber alone, or into which 
rubber enters, being on show; but that there is a 
total lack of novelties is an indisputable fact. In 
saying this, we are speaking, of course, from the 
point of view of the trade, and not of the 
‘* man in the street,” who whatever he may know 
about the conduct of wars, is, as a rule, profoundly 
ignorant of the branch of technology we are dis- 
cussing. The last twenty years’ has seen a great 
increase in the volume of the rubber trade, and, 
moreover, it has seen its establishment as an im- 

rtant business in countries formerly supplied 

rom England ; but the rationale of the manufac- 
ture has undergone no striking change : important 
discoveries, such as those of Macintosh and Good- 
year, the former of whom founded, and the latter 
of whom revolutionised, the trade, have been con- 
spicuous by their absence, and progress has been 
made in the application of rubber to new purposes, 
as in the cycle san pe fs rather than by the adop- 
tion of new methods of manufacture. 

With regard to the show which is being made 
by the countries who are foremost in this manu- 
facture, it has to be recorded that the American 
exhibits, which were to have been on a large 
scale, are absent. A year ago a good deal was 
heard in trade circles about the comprehensive 
character of the show which the United States firms 
were going to make, under the personal direction 
of the editor of the India-Rubber World, but sinee 
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then the scheme has been abandoned, primarily 
owing to the action of the ‘‘ rings” which have been 
formed in the trade in the States. Beyond one or 
two rubber insulated cables, the visitor will find 
nothing to give him an idea of the importance of 
the American rubber trade. Much the same thi 
must also be said with regard to Germany an 
England, the German trade having, without excep- 
tion, abstained from exhibiting, while England shows 
up very poorly, nearly all her leading manufacturers 
being absentees. Whether this is due to the Dreyfus 
case or not is a matter we do not care to express an 
opinion upon ; moreover, we are concerned here 
with the Exhibition as we find it, and not with 
what we expected to find ; but it is permissible to 
express some surprise at the abstention of the 
Germans, who are now such large manufacturers 
of rubber goods, seeing that they show up well in 
other branches, and, moreover, are visiting Paris 
in large numbers this year. That political con- 
siderations have had some influence upon the ab- 
stention of the British is quite possible, but we are 
not inclined to admit that this is the sole cause. 
In 1878 the British firms were able to show the 
world a good deal about the rubber manufacture, 
and the Continental firms undoubtedly gained 
several hints which they were not slow to avail 
themselves of. As the trade is to-day, the British 
firms would have had very little of novelty to show 
if they had decided to enter the lists at Paris, and 
that fact may have had some weight in determining 
their course of action. 

The exhibitors, as a rule, strike us as being 
rather laconic with respect to the utilisation of the 

ossibilities which such an exhibition naturally 
holds out in the way of attracting new business. 
In but few instances are any attendants present 
to give information to those desirous of it, and 
even the ordinary custom of affixing business cards 
to the outside of the cases is by no means uni- 
versally adhered to. In nearly every case descrip- 
tive labels (in French only) are attached to the 
goods, though a prominent defaulter in this respect 
is the Silvertown Company, the exhibit of whose 
general rubber goods from the Persan Works con- 
tains no letterpress whatever. Whether this lack 
of attendants is due to consideration of expense, or 
to a feeling that their presence would serve no 
useful purpose, we are unable to say ; but it seems 
to us to be a somewhat short-sighted policy. 
Leaving out of consideration the representatives 
of the Press, who, if they have unlimited time to 
make appointments at various offices in the city, 
may obtain any information which the exhibitors 
care to give, it will be acknowledged that business 
men from afar, whose time to view the Exhibition 
is perhaps very limited, may reasonably indulge in 
a growl at their inability to learn more than is 
revealed by cursory glances through panes of glass. 
Possibly we are attaching too much importance to 
a small matter; but it is noticed, in accordance 
with the general scheme of these notes, which we 
propose to present in the form of a critical sum- 
mary rather than as a cut-and-dried catalogue of 
exhibits. 

Though we take no responsibility for the 
truth or otherwise of the statement, the English 
manager of one of the prominent French india- 
rubber exhibitors recently said that compared with 
his experience of English manufacturers, the 
French were tardy in opening up new business ; 
they were shy, he averred, in making developments 
in view of possible failure. An American expert, 
who recently visited several of the rubber works of 
England, France, and Germany expressed his sur- 
prise at the comparatively limited scope of the 
manufacture as carried out at the numerous French 
works. That France is capable of producing 
almost everything that is made of rubber is seen at 
once when one enters the Rubber and Gutta-Percha 
Section of French manufacturss.. Here no less than 
34 firms display their goods, though it should 
be said that among the number are some who are 
merchants only and not manufacturers. It is 
noticeable, however, that among the exhibitors 
several are makers principally, if not entirely, of 
one or two classes of goods, a feature which dif- 
ferentiates the French manufacture to a great 
extent from that of England, Russia, and Germany, 
in which countries there are large firms making 
almost every variety of rubber goods, and on an 
imposing scale. Such colossal works, among which 
may be mentioned the North British Rubber Com- 
pany, Charles Macintosh and OCo., Limited, 
Moseley and Warne, of Great Britain ; the Con- 


tinental Rubber Company, of Hanover, the 
Berlin - Frankfort Rubber Company, and the 
Harberg-Vienna Rubber Company, of Germany ; 
the Russian-American Rubber Company, of St. 
Petersburg, and the Russian-French Rubber Com- 
pany, of Riga, are represented at Paris only by 
the two last named, if we except Silvertown Rubber 
and Telegraph Works, whose exhibits apply to their 
French and not their English works. Not to do 
Italy an injustice, we ought to include the firm of 
Pirelli among the giants in the business, mo em 
has been the progress which they have e in 
almost every branch of the rubber manufacture of 
recent years, but we shall have more to say about 
the Italian industry later on. A class of goods 
the manufacture of which originated with the 
French—we refer to india-rubber toys—is very well 
represented among the French exhibits. The 
= that Germany and Russia have made of 

te in this department is considerable, though the 
British firms seem to be actuated by the same 
spirit which to a query on the subject put to a 

anadian rubber manufacturer, brought forth the 
reply, ‘‘rubber toys! no, we don’t bother with 
such things, there is not enough profit in it.” It 
was noticeable that the exhibits of toys attracted 
more attention from visitors, juveniles at any rate, 
than did the neighbouring exhibits which, perhaps, 
rather too much represented shop windows. If we 
may say so, there seemed rather too many goods of 
the same class on view, though exposed by dif- 
ferent firms, and it was observable that the section 
asa whole did not exert any fascination upon visitors 
though from the students or reporters’ point of 
view, the entire absence of that crowding which 
was so apparent in other sections of the building, 
came as a refreshing relief. In saying this, of 
course, we are fully alive to the possibility that 
our own observations as to the interest displayed 
by visitors, may not coincide with those of others 
who have had more extended opportunities of judg- 
ing. 

But to proceed to another point, an interest- 
ing, and withal, important exhibit in the French 
section was that designated as the Musée Centennal : 
here were to be seen samples of manufactured 
rubber of various dates, some of the vulcanised 
goods having been made in the fifties. The bulk 
of these exhibits were from the collection of M. 
Chapel, the author of the French work on india- 
rubber and gutta-percha, and from what we could 
judge by a casual inspection, limited to sight only, 
it was abundantly clear that under favourable con- 
ditions vulcanised rubber of good quality is capable 
of lasting much longer than is usually supposed. 
An examination which is limited to sight, and in 
which the advantages of touch are excluded, is 
necessarily but of little value, and no doubt there 
have been others besides the writer, whose interest 
being more on the scientific than the commercial 
side of the manufacture, would have liked to have 
had somewhat closer communion with the samples 
exhibited than is possible where lock and key 
assert their supremacy. It must not be forgotten 
that rubber goods generally were made of 
better - class material 50 years ago than can be 
asserted of them to-day ; the era of oil substitutes, 
and of recovered rubber had not arisen as a neces- 
sary consequent of the loud cries for cheapness 
which became so prevalent ata later date. With 
regard to this craze for cheapness, it may be said in 
passing that the French manufacturers do not seem 
to be so much troubled by it as we are in England; 
for from what the manager of one of our leading 
works said recently, it seems that the French can 
make and sell various articles of pure vulcanised 
rubber, whereas there would be no sale for similar 
articles in England unless various well-known 
methods of cheapening the rubber were resorted to. 
‘*We are prepared to make quite as good articles 
as the French do in this particular line” said the 
manager referred’to, ‘‘ but there would be no sale 
for them in land, owing to the price being con- 
sidered too high.” 

But to return to the museum of rubber we com- 
mend its inclusion, although tting its limited 
usefulness to the casual visitor. Presuming that the 
history of the samples is known, they must be looked 
upon as ing an extrinsic value in the way of 
enabling the manufacturer of to-day to form an idea 
of the probable longevity of his goods. Unless their 
history is accurately known, the value of the samples 
from a scientific standpoint is practically nil, for the 

icular conditions under which an india-rubber 








article is used, may form a factor with regard to its 


longevity more potent than the factors of chemical 
composition or efficiency of manufacture. 

If we were asked what there is in the exhibits 
by other nations, which shows a superiority over 
similar goods as manufactured in England, we feel 
constrained to point to caoutchouc durci, as the 
French call it, or vulcanite, to give it its English and 
German equivalent. The show of vulcanite goods in 
the French section is both — and comprehen- 
sive, and, indeed, the variety of uses to which this 
compound is put has excited the surprise of many 
whose knowledge of it is limited to one or two of 
its applications. Various articles for the chemical 
manufacture, such as acid pumps, tubes, and 
buckets, are to be seen not in one or two exhibits, 
but in several, Italy, Russia, and Belgium, in ad- 
dition to France, being noticeable for their display. 
The great vulcanite manufacturers of Germany are 
absent, and though it is painful to have to say any- 
thing derogatory about one’s own country, it is 
doubtful if the few British manufacturers of this 
class of goods would have shown up well if they had 
been among the exhibitors. Somehow or other we 
seem to have fallen rather behindhand with regard 
to this branch, especially in the matter of the polish 
which can be applied to the surface of the goods. In 
this respect, one of the principal British firms re- 
cently owned that the Germans could beat us, and to 
judge by what is to be seen at the Paris Exhibition, 
this superiority is not a monopoly of the Fatherland. 
It may not be superfluous to say that there is a de- 
mand for vulcanite goods in the chemical manufac- 
ture in Germany and France, which is non-existent 
in England. ese acid pumps, &c., are largely 
used by the manufacturers of what are known as 
fine chemicals and medicinal products, a branch of 
manufacture which hardly exists in England, or, at 
least, not to anything like the extent to which it has 
attained in Germany, and it may be to an absence 
of demand that our defection in the manufacture is 
largely attributable. 

he automobile tyre is very prominent, both 

in the cases of the rubber manufacturers and 
in position on the vehicles shown in the Trans- 
- Section. As is well known, the automo- 
ile in its various forms has come into greater 
prominence in France than in England, though, 
whether or not this is due to the licence in the 
matter of speed which is permitted in France, we 
do not care to say. One thing is certain, the very 
dangerous speed at which these vehicles -gyrate 
through the crowded streets of Paris is a standing 
danger, and it is somewhat surprising that the 
authorities continue to allow it, all the more as 
several fatalities have already occurred. With re- 
gard to the manufacture of tyres for these automo- 
biles, English rubber manufacturers have been 
somewhat chary of going into the business ; they 
prefer to bide their time and wait to see what the 
volume of business is likely to amount to in the 
immediate future before going to the expense in 
moulds, which the manufacture would necessitate. 
a to the present this Fabian policy has been jus- 
tified, for it cannot be said that the automobile is 
making that progress in England which was confi- 
dently predicted a year or two ago by the enthu- 
siastic supporters of this class of locomotive. 
oe en opinion seems to incline to the pneumatic 
rather than the solid tyre, though there are several 
points regarding these tyres, both physical and 
chemical, upon which opinion is yet divided, and 
those firms who go into the manufacture later on 
will have the advantage of profiting by the know- 
— which has been gained by those first in the 

eid. 

The manufacture of rubber footwear, or galoshes, 
as we generally term them in England, is now 
being carried on to an increasing extent in coun- 
tries other than the United States and Russia, 
where it has long formed the principal item in the 
rubber manufacture. The number of these rubber 
boots and shoes which are made and sold seems 
almost incredible to those of us who know the 
limited, though it must be said increasing, favour 
with which they are regarded in Great Britain. At 
the present time there are four or five firms 
making these goods in Great Britain, the most 
important being the North British Rubber 
Company, who are successfully competing with 
the American product in the Eastern markets, 
China, be it said, being a large purchaser. 
Though an American factory holds fret place 
in point of production, the Russian - American 





Rubber Company of St. Petersb comes a good 
second. With the American product we have 
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nothing to do in this notice, as the States do not 
exhibit ; but with regard to the other countries 
whose products are on view, we feel constrained 
to award the most favourable notice to the Russians; 
for the goods both of the company just mentioned, 
and even more of the Russian-French Company, 
of Prowodnik, near Riga, are shown in greater 
variety, and in themselves are of greater attrac- 
tiveness than are those of the other countries 
exhibiting. The variously-coloured plush and fur 
trimmings with which the Russian boots are adorned 
give a pleasing appearance to a sombre article ; and 
although we do not ignore the fact that the cli- 
matic conditions in Russia are of greater severity 
than is the case with the majority of countries 
where these boots are sold; yet it is difficult to 
avoid feeling that manufacturers might benefit by 
taking a leaf out of Russia’s book, by producing an 
article more pleasing to the eye than is the case at 
present. It is asafe assumption that the complaints 
as to ugliness, emanating from one sex perhaps 
more than the other, would thus be successfully 
combated, with the result of increased business. 

With regard to gutta-percha, every article which is 
made from this useful body seem to be present in 
one or other of the show-cases, a notable exception 
being the golf-ball, which, we are given to under- 
stand, is not being manufactured in France, though 
we can say nothing with certainty with regard to the 
rest of the Continent. As in the case of vulcanite, 
gutta-percha articles especially intended for use in 
chemical works are conspicuous, and it is evident 
that its use by the chemist is anything but restricted 
to dealings with hydrofluoric acid, as reference to 
the various text-books on chemistry would lead one 
to imagine. Reference was recently made in these 
columns to the opinion which exists in many minds 
that india-rubber and gutta-percha are identical 
substances, and traces of this erroneous idea are to 
be observed in some of the catalogues and guides 
connected with the Exhibition. The slip in such 
cases is not of much moment, but we hope it 
has not occurred in the labelling of exhibits by 
presumably responsible persons, though we must 
say that the samples described as gutta-percha 
from Liberia and from Peru aroused in our 
mind an uneasy feelng of suspicion that a mis- 
take must have crept in somewhere. We may, 
of course, have no ground whatever for our feeling 
of mistrust, but all the same it makes us somewhat 
shy about indulging in any comments relative to 
new sources of supply of this important material. 

It is noticeable that, although much has been 
heard of late, both in England and on the Continent, 
with regard to the production of substitutes for 
india-rubber and gutta-percha, any exhibits of such 
materials are wanting; and not only is this the 
case with products comparatively new to the world, 
but also with regard to old friends, such as the 
oxidised oil substitutes, It is, perhaps, not sur- 
prising that the rubber manufacturers, at any 
rate, should be somewhat bashful in proclaiming 
the existence of such bodies to the world; and 
notice is only taken of the fact because exhibits of 
these bodies have formed a prominent feature in 
other exhibitions. The expression ‘‘ We do not use 
substitute” is, even in the present year of grace, 
still to be heard in England ; but it does not always 
carry conviction to the listener if he be one con- 
versant with the details of the rubber trade. 

But not to pursue this dark subject further, it 
should be said that vulcanised fibre is on view in 
the American Section, and the Sociétié Francaise 
de l’‘Ambroine, of- Rue du Bac Tury-Port, has a 
good show of their product, which seems to have 
established its claim to favour as an insulating 
material, and to be capable of replacing vulcanite 
in many of its applications. Its component parts 
are fossil resins, asbestos, and mica, in proportions 
varying according to the p for which the 
material is intended ; and it will be seen at once 
that it is capable to a high degree of resisting 
heats, acids, and oxidising agents. 


(To be continued.) 





THE “DRIFT” AND “THROW” OF A 
PROJECTILE. 
By Mr. J. Brivcszs-Lez. 

Drirt may be defined in general terms as ‘‘a 
progressive lateral displacement of the trajectory 
curve from a_ verti lane, which bisects the 
— of the barrel ait the object point aimed 
a Sey 


The actual total drift of any projectile is ordi- 


narily a resultant: effect dependent upon a variet 
of causes. Without doubt the most potent of all 
these causes is commonly a transverse wind or the 
transverse component of a diagonal wind. The 
effects of wind may be best considered separately 
under a heading devoted to wind only, because of 
the special importance of a correct understandin 
of the operation of wind on the projectile, an 
because it commonly affects the vertical compo- 
nents of the trajectory curve (elevation), and may 
cause optical deviation of the line of sight (refrac- 
tion), besides causing drift. 

Another most important cause of drift is to be 

found in immediate association with the spin of the 
projectile. It does not appear to be very generally 
or very clearly neue exactly why the spinning 
of a bullet makes that bullet drift, but it has been 
proved experimentally and beyond all doubt that 
it does do so in fact, and it has been established 
that the drift due to spin is always to that side 
which corresponds to the direction of spin. In 
other words a projectile, with a spin corresponding 
to the direction of motion of the ee of a watch, 
will drift to the right and vice versd. The effect is 
of the same character as though a cylindrical pencil 
were made to spin about its axis, and projected 
(while spinning) along the surface of a tablecloth in 
the direction of its axis. The pencil would move 
longitudinally in thedirection of propulsion ; it would 
also roll laterally in the direction of its spin. The 
reason it rolls to one side is that it meets with 
more frictional resistance on its under than on its 
upper surface. It is quite possible, and indeed 
probable, that as pinning bullet rolls laterally over 
the air below it for a similar reason. Of course in 
the case of the pencil there will be a very obvious 
and very enormous difference of frictional resistance 
between the pencil and cloth on one side and the 
pencil and air on the other, and the drift will be 
proportionately enormous, whereas in the case of a 
spinning bullet with air all round it, the difference 
of frictional resistance above and below will often 
be very slight, and a relatively slight drift only 
might be expected from this cause. Nevertheless 
it is evident that there must nearly always be a 
slight difference of pressure, and therefore a slight 
difference of frictional resistance between the upper 
and lower surfaces (the air in contact with the 
lower surface being slightly more dense), and the 
cumulative effect of almost infinitesimal differ- 
ences on a bullet spinning with great velocity may 
well become considerable in the aggregate. In 
the early stages of flight, the difference of density 
between the upper and lower surfaces will ordinarily 
be very small ; but it will increase rapidly as the 
falling velocity of the bullet increases under the 
accelerating influence of gravity. The fall of the 
bullet as it flies necessarily causes some compression 
of the air below it, and some rarefaction of the air 
above. If differences of frictional resistance due to 
difference of density above and below the axial line of 
the projectile were the sole, or even the main, cause 
of drift due to spin, then drift in elevated regions, 
where the atmosphere is rarefied, ought to be less 
than in places nearer the sea level. In the 
Transvaal, for example, drift ought to be less than 
in England with the same weapons, just as the 
trajectory curve there ought to be very ap- 
preciably flatter, range longer, allowance for 
wind less. In fact, all effects which are due to 
the influence of the oo at rest, or in 
motion, upon the bullet in flight ought to diminish 
in quantity and importance with diminution of 
atmospheric pressure. 
A series of carefully executed quantitative ex- 
periments carried out on the South African plateau 
could not fail to be of great practical interest, and 
would, no doubt, help very materially to solve some 
of the doubtful problems of ballistics. At present 
it is onl pear to theorise on a limited basis of 
established facts, and to suggest on theoretical 
grounds certain experimental investigations which 
appear, primd facie, to be hopeful in the way of 
leading towards practically useful determinations. 
A study of the influence of variations of atmospheric 
pressure upon range, trajectory drift, recoil, &., 
would certainly seem to promise most useful 
results. 

Reverting from this digression, it seems probable 
that the passage of a spinning projectile in close 
proximity to solid or liquid bodies will be found in 
many cases to influence drift. The theoretical 
reasons for this belief may be thus stated. 





A spinning projectile tends to produce a spin- 
ning wind in its immediate neighbourhood. There 


59 
is a surface or skin adhesion between the circum- 
ambient air and the projectile co ding to 


the adhesion between a ship’s surface and the water 
in which it floats. Air is not a perfect fluid within 
the physical definition of a fluid. It has a certain 
coefticient of viscosity, so that when the layer in 
close contact with a projectile is compelled by fric- 
tional adhesion to spin, that layer carries the next 
adjacent layer with it, and so on for some distance 
wi with steadily ee effect. : 
ow, suppose a spinning bullet passes close along 
the front or back edge of a long knife, such as a 
sword bayonet, without, of course, touching it, and 
suppose it has a = to the left, it seems reason- 
able to suppose that the spinning column of air 
will strike the left side of the knife and develop 
reaction towards the bullet, so as to push it 
towards the left and thus cause an increased drift 
to the left. Also, if a bullet through any consider- 
able part of its course passes in moderately close 
proximity to the ground, it seems reasonable to 
suppose that drift will be greater than it would be 
if its line of flight were raised a few feet, because 
at short distances there may be reaction between 
the neighbouring bodies through the intervening 
air. These suggestions are no doubt speculative 
only, but they may be easily put to the test of ex- 
periment over suitable ground, or by firing close 
over the surface of asmooth lake. Perhaps it may 
be found that the ordinary axial velocity of the 
bullet is so largely in excess of the speed of reac- 
tion across even thin layers of air that little or no 
erceptible effect may be produced, but there is 
ittle reason to doubt that spinning bodies with a 
sufficiently rapid spin and slow axial velocity 
would be affected by the neighbourhood of resisting 
solid or liquid masses, and the tendency would be 
to cause both ‘‘ soar” and ‘‘ drift.” 

For the rest there are some further considera- 
tions concerning drift about which there can be no 
sort of reasonable doubt. For example, in so far 
as ‘‘drift” depends on “spin” it must bear 
some sort of ratio to the velocity of spin. Other 
things ar equal, the more rapid the spin the 
greater will be the drift. But the rate of spin 
depends on the pitch of the rifle grooves and the 
Yella of travel along the barrel tube, so that 
this cause of drift depends prespan A upon pecu- 
liarities in the construction of the gun or rifle, and 
on the propelling charge. Evidently, also, it will 
depend largely upon the length of the projectile in 
proportion to its weight. Other things being 

ual, long light bullets will drift most ; so that 
while such bullets have a greater longitudinal range 
and a flatter trajectory than old-fashioned dumpy 
projectiles, there will be a limit beyond which 
the disadvantages of increased drift will more 
than counterbalance the advantages above-named. 
Whether that limit has yet been reached, or even 
approached, is doubtful, and time and space do 
not permit further discussion of this problem here. 

It may be hoped that some day drift will be 
scientifically investigated by aid of paper screens, 
erected at measured distances along a range as ver- 
tical drop has been, and that accurate curves may 
be plotted, from which it may be possible to de- 
duce indubitable conclusions. Hitherto no effective 
means appear to have been designed for ascertain- 
ing the rate of spin at different stages in a bullet's 
flight ; but it is obvious that in so far as drift de- 
pends on spin, of the spin must be expended 
in producing drift. The velocity of revolution must, 
therefore, be a continually diminishing quantity, 
and it follows that the acceleration of drift due to 
this cause must also continually diminish, while 
lateral by ae will continually increase until such 
time as fresh diminishing increments of lateral 
accelerating force are counteracted by increased 
lateral frictional resistance. 


(To be continued.) 





NOTES... 
Exzcrric Enercy in Buix. 

On Thursday, July 5, the House of Commons 
Committee, before whom four electric powers Bills 
are being examined, considered the question of 
maximum dividends to be paid by the companies. 
They announced that the maximum dividend should 
be 8 per cent. cumulative without a sliding scale, 
both it and the standard price being subject to revi- 
sion by the Board of Trade in ten years from the - 
ing of the Act, Counsel then stated that under these 
conditions the promoters of the Durham Bill would 





have seriously to consider whether the Bill was 
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worth taking at all. The promoters of the South 
Wales Bill were convinced that without the sliding 
scale there would be no possibility of raising the 
necessary capital. For the Lancashire Bill it was 
pointed out that none of the opponents objected 
to the adoption of the sliding-scale principle. After 
further argument the Committee agreed that a 
sliding scale should be adopted, the principle 
of such sliding scale being 5 per cent. discount 
from the amounts charged, on the rise of. the 
dividend by 1 per cent. The sliding scale and 
the standard prices were, they said, to be subject 
to revision by the Board of Trade in 10 years. 
On the following day there was further argument 
by counsel, anda long discussion by the Committee 
in private. The final decision was that the standard 
dividend in the case of the South Wales Bill should 
not be subject to revision, but that the relation 
between price and dividend fixed by the Committee 
the previous day should stand. In the South 
Wales Bill the maximum price would be reduced 
from 4d. to 3d. Inall cases two years would be 
allowed from the passing of the Bill from the com- 
mencement of the works, and four years for the 
completion of a station or stations of sufficient size. 
If the necessary work is not accomplished within 
these periods, the Board of Trade may annul the 
company’s powers. The Committee then adjourned. 


THe Loca, ANNEALING OF ARMOUR-PLATES. 

The introduction of hard-faced armour gave the 
makers a difficult problem to solve, in finding some 
satisfactory method of piercing in the armour 
the bolt-holes needed to fix it in place. One 
method by which it was attempted to solve 
the problem thus presented, consisted in protect 
ing certain parts of the plate from carburisation ; 
but this plan was not always successful, as it 
was frequently found that in spite of all the pre- 
cautions taken, sufficient carbon penetrated to the 
protected portions to render these undrillable after 
the plate had been hardened. A second method, 
which was successful from a purely mechanical 
point of view, was to drill the necessary holes in 
the plates before hardening, but to make certain of 
these holes being accurately located, it was found 
necessary to fit the plates into their places before 
drilling them, so that the plan proved very costly. 
Annealing the plate in patches, where holes were 
needed, was next tried, the oxyhydrogen jet being 
used for the purpose, and the electric arc was also em 
ployed; but in both cases the attempt failed. Finally, 
the Thomson Electric Welding Company, of Lynn, 
Mass., tried the plan of heating the plate locally by 
passing a very large current through it, and this is 
stated to have completely solved the difficulty. The 
process has been described fully in a paper read by 
Mr. C. J. Dougherty before a meeting of the Engi- 
neers ‘Club, Philadelphia. The generator used is 
of 30 kilowatts capacity, and the current is passed 
through the plate at a potential of about 24 volts. 
To reduce losses in the leads, a transformer is, of 
course, used, the terminals of the secondary of 
which consist of massive blocks of copper, which 
are pierced to provide for the circulation of cooling 
water through them. The transformer weighs 
about 1000 lb., and rests on the plate to be 
annealed by means of these copper terminals, 
which at the points of contact are reduced in 
section to about 4-in. square. The current 
density through these contacts is accordingly 
about 40,000 amperes per square inch. The trans- 
former is hung on trunnions, which facilitates 
its handling ; and when used it is rested on the 
plate to be treated, so that the two contact-pieces 
rest one on each side of the spot to be annealed. 
The primary current is then turned on, and in 
four or five minutes the metal between the con- 
tacts attain a dull red heat. If the current is now 
suddenly turned off, it is fourd that the loss o 
heat to the mass of the plate is so great as to com- 
letely prevent the annealing icfion. It is there- 
ore necessary to reduce the current gradually, co 
as to ensure that the heated spot shall be slowly 
cooled. Long strips can be annealed by traversing 
the contact-pieces along the plate, a motion at the 
rate of about } in. per minute giving good results. 


Tn this way it is possible to so soften the metal| K 


along a line that a whole strip can be cut off a 
plate, if, as sometimes happens, the latter proves 
too long for the space in which it has to fit. 
ASPHALTE AND Harpwoop Pavements. 
The recent report of Mr. P. J. Ross, the City 
Engineer, on the comparative durabilities of wood 
and asphalte pavements, in which he awarded the 


palm to the latter, has not been allowed to pass 
unchallenged. The Agent-General of West Aus- 
tralia, from which country most of the hard woods 
used for paving purposes are imported, has collected 
together, in pamphlet form, the opinions of a 
number of surveyors who have expressed a pre- 
ference for wood ; and the instances brought for- 
ward by Mr. Ross, in which hardwood pavements 
had given bad results, are examined in some detail. 
The advocates for wood admit that in most of the 
cases mentioned, the adverse criticisms have a solid 
basis, but coniend that the defects exhibited have 
arisen from imperfect laying ; and they have, more- 
over, been able to show that in most of the instances 
referred to, the surveyors responsible still continue 
to put down these hardwood pavements. Thus, 
in Tottenham Court-road, which was laid in 1892, 
it is stated that the blocks used were not true to 
gauge, specimens differing in the thickness by as 
much as ? in., nor was the method of laying as good 
as subsequent experience has shown it should be. 
As a consequence, the surface of this road is now 
very rough ; but, nevertheless, Mr. Blair has laid 
many thousand yards of Jarrah and Karri pave- 
ments during the last eight years, and is satisfied 
with the results obtained. In Rosebery-avenue, 
another of Mr. Ross’s examples, where the pave- 
ment was laid in 1896, the blocks have worked loose 
in dry weather, but this is attributed by Mr. P. G. 
Killick to the use of cement grouting; and in other 
pavements where pitch grouting has been employed 
no trouble has been experienced, and more is now 
being put down. In other cases there has been 
trouble with shrinkage, especially when Karri 
has been the timber used; but it is claimed 
that with proper care in laying, and adequate 
supervision afterwards, good results can be depended 
on. In general, surveyors having experience with 
this paving prefer to lay the blocks close jointed, 
and to grout them with pitch. As to the size of 
the blocks, some surveyors hold that a shorter 
block, say, 7 in. or 8 in., in place of 9 in. as usual, 
would give a more even road. As to depth this 
is now in cases as little as 44 in. to 4 in., though 
the latter is by some surveyors thought to give an 
insufficient key. The facts collected by the Agent- 
General are evidence that satisfactory and durable 
= can be made with hardwood blocks, 

ut the comparative merits of this pavement, as 
compared with asphalte, will still remain a matter 
of opinion. Our experience is that where its use is 
practicable, asphalte gives the smoother road, owing 
to the facility and efficiency with which local re- 
pairs can be effected. Should motor cars ever 
become general, almost all valid objections to 
asphalte would disappear ; but as matters stand it 
cannot be denied that it is at times very hard on 
horseflesh. 

JAPANESE Navat Review. 

At the present time, when the naval and mili- 
tary strength of Japan is receiving much attention, 
the reports to hand of the naval review held by the 
Emperor of Japan, will be read with special interest, 
as it may be held to mark the beginning of a new 
chapter in the history of Japan and of the Far 
East. For more than a quarter of a century Japan 
has been paying great attention to the develop- 
ment of her military and naval strength, and the 
war with China showed that she could use it with 
great effect. Both on sea and land the Japanese 
proved that they could employ the latest develop- 
ments of science with skill and efficiency, and the 
review which was held at Kobe at the end of April 
last, was evidently meant as a demonstration to 
the world of the position which Japan had assumed 
as a naval power. The following is a list of the 
ships which took part in the review : 

First Line : Shikishima, Yashima, Fuji, Tokiwa, Chin- 
yen, Fuso* Matsushima, Itsukushima, Hashidate. 

nd Line: Kasagi, Chitose, ‘Talanen, Yoshino, 
Takachiho, Akitsusu, Izumi, Chiyoda, Tatsuta. 
r — Line : Toyohashi, Hemme Inazuma, Hayabusa, 
ukuriu. 
Fourth Line: Shinonome, Murakumo, Yugiri, Shira- 
nui, Kotaka. 
Torpedo-boats and destroyers: Nos. 29, 31, 33, 35, 12, 


17, 25, 30, 34, 36, 13, 26. 

Fa Fanboy Pad Asama, Yayeyama, Akashi, Miyako, 
agero. 
The Shikishima, which was built at the Thames 
Iron Works, and which we described at the time, 
had the place of honour at the head of the first or 
outermost line. Little can, be said about the nature 
of the manceuvres which preceded the review, as the 
ublic were only permitted to learn the barest out- 





ine of the plan, all details being kept a profound 





secret. The concluding section of the plan con- 
sisted of an attempt to force an entrance to the 
inland sea from the east. A large squadron 
passing round the south of Kinshu first es- 
sayed the Bungo Channel, which separates the 
island of Shikoku from that of Kinshu, but .- 
was repulsed. Thinking to take advantage of 
the concentration of the squadrons defending 
the inland sea at this point, the invaders now 
steamed with all speed northward, hoping to meet 
with comparatively trifling resistance in the Kii 
Channel. The action which ensued between the 
attacking squadron and the hastily - reinforced 
fleet of the defenders, backed by the forts, took 
place under the eyes of the ce gl The con- 
cluding review took place on April 30. The squad- 
rons having assembled off Kobe, the Emperor left 
Maiko in the Asama, a fine armoured cruiser built 
at Elswick, and, escorted by three cruisers and 
the Kagero, the newest torpedo-boat destroyer, 
proceeded to the place where his Navy was drawn u 

to receive him. The review was completed wit 

great success, fully an hour being occupied in 
the tour of the fleet. After the review, the 
Emperor proceeded from the Asama to the Shiki- 
shima, where he received the admirals of the fleet, 
the foreign military attachés and consuls, and the 
leading Japanese officials. These gentlemen after- 
wards dined on board the Shikishima, and the; ° 

was occupied with festivities of various kinds. 





A NEW ATLANTIC LINER. 

Tuer twin-screw steamer Vaderland, which was 
launched yesterday by Messrs. John Brown and Co., 
Limited, Clydebank. for the International Navigation 
Company’s Red Star service between New York and 
Antwerp, belongs to a type of transatlantic liner 
which is greatly increasing in favour, combining, as 
they do, a satisfactory s and magnificent accom- 
modation, with considerable cargo capacity, which not 
only tends to add to revenue, but when adequately 
occupied decreases the tendency to rolling or pitching. 
Thus the Vaderland can take 11,000 tons of cargo, as 
well as 342 first, 194 second, and 626 third-class pas- 
sengers, and their speed will enable them to leave 
Antwerp and New York respectively on yt 
and always land their passengers early on Monday 
mornings; so that if Sunday is looked upon as a dies 
non the journey will only occupy one week, and one 
week is about the time taken by the fliers if their time 
is similarly reckoned between their terminal ports on 
both sides. The International Company were there- 
fore well advised in ordering such veasels. 

The dimensions of the new vessels, of which there 
are two, are as follow: Length between perpendicu- 
lars, 560 ft.; breadth, 60 ft.; depth, 42 ft. The 

ross tonnage is about 12,000. They are built to 
Floyds’ highest classification under the three-deck 
rule, and are, in addition, specially strengthened so as 
to enable them to be driven at their highest speed in 
all kinds of weather. There are eleven watertight bulk- 
heads, so arranged that flotation may be maintained 
with any two compartments filled with water. Special 
attention has been given to the construction of these 
bulkheads, which are stiffened in accordance with the 
requirements of the Bulkhead Committee of the 
Board of Trade. If the vessel should be needed in 
time of war for cervice, the disposition of the bunkers 
would give coal protection to the boilers; while safety 
from breakdown is assured by the adoption of twin- 
screws, these being fitted with the now usual enclosed 
shafting, and brought close together by the adoption 
of a small aperture in the stern frame. 


Pusiic Rooms For Frrst-Ciass PASSENGERS. 


Special attention has been given to the arrangement 
and decoration of the public rooms for first-class pas- 
eengers. These comprise a large dining-saloon, a 
smoking-room, drawing-room, and fine entrance-hall. 
The dining-room is situated on the main deck amid- 
ships between the two funnels, and extends the full 
breadth of the vessel. It can seat nearly 200 pas- 
sengers. The woodwork is white, enamelled in the 
Adams style, and beautifully enriched, many of the 

els containing handsome oil paintings. For 
ighting and ventilation, in addition to the nume- 
rous side-lights, there is an unusually large trunk well 
extending through two tiers of decks, decorated in 
white and li hted through a richly-ornamented glass 
roof. The drawing-room is situated at the forward 
end of a long deckhouse upon the promenade deck. It 
is of large size, 36 ft. wide, and is painted in white 
enamel with panels of striped silk and silk upholstery. 
The windows of this apartment, and all throughout 
the deckhouse, are of rectangular shape, and have 
Mullen’s patent eccentric adjustment. the draw- 
ing-room they are fitted with cloisonné glass panels, 
which give a beautiful effect, either by day or night. 





Immediately aft of this room comes the spacious 
entrance-hal), where the beauty of the rich carving 
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on the internal doorways at once arrests attention. 
These and the staircase and elling are in oak. 
Comfortable leather couches line the walls, and the 
windows have leaded glass panels. A massive gilt 
grille gives an excellent effect to the skylight over the 
staircase. The ees egg panelling is in fumed 
American oak, except that of the skylight, which is 
painted. The windows and skylight are enriched 
with leaded antique glass. In different parts of 
the wall panelling are introduced interesting oil 

intings representing scenes in the towns of the 

w Countries. The seats and cushions are covered 
with red leather, and the floor with rubber tiling, 
which gives an excellent and comfortable foothold. 
The hanging electroliers are a special feature, being 
designed on the model of quaint old Elizabethan lan- 
terns. A well-fitted bar is arranged to serve direct 
into this room, and tables for card parties, with all 
the usual smoker’s conveniences, are in evidence. The 
decorative scheme throughout the ship reflects great 
credit upon the builders, as well as upon the selective 
taste of the owners’ officials and others concerned. It 
should be mentioned that the decoration of the first- 
class dining-saloon, drawing-room, and smoking-room 
was entrusted to Messrs. 8. J. Waring and Sons, of 
London. 


THe ARRANGEMENT OF THE MAIN DECK. 


The main deck is given up to passenger accommo- 
dation. At the forward end are three compartments 
for steerage passengers, open in the centre and pro- 
vided with dining-tables, while along each side are 
rooms containing some 20 to 30 berths each. An 
excellent arrangement enables some of the berths to 
b3 removed, so as to give greater space and more con- 
venient access to the sides of the berths when there is 
not a full complement of passengers. The woodwork 
of the rooms is also arranged to fold away and allow 
the compartments to be used for cargo when passengers 
are not carried. At the after part of this deck are 
the compartments for the women and married third- 
class passengers, who are berthed in state rooms 
containing two, four, or six berths. These also have 
well lighted dining-rooms at the centre. Every com- 
partment has wide ladderways leading to the com- 

anion houses on the upper deck, which contain the 
avatory and sanitary accommodation, and which give 
access to the promenades on that deck. Amidships, 
but not approaching within 160 ft. of the bow of the 
vessel, are state-rooms for 106 first-class passengers 
forward of the first-class dining-saloon, which has 
already been described. Aft of this saloon, and 
Letween it and the second-class dining-saloon, are 
situsted the galleys, sculleries, and pantries, so 
arranged that ready service can be given to either class 
of passengers, and fitted with all the best and latest 
appliances for this department, these being mostly of 
American make. Thesecond-class dining-saloon comes 
next, and also extends the full width of the ship. It 
can seat 120 passengers, and is panelled with tapestry 
upon a soft cream-white ground. The furniture is in 
mahogany ; and carpets, cushions, and curtains are in 
varying shades of one colour, giving a very pleasing 
effect. There are state-rooms for 76 second-class pas- 
sengers aft of this saloon. 


Tue Upper DEcK. 


Coming now to the upper deck, and starting for- 
ward, there is a long forecastle fitted up for the 
xccommodation of crew and petty officers, with hos- 
pitals and lavatories for steerage passengers. There is 
also a room for the cadets, a feature which indicates 
that the International Company is fully alive to the 
value of training its officers in its own service. Amid- 
ships is a bridge some 220 ft. long, filled with state- 
rooms for 304 first-class passengers at the forward end 
and 120 second-class at the after end. These state- 
rooms are large and excellently lighted and venti- 
lated, and there are none of the small internal cabins 
which are to be found in some of the faster liners, 
placed by the exigencies of space in positions where 
only artificial light can be obtained. The first-class 
berths and sofa seats are fitted with rubber air-cushion 
mattresses, a comfort-giving innovation which should 
be greatly appreciated. The leading engineers are 
berthed oa this deck, close to the entrances to the 
engine-room, and have extremely comfortable quartere. 
There is a poop about 50 ft. long, containing the 
steering-gear compartment, and accommodation for 
cooks and stewards. At the foremost end is an excel- 
lent cocial room for third-class passengers, fitted with 
cushioned seats and small tables for writing and read- 
ing. 

Tue Brivce Deck AND PROMENADE. 


On the bridge deck is the first-class promenade, 
sheltered by the permanent roof formed by the boat 
deck. On this promenade deck are situated the first- 
claes drawing-room, the entrance-hall, and smoking- 
room. These rooms have already been described. 
Aft of the entrance-hall are cabins for 32 first-class 
passengers, and also four special suites of cabins, each 
Consisting of a pair of rooms, with a lobby between 


which communicates with a bath-room. These rooms 
are so ——— that they can be turned either into 
sitting or -rooms, as desired, and are fitted with 
small folding tables and other conveniences, as well as 
extensible beds. All these rooms open upon internal 
passages, which are contained aft, so as to lead under 
cover to the smoking-room, situated aft of the engine 
casings. Here also are placed the hairdresser’s shop, 
and bath and lavatory accommodation for gentlemen, 
with a separate stairway to the deck below. At the 
after end of the promenade deck, which is reserved for 
second-class passengers, is a deckhouse containing the 
entrance to their accommodation, and the ladies’ room, 
the latter being in mahogany with panels of tulip- 
wood and satinwood with a brightly-painted ceiling. 
The second-class smoking-room is on a detached part 
of the promenade, reached by gangways. It is much 
larger than is usual, and has rich mahogany walls, 
leather-covered seats, and leaded glass panels to side 
and overhead windows. The sanitary accommodation 
for all classes of passengers is well arranged for, being 
distributed rather than concentrated: under which 
latter — oe frequently have incon- 
venient distances to go from cabins to bath-rooms and 
lavatories. 

There can be carried altogether 342 first-class 
passengers, 194 second-class, and 626 third-class and 
steerage; while the ship’s company may be set down 
at 253, giving a total of 1415 persons. The navigating 
officers’ cabins are placed, in accordance with the 
latest practice, well above the passengers’ promenades 
at the fore-end of the boat deck; and above their 
deckhouse is the spacious bridge, giving a clear view 
over the whole vessel, and well sheltered by a stron 
steel bulwark. Part of the boat deck is apportion 
as a promenade for the firemen, and is fitted with 
sheltered seats—a wise and thoughtful provision for 
their comfort. . 

There are altogether 20 boats, including four patent 
collapsible ones. The lifeboats are all of steel, and 
are carried in the usual manner under davits. They 
are, of course, fitted with patent disengaging gear. 


Carco EquirMENT. 


Taking a general survey of the vessel’s arrangements: 
below the main deck the holds and ’tween decks are 
devoted to the carriage of cargo and stores, with the ex- 
ception of a spaceamidships comfortably fitted for the 
firemen, and a small space aft occupied by stewards. 
There is cubic capacity for some 11,000 tons of cargo, 
and tanks are provided for more than 200 tons of fresh 
water, in addition to what may be condensed en route. 
The store-rooms are spacious and well arranged, for the 
large quantities of provision that will be carried, and 
include refrigerated chambers for meat and other 
perishable articles. 

The arrangements for loading and discharging cargo 
are very complete. There are nine hatches, each 
having its own winch and derrick, with the necessary 
fittings to insure ag handling. The upper deck 
hatches are fitted with dished steel covers instead of 
the usual wooden ones, and should be impossible to 
damage, eveninthe unlikely event of a heavy sea coming 
aboard. The winches, windlass, and warping capstans 
are of American make, Docking and steering tele- 
graphs of Chadburn make have been fitted, and 
the steam steering gear is by Messrs. Brown Brothers 
of Edinburgh, and is controlled by telemotor from the 
wheel-house on the navigating bridge. The ship is 
lighted throughout by electricity, the installation 
being fitted by the builders, as also a complete system 
of electric bells. The generating plant is situated in 
a large room, convenient of access from the engine- 
room, and consists of four dynamos driven by engines 
by the Sturtevant Company, of Boston, whose system 
of artificial ventilation has also been fitted in addition 
to the usual cowl ventilators above deck. It need 
hardly be mentioned that in all the departments of 
construction and equipment this vessel is fully up to, 
and in some cases beyond, the requirements of Lloyds 
and the British Board of Trade, as well as those of the 
American law. 


Tue PROPELLING ENGINES, 


The main propelling engines are of quadruple-expan- 
sitn type, direct-acting, and surface-condensing. The 
four cylinders each work a separate crank, and they are 
so arranged as to produce a minimum of vibration, the 
parts being so mor fen as to be practically balanced 
without the use of counterweights on the crank arms. 
The order of the cylinders from the forward end is: 
High-pressure, second intermediate-pressure, first 
intermediate-pressure, low-pressure. © sequence of 
turning is high-pressure, low-pressure, second interme- 
diate, first intermediate. The cranks are at right angles 
to each other. The diameters of cylinders are as follow : 
High-pressure, 31 in.; first intermediate, 44 in.; second 
intermediate, 62 in.; and low-pressure 88 in., with a 
stroke of 4ft. 6in. The high-pressure and the two inter- 
mediate pressure cylinders are each fitted with piston 
valves, and the low pressure has two treble-ported flat 
valves. All the valves are worked by a radial valve 





gear, operated by a single eccentric through a quadrant 








rocking on trunnions. The reversing is obtained by 
moving the sliding block attached to the valve spindle 
from one end of this quadrant to the other. The 
lap and lead are obtained by a separate lever worked 
from the crosshead of the main engine. This arrange- 
ment of valve motion allows of the valves of the 
engine being placed at the back, thereby bringiog the 
centres of the cylinders very close together, and 
economising space in the engine compartment; and, 
of course, adding to the cargo capacity in the ship. 
The total length of the engines is about 29 ft., which 
is much less than could be obtained if the ordinary 
link gear had been used. The reversing gear is con- 
trolled by a steam direct-acting engine. 

The shafting is of Siemens-Martin steel. The four 
cranks are each built up separately, and are inter- 
changeable. The crankshaft is 17} in. in diameter, 
the thrust-shaft 17} in., and the tunnel shaft 16} in. 
The thrust-blocks are of the ordinary horseshoe type, 
of white metal, and there are eight rings. The blades 
of the propeller are of manganese bronze, while the 
boss is of cast steel, 

The condensers are oblong, and support the backs 
of the cylinders. They are of cast iron, and are fitted 
with brass tubes, the cooling surface being about 7000 
square feet for each condenser. The condensing 
water to each condenser is circulated by a large centri- 
fugal pump, driven by an independent engine, the con- 
nection being made between the two condensers. The 
air pumps are driven by a lever working from the 
crosshead of the second low-pressure engine in the 
usual way. There are also fitted two large evaporators 
to produce the necessary fresh water from the sea 
water, to make up the feed, and to avoid the use of 
salt water in the boilers. Twolarge feed-heaters and 
filtering arrangements are provided. An auxili 
condenser has, in addition, been fitted on board wit 
a neue circulating pump, so that all the auxiliary 
machinery in the ship is worked separately from the 
propelling engines. An installation of Worthington 
pumps have been fitted on board. 


Tue Borers. 


There are eight single-ended boilers in the ship, 
constructed of steel and adapted for a working pressure 
of 300 lb. per square inch. There are four furnaces in 
each boiler, making 32 in all, these eee Brown’s 
suspension type. The boilers are fitted with ‘‘Serve” 
tubes, 3} in. in diameter. Messrs. Ellis and Eaves’ 
system of induced draught is fitted to the boilers. 

he boilers are in two compartments, leading into two 
funnels, which are 98 ft. high from the grate level and 
elliptical in plan, 13 ft. 6in. by 8 ft. 6in. The fans are 
eight in number and 7 ft. 6 in. in diameter, and are 
driven direct by Sturtevant direct-acting engines. 
These fans situated directly under the funnels 
induce a draught through the furnaces, the air 
having previously been heated by passing through 
tubes placed in the way of the waste gases from the 
furnaces, The inlet of air to the furnaces is through 
tubes placed in a casing over the boiler, thence down 
a passage in front of the smokebox at the end of the 
boilers, and into the furnaces. The gases from the 
furnaces, after passing through the boiler, play around 
the tubes forming the air inlet, and subsequently pass 
through the fans into the funnels. 








SranisH Iron Mingrats.—The produciion of iron ore 
in Spain last year was 9,344,300 tons, as com: d with 
7,197,100 tons in 1898, The production of the Bilbao and 
Santander district increased to 7,568,100 tons last year, as 
compared with 5,850,000 tons in 1898. The production of 
the Bilbao district was stimulated last year by the high 
prices current for ore. The working of iron minerals is 
extending in other parts of Spain. 





ArMouR-PLATE CoNSTRUCTION.—For some time past 
Sir W. G. Armstrong, Whitworth, and Co, Limited, 
have been making { extensions at their Openshaw 
Works, with the object of producing armour-plates of 
the highest sume. These extensions are now well on 
to completion, and on the 3rd inst. the official preliminary 
trial took place on two 6-in. plates produced at these 
works by a borated in the works, the parti- 
culars of which are not available for publication at pre- 
sent. The plates were of the normal size for trial plates, 
viz., 6 ft. by 8 ft. by 6 in. thick, and were installed in the 
frames provided in the proof cells, Resistance and Thun- 
derer, on Whale Island. The:trials were conducted under 
the superintendence of Captain W. H. May, H.M.S. Excel- 
lent, and Lieutenant S. R. 7) The Admiralty 
was represented by Lieutenant G. P. Hope for the 
Director of Naval Ordnance; and Mr. W. E. Smith for 
the Constructor Department. Mr. Saxton Noble attended 
on behalf of Elswick, and Mr. J. M. Gledhill for the 
Openshaw Works. Five shots were fired at each plate 
with Holtzer armour-piercing shell, at the velocities laid 
down for this thickness of plate in cemented steel. Both 
plates defeated all the projectiles, and were pronounced 
as satisfying the Service requirements. It results, there- 
fore, that a fresh source of armour supply is now available 
for the equipment of ships under construction for the 
Navy, the plant laid down being of a most powerful 
a fully equal to dealing with the largest plates 
and a large output. ‘ 
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NOTES FROM JAPAN. 
(From our Own OoRRESPONDENT.) 


Pusiic tenders for all railway material for the 
Government railways could not be put in by foreigners 
direct until the beginning of this month, as soe | were 
debarred by a clause in the regulations which allowed 
tenders only from persons and firms which had paid 
Imperial Japanese taxes of over a certain amount for 
two years. As foreigners did not pay Imperial taxes 
under consular jurisdiction, they were thus debarred 
from tendering. 

Under the rules going into force from the first of 
this month, all firms and persons who have been in the 
business for over two years (and who can prove so by 
consular certificates, if living abroad, each time they 
tender), and who have agents in Japan and in Europe 
or America, can tender, provided they have sold either 
to the Government or private railways goods to an 
amount exceeding 10,000/. in any year during the im- 
mediate past three years preceding the tender. 

A deposit of 5 per cent. on tendering and 10 per 
cent. on contracting must be made with the railway. 
The tender deposit is not returned until the contract 
deposit has been separately made. 

he same prohibition existed with regard to the 
telegraphic and postal department, and now tenders 
can be put in by persons or unlimited companies, 
provided they have been in the business for over two 
years, and, for tenders of 5000 yen and under, the 
tenderer has paid in the past year 10 yen Imperial 
tax ; under 10,000 yen, 20 yen; under 20,000 yen, 
50 yen; under 50,000 yen, 80 yen; over 50,000 yen, 
100 yen. 

For limited companies they must have a paid-up 
capital of double the amount of the tender to be put 
in, instead of the tax qualifications. 

Foreigners can tender direct for all the other depart- 
ments, provided they have been in the business in 
Japan for over two year. 

he deposit for tendering and contracting is the 
same in all departments. 

Tokio, June 14, 1900. 








THE STORAGE OF INFLAMMABLE OILS. 
' To THE Eprror or ENGINEERING. 

S1z,—The fire at the Standard Oil Works, New York, 
U.S.A., and the recent case of men being killed by light- 
ning igniting the vapour of naphtha in the hold of the 
vessel which the men were ae Thames Haven, 
emphasise the terrible nature of the risks attending thecon- 
veyance, shipment, and storage of inflammable fluids. In 
the general interest of humanity at large, I make the fol- 
lowing public in the hope that someone will take up 
the invention and work it with a view to minimising 
the risks attendant upon the storage of such volatile 
and inflammable fluids as naphtha, benzine, petro- 
leum, ether, turpentine, carbon-bisulphide. The way 
I should advocate the compound being used is as a 
paint, to be applied to the inside or outside, or both, 
of the vessels containing any of the above volatile 
fluids, so that the vapour given off by this should 
not escape. By using this — as a paint, either 
alone or mixed with lampblack or graphite, the 
flexible paint so formed dries on any surface to a 
tough elastic skin, which is perfectly insoluble in any 
of the fluids named above, and is not chemically 
acted on by them. The longer this skin of paint is 
exposed to the air, the more impermeable it becomes ; 
but unfortunately the compound is not insoluble in water, 
and is also seftened by heat. By making due allowance 
for these defects, the compound could be used as a most 
efficient paint for preventing inflammable vapour escap- 
ng from any of the above fluids. 

'o prepare the compound proceed as follows: Soak 
good aos or gelatine—common glue will not do—in twice 
its weight of water for 10 hours ; then melt the glue by 
heating in a common glue pot until it boils, and pour out 
the hot glue into a suitable vessel to allow it to become 
cold toa jelly. When the jelly is firm enough, turn it 
out of the veseel and expose it to dry air for some days, 
so as to become tough or stiffer in consistence. 

The next step is to prepare a shellac solution to act as 
a ‘‘drier.” Thus put one quart of water in a vessel and 
make it boil, and while boiling add 4 fluid ounce of 
strong liquid ammonia (.880 strength) and stir the fluid 
and immediately afterwards add 1 oz. of shellac and boil 
the fluid until the shellac has dissolved (only am- 
monia should be used to effect the solution of —_ 
because any other alkali, such as soda, borax, &c., wi 
prevent the glue from sett‘ng or drying). Now for 
every 16 oz. of glue jelly made boiling hot in a 
glue pot without the addition of water, add oz. 
to } oz. of the above solution of shellac, and keep 
the mixture boiling while preparing the following sugar 
component. Thus for every 16 oz. of glue jelly, put 2 oz. 
of raw brown sugar (Demerara, not Tate’s cube sugar, 
there is too much water in the latter) into a saucepan an 
set it over a fire until it melts and turns brown. not 
add any water to it, but allow it to become so hot that it 
ignites; allow it to catch alight and burn for half a 
minute, and while in this molten state pour the boili 
sugar into the glue compound and allow it to boil up for 
10 to 15 minutes, then _ it out into water, or else use 
as it is, or mix lamp with the hot mixture, and use 


fluid alluded to. If turned out into moulds, the com- 
pound should be removed from the moulds when it is 
solid, and allowed to dry and harden in the warm, dry 
air, otherwise it will become mouldy. When thus dried 
it requires to be reheated in a glue pot to become soft and 
fluid again, but it does not require any water or diluent. 

Some reader may not uunaturally be sceptical as to 
the virtue claimed for this compound, as he would con- 
sider it very foolish on my part not to exploit the inven- 
tion for my own benefit. A I have had sufficient 
eee in inventions, both patentee and otherwise, 
to know that the trouble, worry, and possibility of being 
fleeced out of the invention by some wily sharper of a 
‘* business man” to care to waste further time on the 
matter, but as this compound would, if put in operation, 
greatly minimise the risk of conveyance, storage, &c., of 
inflammable fluids, I make the invention pro bone publico. 

Yours truly, 
H. C. Sranpaae, 
Consulting and: Managing Chemist. 
Handsworth, Birmingham, July 6, 1900. , 








STATE RAILWAYS. 
To THE Epitor. or ENGINEERING. 

Str,—In_ last week’s ENGINEERING, in an article re- 
ferring to French railways and the Exhibition, you say 
that French State railways teach a useful lesson to those 
who believe that State railways are better for the public 
than private lines are. 

The best way to test this argument is to compare the 

cost of administering, not a State line in one country with 
a private line in another, but State and Company lines 
—S a side by side, in the same country. 
_ Mr. J. T. Jeans, of the Statistical Society, who is an 
independent investigator, has obtained the following 
valuable figures, showing the total working expenses ex- 
ame on the working of State and private lines of dif- 
erent European countries : 





State Lines. Company Lines. 











Countries. 
per cent. per cent. 
Germany “4 ae Bé 9.40 13.10 
Austria-Hungary .. at 6.50 8.47 
Belgium - sa 5.05 10.13 
Denmark a an ps 6.89 6.77 
France .. as a Se 16.16 9 58 
Italy .. eo es os 6.49 8.76 
Norway es a a 7.30 7.00 
Holland . ; 6.30 10.35 
Roumania a 440 10.80 
Russia .. e+} 9.27 13.70 
| 


Hence the editorial contention is right as regards 
France, where alone the State administration is more 
costly than the — lines. The reasons are: 1. The 
State lines in 1894 were only 1634 miles, against 23,334 
miles of company lines. 2. The State only own the 
feeders, while the companies own the main trunk lines. 
France is, therefore, most exceptional, but in the case 
of other countries, where the conditions are more parallel, 
the State lines are invariably the more efficient and econo- 
mically worked ; thus in the case of Belgium, as shown 
above, the State lines are worked as efficiently at half the 
cost of the private lines. 

8 receipts, Swedish State lines in 1898 earned 
from 8s. to 93. per mile per day more than 98 private 
—. companies did, while only 10 private companies 
were able to earn rather more than the State lines. 

In Holland, where the State and Company mil are 
nearly equal, the former earns net receipts double the 
latter. “Belgian is one of our keenest ny ny owing 
to its cheap mens, resulting from its being the first 
country to institute State railways. 

As an example of charges, let me quote cutlery from 
Sheffield to Hull for export : 


For same distance. 


British. German. Belgium. Dutch. 
20s. 6d. 6s, 7d. 8s. 9s. 6s. 

But there is a more important way in which State 
working is more efficient, and that is in maintenance of 
permanent way and rolling stock, in which dividend 
considerations often tell against private lines. 

We do not need to leave our own country to prove this, 
for the cost of maintenance of way per open mile during 
the year 1898 and truffic expenses were, respectively : 


land and United 
= ay Scotland. Treland. Kin ed oan 








£ £ £ 
507 258 150 415 
and 
997 514 180 799 


Proving, I think, very conclusively that Irish lines are 
permitted to decay, and that nationalisation is urgently 
needed to arrest the process, while at the same time it 
would justify the Government in advancing funds to fur- 
nish docks, harbours, fishing fleets, and apparatus, and so 
bringing an age of prosperity to the Green Isle to which 
it has hitherto been a stranger. The Table in the 
next column illustrates this principle. 

Here two facts are most noticeable, viz., that cost of 
maintenance iis, generally higher on State lines, and, 
secondly, that traffic expenses are higher on Company 
lines, i.¢., the first characteristic is a result of the better 
condition in which the State keeps the permanent way, so 
that the public convenience, safety, and general advan- 
tage are promoted ; while the higher range of traffic ex- 





the mixture as a paint on the surface of whatever material 
or vessel you wish to render impenetrable by the volatile 


penses on y lines shows greater laxity of manage- 
ment, a Compan one of the most elastic of items, and 


is either very high or very low —— as efficiency 

















— 5 economy or extravagance and management pre- 
val 
Maintenance of Way.| Traffic Expenses. 
Countries. 
State Private State Private 
Lines. Lines. Lines. Lines. 
per cent. r cent. | per cent. r cent, 
beets my 7 --| 35.90 Pi8.20 31.10 Pe36.30 
Austria-Hungary ..| 38,12 30.21 29.03 32.54 
Belgium oo «-| 24.04 24.86 25.96 32.79 
France .. as -.| 24.15 20.83 27.57 34.77 
Italy .. és »-| 22.01 26.68 35.98 81.14 
Holland = --| 29.70 25.59 36.90 35.53 
Roumania --| 3810 29.20 22.70 28.40 
Russia .. od ++, 40.40 31.03 11.83 21.34 











The petition of the United Chambers of Commerce in 
pee Br 1872 contains the following words, equally 
pe cep in this and other countries, viz., ‘The character 
of the railways, as trade und ings on monopoly, 
was contrary to their institution for the public good, and 
had the actual effect of making the railway administration 
the absolute masters of the public. Competition did not 
protect the public against monopoly and arm ny 
railway companies generally and easily resolved them 
selves into a.poalition of those interested in the monopoly.” 
Therefore, they recommended the establishment of an 
Imperial railway office. German revenue is 129,300,000/., 
against the United Kingdom 116,900,000/.; German rail- 
ber profits contribute 94,700,0007. Why should not our 

ways keep the National Exchequer in a similar way ? 
Yours truly, 
40, Outer Temple, London, W.C. W. WItson. 





ENTROPY. 
To THE Eprtor or ENGINEERING. 

Srr,—In a very readable volume on ‘Liquid Air and 
the Liquefaction of Gases,” by T. O’Connor Sloane, 
Ph.D., at page 34 the following passage occurs: ‘‘The 
potential chemical energy represented by the separation 
of carbon and oxygen is the energy of carbon or coal 
which can be burned under a boiler when it unites with 
the.oxygen of the air. This is one of the world’s energies 
which can be utilised by man, and these energies are 
called available energy or entropy. The world’s coal is 
being burned up, its forests are being destroyed, ma- 
chinery is adding to the irreclaimable energy of the 
world, and, by the doctrine of the conservation of energy, 
is destroying that same quantity of available energy ; 
hence the entropy of the universe is ming smaller 
day by day.” This is a reproduction of a mistake referred 
to by Maxwell in a footnote on page 189 of his ‘‘ Theor: 
of Heat,” fifth edition: ‘‘In former editions of this boo! 
the meaning of the term ‘entropy,’ as introduced by 
Clausius, was erroneously stated to be that part of the 
energy which cannot be converted into work. The book 
then peoeones to use the term as equivalent to the 
available e ; thus introducing great confusion into 
the language of thermodynamics. In this edition I have 
endeavoured to use the word entropy according to its 
— definition by Clausius.” 

Dr. Sloane’s book is an interesting one, dealing with 
a subject at present receiving so much attention, and as, 
I think, the author’s prognostications in regard to the 
energy economics of liquid air must be, to some extent, 

séed upon a haziness regarding entropy and energy, I 
think the publication now of Maxwell’s footnote in your 
valuable journal may be useful to some of the readers of 
= book. on “Rekneslte 8 ‘ ; 

my paper on ‘“ t's Steam Experiments,” in 
the Transactions of the Institution of Stachanisal Engi- 
neefs, 1889, at page 412, I give the following definition: 
‘* Entropy is length 9 upon a diagram whose height is 
absolute temperature 0, and whose area is ene Qin 
heat units.” Entropy, has, therefore, no physical exist- 
ence ; it is not even a property of matter, 1b is a conven- 
tion of the human mind to simplify the arithmetic of the 
problem of thermodynamic energy. The entropy of the 
universe, according to Clausius, in whose mind the idea 
was first conceived, is continually increasing. 


i Yours faithfully, 
London, July 9, 1900. _ J. MacFARLANE Gray. 





Exectricrry AT SUNDERLAND.—The annual report of 
the Sunderland borough electrical engineer (Mr. J. F. C. 
Snell) shows: ros profits to the amount of 4047/. 6s. 4d., 
the net profit being 4667. 15s, 7d. In the previous year 
the figures were: Gross, 2865/. 17s, 9d. ; net, 364/. 11s. 3d. 
The profits are equal to 54.per cent. on the capital out- 
ay. The rise in the price of coal is accountable for an 
increase of 50 per cent. in that item alone; but for this, 
there would have been a clear profit of over 10007. Mr. 
Snell emphasises the necessity of an immediate exten- 
sion of the works. 


Lerps Tramways.—A return just issued shows that 
the receipts from the Leeds tramcars last month 
amounted to 16,260/. 4s. 11d., as compared with 
11,7722. 16s. 7d. during June, 1899, an increase of 
4487/. 83. 4d. Three new routes have been) opened 
during the year, viz., Armley-road, which last month 
ae 281/. 2s. 5d.; igan-road, which yielded 
172. 178. 5d.; and Dewsbury-road, where the electric 


gars produced 8707. 15s. 3d. The receipts on the 
jay section show a slight decrease as compared 





with June, 1899. 
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THE WILSON FILTER PRESS. 


CONSTRUCTED BY THE WILSON FILTER SYNDICATE, LIMITED, GLASGOW. 
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WE illustrate on this page a filter press now being 
introduced by the Wilson Filter Syndicate, Limited, 
Fyfe Chambers, 105, West George-street, Glasgow, in 
which special attention has been devoted to facilitating 
the cleansing of the filtering cloths. In general con- 
struction the filter is quite similar to the ordinary 
plate and frame filter press, the different ducts and 
channels being formed in the usual way; but the 
filtering cloth, instead of being a number of sepa- 
rate pieces, is made in one continuous length, 
guide rollers being provided over which it is led 
up and down between each of the frames as clearly 
shown in Figs. 1 to 3. Owing to this arrangement, 
it is possible on separating the frames to cause the 
cloth to pass rapidly over a series of revolving brushes 
and past jets of water, and thus cleanse it completely 
within a very few minutes. In the figures the feed 
channel to the filter is lettered a, whilst the rollers 
over which the cloth 7 runs are marked 6. These 
rollers are carried on supports firmly bolted to the 
different frames. After passing over the last of 
rollers b, the cloth passes between two friction rollers 
c, d, Figs. 2and 3, and thence below the bedplate ¢ of 
the filter as shown. By rotating the friction rolls c 
and d, the cloth can, when the frames are opened out, 
be wound continuously over the cleaning brushes g. 
The various frames constituting the body of the filter 
are coupled together by slotted links /, passing over 
studs on the vertical es of the frames, as shown in 
Fig. 1. On pulling out the end frame, by means of 
the screw gear shown, the whole of the frames 
can be separated to the distance allowed by the 
links, and the filter is shown in this condition in 
Fig. 1. The cleaning brushes g are fixed to the bed- 
plate in such a position that when the frames are 
opened out they come underneath every second 
roller, as shown in Fig. 2, The relative position of 
the brushes and rollers when the frames are closed up 
1s represented in Fig. 4. The brushes are rotated at 
a high speed by means of the handwheel and the gear 
wheels /, shown in Fig. 1. This handwheel also 
operates the feed rollers c and d. In this way the 
whole surface of the cloth can be thoroughly brushed 
in a few minutes, and the dirt falling into the trough 
of the bedplate ¢ is washed down the outlet A, shown 











in Fig. 2. Cotton twilled cloth is generally employed 
as the filtering medium, and when necessary a new 
piece can be very — put in place: since by 
attaching one end of the new piece to the old cloth, 
and rotating the friction rolls, the new cloth is 
carried over all the rollers in turn. It can then be 
sewed up and the old cloth cut away. It is claimed 
that the wear of the cloth is much reduced by the use 
of this filter, since after every cleaning the joints of 
the press may be made to come at new places, 








INDUSTRIAL NOTES. 

Or all the measures introduced into Parliament this 
Session the one of all others which will die unwept 
and unmourned is the Factory Acts Amendment Bill 
of the Home Secretary. Even he, the putative author 
of the Bill, will scarcely deplore the death of so weak 
a bantling, whose health was deemed precarious from 
the first. In introducing the Bill, Sir Matthew White 
Ridley said that its object was to abolish the system 
of arbitration, and to provide regulations of uniform 
application. A more inapt description could not be 
given. In the first place, the Bill did not abolish the 
system of arbitration. It simply proposed to abolish 
the old arbitration clause, and to substitute arbitra- 
tion of another kind, in which the parties would be 
represented by members of the legal —— making 
the system at once costly and liable to proceedings 
more or less prolonged. And even then, the final 
result would always be liable to review in the House 
of Commons. Better to have applied in its entirety 
the Arbitration Act of 1889, for then the decision of 
the Court would be regarded as final. Secondly, the 
Home Secretary stated that the Bill would ‘‘ provide 
regulations of uniform prope i If that were one 
of the objects of the Bill, its author, or authors, took 
a strange method of trying to secure it. Instead of 
uniformity, the Bill proposed to deal with dangerous 


processes by regulations specifically — to par- | o 


ticular trades or processes, the result of which would 
be to extend the want of uniformity, and practically 
destroy such parece my might already exist. Some 
employers might think that special rules are more 
advantageous than general law. There are cages 











where such special rules are required ; but they ought 
only to be used sparingly, for they have all the force 
of an Act of Parliament without its general publicity, 
and are consequently more insidious in their pamen “4 
cation. 

There has been strong opposition to the measure on 
other grounds. The provisions as to out-work in 
unhealthy places, and those relating to laundries did 
not command general agreement, either on the part 
of the employers or of the workpeople on whose behalf 
they were supposed to have been incorporated in the 
Bill To the proposal as to double shifts, or the two- 
shift system as A cay sagem in the Bill, the opposition 
has been general, so general indeed that the Home 
Secretary, in a recent letter, proposed to withdraw it. 
The experience of the Inspectors of Factories in France 
shows that it is dangerous, prolific of abuses in that 
country. There the a al is to abolish the two- 
shift system, just as the Home Secretary is proposing 
to introduce it into thiscountry. Then the regulations 
as to overtime were generally condemned, as tending to 
increase overtime, without any adequate protection. 
Altogether the measure has been unfortunate in arous- 
ing ry acme in spite of the assurance that there 
have been serious mieapprehensions with regard to the 
scope and effect of the objectionable clauses. Apart 
from all other specific complaints as to the Bill, the one 
dominant feature in it, namely, the pro 1 to extend 
the powers of the Home Office in the matter of 
making rules and regulations, deserves most careful 
consideration before assent is given to it. Those rules 
and regulations are not issued to Members of Parlia- 
ment, and published in the usual way. They are 

on the table of the House,” and if not 


ae le 
‘challenged within a certain number of days, they be- 


come law by assent. When law in this wise, they are 
as difficult to amend as an Act of Parliament. Such 
rules and regulations are sometimes necessary, but 
they — not to be resorted to lightly. They ought 

wd to be resorted to incases where exception can be 
rightly taken to the general law in particular cases ; 
they ought not to be substitutes for general law. 





The report of the Amalgamated Society of Carpenters 
and Joiners for the current month shows that the total 
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number of members is now 63,153, or nearly 4000 
more than at this time a year ago. Of the total, 1045 
were on donation benefit from all causes, 986 on sick 
benefit, and 828 on superannuation benefit—total, 
2859 on the funds in all branches, including those in 
America, Canada, Australia, South Africa, &. The 
state of trade is indicated by the number on donation 
benefit; it is further emphasised by the progress 
made by members in various towns as regards advances 
in wages and agreements as to better conditions of 
employment, as formulated in local rules mutuall 
arranged between employers and employed. In addi- 
tion to the list of towns given in the previous report, 
thirteen other towns have obtained 4d. per hour ad- 
vance in wages, and further improvements in the local 
working rules. Disputes still exist in nine towns, 
members being desired to keep away, and in eight 
other towns they are advised to eee the local secretary 
before accepting work. It does not follow that the 
men are on strike in all these towns, but disputes exist, 
or are pending, the negotiations as to which have not, 
as yet, ended satisfactorily. The long-standing dis- 
pute at Fleetwood has been settled by an advance in 
wages and improved working rules. The attempt to 
reduce wages in Scotland seems to have failed all 
round, except at Perth, where the ——— have 
been making a stand. Efforts have also been made at 
Blackpool and St. Anne’s-on-the-Sea, but the members 
of the union promptly replied to the employers’ 
notices by counter-notices for an advance in wages, at 
which point they stood at the date of the —— The 
strike at Belfast was not settled at the date of the 
report, but negotiations were in progress. At five 
towns strikes exist, no mutual arrangements having 
been arrived at, though negotiations were on foot 
with that object. 





The question of weekly pays on the Clyde is not 
likely to lead to ~~ serious disruption of work on the 
present occasion. The employers, it appears, did not 
regard the experiment as a satisfactory one, and their 
interpretation of the agreement was that — had the 
right to revert to ao pays if they deemed it 
alvinihie to do so, the justification for so doing being 
an increased loss of time on the part of the men. The 
representatives of the men did not quite agree with 
this view of the employers, and they tried to induce 
the employers to remit the whole question to arbitra- 
tion. Negotiations were opened up between the 
executive of the Federated Trades (that is, of the en- 
gineering and shipping trades in the district, not the 
general Federation more recently established) and the 
eee tee but the latter held to their right to inter- 
pret the 1898 agreement in their own way. It was at 
one time feared that the attitude of the employers 
would lead to resistance on the part of the men, and 
the officials of the various unions affected were anxious 
asto the result. At a meeting of the executive of the 
Federated Shipbuilding and Engineering Trades, held 
in Glasgow towards the end of last month, a resolution 
was passed a the action of the employers, but 
stating that they could not advise any withdrawal of 
labour to secure weekly payments ; they recommended 
that action be deferred until See unanimity was 
secured on the part of the Clyde workmen, and until 
a more opportune time. It Sake that one of the 
chief of the trades affected refused to give assurances 
of co-operation in the matter, so that no joint action 
could be obtained in all branches of trade. It is a 
matter of regret that the employers have had to revert 
to the old system, all the more so because of the cause 
—greater loss of time on the part of the workmen. The 
sober and thrifty will suffer by reason of the perverse 
conduct of others of their class; but that is the law of 
Nature everywhere. 


The report of the Burnley Weavers’ Association 
just om contains some pertinent remarks on ‘ im- 
promptu strikes.” It states that at the beginning of 
the year so great an amount of inferior material was 
prevalent that it caused a very unsettled feelin 
among the operatives, and a number of unauthorise 
strikes was the result. As to the manner of such 
strikes the report says: ‘‘ Disregarding all rules and 
regulations, not only of our society, but of the mill 
where employed, the workpeople got out into the 
street as a protest inst what were considered at 
the time as unfair conditions, In several. cases 
attempts were made to organiie & stoppage, but many 
of the members, older and more experienced than the 
agitators, stood aloof.” The report goes on to say: 
** We would ask all members, when attempts of this 
kind are being organised, not to be led away by young 
a ae or by agree not members of our society. We 
nd, as a rule, that the — agitators are not 
members of our society; they make the most noise, 
are the biggest grumblers, and the first to cast odium 
on the society when all they want is not obtained.” 
It is then urged that efforts be made to get such into 
the union where, subject to the rules and discipline, 
they will learn that the members have responsibilities 
as well as advan Wholesome words such as 
these have a value of theirown. They come from the 


labour leaders, and the more sober and thoughtful 
will endorse them at once, while the grumbling few 
will find it is to their interest to keep reasonably 
quiet in face of the influence of the majority. In pro- 
portion as the unions understand their duty and 
responsibility so will they be recognised as a steadying 
power in the social, economical, and industrial move- 
ments which surround us, and which cannot be put 
down, but may be regulated. 





The report of the Operative Cotton Spinners for the 
current month does not chronicle so much prosperity 
as one would like. The number of full members has 
slightly increased, and was nearly 200 better than a 
year ago, but the united membership was 37 less than 
a month ago, and 327 less than a year ago—the present 
number being 14,201. The decrease is, doubtless, owing 
to evolution in trade customs, and as the full member- 
ship increases, the sign is a good one. But when we 
look at the number of unemployed we have less reason 
to be thankful, for even in these good times the pro- 
portion of unemployed full members was 5.77 per cent., 
as compared with 5.75 per cent. in the previous month, 
and with 4.14 a yearago. ‘‘ The out-of-work list is a 
heavy one, notwithstanding that we are supposed to 
be enjoying good times,” says the report. That is the 
sadness of it—even when times are prosperous there 
is a large proportion of unemployed from one reason 
and another in some of our staple trades. There were 
14 dispute cases in the month of various kinds, all of 
which were dealt with by the officials of the union 
without stoppage of work. There were 31 accident 
cases, three of which were so serious that they had to 
ba specially reported on to the society. One case of 
dispute was dealt with by the sub-committees of the 
employers and workpeople, and terms of settlement 
were agreed to. In another case the claim of a 
member was settled on the basis claimed by the 
member. An arrangement has been come to as to the 
Brooklands agreement whereby an amendment is to 
be drawn up for dealing with disputes relating to bad 
work, It appears that joint action has been agreed 
upon as to doing no kind of work out of engine hours, 
August 6 next being the date on which the operatives 
will cease working in the way objected to. In some 
points there is still a certain amount of friction, but 
on the whole amicable relations hold good in most 
districts. 





The position of the engineering and allied trades 
throughout Lancashire has undergone no material 
change. All the leading branches are fully engaged 
on orders in hand. ry, Bem order has been placed 
for 30-ton steel wagons for South Africa by the 
Government, and also other large orders by the 
Cape Central Railway, for India, Ceylon, and 
Jamaica, which orders will render this department 
very busy for some time ahead. Most of the other 
branches are still exceedingly busy with orders on 
hand, including machine-tool makers and makers of 
cranes and other equipments for workshop purposes, 
and also boilermakers, ironfounders, smiths, and other 
allied industries. The only branch in which there 
appears to be a real falling off isin the textile machine- 
making industry, in which branch the war in China 
will have a disastrous effect, it is feared. Latterly 
large consignments of textile machinery have gone to 
China ; these, for a time at least, will be stopped. In 
the iron and steel trades the business transactions have 
been limited mostly to present requirements, pending 
the results of the usual quarterly meetings and the 
decision as to rates for the current quarter. In the 
Manchester district a strike had been threatened on 
the part of the core-makers, but the representatives of 
the Ironfounders and of the men affected agreed upon 
a compromise of an advance of ls. per week, instead of 
2s. per week as demanded. This was agreed to with 
only a very partial suspension of work, the general 
strike being hereby averted. 


The iron and steel trades in the Wolverhampton 
district during last week were quiet as regards busi- 
ness actually done, pending the quarterly meetings of 
the present week. There were, it appears, numerous 
inquiries for the next quarter’s supplies, but contracts 
generally were being held back. In spite of the hesi- 
tation as to new orders, it is reported that a steady 
business was being done in bars, rods, and gas-stri 

iron, and that the mills and we were in pretty fu 

swing, clearing off old orders. In several departments 
prices were weaker than they had been & month pre- 
viously, both as raw and finished material, iron 
and steel. Any absolute change in quotations was, 
however, reserved for the usual quarterly meetings 
this week. Itis said that some heavy contracts were 
awaiting acceptance upon terms to be settled when 
the current quotations are fixed. It is reported that 
American competition is further affecting both raw iron 
and steel, but to what extent this competition will 
reduce prices remains to be seen. The iron and steel- 
using industries continue on the whole to be well em- 








ployed. There is very little change in the engineerin 
ae § allied trades. Most tesla exe still oouy, an 





thera is no indication of any material falling off in 
work. Generally the same may be said of the hard- 
ware industries, all the chief of which continue busy, 
with here and there some slackening off in the smaller 
branches. On the whule the position is favourable, 
and the outlook fairly good. 


In the Birmingham district the iron market was 
exceedingly dull in view of the near approach of the 
quarterly meetings, very little business of any weight 
being done. The tone was affected also by the serious 
news from China, all tending to unsettle the conditions 
of trade. Marked iron seems to be the only quality at 
all firm in price, makers of which havea fair amount of 
orders on hand. A reduction in rates in other quali- 
ties was fully anticipated. The iron and steel-using 
industries generally are fairly supplied with work, 
but a slackening off has been felt insome. Generally, 
however, there is little to complain of as yet. 








The dockers’ strike in London was not officially 
declared at an end until towards the close of last week ; 
even as late as the middle of the week it was declared 
that the men were as firm as ever, and that the union 
would not yield until the employers conceded the 
men’s terms. The action taken has not been well 
received by the general run of trade unions; hence 
the refusal of pecuniary help. 





The old idea of international congresses of all trades 
seems to be giving way to the newer idea of inter- 
national congresses for specific trades, or groups of 
trades. The miners have just finished theirs at Paris ; 
now the textile trades of Europe and America are to 
meet in Berlin. England alone will be represented by 
delegates of unions in the cotton trades, embracing 
some 150,000 workers, besides others in the woollen 
and other textile trades. The questions to be con- 
sidered are wages and conditions of employment in 
the various countries, and what measures of legislation 
are needed to advance the interests of the workers in 
each country and rigs, The discussions at such 
congresses are valuable as helps to progress. 





The strike of ship painters and others on the Tyne 
was settled towards the close of last week by the con- 
cession of an advance of ls. per week. The dispute 
lasted about six weeks, and at one time there were 
some 3000 men idle. 

A further movement is on foot by the Groat 
Eastern Railwaymen, all grades, it is said, being now 
in harmony for the revision of the rates and terms 
upon which they are ——— Negotiations are, it 
is stated, left in the hands of the — secretary of 
the Amalgamated Society of Railway Servants, sup- 

rted by about 6000 to 7000 of the Great Eastern 

ailway Company’s men. 





Ata special conference of the United Government 
Workers’ Federation it was again resolved to demand 
a minimum wage of 24s., and the extension of State 
pensions to all > nlecc workers of all grades and 
conditions. Candidates for Parliament are to be asked 
to pledge themselves to this programme. 


The Northumberland Miners’ Conciliation Board, at 
a meeting on Saturday last, awarded an advance of 
124 per cent. inwages. This indicates a coal famine. 


The great dockers’ strike at Rotterdam has spread to 
such an extent that all shipping service was said to be 
suspended at the close of last week. Steps were taken 
- — a riot in case of non-union men applying 

or WOrk, 








BOILER EXPLOSION NEAR COLNE. 

A FORMAL investigation under the Boiler Explosions Act 
has been conducted by the Board of Trade at the Town 
Hall, Colne, relative to a boiler explosion which occurred 
on April 2 last, at the Scar Top Steam Laundry, Trawden, 
belon to Mr. Marshall. The Commissioners were 
9 oward — barrister at Rag cd pee reas tl 

cIntyre, consulting engineer. r. Gough appeared for 
the Board of Trade, and Mr. S. Davi enliciter, Nelson, 
for Messrs. Birtwistle, the owners of the property where 
beg Oe occurred. bs aaamed 

. Gough, in opening the pocevedings. gave a detai 
statement of the history of the boiler up to the date of 
the explosion, and also as to the explosion itself, as well 
as the result of the subsequent examination by the Board 
of Trade inspector. The main points of this statement 
will be found in the summing-up by the President, Mr. 
Howard Smith, given at the conclusion of the ng 

Various witnesses were called, and among them Mr. 
Thos. Potter, boilermaker, Blackburn, who stated that 
about 20 di ig ome ago he saw at his works an egg-end boiler 
which had been converted into one of the ish class, 
but so far as he could remember he had nothing to do 
with the conversion. 

Mr. Peter Stewart said that 20 years ago he was clerk 
to the last witness, and remembered an egg-end boiler 
being converted in 1879 and sold to a Mr. Irwin. He 
could not say what was the thickness of the plates, but 





the boiler was constructed according to the instructions 
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of Mr. Potter. The shell appeared to tein good order 
externally. : , : 

Mr. John Irwin, blacksmith, Starkie-street, Black- 
burn, said he remembered buying a boiler from Mr. 
Potter about 1879. It was converted into one of the 
Cornish type, by having a flue tube placed within it run- 
ning from end to end. The plates were in. thick. 
He worked the boiler at a pressure of 70 Ib. e had had 
no experience in the making of boilers, but thought 
this boiler would stand 70 lb., because it was small in 
diameter, and was in good order as regarded the plates 
of the shell and flue tube. A pressure of 70 lb. was suf- 
ficient for his requirements. There was a new steam 
gauge on the boiler when he bought it. Witness gave 
221. for the boiler, and subsequently sold it to Mr. Savage, 
but could not remember when. Daring the whole time 
the boiler was in his possession he never called anyone 
in to examine it. He always cleaned it himself, what 
little cleaning it required. 

By Mr. Davies: He told Mr. Savage that he had 
worked the boiler at a pressure of from 60 lb. to 70 lb., 
and once at 80 Ib. 

Mr. John Savage said that in 1892 he was a metal- 
broker, and about that year or 1893 he purchased a boiler 
from the last witness. From buying and selling boilers 
at various times he had had some experience of pressures. 
He only had the boiler a few days and did not make any 
examination of it, and he then sold it to Mr. Birtwistle, 
of Scar Top Mill, telling him what Mr. Irwin had said 
as to the working pressure. 

By Mr. Davies: A practical boilermaker came with 
Mr. Birtwistle to look at the boiler before purchase. 
Witness gave 15/. for it, and as regarded a guarantee, he 
only gave one to a customer when he got one himself. 

By Mr. Howard Smith: By guarantee he meant 
that when he got a report on a boiler from an insurance 
company’s inspector he passed it on to the purchaser. 

Mr. Howard Smith here pointed out that this was not 
a guarantee legally, it was only an insurance company’s 
certificate. 

Mr. Enoch Birtwistle, blacksmith, said he carried on 
business at Scar Top Mill, Trawden, from 1893 to 1899, 
and in 1893 bought a boiler from Mr. Irwin through the 
last witness. He took with him a competent boiler- 
maker named Howarth, who said it was a good boiler 
and quite suitable for their purpose. Witnes3 was under 
the impression that Mr. Savage told him that it would 
stand 701b. pressure. He gave 20/. for the boiler, and 
had it removed and set up in brickwork at Scar Top Mill. 
It was generally worked at 20 lb. pressure, the safety- 
valve blowing off at about 301b. He never called anyone 
in to examine it, nor did he examine it himself. Last 
January he let the premises to Mr. Marshall for a steam 
laundry, and he had to keep the boiler in repair. He told 
Mr. Marshall that the boiler was in good working order, 
and it had worked up to about 70 lb. pressure. 

By Mr. Howard Smith: He thought Howarth had 
made a proper examination, as he got a light and looked 
at the shell and tube. He paid him 5s. for ths examina- 
tion. He had only used the boiler very occasionally. 

Mr. Richard Howarth, boiler-maker, said he examined 
the boiler and found it in good condition. The plates, he 
concluded, were ;°, in. thick. He thought the boiler was 
fit for working at 35 1b. pressure, and if he had heard it 
said that it would have to work at 70 lb. he should have 
rejected ib, and told Birtwistle to get a new one. 

Mr. Henry Marshall, formerly overlooker at a cotton 
mill, said he took the Scar Top Mill for use as a laundry, 
and the boiler was employed for driving a little engine 
and for heating water. It was usually worked at from 
30 lb. to 401b., and he had even seen it upto 681b. On 
the 2nd of April he saw the pressure gauge was indicating 
50 lb., and the water was half-way up the glass. The ex- 
plosion occurred at half-past two in the afternoon, and 
fortunately no one was hurt. He had not the slightest 
idea that the boiler was dangerous. 

Mr. Wm. J. Drowell, engineer-surveyor to the Board 
of Trade, presented a report on his examination of the 
boiler made after the explosion. The flue tube was 
weak, and along the top of the boiler there was a strip 
about 12 in. wide where the plates were wasted and 
corroded. The boiler was unable to stand the pressure 
at which it was worked. 

Some other unimportant evidence was given, and Mr. 
Gough then submitted a list of questions as to the cause 
of the explosion: what precautions had or had not been 
taken to prevent it, who was to blame, &c., and requested 
the gg pm of the Court thereon. 

Mr. arshall, asked by Mr. Howard Smith what he 
had to say with regard to the negligence he had shown, 
said he did not buy the premises, but simply rented them. 
He was only @ poor workman, and he took the mill and 
boiler and tried to work the laundry business up, but 
unfortunately this explosion had happened, and had 
involved considerably more expense than he could bear. 
There had been an insurance inspector to look at the 
boiler, but he never asked him anything about it. He in- 
tended having it insured, but from what Mr. Birtwistle 
= told him, he did think it was necessary at the 

ims. 

Mr. Savage, in his defence, disclaimed an per ES 
and said he never fixed the pressure, but simply told Mr. 
Marshall what Irwin told him respecting it. 

Mr. Davis, on behalf of Mr. Birtwistle, submitted that 
his client did not understand the construction of boilers, 
and had depended upon the information and advice given 
him by Howarth, who was a practical man. Mr. Howarth 
in his evidence had told the Court that he had examined 


500 boilers in his time, therefore Mr. Birtwistle was 
surely justified in acting upon his advice. He (Mr. 
Davies) ventured to submit that his client was not liable, 
and should not be mulcted in any penalty in regard to 
this unfortunate explosion. 








Mr. Gough, repiing for the Board of Trade, said that 


this explosion, like many eens been brought about 
partly by ignorance and partly by a series of unfortunate 
misunderstandings. Mr. Irwin had worked the boiler 
for 14 years at the excessive —— of 70 Ib. per square 
inch, and during the whole of that time it did not appear 
to have been examined by any competent person. It was 
to be regretted that Mr. Birtwistle, knowing that the 
boiler had been standing idle for six y had not had 
it examined, and that he did not tell Mr. Marshall that 
he had only been informed as to the safe pressure, and 
that he had better get the boiler laanael. Mr. Birt- 
wistle’s omission had contributed to the explosion. In 
regard to Mr. Marshall, the same remarks practically 
applied. It was a reckless thing to work the boiler at 
the high pressure of 70 lb. to the square inch, when the 
a who let the works to him had no definite know- 
edge, but only hearsay as to what it was really fit or 
unfit for. Had Mr. Marshall had the boiler examined by 
a@ competent man, he would have been told that it was 
not fit for so high a pressure. 

_ The Court then adjourned to the following day, and 
in the meantime visited the scene of the explosion and 
inspected the boiler. 

On resuming the proceedings, Mr. Howard Smith 
delivered judgment, in a very lengthy and extremely in- 
teresting review of the circumstances and cause of the 
explosion. The boiler, he said, had been conve from 
an egg-end boiler into one of the Cornish type, the shell 
and k end of the flue being made of second-hand 
plates, and the remainder of new plates. It was then 
sold for 227. to Mr. Irwin, who, without examining it 
or making any calculations as to its safe working pres- 
sure, used it to drive a six-horse engine at a pressure of 
about 70 lb., though on one occasion he saw the guage 
registering as much as 80 1b. The boiler was of iron, and 
was 13 ft. 3 in. long, and 3 ft. 6 in. in diameter, the tube 
being 2 ft. in diameter. The shell plates were § in. 
thick, and the tube plates ;°,in. The boiler was used 
by Mr. Irwin for 14 years, but was never examined. 
Later on, having been examined by a_boilermaker 
named Howarth, it was bought for 202. by Mr. Birt- 
wistle, who fixed it at Scar Top Mill, and worked it at 
30 lb. pressure. At the end of 1894, Mr. Birtwistle gave 
up the mill, and on January 1 last Mr. Marshall took it 
for use as a laundry, after having been told by Mr. 
Birtwistle that the boiler had been said to be good for 
70 lb. pressure. The boiler was not used until the end 
of February, when it was worked nominally at 30 Ib. 
to 40 lb., to eupply steam toan engine and a water-heater. 
Mr. Marshall had since used it at the high pressure of 
68 lb., and had heard the safety valve blow off variously 
at 30 lb., 40 lb. and 60 Ib. On April 2 the boiler ex- 
ploded. The furnace tube collapsed and ripped in three 
places, viz., at the front end, the centre of its length, and 
the back end, It was a complete collapse, the crown of 
the tube being in several places forced down to the 
bottom. Through the openings formed, the contents of 
the boiler escaped, destroying the boiler house, lifting 
the boiler from its seat, and —" it 12 ft. from its 
original position, passing through a stone wall on its 
way. It was a very violent explosion, and might have 
been attended by a serious loss of life and injury, but 
fortunately no one was near at the time. The engineer 
surveyor to the Board of Trade who had examined the 
boiler sinca the explosion, said it was only fit to be 
worked at a pressure of 18]b. or 201b. The explosion 
was caused by the furnace tube being tuo weak to 
resist the pressure to which it was subjected. It 
had probably been worked just before the explosion to as 
much as 70 lb. on the square inch. Mr. Marshall did not 
cause the boiler to be examined by any competent person, 
and took no steps toascertain the pressure for which it 
would be safe. The examination made by Howarth, the 
boilermaker, if it was made for the purpose of fixing the 
maximum pressure, was a superficial and improper one, 
for he ou at to have drilled the furnace tube to have 
ascertained its exact thickness. The boiler had been 
standing idle, except on four occasions, for six years, and 
during that period corrosion was going on, so that it should 
not have been used, even temporarily, without proper 
inspection. Had it been submitted to competent exami- 
nation the corrosion would have been detected, and in all 

robability the boiler would not have been let to Mr. 
Marshall, and the explosion would not have occurred. 
The explosion was certainly due to Mr. Marshall’s neglect. 
The furnace tube, it was clear, was not fit for 68 lb. pres- 
sure, which, he admitted, was once reached. It was also 
clear that when he took the boiler it was worn out, and in 
a dangerous condition for any pressure higher than, say, 
20 lb., for corrosion had been going on for six years and 
was increased by the fact that the boiler was not in work. 
It was Mr. Marshall’s duty to have had it examined 
before he used it, more especially as the vendor refused 
to say at what pressure it could be worked. Mr. Marshall 
appeared to attach importance to the statement that a 
former owner had worked it at a pressure of 70 lb., but 
he never asked when this was, and for all he knew it might 
have been twenty years ago. His negligence ca the 
explosion, and the Court found that he was to blame. 

On this finding by the Commissioner, Mr. Gough 
applied that Mr. Birtwistle and Mr. Marshall should 
be directed to pay the whole or a portion of the costs of 
that inquiry. : , Dae 

Mr. Howard Smith, addressing Mr. Marshall, said it 
was a reckless thing for him to buy a boiler and work it 
without having any examination made. _ : 

Mr. Marshall replied that he had no idea that it had 
been in another place 14 years before being fixed at the 
Scar Top Mill. With regard to his paying costs, he had 
unfortunately had to pay heavily dy. He was only 
a beginner in business, and he had quite intended before 
loag to have the boiler examined. 








Mr. Howard Smith said that the Court would relieve 
Mr. Birtwistle of pecuniary liability, although the ex- 
ogee was in some measure contributed to indirectly by 

is negligence. He was not the user at the time of the 
explosion, and though he deserved some censure the 
Court would not him to pay costs. Mr. Marshall 
was the user of the boiler at the time of the explosion, 
which, as already stated, was due to his — and 
therefore he must pay some of the expenses. Th urt 
had seen that the damage done was very considerable, 
and Mr. Marshall had lost seriously by the explosion. 
They had also regard to the fact that he was only 
him credit that 
e really did intend to have the boiler examined ¥ a 
competent person. He had given his evidence in such a 
fair way, and so truthfully, that the Court felt that they 
ought to attach credence to his statements. It was cer- 
tainly unfortunate that he did not get the boiler 
examined, and though his neglect was not wilful, he was 
decidedly to blame; and the judgment of the Court 
therefore was that he pay to the Board of Trade the sum 
of 107. towards the costs and expenses of that investi- 
gation. 


ust commencing business, and they gave 





PRESSURE DUE TO FLOW-ROUND 
SUBMERGED SURFACES. 


The Distribution of Pressure due to Flow round Sub- 
merged Surfaces, with Special Reference to Balanced 
Rudders. 


By Professor H. S. Hetz-Suaw, LL.D., F.R.S. 


THE paper read before this Institution by the author at 
the spring meeting of 1898, in which he brought forward 
a method of obtaining stream-line motion by the use of 
thin films, was already too lengthy to attempt to 
to the application of the method for the working out of 
any of the practical problems which the accurate know- 
ledge of such stream lines enables to be solved. One of 
the most important of these is the determination of the 
distribution of pressure on the surface of an obstacle 
round which water is moving. In response to the invita- 
tion of the Council to contribute some further results of 
experiments on stream-line flow, it seemed that what had 
been done in following up the problem by the above 
method, particularly in its application to flat or nearly 
flat Fg might possibly be brought forward at this time, 
on the understanding, which the council was good one 
to accord, that, as the subject opens out such a wide field 
of research, the work should be regarded as incomplete, 
and only of a preliminary nature, in view of further pos- 
sible contributions. 

Amongst the practical though difficult questions arising 
out of the problem of a fiat plate, is the distcibution of 
pressure in varions angles over the surface of a balanced 
rudder, the use of which is being so largely adopted in 
connection with fast cruisers and torpedo-boats, also of the 
steering of torpedoes themselves. Another interesting 
thing is the remarkable change of form which has taken 
place in recent years in the design of large yachts, notably 
the Shamrock and Columbia, in which the length has 
been much reduced below the water-line with such satis- 
factory results, as this really involves the question of dis- 
tribution of pressure on a plane surface, ie eg 
though at a small angle, through the water. fact, it 
may reasonably be asserted that there is no problem of 
greater interest to the naval architect than pressure 
on a plane surface at various angles, and it has been a 
subject of the most elaborate investigation experimentally 
by Beaufoy, Joessel, Froude, and others. Moreover, 
various experimental means of examining the distribution 
at various points have been suggested in cy before 
this Institution at various times, such as by Seccombe, 
in 1867 (vol. viii., page 113); Lutschaunig, in 1873 
(vol. xiv., page 125); and more recently the elaborate 
oe suggested by Schieldrop, in 1898 (vol. xl, 


e 86). 
Pett must at once be said that the absolute pressure on 
the whole plate or rudder is not so much the subject of 
inquiry in the present paper as the manner of investi- 
gating the relative distribution of the ure, since, 
when this latter is known, the naval architect can apply 
the results at various speeds as required, and obtain the 
numerical solution for any given conditions so as to find 
the centre of pressure, turning moment of the rudder, 
less than to consider the effect of any new departure 
in design. 

Now it will be natural, from the poiat of simplicity, to 
consider first the problem in two dimensions only, that is, 
to take the water as flowing in planes parallel to the 
surface. This, of course, only aj imates to the 
correct results ; but the method of thin films has not at 
present been capable of adaptation to three dimensional 
problems. This subject will be alluded to at the end of 
the paper, together with a new method of attacking the 
problem experimentally. 

The next question treated is the influence of increasing 
velocities, which in practice gradually destroy the stream- 
line motion, and uce unsteady motion in the neigh- 
bourhood of an obstacle. Lastly, the possibility is con- 
sidered of dealing with the problem as it actually exists 
as me of — or pm rape for on experi- 
mental method of approaching the subj paper 
is thus divided into three sections e. 

1. The distribution of pressure with stream-line flow 
upon a plane, and specially upon a rudder. 

2. The effect of increased velocities in producing dis- 
continuous motion, and the pressures under such condi- 
tion. 

3. The theoretical and experimental investigation of 
the problem in three dimensions. 


* Paper read before the Institution of Naval Architects, 
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I.—DisTRIBUTION OF PRESSURE WITH STREAM-LINE 
Frew uron A PLANE AND UPON A RUDDER. 

Although Rankine, Taylor, and others have brought 
before this Institution the application of stream lines in 
connection with the determination of pressure at various 
points, it may not be superfluous at the outset to remark 
that the reason why the determination of stream lines 
forms so important a subject in ascertaining the distribu- 
tion of pressure round any surface arises from the well- 
known relation between pressure and velocity known as 
Bernoulli’s theorem 

(2 + ™ = constant } 
w 29 

Hence, if we know the stream lines round a plate or 
rudder, we have, so tospeak, a number of separate streams 
which we — imagine isolated from each other by the 
stream lines, the velocity of which varies at various points, 
becoming greater or less exactly in the proportion as the 
width becomes respectively less or greater at different 
portions of the stream. @ velocity being known, the 
pressure at any point can be determined, since all that is 
required to be done is to find the velocity of the stream 
lines at this — by comparing the width of the stream 
lines with that of the omginal velocity, and then the 


necessary calculation can be made by the aid of the above 
theorem to find at once the required pressure. 








SFTDEEP 
4.4 KNOT 

8.10 KNOTS 
€.20 KNOTS 
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Fic. 10. Water Line (2). 





Fic. 11. Water Line (3). Sur I. Fie. 12. Water Line (4). 


There are two obvious: ways of finding stream lines: | anon. viscous—liquid, and, of course, no such liquid exists.* 
(1), mathematically ; (2) by means of experiment. But 








until recently it was the generally accepted view that *Sir G. G. Stokes, Bart, F.R.S., in a joint pa 
stream lines could only be obtained with a perfect—that is with the author (British Asscciation Report, 1898), bas 
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Fic. 15. Water Line (3). Sure II. Fic. 16. Water Line (4). 








Fic. 17. Water Line (1). 


Surp III. * Fie. 18, Water Line (2). 





One of the greatest achievements of mathematics, how- 
ever, has consisted in devising means for arriving mathe- 
matically at the stream lines for a perfect liquid for a 
certain limited number of cases. 

It was more than a hundred years ago that Lagrange 
introduced the function known as the stream function, 
which plays so important a in the solution of the 
two dimensional problems in liquid flow. Thus, knowing 
the particular form of the function in any given case, the 
stream lines of flow can be found for a corresponding 
obstacle. - Clark Maxwell and Rankine did much to 
develop the method of stream lines, and to-day we know 
the solutions for a number of cases, one being that of the 
flat plate, which is the one with which this paper is 
specially concerned, the solution of which is obtained by 
treating it as a limiting case of an elliptical cylinder. 

The stream function in this case is 


y= {e sinh é - (S25 )te* } usin» - {¢ cosh t- 
(22 Vhefa voce 

Where a and 0 are the semi-axes of the ellipse 

ce = v/a? — b? = focal distance ; 

wand v are components of velocity along the axes of x 

and y respectively. 


Tf we make b = 0, so that the length of the plate be- 
comes equal to a, then 

y= uw csinh & sin n —(c cosh fag? a)v cos 2. 
Now in this case c = a, 

Further expanding e € gives finally 
y = a sinh £ (w sin 7 — v cos 9). 
If wu = v, we have the case for the plate at an angle 
of 45 deg. : 
wv = asinh ¢ wu (sin 7—cos 7). 

Professor Lamb, in his work on “ crag ogee 
has plotted out this particular case, and it will be re- 
mem that, after the author had proved his method 
of thin films to be correct experimentally by calculating 
the case of flow round a solid cylinder, he gave a compari- 
son of Professor Lamb’s figure with photographs of his 
own experiments, to show the remarkable corroboration 
of this case, and particularly in the form and position of 
the central stream line. : 

Any case of a plate or rudder for which stream lines 
are obtained experimentally might be used to calculate 
the distribution of pressure; but this particular case, 
being of a general character, seems the most suitable for 
which to perform this operation in the present paper, 
and as an illustration of the method. In order to & this 
a lantern was used to project the image of a pho ph 
upon a large sheet of paper, and the central lines of each 
— en lines — then eens upon ay illumi- 
nai gure on a greatly magni e, the present 
wall diagram (Fig. 1, page 6), now shown actually 
forming the screen which was A 
Now, as a matter of fact, the plate must really have 
some thickness (as seen in the diagram, Fig. 1); that is, 
the minor axis of the ellipse cannot vanish in making an 
experiment. Nevertheless, if the plate is nearly flat, the 
general character of the stream lines agrees very well with 
those for a flat plate. When the flow on the actual sur- 
face is considered with a view to finding the a, the 
assumption of a sharp makes little difference until 
the edge itself is reached, when the difference between 
por omservee using a viscous liquid and considering 
mathematically a perfect liquid becomes important. 
But in a typical case like this one, of a plate at 45 deg., 
in which we can find the velocity over the surface 
calculation, it is worth while to obtain also the results by 
this means. From the general value of the stream func- 
tion for an elliptical cylinder which has been previously 
given, we can find the valué of wu, the velocity compo- 
nent along the flat plate, z.e., parallel to the major axis of 
the ellipse, in which case, of course, the perpendicular 
component velocity v vanishes. 
The expression for 

w ar ae eee - 1). 

V2\ Ve — 22 

where V = the velocity of the undisturbed stream. 
This expression, although easy to use, gives, when 
worked out, an infinite velocity involving an infinite 
negative pressure at the edge itself, which makes it an 
impossible case for any practical purposes. The calcula- 
tion was therefore made of the case of an actual elli 
with a ratio of the major to the minor axis of 100 to 1; 
pon ones .with this case, the velocity at the extreme edge, 


mes 
vy=—714V, 


from which it would appear, if the stream-line motion is 
to remain possible for an elliptical plate without giving 
a negative value, that is involving turbulent motion, for 
this ratio of the axes, the pressure and velocity of the un- 
disturbed stream would practically be outside any ordi- 
nary working conditions. Fora ratio of 20 to1, however, 
v at the extreme edge of the plate becomes 

v = — 14.8 V (equation 5 in footnote). 
This ratio is morein accordance with the probable dimen- 
sions of an actual rudder, since with a breadth of 5 ft. it 
would give a thickness of 3 in., and this has, therefore, 
been oe to determine the velocities of flow at various 
poin 





proved mathematically how it is that a viscous liquid, 
when flowing in a thin film, obeys the laws of stream-line 
motion of a perfect inviecid fluid. 

* The velocities may be found by calculation, as fol- 
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Fic. 19. Water Line (3). 





Fic. 22. Water Line (1). 


These velocities relatively to that of the undisturbed 
stream have be found for nine points across the surface of 
the ellipse, and the results obtained by graphical means 
from the stream-line diagram gree well with them for all 
practical purposes. 








Fic. 20. Water Line (4). 
Sure IIT. 








Fic. 23. Water Line (2). 
Sure IV. 


Having then the relative velocities at various points, 
the next step is to decide upon certain practical values in 
order to find the distribution of pressure, and three actual 
velocities of the vessel itself relatively to the undisturbed 
water have been chosen, viz., 1 knot, 10 knots, and 30 





lows: Taking the expression for the stream function for 
an elliptic cylinder in the form 


y= -(: +e V (b sin 7 -a cos 7) + ¥,(y- 2). 
Vv 


a-b/ /2 
Then 
OV ae VY Sfett\h ' dn_ 
v= a5 a ($25) [ cos + meet 1 
ba a dt] _,) 
(6 sin 7 a coe n) ¢* | 1}, 
where 
dy. ____vinh Econy __ 
dy c (cosh® € sin* y + sinh? ¢ cosh” 7) 





J Renee coshfsin”y 
dy  ¢ (cosh? é sin? » + sinh? ¢ cos® ») 
Also similar expressions can be found for v, taking 


v= d v, 
dz 
Now for a given ellipse & : 
sinh § =— = — 4 
¢ J@-2 
cosh to = eS, aie 
ce la? — 2B 


Therefore, taking a = 20, b = 1, we get at the surfacs of 
the ellipse 








ROUND SUBMERGED SURFACES. 





Fic. 21. Water Line (5), 


Fic. 24. Water Line (3). 


knots. It is also necessary to fix upon the depths of sections 
of the plate for which calculations are to be made. The 
depths chosen are 0 ft. (i.e, the surface), 5 ft. deep, and 
20 ft. deep. Taking the barometric pressure at 14.7 lb. 
per square inch, these depths are equivalent to heads of 








oe ee a 
sinhé = 19.975 > 0.5 (very nearly ) ; 
cosh ¢ = a | (very nearly). 

19,975 
Hence 
u= Y 11.05 x .95[ (cos. 7 + 20 sin ») 27 — 
Vv 2 ( dy 


(sin 9-20 c08.n) 4 © |—1 } Se ally 


v= {0s x .95| (008 9 + 20 sin no? - 
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Fic. 25. Water Line (4), 


Fic. 26. Water Line (5). 
Suir 1V. 


TABLE OF ABSOLUTE PRESSURES IN PouNDS PER SQUARE Foot UPON AN ELLIPTICAL CYLINDER, RATIOS OF 
Axrs, 20: 1. 
(Plotted in Figs. 2, 3, and 4, page 66.) 





| 
| 


pP=max. 14.1, 15. | 17.5 











a | +20, -17.5 ~15. —10. —5. 0. 5. | 10. 
H i- 
Pressures at Surface. 
lknot .., 1481.7 | 2107.5 2112.7 2115.7 2117.2 | 2118.1 2118.8 2119.4 | 2119.7 2119.64 2115.2 
: | z 1182 1707 2010 =| 2155 | 2248 2319 | 2379 «| «2407 2401° 2167 
6 ss ee ee | 116.4 2459 | 8301 | 8935 4476 4727 4672 777 
Pressures at 5 Ft. Deep. 
Lknot ..| 1801.7 | 2427.5 | 24827 | 2485.7 | 2437.2 | 24821 | 24388 | 2459.4 2439.7 2439.6 | 2435.2 
Win | os 1502 | 2097 2330 2475 2568 2639 «=| «2699 2727 272t | 2247 
20 rvs Ronis /- es 1474 2779 =| :=«:3621 4255 | 4796 5047 4992 | 1097 
Pressures at 20 Ft. Decp. : 
lknot ..; 2761.7 2387.5 3392.7 3395.7 | 8397.2 3398.1 3398.9 3399.4 3399.7 3399.6 3395.2 
i os | 2462 3987 3290 | 8485 3528 3F99 3659 3687 | 8681 3237 
0» . . | we | 2484 | 8789 4581 | 5215 5756 6007 = | 6952 2057 





— ft., 38.075 ft., and 53.075 of head (salt water) respec- 

ively. 

a these data the Table annexed has been calcu- 
ed, 


The pressure at each of these three depths, and for each 
velocity of ship, can be conveniently plotted in a series of 
curves, the ordinates of the curves being for convenience 
taken perpendicular to the major axis of the ellipse. The 
three series of curves are taken at the three depths, and 
are shown in Figs, 2, 3, and 4, page 66. On wath of these 
figures respectively the three curves corresponding to the 
different velocities are superposed, and it will at once 
seen how little variation of pressure over the surface 
there is at the lower velocities, while at the higher velo- 
cities the variations are remarkable, and are not less 
striking than the forms of the curves themselves. 

One remarkable feature of these curves is the fact 
that they all intersect at two points on each side of the 
plate, corresponding to a point where the velocity is 
equal to that of the undisturbed stream. At this point 
the pressures are equal at all velocities for any given 
depth, and correspond to the absolute pressure of the 
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Now 
dyn _dé_ .05 cos 7 a. Oe = +1(3) 
dy dx 20(sin? y+ .0025cos?7) 20 x .0025 
49548. sin 7 =0. (4) 
da dy 20 sin? 7 + .0025 cos? 7) : 

Since at the edges of the elliptic plate 7 = 0, 

sin 7 = 0 

cos 7 =+ 1, 


therefore, 


om. ce (20+ 1)= = — 14.8 V. 
V/2 


i (5) 
V2 


At these points, since the velocity normal to major axis, 
unless discontinuity occurs 


u=0, 








undisturbed stream. This, of course, means that at the 
surface the height of the wave would be at the water-line 
at this point. 

We can now use these curves to find the centre of 
fluid pressure, which can be done in a practical manner 
by cutting out the curve in cardboard or thin sheet metal, 
and finding by trial the point in the base which, when 
used as the point of suspension, causes the base line to 
lie horizontally. The area of the curve which can be 
practically obtained by weighing the cardboard or thin 
plate enables the total pressure to be found. Multiplying 
the total pressures by the distance of the centre of pres- 
sure from the rudder post, gives the turning moment on 
either side, and as these on the two sides are opposite in 
effect, as long as stream-line motion exists, the difference 
of these indicates the total turning moment on the 
rudder. Many interesting features of the variation of 
turning moment due to variation of velocity will be evi- 
dent upon inspection. 

The flat plate in an infinite fluid can be dealt with 
mathematically, but directly the actual problem of the 
rudder attached to a ship is approached, mathematical 
methods, =| to the influence of the hull of the ship, 
entirely fail. It is, however, only necessary to procure 
a section on various water-lines of ships, and to obtain 
stream lines by the experimental method, when the 
work of finding the distribution of pressure would be 
only a repetition of the hypothetical case of the flattened 
elliptic cylinder at 45 deg. The author is indebted to his 
friend, Dr. Francis Elgar, F.R.S., for kindly furnishing 
some extremely interesting cases of ships, for which he 


has obtained the stream lines experimentally, and they 
are as follow : 
Speed. 
knots 
Case I. .. Balanced rudder 20 
ee 3 2 jae os 21 
eae: i: oa 30 
ge i 3 Ordinary rudder 22 


Sketch views of these four rudders are given in Figs. 5 to8, 
age 66, and the water-lines for which stream lines have 
m found are marked in order of depth from the sur- 
face. The naval architect will best be able by an ex- 





Fic. 27. Water Line (6), 


amination of these figures given in Figs. 9 to 27, which 
are in all cases taken for the maximum inclination of the 
rudder, viz. 35 deg., to form his own conclusions as to 
the conditions of flow in the various cases given ; but it 
may be incidentally pointed out that these figures not 
only enable the distribution of pressure to be calculated, 
but also the surface velocity of the skin of the ship with 
a view of the resistance of friction at various points to be 
examined, as long as the stream-line motion maintains. 
All cases given are those of twin screws; but in only 
one case, which is that of a celebrated pair of sister-ships, 
is the effect of the stern tube indicated, and that is the 
case in which an aperture for clearance of the propeller 
blades is shown forward of the rudder. This case, from 
the extreme character of the lines, will probably excite 
the most interest, and, while it presents features which 
would absolutely defy all attempts at calculation, is just 
as easy to arrive at as the stream lines in the cases pre- 
viously given. The water-line (3), in this case through 
centre of propeller shaft, is probably nearly correct, 
whereas water-line 2 is given rather as showing that, 
with surfaces inclined to the vertical, the assumption of 
flow parallel to the surface cannot give correct results, 


(To be continued. ) 





IRON AND STEEL RAILS IN: AMERICA.* 
By Rosert W. Hunt, M. Am. Soc. C.E. 
(Concluded from page 34.) 

GEOGRAPHICAL and commercial conditions must govern. 
When the Bessemer process was first introduced in 
America imported English pig irons were used in making 
the steel. American irons were experimented with, and 
gradually displaced foreign irons. This practice first 
prevailed in the works located west of the. Allegheny 
Mountains. They soon relied entirely upon charcoal 
pig, made from Lake Superior and Missouri ores. ‘This 
was much higher in phosphorus than the English irons, 
but the results obtained from it were so snidaaiany that 
the investigation continued and extended to the use of 
American mineral fuel irons, both anthracite and coke. 
After a time these completely displaced both foreign coke 
and American charcoal brands, in both western and 
eastern works. 

It happened that, while the most available western ores 
contained es of phosphorus fully up to the 
limit possible for Bessemer uses, the cheapest eastern 
ores were quite low in that obnoxious element. Hence, 
it has been and is a fact, that some of the rail makers 
located east of the Alleghenies can produce rails low in 
phosphorus contents, while using the lowest priced pig 
metal. The opposite is true of the western mills. These 
geographical and commercial conditions have led to the 
use of — distinct chemical ey Se ea 4 in the two 
districts—at least by some of the leading makers in those 
athe he and high 

© heavier equipments igher ds required 
more rigid road beds, which could daly bo sbisined b 
heavier sectioned rails. These were gradually adopted. 
It was naturally expected that as the sections were in- 
creased so would the resulting amount of service yielded 


* Read before the American Society of Civil Engineers 
London Meeting. : — 
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by the rails. From the very first, the results obtained 
were disappointing, and the writer doubts whether we 
will ever succeed in getting results as satisfactory as those 
yielded by the lighter sections. As the area of the 
section is inc , 80, Of necessity, will the work upon 
the steel in forming it be decreased ; and as the resulting 
mass is enlarged, so will the amount of heat retained in 
it at the time of the final reduction through the rolls be 
increased. In the writer’s judgment it will be found 
that the most satisfactory results will be obtained by £0 
modifying the rolling system that the final pass (or better, 
) shall be given after the temperature of the 
partially formed rail has been lowered. This is not by 
any means a new idea, but as yet it has not been carried 
out in a manner calculated to obtain the best results, 
Some years ago, Mr. F. A. Delano, now Superintendent 
of Motive Power of the Chicago, Burlington, and Quincy 
Railroad, in the interest of that company, had some rails 
rolled at the South Works of the present Illinois Steel 
Company, then owned by the North Chicago ne 


Mill ie mgs on such lines and under his perso 
supervision. Unfortunately, these rails were of a peculiar 
section, which was not continued, but the writer believes 


that the wear of the metal itself was encouraging. 

The satisfactory wear being given by rails renewed by 
the ‘‘McKenna Process” at the Joliet and Kansas City 
Mills of the McKenna Steel Working Company, bears 
very strongly on this point. Mr. McKenna takes rails 
which have become unfit for further service in main line 
tracks, from having become rough in surface, through 
flow of metal, or other causes; or which have become 
curve-worn on the side of the head ; and, after carefully 
removing any fins which have been formed on the upper 
edges of the heads by metal flow, charges them intoa long 
furnace, and, when heated to not more than 1500 deg. 
Fahr., they are drawn from the furnace by a mechanical 
contrivance which at the same time removes any scale 
which may have formed on their surface, and slightly 
upsets or flattens the section. The rail is then passed 
through a set of forming rolls, from which it is carried 
forward to another set, in which it is given a finishin 
pass. The rail is then sawed hot, and cold-straighten 
and drilled in the usual manner. And while the section 
haz been somewhat reduced, the original fishing sections 
and heights have been maintained. 

Now, the steel has been given finishing work at low 
temperature, and examination has proven that the grain 
of the metal in the head of the rails has been ‘‘ fined.” 
But, more important than all, the wear of the renewed 
rails is promising to be much more satisfactory than that 
chisioel: from new rails of heavier sections. This treat- 
ment-of rails is no longer in an experimental state, as it 
is over five years old, and there are nearly 100,000 tons of 
renewed rails in service on the Chicago, Milwaukee, and 
St. Paul; Atchison, Topeka, and Santa Fé; Wabash and 
other Jarge systems. One chief engineer, on whose road 
there are many of these rails, says: ‘‘ No rail ought to be 
used at all until after it has been renewed.” 

The writer has already stated that, owing to geo- 
graphical, and hence commercial, conditions the chemical 
specifications under which rails are made differ east and 
west of the Allegheny Mountains. In the Scranton and 
Bethlehem District what are known as the New York 
Central and Hudson River Railroad specifications, which 
were originally formulated for that road by Mr. P. H. 
Dudley, are regarded as the standard; while for the 
mills west of the Alleghenies, a different formula is fol- 
lowed. Some of the main railway systems insist on 
buying under their own chemical specifications, no matter 
where made. 

The writer has gone on record so often, as believing 
that in the absence of work at low heats, incident to the 
present method of making heavy-sectioned rails, it is im- 
portant to increase the carbon with the section to as 
great an extent as the phosphorus present will permit, 
without incurring risk from breakage, that it seems un- 
necessary to repeat the arguments. 

At the Atalanta ——- of the American Institute of 
Mining Engineers, in October, 1895, the writer presanted 
a set of specifications for ‘‘ Steel Rails of Heavy Sections 
Manufactured Westof the Alleghenies.” In accordance 
with these specifications thousands of tons have been 
made and used with satisfactory results. During the last 
two years the western makers have declined to limit the 
phosphorous to less than 0.10 per cent., but, in fact, 
fave been making stee! with a fraction less than that 
amount, say, 0.09 to 0.096 per cent. And he regrets to 
say that in many cases they insist that the amount of 
carbon shall be less than that which he has advocated. 
He believes, however, that gradually, higher carbon will 

vail; and, certainly, has not had any cause to change 
Cie mind en the subject. His experience as a steel-rail 
maker, and as an observer of the wear of steel rails of 
many sections and diverse chemical composition, leads 
him to advocate: 1. Work, after careful heating of the 
steel, and continued until its temperature has been much 
reduced. 2. That the carbun percentages shall be in- 
creased in proportion to the inorease of rail section, the 
ultimate amount being, of necessity, limited by the con- 
tained percentage of phosphorus. In all cases he advo- 
preecs the use of drop tests, on samples from each heat of 
steel. 

At present many of the American railway engi- 
neers use the drop test, but none of them demands 
the static or tensile tests insisted upon by so man 
engineers of other countries; nor does the writer thi 
there is any necessity for these latter. The chemical 
analyses and drop tests are all-sufficient. 

As a matter of record, the writer gives the chemical for- 
mulas contained in his specifications of 1895, in accord- 
ance with which, as stated, thousands of tons of rails have 
been made and have given good results. And while at 
present the western makers decline to limit their steel to 





0.085 per cent. phosphorus, the writer certainly sees no 
reason to decrease the carbon. In other words, so many 
rails have been made and proven safe with quite as much 
carbon as given in these specifications, and with 0.10 per 
cent. phosphorus, that the writer does not think the 
former element should be made less, certainly not until 
the details of manufacture have been changed. 

The standard specifications of the Louisville and Nash- 
ville Railroad Company are also given, as they cover both 
Bessemer and basic open-hearth steel rails. Y 

The so-called New York Central and Hudson River 
Railroad Company’s specifications are also appended ; 
and the present standard specifications of the western 
rail mills. 

Rorert W. Hunt's SPECIFICATIONS. 


Section 8.—The carbon in the 70-lb. section shall not be 
below 0.43 per cent nor over 0.51 per cent. In the 75-lb. 
section not lens than 0.45 per cent. nor over 0.53 per cent. 
In the 80-Ib. section, not less than 0.48 per cent., nor 
over 0.56 per cent. In the 90-lb. section, not less than 
0.55 per cent., nor over 0.63 per cent. In the 100-lb. 
section, not less than 0.62 per cent., nor over 0.70 per 
cent. 

The phosphorus shall not exceed 0.085 per cent. 

The silicon shall not be below 0.10 per cent. 

The remainder of the chemical composition of the steel 
to be left to the maker’s judgment. 


LOUISVILLE AND NASHVILLE RAILROAD SPECIFICATIONS. 

The steel used for rails shall contain carbon as follows: 
For 58}-Ib. steel rail from 0.42 to 0.52 of 1 per cent. ; for 
70-Ib. steel rail 0.47 to 0.57 of 1 per cent. ; and for 80-lb. 
steel rail 0.55 to 0.65 of 1 per cent. ; and not more than 
0.085 of 1 per cent. of phosphorus ; or 0.07 of 1 per cent. 
of sulphur. Silicon, 0.15 to 0.20 of 1 per cent. 

When the steel used for the rails has been made by the 
basic open-hearth process, it should be of the following 
chemical composition: For 58}-lb. steel rail, from 0.45 to 
to 0.52 per cent. of carbon ; for 70-lb. rail, 0.50 to 0.57 per 
cent. : for 75-lb. rail, 0.55 to 0.60 per cent. ; for 80-lb. rail, 
0.62 to 0.67 per cent. The steel used for all rails shall 
contain silicon from 0.10 to 0.20 per cent., 0.15 per cent. 
being preferred ; manganese, 0.90 to 1 per cent. ; phos- 
phorus, not to exceed 0.05 per cent. ; sulphur, not to ex- 
ceed 0.5 per cent. 


New York Central and Hudson River Railroad 
































Specifications. 
| | 
aa | 65 Lb. _ 70 Lb. | 75 Lb. | 80 Lb. | 100 Lb. 
Carbon... 0.45 to 0.47 to | 0.50 to 0.55 to| 0.65 to 
0.55 0.57 0.60 | 0.60 | 0.70 
Silicon .. ..| 0.15 to | 0.15 to | 0.15 to | 0.15 to | 0.15 to 
0.20 0.20 | 0.20 | 0.20 | 0.20 
Manganese .| 1.05 to. 1.05 to} 1.10 to | 1.10 to| 1.20 to 
1,25 1.25 1.30 | 1.3) | 1.40 
Sulphur 0.069 0.069 0.069 0.069 | 0.069 
Phosphorus .. _..| 0.06 | 0.08 | 0.06 | 0.06 | 0.¢6 
Rails having carbon | | | 
below will be re- | 
jected mai --| 0.43 0.45 0.48 0.53 0.60 
Rails having carbon) 
above will be re | 
jected | 0.57 0.59 0.62 | 0.65 070 
Specifications of the Western Rail Miils. 
oe 50 Lb. | 60 Lb. | 70 Lb. | 8&0 Lb. | 90 Lb. 
Section 1. up to | upto | upto | upto | up to 
60 Lb. | 70 Lb. | 80 Lb. | 90 Lb. | 100 Lb. 
Carbon.. .. - ..| 0.85 to| 0.38 to | 0.40 to | 0.43 to | 0.45 to 
0.45 0.48 | 0.50 0.53 0.55 
Phosphorus .. ..|a0t Over |aot over not over|not over|not over 
| 0.10 | 0.10 | | 0.10 | 0.10 
Silicon .. oe -.|not over|aot over not over/not over|not over 
| 0.20 0.20 0.20 | 0.20 0.20 
Manganese -.| 0.70 to | 0.70 to | 0.75 to | 0.80 to | 0.80 to 
| 1.00 1.00 1.05 | 1.10 1.10 








LAUNCHES AND TRIAL TPIPS. 

Tue official trial has taken place of the first-class tor- 
eg Scylla, built for the Dutch Government by 

essrs. Yarrow and Co., Limited. This torpedo-boat, 
together with the Hydra, constructed by the same 
firm, will shortly leave for the Dutch East Indies in order 
to strengthen the Dutch naval force there. The ma- 
chinery in these torpedc-boats in somewhat special, the 
engines being completely enclosed and supplied with 
forced lubrication in connection with various working 
parts, thereby considerably reducing the attention re- 
quired on the part of the engine-room staff. 


The torpedo-boat destroyers Shark and Ferret have had 
their full-speed trials off Plymouth. The Shark averaged 
28.5 knots and the Ferret 24 knots. 


The s,s. Bore II., built to the order of the Steam 
Navigation Company, Bore, of Abo, was launched on 
the 30th ult. at the yard of the Elsinore Iron Shipbuild- 
ing and Engineering Company, Elsinore, Denmark. 
This steamer is built of steel to the highest class at 
British Lloyd’s, and her dimensions are: 180 ft. by 
28 ft. 10 in. by 13 ft. 9 in. depth of hold. The engines 
are of the ‘sleloamnainn type, with surface condenser 
indicating 900 horse-power. In the vacant berth the keel 
of a cargo steamer for 1{amburg was laid down. 





Messrs. Scott and Co. engineers and shipbuilders, 
Greenock, launched on the 28th ult. the screw steamer 
Achilles, of 6800 tons gross. Her dimensions are: Length, 
440 ft.; breadth, 52ft. 6in. ; depth moulded, 35 ft.; gross 





displacement, 13,410 tons ; deadweight, 8775 gross tons. 
The builders will fit her with triple-expansion engines of 
4500 horse-power, with cylinders 29 in.; 50 in., and 82 in. 
in diameter by 5 ft. stroke. The Achilles was built to 
the order of the Ocean Steamship Company, Liverpool. 


Messrs. John Fullerton and Co., Paisley, launched on 
the 28th ult. a steel screw steamer named Dora, of about 
300. tons built for the Aberdovey and Barmouth 
Steam Shipping Company, Limited. Compound engines 
of 300 horse-power will be supplied by Messrs. Ross and 
Duncan, Whitefield Works, Govan. 

E=—_ . 

The Caledon Shipbuilding and Engineering Company, 
Limited, Dundee, severe. on the 28th ult., a screw 
steamer named Strathcona, built to the order of the 
Hamilton and Fort William Navigation Company, 
Hamilton, Ontario. The vessel has been specially de- 
signed for the Canadian grain trade, and is of the follow- 
ing dimensions: Length, 255 ft.; breadth, 42 ft. 6 in. ; 
depth, 23 ft. 8 in.; gross tonnage, 2000; and carrying 
capacity about 3000 tons. 








The large steel screw steamer Kenley, built by Messrs. 
William Gray and Co., Limited, for Messrs. Houlder, 
Middleton, and Co., London, had her trial trip in Hartle- 
pans Bay on the 5th inst. The vessel es Lloyd’s 

ighest class, and her principal dimensions are: Length 
over all, 352 ft. ; breadth, 49 ft. 6 in. ; depth, 28 ft. 3 in. 
The engines are of the triple-expansion type, from the 
Central Marine Engine Works of the builders, and have 
cylinders 254 in., 404 in., and 67 in. in diameter, with a 
piston stroke of 45 in. There are two large steel 
boilers, ye prey be a pressure of 160 lb. per square inch. 
A speed of 114 knots was averaged. 


The s.s. Montreal, which has been built to the order of 
Messrs. Elder, Dempster, and Co., Liverpool, by C. 8. 
Swan and Hunter, Limited, Wallsend, was taken out to 
sea on her trial trip on the 4th inst. The Montreal is a 
twin-screw four masted cattle and cargo steamer designed 
for the owners’ Atlantic service, and is of the following 
leading dimensions: Length over all, 483 ft.; beam ex- 
treme, 56 ft.; and depth moulded to shelter deck, 
42 ft. 9in. She will carry a deadweight cargo of 10,600 
tons, and a measurement cargo of 18,000 tons, and is 
— to steam 12 knots in ordinary work at sea. In 
order to insure a good immersion of the propellers two 
deep tanks have been fitted, giving the vessel a total 
water ballast na weg: A of 3230 tons. The machinery has 
been constructed by the Wallsend Slipway and Engineer- 
ing Company, Limited, and consists of two sets of triple- 
expansion engines, each having cylinders 22 in., 37 in., 
and 61 in. in diameter with a stroke of 48 in., steam being 
supplied by four single-ended boilers 15 ft. in diameter 
by 11 ft. 9 in. long, working at a pressure of 180 lb. per 
square inch. On the trial a mean speed of 12? knots was 
obtained on the measured mile, after which the Montreal 
proceeded on her first voyage to Montreal. 





The German battleship Wittelsbach, hitherto known as 
**C,” which was launched at Wilhelmshaven on July 3, 
is the first of a new type of battleship. She is to be fol- 
lowed by four others of the same type, which are being 
built respectively at Dantzig, by Schichau; at the Ger- 
mania yards, Kiel; atthe Vulcan yards, Stettin; and at 
the Imperial Government yards, Wilhelmshaven, where 
the Wittelsbach was built. The Wittelsbach has 800 
tons greater displacement, and her engines have 2000 
horse-power more than the ships of the Kaiser type, some 
of which are still building. There is also a considerable 
difference in her armour and armament. Her length is 
418 3.5 ft., beam 68 3.5 ft., draught 19 ft., and displacement 
11,800 tons. She has had 5480 tons of steel worked into 
her. Her armour deck is from 1.6 in, to3 in. thick. Her en- 
gines develop 15,000 horse-power, giving her a speed of 
19 knots, which: is 1 knot more than the Kaiser class, 
She can carry 1000 tons of coal if necessary, 650 tons being 
her normal load. Her armament will consist of four 
9.6-in., eighteen 6-in., twelve 3.52-in., twelve 1.48-in., and 
eight machine guns. The four 9.6-in. guns will be placed 
in two turrets, with a 10-in. protection, the guns in the 
fore turret being nearly 30 ft. above the water, and those aft 
214 ft. She will carry six to o tubes, one forward and 
four broadside submerged, and one aft above water. Her 
complement will be 65 officers and 650 men. Her cost is 
1,118,000/., of which 832,500/. is for the ship, and 35,500/. 
for the torpedo armament. She will be complete with 
all herarmament by April 1, 1902. 








Osrruary.—Mr. George Workman Dickson, M.I.C.E., 
Colonial Civil Engineer of British Guiana, died of cere- 
bral hemorrhage, at sea, on board the Orinoco, on June 
10, and was buried at sea. He had lately been acting as 
arbitrator in connection with certain engineering under- 
takings in the colony, and it is supposed that the anxie- 
ties of his position undermined his health. Mr. Dickson 
was the son of Mr. oo Dickson, late R.N., and after- 
wards in command of the Royal Irish Constabulary in 
County Carlow. He uated B.A. and Licentiate of 
Civil Engineering at Trinity College, Dublin, in 1869, 
and was employed as junior engineer on different sewer- 
age, canal, tramway, and water works in Norfolk and 
Suffolk till 1873, when he was appointed engineer for the 
Odessa Water Works. Returning to England, he acted 
as engineer for the Newbury Water Works, and after- 
wards for the Eastern and Midlands Railway, Norfolk. 
In 1879 he was appointed Assistant-Director of Public 
Works in Trinidad, and in 1882 he acted as Director of 
Public Works and General Superintendent of Railways 
in the colony. In 1888 he was an acting member of the 
Legislative Council. He received his appointment as 
Colonial Engineer of British Guiana in 1891, 
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Specification is, in each case, gi 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 


the advertisement of the tance of a complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


14,450. D.M.Smith, Cleland, Lanarkshire. Secur- 
Hay upon Carts. [1 Fig.) July 13, 1899.—In bearings on the 
rear shafts of the cart frame is carried a transverse spindle to which 
is fixed a roller and a ratchet wheel with which engages a pawl 
pivoted on the cart shaft or frame The spindle with its roller is 
turned by means of a handle loosely mounted on the spindle end, 
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and carrying a ratchet pawl that engages the ratchet wheel fixed 
on the spindle. are over the load and under the 
cart, and are bound at their ends to eyes on the roller, the 
arrangement being such that as the roller is turned the rope 
is wound up (and the load drawn firmly down), backward move- 
ment being prevented by the pawl that is provided on the cart 
shaft. (Accepted June 6, 1900.) 


ELECTRICAL APPARATUS, 


5216. A.J. Boult, London. (A. Blondel, Paris, France.) 
Electric Incandescent Lamps. March 19, 1900.—Ac- 
cording to this invention, as an essential constituent part of 
the filament, boron reduced to an impalpable powder is employed, 
preferably the amorphous boron of Moisson, which is aggluti- 
mated by means of a carbonised, boronised, or silicified solid or 
liquid compound, capable of being decomposed by heat then leaving 
asmall residium of carbon, boron, or silicium, as the case may 
be, which cements the boron molecules in such a manner as to 
produce a solid and elastic filament. The production of these 
filaments by means of such mixtures is carried out by first pre- 
paring the mixture, then placing it in a small press provided with 
very fine perforations, the mixture being heated if it is not liquid 
at the ordinary temperature. By spinning this substance under 
a strong pressure, the raw filament is obtained which is cut and 
placed in moulds. They are then placed in closed crucibles con- 
tainiog charcoal dust and subjected to a high temperature in 
furnaces such as are ordinarily employed for carbon filaments. 
As soon as the filaments have been sufficiently heated they are 
‘withdrawn and mounted in the ordinary manner in the lamps or 
filament holders. (Accepted June 6, 1900.) 


10,863. B. Hopkinson, London. Switch for Alter- 
na Electric Currents, [6 Figs.) May 24, 1899.—Ac- 
cording to this invention the interruption of an alternating 
electric current is effected automatically at or about an instant 
at which its value is zero. The switch to attain this effect has 
light moving parts rigidly attached to the armature of an electro- 
magnet made up of soft iron plates arranged at right angles to the 
winding, a catch being employed to retain the circuit normally 
closed. The armature is attached by a flexible wire to a cylin- 
der which slides in a vertical tube, a spring to which the cylinder 
is attached constantly tending to draw it, and the armature 
Away from the magnet. A plunger sliding in the upper part 


Fig! Fig.2. 
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of the before-mentioned tube is connected to the moving part of 
the main switch througha link. On closing the main switch, the 
plunger pushes the cylinder down uatil it gets low enough for 
the catch to engage it. The armature is electrically connected to 
one terminal of the main switch. The winding of the electro- 
magnet is connected at one end to the other terminal of the main 
Switch and at the other end to the body of the electromagnet ; 
the armature, the electromagnet, and the winding thus form a 
shunt to the main switch. On opening the switch either auto- 
matically or by hand, the catch is withdrawn when the main 
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switch is just clear of its contacts. The whole current is then 
traversing the coil of the electromagnet and the armature is held 





down only by magnetic attraction. On the latter falling suffi- 
ciently, the armature is pulled away by the spring and the cir- 
cuit broken. (Accevted June 6, 1900.) 


13,118. A.D. Ellis and W. B. Crichton, Bradfo: 
Yorks. Electrically Driving Blowers. [6 os} 
J une 24, 1899.—To one of the vane shafts of the blower is secured 
a right-hand wormwheel, and to the other vane shaft a left-hand 
wormwheel which said wheels gear respectively with a right and 
left hand threaded worm, fixed on a shaft that is coupled direct 
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to the electric motor armature, so that the worms rotate at the 
same speed as the armature. The specification states that ‘‘ by 
arranging the worms and wheels in the manner described, the 
end pressure on the shaft and armature is considerably equalised,” 
however, to take up any end wear, an adjustable pad at one 


or at both ends of the combined armature and wormshafts is is 


provided. (Accepted June 6, 1900.) 


13,257. M. H. Smith, London. Pasergrowné Con- 
duit for Electric Tramways. [1 Fig.) June 27, 1899.— 
The drawing shows in cross-section a road conduit accord- 
ing to this iuvention. The rails and conductors are arranged as 
described in specification No. 5025, of 1894. The roadway is sup- 





ported by beams and arches, cables for electric lighting and 
electric traction and power being supported by the main beams. 
The central ex conductor is for supplying current for 
working the service truck that runs on rails on the subway floor. 
The main sewer, and water and gas mains, are arranged beneath 
the floor of the subway. (Accepted June 6, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


12,244, F. W. Lanchester, Birmingham. Balanced 
Engine. [5 Figs.] June 12, 1899.—The cylinders are fitted 
with pistons connected to a double-throw crank, and the engine 
is carried by trunnions in journals, one trunnion being formed 
by a hollow extension of the engine frame, and the other by the 
projecting end of the crankshaft ; a flywheel is mounted on this 
shaft just beyond the trunnion bearing. The first-mentioned 
trunnion, formed by a hollow extension of the engine frame, acts 
as a feed pipe for the passage of inflammable gases or vapour to 
the cylinders. The exhaust is allowed to escape direct into the 








atmosphere, and the cylinders are kept cool 
rapidly through the air of radiating rings formed on the engine 
cylinders. The engine body carries an peso | toothed ring 
that gears with a pinion on the crankshaft through a fixed pinion 
carried by the supporting frame. It is stated that the energy of 
each impulse is stored in part in the flywheel revolving in one 
direction, and in part in the motor body going in the other, and 
their respective moments of inertia are so proportioned that the 
angular momentum im to the one in one direction is equal 
to the angular momentum imparted to the other in the opposite 
direction. (Accepted June 6, 1900.) 


HYDRAULIC MACHINERY. 


15,116. R. T. Napier, Glasgow. Water Filter. 
(1 Fig.) July 22, 1899.—-The apparatus is contained in a casin 
formed with inlet and outlet nozzles for pipe connections, an 
provided with a cover. The filtering material is a fabric sup- 
ported by a series of concentric annular shells of perforated or 
permeable metal of conical form. The filtering cloth is turned 
or folded alternately inwards and outwards so as to form a con- 
centric series of alternately reversed conical frustra. The su 
porting permeable conical shells are inserted between the folds 
of the filtering cloth alternately from opposite sides. The filter- 


A the passage 








a4, 
ing cloth and supporting cones are held between two gratings 
connected together by means of a central rod and screw nuts, 


the upper grating being made with a flange which is made to 
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form a watertight joint with a flange formed round the interior 
of the casing. An especial application of the a tus is the 
filtering of feed water for steam boilers. (A June 6, 1900.) 

14,638. A. T. Da London, and J. Horne, 
Barrow -n-Furness. Hydraulic Winch. [6 Figs.) 
July 15, 1899.—The winch is worked by an hydraulic engine, and 

especially designed for hegre and lowering boats. On the 
barrel shaft is a brake drum provided with a jointed brake strap, 
the two ends of which are jointed to the short arm of a lever, the 
long arm of which is linked to a piston urged by a spring towards 
the bottom of the cylinder in which the piston works, so that 
when there is no pressure in the cylinder, the spring, through 
the lever, tightens the brake strap and prevents the barrel from 
revolving. When the engines are started in either direction, and 
when there is sufficient pressure to work safely, the pressure act- 











ing in the cylinder in opposition to the spring releases the brake 
strap. The fluid to the cylinder is controlled by a slide valve 
attached to the plunger of another hydraulic cylinder, which by 
a spring is adj to the desired pressure for working the 
engine the valve controlling the fi to this last-mentioned 
cylinder is connected to the starting gear of the engine in such a 
way that it is oqenes only when the engine is working. Thus the 
release of the brake is subject to two conditions for 

safety : first, the engine must be in condition to drive the winch, 
and secondly, the pressure of the fluid which works the engine 
— e100 to control the load on the winch. (Accepted 

‘une 6, % 


19,258. P. Boyton, Coney Island, New Yor 
U.S.A. Pleasure Canal. [4 “igs.] September 25, tea 
At one end of the canal is a high-level basin, and at the other end 
isa low-level basin, a pump conveying water from one to the 
other, a boat being supported on the water and conveyed from 
one basin to the other by an endless moving belt. Along the 
whole course of the ig arranged scenery bounded by sec- 
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tional walls and by scene portions having a sufficient height to 
preclude the vision of the passengers from having a greater range 
than that covering each individual scene presented J aps aha 

ong the route may 
be tunnels fancifully lighted up and rendered effective, the whole 
idea being to provide as varied and surprising a sight-seeing journey 
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opening in the sectional walls. In 


as is ible to contrive in the limited distance traversed. (Ac- 


cepted June 6, 1900.) 
STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6726. A. F. Yarrow, London. Tube Expanders. 
(3 Figs.] April 10, 1900.—According to this invention tube ex- 
ders can be worked at one end of a tube where there is 
imited space, from a larger space at the other end of the tube. 
A rod of sufficient length to extend through a tube from one end 
of it and work an ex ler in the other end of the tube is em- 
loyed, but this rod is made of oy omy: parte, each of which can 
& conveniently introduced into the tube and rigidly connected 
to the next, so that when all are joined together they form a 
spindle which can be turned by a handle, so as to work the ex- 
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pander in the other end of the tube. When there is no room to 
apply the expander to the tube by hand, its lower end is mounted 
on a holder by which it can be passed along the water drum and 
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introduced into tube after tube. Instead of rods made in separ- 
able parts, a flexible shaft may be employed, this terminating in 
a mandril to engage in the expander. (Accepted May 30, 1900.) 
14,737. A. B. Brown, Edinburgh. Condenser. 
{1 Fig.] July 18, 1899.—The steam to be condensed is led into 
tubes exposed to the atmosphere, and into which cold air is 
caused to pass so as to be in contact with the steam. The enter- 
ing steam, by means of an injector, induces the inflow of cold air, 
and a fan at the other end of the apparatus assists in drawing the 








air and steam through the tubes. Condensed water collects in a 
tank, to which the tubes are connected. Instead of a fan being 
employed as an exhauster it may. be utilised to inject cold air into 
the a tus, the steam air injector will then be dispensed with. 
The air in passing through the tubes becomes heated, and it is 
suggested that as it issues from the last tube it may be led to a 
steam boiler or other furnace. (Accepted May 30, 1900.) 

13,801. H. F. P. London. ripe Connections 
between Boilers and es. [2 Figs.) July 4, 1899. 
—According to this invention, steam pipes provided with suitable 
stop valves are arranged to connect a series of steam boilers and 
engines in such manner that each boiler may supply a separate 





engine, or the steam from two or more boilers may be taken to 
work a single engine. The drawing shows two boilers and two 
engines with connecting piping, so arranged as to effect the 
above-mentioned es comm he method of operation being clearly 
seen upon reference thereto. Accepted May 30, 1900.) 


2676. H. A. Buck, London. Genera Steam in 

team Engines. [4 Figs.) February 6, 1899.—According to 
this invention, water under hydraulic pressure is fed into an 
ordinary multitubular boiler heated in the usual manner. The 
feed to the engine is arranged so that the water may be fed to 
the cylinder, or when the engine is not running it may be re- 
turned to the boiler, being preferably drawn therefrom at the top 
and returned thereto at a point below the feed opening. The en- 

ine cylinder is encased in a jacket, within which circulates the 
fot produots of combustion from the firebox. A valve is provided 
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whereby the said products may either be led.to the chimney from 
a jacket surrounding the f water and other tubes, or allowed 
to circulate round the engine cylinder before reaching the 
chimney, thereby heating the said cylinder, so that upon the 
‘odmiasion of the water thereto and its conversion into steam, the 
heat of the cylinder will help to maintain the steam pressure. 
The exhaust steam upon leaving the engine may be condensed, 
and the water of condensation is drawn by the feed — and 
so ape) to the boiler through an accumulator. (Accepted May 

790. H. A.C. Parker and J. Horsfall, Manchester. 
Coupling and Connecting-Rods. (2 Figs.) January 13, 
1900.—Coupling or connecting rods are formed outside the 
crankpins with a weight adapted to balance, and thus neutralise 
the action of centrifugal force tending to bend and break the 
rod in the middle of its length. The drawing here represented 


free) 


shows a coupling-rod formed at each end outside the crankpin 
with a balance weight ; the two small circles towards the middle 
of the rod mark the centres of gravity of portions of the coupling- 
rod which the weights are designed to balance, the small circles 
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11,689. A. Dockir, Buenos Ayres. Boiler. (3 Figs.] 
June 5, 1899 —As will be seen from the drawing here reproduced, 
the boiler consists of a steam drum united to a vertical main pipe 
on the upper and lower ends of which are tube boxes connected 
in pairs by clusters of vertical tubes in which water coming from 





the steam drum and main vertical pipe circulates upward in a 
continuous manner, becomes heated, and finally returns to the 
drum as steam. The lower part of the vertical main pipe has 
arranged within it a central partition that serves to divide the 
column of water in such manner as to insure its equal distribution 


in the tubes and lower tube boxes. (Accepted May 30, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


13,528. G. Spencer and F. Chambers, Derby. Pit 
Pro} (7 Figs.] June 29, 1899.—Pit props, according to this 
invention, are formed of bars of }{ girder section, with their two 
flanges bent by rolling into semicircular form. The ends of the 








props so formed are each either closed by a circular plate of the 
same diameter, and the whole welded together or are fitted with 
caps. To strengthen or stiffen the props, a sleeve may be shrunk 
in position about the middle of the length of the prop. (Accepted 
May 30, 1900.) 


VEHICLES. 


6824. 8S. G. Dorr, Buffalo, U.S.A. Wheel Tyres. 
12 Figs.] April 11, 1900.—For the purpose of permitting vehicles 
to run on tramway rails or on roads, and to facilitate the change 
from the road to the rails when the rail is fapeceeed obliquely, 
the wheels have fixed on them flanged metal rims, having secured 
between them an elastic tyre. This elastic tyre has two project- 
ing parts, the outer one being relatively thick and of less dia- 
meter than the inner one, and is intended to support the weight 


Fig. 
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of the vehicle, whilst the inner projection ia of less thickness but 
of larger diameter, and is intended to act as a flange ; the two 
projecting parts are separated by a V-shaped groove. In crossing 
atrack or rail the yield of the tyre due to the groove, it is said, 
enables the tyre to more readily “‘ bite ” the rails and mount them. 
The tyre may be made in one egy or in two annular pieces, so 
shaped that when placed together there is the V-shaped groove 
between them. (Accepted May 30, 1900.) 


MISCELLANEOUS. 


11,892. W. Swinburn, Lincoln. Rope or Rod Grip. 
(2 Figs.) June 7, 1899.—The grip forming the subject of this in- 
vention is designed mainly for holding wire or other ropes, rods, 
and the like, and is applicabie for towing, trawling, and lifting 
The drawings show it engaging a wire rope. It con- 


a hollow in its lower part intended to form a bed for a rope, and a 
roller being mounted on the pin that forms the pivot of the retain- 
ing latch. To use the grip, the latch is thrown back and the rope is 
passed through the gap and laid in the hollow of the bracket ; a 
wedge is then chan through the and drawn forward until its 
upper edge comes in contact with the roller and the rope is jammed 
between the lower edge of the wedge and the hollow in the bracket. 


Fig.2. 





The retaining latch is then lowered until its lower end engages 
with a stud on the bracket, and an inwardly poe rib on the 
latch presses more or less tightly against the side of the wedge. 
The wedge is provided with an eye at its smaller end to receive 
~ = ¥ the towing warp or other connection. (Accepted May 


13,139. H. Edmonds, Birmingham. Mechanism for 

btaining and rocating Movement 
and for Con ovements into Re- 
ciprocating Movements. [4 Figs.) June 24, 1899.—The 
drawings show the invention lied to a shaking barrel. The 
shaft of the barrel is suppo within bearings so that it can 
revolve and slide freely. Upon the end of the shaft is an inclined 



































arm, and over it loosely fits a sleeve fixed to one end of a rigid 
link, whose other end works freely through a hole in a rotating 
crossbar connecting the outer ends of two swinging links ful- 
crumed at their other ends to the frame of the barrel shaft bear- 
ings. As the shaft is rotated the inclined arm travels round with 
& gyrating movement which by means of the link and levers gives. 
the shaft a reciprocating movement. (Accepted May 30, 1900.) 


13,660. P. Thompson and E. Thompson, Oldham. 
Rope Grip. [2 Figs.] July 1, 1899.—This invention relates 
a grip or clutch for use in connection with endless rope haulage. 
The clutch is formed in two main ts hinged together at their 
upper ends, and formed at their lower onie with semicircular 
cheeks, which, when the two are brought together, make up a 
complete ring. Steel bushes are fitted inside the ring which are 
removable, and can be changed so that the clutch will serve for- 
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various sizes of ropes. To secure the clutch in operative position 
a metal band is employed encircling its upper part. The sides of 
the clutch are curved or sloping so that on this band being forced 
down the clutch is caused to bind upon the rope, and the upper 
end of the clutch is provided with cross-pins which project at 
each side, and prevent the band becoming detached. One side 
of the clutch is formed with a me ween f extending hook, so that 
it can be easily connected to or detached from the hauled wagon. 
(Accepted May 30, 1900.) 


24,646. Evershed and Vignoles, Limited, and S. 
Evershed, London. Locked Step-by-Step 
tary Motion from Reciproca' Motion. [4 Figs.) 


December 11, 1899.—The apparatus comprises a toothed wheel on 
a fixed axis, and two rocking pallets, each having a tooth adapted 
to engage in the spaces between the teeth of the wheel, one pallet 
rocking on a fixed pivot, and the other on a pivot travelling with 
the reciprocating motion. The pallets are caused to engage with 
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one another by a pin on the one sliding in a slot formed in the. 
other. The travelling pallet is controlled by a spring adapted to 
operate on either side of the centre of the pee 9 oro J move- 
ment, so as to effect alternative engagement and disengagement 
of the teeth of the said pallets. The specification states that such 
— is applicable ‘‘asa first movement to a counting train, 
indicating the of recip ti or in any instrument in 
which a reciprocating movement is to be converted into a positive 
step-by-step motion.” (Accepted May 30, 1900.) 








UNITED STATES PATENTS AND PATENT PRAOTIOB. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





purposes. 
sists of a hollow bracket with a gap on one side adapted to be 





on the weights themselves indicating their centres of gravity. 
(Accepted June 6, 1900.) 


closed by a hinged retaining latch, the bracket being formed with 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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MINES AND MINERS. 


Prior to the ascension of Her Majesty Queen 
Victoria, there had been no legislation whatever 
with respect to mines or miners, as regards safety, 
protection, or conditions of employment. All the 
statutes previously passed had reference to: (1) 
Property-stealing from the mines ; (2) conduct of 
the men as servants under the Master and Servants 
Acts; (3) measurement of coals, and rating minerals 
for the purposes of taxation. In all these respects 
there had been plenty of legislation, but never a 
thought had been given to the condition of the 
miner, and the miner’s child. As a matter of fact, 
the working miner was regarded as little more than 
a chattel, a being belonging to the mine or mine- 
owner, and to be transferred with the property if, 
at any time, the mine changed hands. As a rule, 
the mines were away from busy towns, and even 
populous villages, the mining districts being in a 
sense villages apart, in which the mineowner had 
almost absolute power, owning as he did the 
wretched dwellings in which the miners resided, 
and often having a tangible interest in the shops 
which supplied them with food and other neces- 
saries. The pay-days were at long intervals, 
seldom oftener than monthly, and sometimes 
even less frequently, with ‘‘subs” between, 
and free access to the familiar ‘‘ tommy-shop,” 
for ‘‘truck” was general, well-nigh universal. 
Property had ample protection; there was no 
thought of labour, or the labourer. The master’s 
interests were well cared for by the Master 
and Servants Acts of those days, a rather 
cruel code, now happily repealed. Combinations 
were unlawful up to 1824, and even after the 
repeal of the combination laws all associative 
efforts were more or less hopeless for many years. 
The mining population had not a good name ; they 
were regarded as drunken, brutal, dirty, and in- 
clined to riot and disorder; even in comparison 
with workers of the same class in other industrial 
pursuits, they had a very poor reputation. 

Public Inquiry, 1840-3.—The first step towards 
better conditions for the mining population was the 
inquiry instituted by a Royal Commission ; this was 
appointed upon a motion made on August 4, 1840, 
and its powers were extended on February 4, 1841. 
The first report was published in 1841, the final 
report being issued, or at least signed, in January, 
1843. The appointment of the Commission was due 
to Lord Ashley, afterwards better known as Lord 
Shaftesbury. The noble lord in his speech regard- 





ing ‘‘ children not protected by the Factory Acts,” 
included miners’ children as a class well deserv- 
ing of protection. In doing so he referred to 
some evidence collected in 1833 by Mr. Tuffnell, 
but the Commissioner only obtained evidence from 
a few witnesses. Yet the disclosures were so pain- 
ful, Mr. Commissioner Tuffnell reported, ‘‘ that the 
hardest labour, in the worst room, in the worst 
conducted factory, is less hard, less cruel, and less 
demoralising than the labour.of the best in coal- 
mines.”’ It is not necessary to go further into that 
evidence or to quote passages from Lord Shaftes- 
bury’s speech on that occasion, for we have the 
evidence and the reports of the Royal Commission 
appointed in response to his lordship’s address, 
and his speech when he brought in a Bill deal- 
ing with collieries, on June 7, 1842, based upon 
the first report of the Royal Commission. In that 
speech Lord Shaftesbury expressed his sincere 
and heartfelt thanks to the late Government, and 
more especially to the Hon. Fox Maude (afterwards 
Earl of Dalhousie) and the Marquis of Normanby, 
not only for assenting to the Commission, but for 
the selection of the Commissioners, who had ‘‘ dis- 
charged the duties assigned to them with un- 
rivalled skill, fidelity, and zeal.” This meed of 
praise was undoubtedly due to the Commissioners, 
and the noble lord: was the rightful person to 
express it. Its reproduction here is intended as an 
endorsement of the views expressed and to revive 
the memories of the men to whose ‘‘unrivalled skill 
fidelity, and zeal” is due the initial step in a course 
of legislation then new to the statute-book of 
England. 

The Royal Commission: Reports and Evidence.—It 
is most desirable to consider the utterances of the 
Royal Commissioners in their collective capacity, 
first, because their report is the unanimous expres- 
sion of their opinion based upon the whole of the 
evidence which had been collected. It does not 
consist of individual opinions, or of oratorical utter- 
ances by sympathetic advocates, but is the sober 
judgment of several eminent men, upon whom de- 
volved a great public duty ; men impressed by the 
fact that their findings would cause dismay in the 
trading community, and possibly be loudly called 
in question, and that probably their conclusions 
would only commend themselves to the ‘‘ humani- 
tarians” of that day, who were sneered at as ‘‘senti- 
mentalists” and alarmists. Their position and re- 
sponsibility give additional emphasis to what they 
say. In their Report they ‘‘find that” : 

‘‘Instances occur in which children are taken 








into these (coal) mines to work as early as four 
years of age, sometimes at five, and between five 
and six; not unfrequently between six and seven, 
often from seven to eight, while from eight to nine 
is the ordinary age at which employment in these 
(coal) mines commences. 

‘¢ A very large proportion of the persons employed 
in carrying on the work of these mines is under 
13 years of age; and a still larger proportion 
between 13 and 18. 

‘*In several districts female children begin to 
work in these mines at the same early age as the 
males.” 

The above conclusions are from the report. The 
evidence abundantly confirms them in every par- 
ticular. The following condensed summary shows 
the prevailing ages at which children of both sexcs 
began to work in the several colliery districts: In 
South Staffordshire at seven years of age, in Shrop- 
shire and Warwickshire at six years of age, and in 
Leicestershire about the same age; in Derbyshire 
many began work at five, others at six, many at 
seven years of age. Inthe West Riding of York- 
shire it was not uncommon for infants of -five years 
of age to be sent into the pits. About Halifax and 
the neighbourhood children were sometimes taken 
into the pits at six years of age, being taken out 
of their beds at four o’clock in the morning. It 
was the same at and near Bradford and Leeds. 
In Lancashire and Cheshire they were taken into 
the pits to work at five and six years of age ; near 
Oldham ‘‘children are so akad as low as four 
years of age, and in the small collieries towards 
the hills, some are so young that they are brought 
to work in their bedgowns.” In Cumberland the 
commenced to work at seven years of age ; in South 
Durham as early as five years of age, by no means 
uncommonly at six. In North Durham and North- 
umberland many children began to work at five, 
and between five and six. ‘‘The instances: in 
which children begin to work at seven, and be- 
tween seven and eight, are so numerous that it 
would be tedious to recite them.” Dr. Mitchell, 
one of the Commissioners employed, says : ‘‘Though 
the very young children (from four to seven years 
of age) are not many in proportion to the whole, 
there is still such a number as is painful to con- 
template.” This had reference to the three last 
counties named. 

‘*In the East of Scotland it is more common for 
children to begin to work at five and six years old 
than in any part of England.” ‘‘In the West of 





Scotland children are taken down into the pits at 
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a very early age.” In North Wales it was more 
rare for children to be employed at five or six, but 
very common at seven years of age. ‘‘In South 
Wales more cases are recorded of the employment 
of children at very early ages than in any other 
district ’—from four to six years of age. ‘‘It is 
not unusual to take them into the pits at four 
years of age, many are absolutely carried to the 
work.” In South Gloucestershire cases are re- 
corded of children employed at six years old, and 
in Somersetshire many began work between six 
and seven years of age. In the South of Ireland 
no children of these tender ages were employed at 
all, the underground work being done only by 
those between 13 and 18 years of age in Ireland. 
Employers of Children.—The early age at which 
these children of both sexes, mere infants in years, 
were taken into the collieries to work, is not open 
to doubt ; the fact is vouched for by the Royal 
Commissioners, the Assistant Commissioners, and 
numerous witnesses. There is another grievous 
side to the question, which cannot be slurred over. 
The report says: ‘‘ The great body of the children 
and young persons employed in these mines are the 
families of the adult workpeople engaged in the 
pits, or belong to the poorest population in the 
neighbourhood, and are hired and paid in some 
districts by the workpeople, but in others by the 
proprietors or contractors.” Dr. Mitchell confirms 
the former part of the conclusion quoted when he 
says that ‘‘ the great coalowners will, perhaps, now 
learn for the first time, and I feel a firm belief that 
they will do so with sorrow and regret,” with respect 
to the very tender age of the child workers. It is 
horrible to think that miners so worked and treated 
their own children, and that other parents hired 
out their offspring to working miners and to the 
‘*butties” or contractors. To hide such facts 
would be to excuse the heartlessness of parents. It 
is presumable that some of ‘‘the great coalowners ” 
did not know of the employment of these mere 
infants, but in some instances the employment of 
such was too notorious for any colliery-owner not to 
know of it, and it is recorded that many proprietors, 
especially the smaller ones, employed the children 
direct, boys and girls. Let us hope that at least 
the children employed by their own parents in the 


mine were better treated than those hired out to}, 


contractors, butties, or working miners; but at the 
very best they were treated badly, brutally in a 
large proportion of cases, not only by the adult 
working miner, whose ‘‘ hewings” had to be carried 
from the face-workings to the shaft, but by the 
older and bigger boys and girls in the mine, who 
used the children as ehauage do their ‘‘ fags ” 
in public schools. 

Apprenticeships.—The system of apprenticeship 
fostered by the old guilds, and perpetuated by the 
statute of Elizabeth, had been utterly broken down 
by employers in most of the great manufacturing 
industries under the operation of the Factory Acts, 
and was utterly set at nought by colliery-owners and 
contractors. But though employers ignored all the 
protective provisions in the statute of Elizabeth and 
other Acts, they were anxious enough to seize and 
use the binding clauses for their own purposes of 
hire. Upon this point the report says: ‘‘There 
are in some districts also a small number of parish 
apprentices, who are bound to serve their masters 
until 21 years of age, in an employment in which 
there is nothing deserving the name of skill to be 
acquired, under circumstances of frequent ill-treat- 
ment, and under the oppressive condition that they 
shall receive only food and clothing, while their 
free companions may be obtaining a man’s wages.” 
It was not only parish apprentices that were so 
bound. It was an easy way for parents who were 
very poor, and not particularly fond of their off- 
spring, who felt only the burden of parentage, not 
its delights, to get rid of their responsibilities. But 
the cruelty of the thing—to bind young children of 
very tender age for a long series of years until 21 
— of age-—possibly never entered their minds. 

ey may have thought that they insured for their 
children food and clothing, and some place in which 
to lay their heads. We may be sure that these 
bound apprentices had no bed of roses. The law 
insured the fulfilment of the contract of service, 
but it did little to insure rightful treatment at 
that period. The prison, or personal chastisement, 
compelled obedience; but there was no ready 
means whereby the apprentice could enforce 
rights. Rights, in the sense in which we now 
understand them, scarcely existed; they had no 
distinctive recognition in the justice-room, 


Labour of Children in Coal Mines.—The report, 
after referring to the condition of the mines, which, 
it states, ‘‘ in regard both to ventilation and drain- 
age is lamentably defective,” as, indeed, was the 
case at that date especially, goes on to say : 

‘The nature of the employment which is assigned 
to the youngest children, generally that of ‘ trap- 
ping,’ requires that they should be in the pit as 
soon as the day commences, and, according to the 
— system, that they shall not leave the pit 

fore the work of the day is at anend .. .. The 
children engaged in it are commonly excluded from 
light, and are always without companions, and 
would, were it not for the passing and repassing of 
the coal carriages, amount to solitary confinement of 
the worst order.” . . . ‘‘ Insome districts they re- 
main in solitude and darkness during the whole 
time they are in the pit, and, according to their 
own account, many of them never. see the light of 
day for weeks together during the greater part of 
the winter season, excepting on those days in the 
week when work is not going on, and on Sundays.” 
‘* At different ages, from six years old and upwards, 
the hard work of pushing and dragging the car- 
riages of coal from the workings to the main ways, 
or to the foot of the shaft, begins ; a labour which 
all classes of witnesses concur in stating requires 
the unremitting exertion of all the physical power 
which the young workers possess.” The nature of 
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this work will be best understood by the annexed 
illustration, taken from a publication issued at 
that date. It will be seen that the boys and girls 
of tender age are harnessed to the ‘‘ corves” like 
dogs or goats, either with chains or ropes passing 
between their legs, and a strap around the loins ; 
they have to go on ‘‘all-fours” like beasts of 
burden. Sometimes the work was varied from 
‘‘ drawing” the ‘‘corves” to pushing them with 
their heads, a system still more dangerous and ex- 
hausting. 

Indiscriminate Mixing of the Sexes in Mines.—The 
report continues : ‘‘ In the districts in which females 
are taken down into the coal-mines, both sexes are 
employed together in precisely the same kind of 
labour, and work for the same number of hours ; 
the girls and boys, and the young men and young 
women, and even married women and women with 
child, commonly work almost naked, and the men, 
in many mines, quite naked ; and all classes of wit- 
nesses bear testimony to the demoralising influence 
of the employment of females underground. In 
the east of Scotland a much larger proportion of 
children and young persons are employed in these 
mines than in other districts, many of whom are 
girls ; and the chief part of their labour consists in 
carrying the coals on their backs up steep ladders.” 
Is not this a horrible picture of mining operations 
only 55 years ago? Nay, 54 years ago, for the re- 
port is dated 1843, and even later. 

Hours of Labour of Children, &c.—The report 
further states: ‘‘That when the workpeople are 
in full employment, the regular hours of work for 
children and young persons are rarely less than 11, 
more often they are 12, in some districts they are 13, 
and in one district they are generally 14 and up- 
wards. In the great majority of these mines night 
work is a part of the ordinary system of labour, 
more or less regularly carried on according to the 
demand for coals, and is one which the whole body 
of evidence shows to act most injuriously both on 
the physical and moral condition of the workpeople, 
and more especially on that of the children and 
young persons.” It goes on to say that, though 
the labour cannot be strictly said to be continuous, 





as there are ‘‘ intervals of a few minutes,” it ‘‘is 


nevertheless generally uninterrupted by any regular 
time set apart for rest and refreshment ; what food 
is taken in the pit being eaten as best it may while 
the labour continues.” 

Treatment of Children in the Mines.—After a 
brief reference to some well-regulated mines in 
which shorter hours were worked, and in ‘‘ some 
few of which” regular meal-times were set apart, 
the report goes on to speak of the treatment of 
children in the mines. It says: ‘‘In many cases 
the children and young persons have little to com- 
plain of in regard to the treatment they receive from 
persons in authority in the mine, or from the col- 
liers ; but, in general, the younger children are 
roughly used by theiroldercompanions, while in many 
mines the conduct of the adult colliers to the chil- 
dren and young persons who assist them is harsh 
and cruel, the persons in authority in these mines, 
who must be cognisant of this ill-usage, never inter- 
fering to prevent it, some of them distinctly 
stating that they do not conceive that they have a 
right to do so.” ‘Little interest is taken by the 
coalowners in the children and young persons 
employed after the daily labour is over ; at least, 
little is done to afford them innocent amusement 
and recreation.” 

Accidents in Coal-Mines.—‘‘ In all coalfields acci- 
dents of a fearful nature are extremely frequent ; 








the returns and registry tables prove that of the 
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erish by such accidents, the 


workpeople who 
proportion of children and young persons some- 
times equals, and rarely falls much below, that of 


adults.” The report then deals with,the causes of 
fatal accidents : insecurity of machinery and appli- 
ances, no restriction to the number of persons 
ascending or descending at a time, noxious gases, 
inefficiency of ventilation, use of naked lights, and 
want of care in proppings to hold up the roof, &c. 
‘* Another frequent cause of fatal accidents is 
the almost universal practice of entrusting the 
closing of air-doors to very young children. There 
are many mines in which the most ordinary pre- 
cautions to guard against accidents are neglected, 
and in which no money appears to have been 
expended with a view to secure the safety, 
much less the comfort, of the workpeople.” Two 
other causes of accidents are noted—the use of un- 
safe ropes, and employing boys at the steam engines. 


(To be continued.) 





THE STATE RAILWAYS OF FRANCE 
AT THE PARIS EXHIBITION. 
(Concluded from page 40.) 

Amone the signalling apparatus exhibited by 
the French State Railways, is an automatic device 
for preserving a record, with the time of their 
despatch, of the signals sent between a station 
and a level crossing, referring to the opening 
and closing of the barriers. The recorder consists 
of a cylinder driven by clockwork that runs down 
in eight days, and gives a complete revolution to 
the cylinder once in six hours. Around the cylin- 
der is placed a paper printed with time divisions 
representing five-minute intervals, so that readings 
approximately correct to one minute can be taken. 
A style attached to an armature moving between 
the two poles of an electromagnet, according to 
the direction in which the current is sent, marks 
on the paper conventional indications of the 
signals exchanged. When the apparatus is not in 
use, the style traces a continuous spiral corre- 
sponding to the middle position of the armature 





When the level-crossing keeper signals to the 
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station for permission to open his barriers, the 
current he sends abruptly attracts the armature 
of the recorder at the station, and causes it to 
mark a short line perpendicular to the spiral, 
thus sles ; at the same time the bell rings, 
and the printed signal ‘‘ Pwis-je ouvrir,” becomes 
visible. When the keeper signals the barrier 
closed, the record on the paper is reversed 
—T™, on account of the current passing in the 
opposite direction. By this arrangement every 
opening and closing of the level-crossing barrier 
is recorded at the station, and the time is also 
given within a minute. In the same way the 
apparatus in the crossing keeper’s hut marks the 
instructions received from the station, so that two 
complete records are kept which efficiently check 
one another. 

An interesting detail in the exhibit is an arrange- 
ment which gives a means of recording acoustic 
or bell signals used on single tracks. This de- 
vice is by M. Grégoire, one of the State Rail- 
way agents, and is illustrated by two types of 


Fig. 10 


nature of the signal ; if this be an emergency or a 
danger signal, the needle stops on a division marked 
conspicuously in red. After each signal the needle 
has to be set back to zero by the crossing-keeper. 

Comprised in the general exhibit is a useful 
railway telephone, with an electromagnetic call 
that operates a shutter, and so indicates from 
what station or post the call comes. There is also 
a call-up system, which gives to any particular 
station the power to communicate direct with any 
other station on the line, at the same time indi- 
cating to all the remaining stations, the two which 
are connected, and therefore the section of line 
which is occupied. For this, two dials with 
needles are required for each installation ; on the 
faces are divisions which give indications of 
the calling station, and of the station called 
up; the needles can be set to the proper position by 
depressing two keys; the calling station then rings 
up the other, and after communication is finished 
the indicator dials are set back to zero by the con- 
trol keys, 
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instruments, one for stations and the other for 
level crossings. The former is enclosed in a glass 
box, which can be placed in any convenient spot ; 
it consists of a clockwork train that drives a paper 
band, on which is recorded by a style the passage 
of each induction current corresponding to the 
stroke of a bell. On the State railway system, 
bells of the so-called ‘‘German” type are used, 
and the signal is obtained by an induction current ; 
when this flows through the recorder, it traverses 
an electromagnet, which attracts the style, and a 
mark is made on the paper; the movement ob- 
tained is uniform, so that the number of strokes 
given by the bell, and the intervals between 
them, are clearly recorded. Signals sent from, 
and received by, a station are also marked. The 
apparatus is enclosed so that its indications cannot 
e tampered with, but an opening is provided to 
give access for writing on the paper band, the 
numbers and times of trains ; the apparatus has 
to be re-wound each morning. To the level-cross- 
ing bell recorders there is added a dial, with an 
index needle ; the face of the dial is divided, and 


The State railways employ an exact time- 
recording apparatus, consisting of a ball sliding 
freely on a vertical rod, provision being made for 
raising the ball afterwards. Below this ball is a 
spring, and when it falls, the spring makes contact 


Figs. 10 and11. It isa pantograph with equal arms, 
O0D=0 E= “3 = g7> and.in which if the pointer 


C describes a given figure, the same figure will be 
reproduced at A, of the same size but reversed. 
The two large arms, A B, BO, are linked to the 
smaller arms, O D, O E, in such a way that it is 
possible to shift the whole system from any position 
to another symmetrical position, with reference to a 
straight line passing through the eentral and ex- 
treme points of the instrument. The arm B C is 
made in two parts, the first ending beyond the 
joint E, with a tes on which the second part is free 
to turn, the end being formed with a socket ; the 
other end is bent, and carries, as shown, a small 
hard steel-pointed pin, threaded for accurate ad- 
justment ; the axis of this pin is set at an angle of 
about 55 deg. with the arm BO. At the end A of 
the rod A B, is fixed a pencil, with which the move- 
ments of the pointer C can be reproduced on a sheet 
of paper fastened to a board forming the upper part 
of the apparatus, which is mounted on a circular 
frame of the form shown in Fig. 10, where it will be 
seen that two ribbed extensions spring from the 
lower part of the disc ; these are provided with set- 





screws and fastening plates, which serve to secure 


Fig.t2. 
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the instrument to the tyre ; additional support is 
given by the vertical screw shown in the Srociee: 


|The instrument must be carefully adjusted so that 


the path traversed by the point O is parallel to the 
centre line of the wheel axle ; otherwise, a distorted 


for transmitting a relay current ; the ball is held | profilewould bedrawn. The traverse of the pointer 


normally at the top of the rod by an electromagnet; extends from C!to N. When the highest point has 


every day at a fixed hour a standard clock makes 
electric contact, and a commutator, connected with 


the telegraph wire, connects the regulating clock | 
with the first of the clocks to be regulated. As_ 
|has been done, the pencil at A is raised, and the 


soon as contact: with the regulating clock is made, 
current passes from the first regulated clock to the 
electromagnet, the ball is released by the armature, 
the relay current is established, and, passing through 
the line wire, arrives at the next station clock, One 
stroke on the bell of the latter, and the telegraph- 
11 signal announces the fall which has established 
the current with the second wire; this passes into 
the line wire to operate the ball of the next station, 
andsoon. One of the station staff has then only to 
set the clock as soon as the signal is received. 
Monsieur Souchon, one of the State railway en- 
gineers, shows an ingenious device for recording the 





when the station signal is received, the needle is 
more or less deflected, its position showing the 





profiles of tyres; we illustrate the apparatus by 


been reached, the lower part of the arm B C is turned 
on the pin and sucket, which throws the angled 
pointer into such a position that the vertical part 
of the profile as far as N can be traced. When this 


whole system shifted over into the position shown 
by the dotted lines A! B! C!; the pointer is then 
turned again, and the vertical line C' P can be 
drawn. 

Before taking leave, at all events for the present, 
of this important railway exhibit, we will notice a 
recording indicator for velocities of rotation, which 
is illustrated in Fig. 12. In this instrument the rod 
O A is hung from a horizontal pin O, and receives, 
from some part of the mechanism being tested, an 
oscillating movement of moderate amplitude. A 
mass M, free to slide on the rod O A, and resisted 
by a flexible spring R, is hung from the point C of 
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1000 H.-P. HORIZONTAL ENGINE AND 3000-VOLT GENERATOR; PARIS EXHIBITION. 
CONSTRUCTED BY MM. CARELS FRERES, GHENT, AND MESSRS. KOLBEN ND 00., PRAGUE. 
(For Description, see Page 79.) 
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a lever that is free to turn around the pin I, and is| but the effect of the brake E is to keep it 
balanced by the counterweight N, An extension of | in a stable position, and the lever shows, ‘“**!”” 
the lever at D and a vertical rod connect the system | by its angular displacements, the mean 
with a — regulator or brake E. When the ver- | energy of the centrifugal force developed, 
tical rod O A is caused to oscillate by the mechanism} and thus gives the measure of the 
under test, through the transmission gear X Z W Y,| speed. A long index needle is fixed to 
centrifugal energy is developed in the mass M, | I at right-angles to the oscillating lever, 
affecting the spring R and inclining the lever! the movement of which is thus amplified. 
C I. In each half-oscillation the value of the|The end of this needle moves over a 
centrifugal force varies from zero to a maximum, | uated scale, marked with the number of revo-;The graduations are marked by experiment, for 
and from maximum to zero. The lever C I has|lutions per minute, or for a given diameter of|a given length of the transmission rod. The 
thus a tendency to a rapid oscillating movement, | wheels, with the number of kilometres per hour. | angular displacement of the needle measured from 
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RAILWAY CARRIAGES AT THE PARIS EXHIBITION. _ 
CONSTRUCTED BY THE BRESLAU ACTIEN-GESELLSCHAFT FUR EISENBAHN WAGENBAU, BRESLAU. 














Fig. 7. 
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(For Description, see Page 79.) 
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zero is approximately proportional to the square of 
the speed. The length of the divisions on the 
scale, marked, for example, in tens of kilometres, 
Increases with the increase of the speed. The read- 
ings of low and high velocities are easy to within 
1 kilometre. The slower speeds such as 10 and 20 
kilometres, are recorded with smaller divisions, 
but they are clearly shown on the instrument ; for 
although the action of the recorder depends on the 
rapid recurrence of small oscillations, the liquid 
brake holds the needle steady. The speed records 
are made by a style on a band of paper rolled 
around a drum ; the style being mounted in a ver- 
tical bar F at the end of the lever. The paper 
drum is turned at a fixed speed by the transmission 
gear of the instrument and a worm wheel. The 
scale of the speeds recorded is determined experi- 
mentally ; the divisions, corresponding to 10 kilo- 
metre intervals, are reproduced on a sort of comb, 
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which, placed parallel to the axis of the drum and 
resting on the surface of the prepared paper, traces 
a series of parallel lines; by means of these the 
speeds can be easily read off. As already said, the 
instrument can be actuated from any convenient 

rt of the mechanism, through connecting links 
sting an invariable oscillating motion, or direct 
from one of the train axles. 

We have left unnoticed many interesting ex- 
hibits of the State Railways Administration, and 
we shall hope to return to the annexe before long. 








INDIA-RUBBER AT THE PARIS 
EXHIBITION, 
(Concluded from page 59.) 
WE have referred to the way in which the rubber 
exhibits are scattered about the Exhibition; the 


various sections. Thus the Société Industrielle 
des Telephones is exhibiting in four sections, to 
give but one instance of multiple representation. 
At Vincennes, where the. locomotives and certain 
classes of machinery are located, there are no 
rubber exhibits proper, though rubber in some 
of its important applications is to be seen, and 
may fitly claim a word or two in this report. 
Rubber, it need hardly be said, forms the flexible 
connections for the different systems of continuous 
brake, and it is naturally prominent in the ex- 
hibits of the Westinghouse Brake Company and 
the New. York Quick-Acting Automatic Brake Com. 
aa This latter brake differs. only from the 

estinghouse in certain matters of detail connected 
with the triple valve with which we need not con- 
cern ourselves here. It is noticeable that the 


rubber pipes shown by the Westinghouse Com-- 


pany have canvas sleeves, while those of the other 
company are bare; a point. which is not without 
interest, as a considerable difference of opinion is 
known to exist among English locomotive superin- 
tendents as to the utility, ‘or otherwise, of this 
protective coating. Some of our railways, notably 
the Great Eastern and the London,: Brighton, and 
South Coast, use bare pipes, though other railways 
use a covering for the Westinghouse pipes, and in 
almost every case a coating of hemp is used on the 
vacuum brake pipes. 
action which sunlight and grease exert upon vul- 
canised rubber, it would certainly seem wise policy 
to protect the pipes even though such action renders 
it difficult to detect any incipient defects. The 
attendant at the exhibit of the New York Com- 
pany, in reply toa query on the point, said that 
they supplied covered pipes for use under certain 
conditions, but details as to these conditions were 
not imran, The works of this os at 
Watertown employ 1500 men, and the brake besides 
being used in the States is now coming into favour 
in Europe. 

Rubber finds an application upon the Russian 
engines, which has no counte in countries 
where solid fuel is used, and this is in the heavy 
tubing which connects the oil tank in the tender 
with the firebox. It would be interesting to know 
something about the span of life of such tubing, 
for it is well unders that.oils have a very de- 
structive action upon rubber, both vulcanised and 
unvuleanised. 

But to leave Vincennes and to go for a moment 
to: the ‘Trocadero, there isan exhibit of the 
Canadian Rubber Company, of Montreal, in the 
Canadian pavilion, though there is nothing about 








same firm being in some cases to be found in 


the rubber boots and shoes, and mechani pods 
shown that calls for special notice; the ia- 





Bearing in mind the inimical - 
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Rubber and Gutta-Percha Company, of Toronto, 
is not an exhibitor, otherwise the visitors to the 
industries of Canada would have a better idea 
of the importance and extent of the rubber trade 
of the Dominion. This remark, by the way, re- 
sembles somewhat that which was recently made 
by the German organ of the rubber trade to the 
effect that the Germans would have scored a great 
success in the rubber section at Paris if they had 
exhibited, a statement which must be received 
with the limited deference due to deductions from 
hypotheses. 

To leave the general for the particular, we pro- 
pose now to take a rapid survey of those of the 
exhibits which seem to merit attention in this 
journal, leaving other classes of rubber goods to be 
dealt with by those of our contemporaries to whose 
readers they appeal with greater force. Thus we 
shall content ourselves with the bare statement 
that, in the French section to which we first turn, 
the number of firms exhibiting the various goods 
made of elastic tissue, is an indication of the extent 
to which this branch obtains in France, though it 
may be added parenthetically that much of the 
elastic thread employed is the product of English 
works. Of these exhibitors special mention may, 
perhaps, be made of Fayaud et Cie, who had a loom 
in operation producing tissues; this being, to the 
best of our knowledge, the only instance of actual 
manufacture in the rubber exhibits of the Exhibi- 
tion. Among the mechanical goods in this section 
we did not notice anything of particular novelty, 
though we saw that ‘‘corde tuck ” was exhibited by 
one firm. This sample may possibly have been manu- 
factured by Tuck and Co., of Lambeth, but it may 
be mentioned that the pirating of the names of well- 
known English brands of goods is not unknown on 
the Continent, and especially was this observable 
at a recent German Exhibition. We write in igno- 
rance of the exact state of the law on the subject 
as regards foreign countries, but the matter seems 
to warrant more than passing notice at the hands 
of those chiefly concerned. The firm of Hutchin- 
son, which is of American origin, and has works 
at Langlée, France, and Mannheim, Germany, 
has on view an immense “biscuit” of Para 
rubber, weighing 300 kilogrammes, and their show 
of hose includes a large diameter of special quality 
for dredging purposes. Hose and tubing of all 
sortsa are also to the fore in the exhibit of Francois 
A. Grellon et Cie., of 43, Rue des Entrepreneuer, 
Paris, a suction tube 3 ft. in diameter being espe- 
cially noticeable, a remark which applies with equal 
force to the Anciens Etablissements Edeline, of 33, 
Quai National, Paris. 

Reference has been already made to the pre- 
valence of motor tyres; in this department the 
firm just named were conspicuous with their patent 
Edeline-Gallue tyre, in which the inner tube of 
red rubber lies detached from the solid cover of 
grey rubber and canvas, while a tyre of an alto- 
gether different make is seen in the cellular 
multiple pneumatic shown by Frangois Grellon et 
Cie. We did not notice any rectangular or circular 
blocks of rubber such as the sheet rubber is cut 
from, although we understand that this product 
is now manufactured in France. In times past the 
whole of the sheet rubber used by the French 
manufacturer of surgical goods, and the various 
toys, such as balloons, was obtained from England, 
as the term ‘‘fewille anglaise,” to be found in 
French technical literature, suggests. Of late 
years some progress has been made both in France 
and Germany in producing their cut sheets, but 
England still holds the first place in this trade, the 
few houses which are engaged in it having com- 
mand of special cutting machinery which cannot be 
sold to competitors. Feuille francaise in the sheet, 
but not in the block, is to be seen at the stand 
of MM. Mouilbau and Cheyreau, of Quevanvillers 
(Somme), a firm who have a very interesting display 
of goods, prominent among which are the articles 
variously known as ‘‘sous bras” or dress shields. 
The business in these goods is mostly confined to 
France and America, those few British firms who 
tried their hands at it some years ago not having 
met with much success ; one prominent firm having, 
in fact, to pay a large sum of money in compensa- 
tion for damage done, resulting from the premature 
decomposition of the rubber when in use. 

Some very superior-looking carriage rugs are to 
be seen in the exhibits of MM.S. Chamanski Fils and 
MM. H. Egger et Cie., and the waterproof garments 
shown by these firms as well as by MM. Maurel et 
Fils, of the Boulogne-sur-Seine Works, deserve a 





word of special mention, as showing to what an 
extent this class of business has changed in recent 
years ; the difference in general appearance between 
the imago and the pupa of the butterfly would find 
its counterpart in the brightly-coloured garment 
which represents to-day the clammy sombre-coloured 
macintosh of a past age. 

Considering the amount of rubber goods collected 
together in the French section, it is rather sur- 
prising that there was so little of the disagreeable 
smell which is popularly associated with this manu- 
facture. In fact, except in the case of one exhibit, 
there was really nothing to offend the most delicate 
olfactory nerves, and this remark, be it said, relates 
to very hot weather. An important point in the 
rubber manufacture is that of the efflorescence of 
free sulphur in vulcanised goods, and we looked 
with some interest to see how far progress has been 
made by Continental manufacturers in overcoming 
this superficial defect. The conclusion, however, 
at which we arrived was that our competitors have 
made no further progress than we have, though 
there were observable considerable differences in the 
red goods showed by different firms as regards this 
efflorescence of sulphur. 

To turn now to the rubber exhibits of the 
Muscovite kingdom, the hold that the manufacture 
has taken is clearly evidenced by the compre- 
hensive manner in which the Russian-American 
Company and the Russian-French Company have 
risen to the occasion, though the Moscow companies 
are absentees. The first named concern has a 
special pavilion to itself, the architectural features 
of whieh toeee lack of knowledge of the subject, we 
refrain from commenting upon, except by way of 
the safe remark that it excited our admiration. 
Prominent among the attractions of the interior 
is a tableau depicting a rubber gatherer’s camp 
in the forests of the Amazon, the arrangement of 
which is very effective, and it need hardly be 
said that this part of the show proved a magnet to 
attract many whom the more technical part of the 
exhibit failed to inspire with any great degree of 
interest. Those, however, who were directly in- 
terested in the manufacture, were loud in their 
praise of the excellent model of the ground floor 
of the large rubber shoe factory, a model which, 
placed on a table in the centre of the pavilion, 
showed clearly the various processes through which 
the raw rubber has to pass before it arrives in the 
packing-room as a finished boot. The washing, 
mixing, and calendering machinery, as well as the 
vulcanising stoves and varnishing-rooms, are all re- 
presented to scale, forming a tout ensemble which it 
is safe to say is without its equal. There was not 
much about the machinery which struck us as being 
novel, except in the case of the washing rollers, 
which comprise some features we have not hitherto 
observed in England. On this point, however, we 
are unable to go into matters of detail, as the 
representative of the firm in charge of the pavilion 
was not disposed to be too communicative on points 
of technology, though he was courteous enough in 
reply to queries of a more general nature. As regards 
the general rubber business, the company are the 
largest rubber manufacturing concern in the world, 
though in the matter of rubber footwear there is 
one company in the United States which beats 
them in point of production. They employ 5000 
hands and their sales are mostly confined to 
Russia and the Eastern markets, of the rest of 
Europe, Germany being the only customer of 
note. The finished goods exhibited include 
nearly everything which is made of rubber, 
and in reply to a query as to whether the 
firm had any important specialities, we were 
told that everything present was manufac- 
tured in other countries excepting the cellular 
rubber, a large block of which curious-looking 
material was on show. It is used as a bath sponge, 
and is sold largely in America, the manufacture 
being limited to this firm, who hold a patent for it. 
To judge by the waterproof coats on view, we must 
express the opinion that the Russians are not so 
far advanced as the British in this branch, though 
if we leave out of account style and appearance, 
which, after all, are of no real importance in a 
macintosh, it is quite possible that the Russian 
article can hold its own with those of Great 
Britain, as far as its primary function is concerned. 

To proceed to the, Russian-French Rubber Com- 
pany, of the Prowodnik Riga Works, the floor 
space occupied by this firm in the section of Rus- 
sian industries on the Champ de Mars is some- 
what extensive, being limited at either end by 





imposing-looking arches built up of rubber and 
linoleum products, and decorated with various 
small objects of rubber. It was on these arches 
that we noticed the selection of artistic boots to which 
reference has already been made, while standing 
aloof in their dignity are some fur-topped boots of 
giant size, the wearers of which must be sought for 
only in the misty regions of fable and romance. 
There is a good show of linoleum and oil-baize, 
this being the only rubber firm which had these 
goods on view ; as a rule the two manufactures are 
kept quite distinct, though it may be mentioned 
that the English rubber and belting firm, Messrs, 
F. Reddaway and Co., Limited, owns linoleum 
works near Moscow. A complete diver’s outfit of 
woven asbestos lined with red rubber struck us in 
the light of a novelty, asbestos finding its employ- 
ment, asa rule, in connection with fire rather than 
water ; but it is quite conceivable that for special 
purposes the asbestos article will prove superior to 
those made with canvas as a basis, and samples of 
which were also on view. A small case of insulated 
wires bore testimony to the fact that the prepara- 
tion of rubber and gutta-percha covered wires 
forms part of the company’s business. Single and 
double-faced bed and ground sheetings are shown 
in greater profusion and variety than was remarked 
elsewhere ; and to judge by the soldier’s equip- 
ment which is to be seen in the Russian pavilion 
in the Street of Nations, it seems clear that 
for these and other articles there are many 
contracts given out by the War Office, or whatever 
corresponds to it in the land of the Czar. With 
the macintoshes in evidence, we were not more 
impressed than was the case with the firm last 
treated of, and there seemed nothing about the 
general show of mechanical goods to call for special 
mention. 

Belgian rubber manufacture is represented by 
the Colonial Rubber Company, whose works 
situated at Ghent are in close business connection 
with the company of the same name at Cologne, 
Ehrenfeld, and with the Colonial Rubber Company, 
of Prouvy-Thiant, in France. The exhibits com- 
prise hollow painted balls, a patent in connection 
with which is the property of the three companies, 
tyres of various sorts, and a selection of hemp 
asbestos and rubber packings. This ball-making 
patent was the property of the Eccles Rubber 
Company, near Manchester, who sold the Conti- 
nental rights to the firms just mentioned. By the 
use of this machine a great saving in labour and 
time is effected, as the proportion of balls turned 
out is that of 8 to 1 compared with the ordinary pro- 
cess of making up by hand. It will thus be seen that 
the firms using this machine have an advantage in 
being able to fill new orders promptly, a fact 
which renders it unnecessary for them to keep a 
stock. Limitations of space preclude our noticing 
at length the goods shown by the well-kriown firms 
of London waterproofers, Messrs. Abbott, Anderson, 
and Abbott, whose productions are well enough 
known in England. Some samples of mechanical 
rubbers made by the Birmingham and Leyland 
Company are to be seen in the exhibit of the 
republic of Liberia, which is located among the 
industries on the Champ de Mars. The raw rubber 
in this exhibit is shown by the Syndicate Libérien 
de Caoutchouc, Paris-London, and the labels indi- 
cate that Liberian rubber is now prepared in a more 
scientific manner than was the case when the coagu- 
lation was entirely in the hands of the natives. A 
sample of odourless rubber, prepared by a special 
process, is shown, but it is a dark-looking pro- 
duct and seemed rather resinous. This question 
of deodorising rubber is a difficult one to tackle, 
though there seems no reason why a great improve- 
ment should not be made in some of these African 
rubbers, as the smell is largely due to decaying 
albuminous matters, and not to the rubber itself. 
The sample shown here as gutta-percha had more 
resemblance to balata, and was possibly the West 
African product known as bassia, and which closely 
resembles gutta-percha in its properties. 








TORPEDO-BOATS FOR THE DUTCH NAVY. 


On e 73 we illustrate one of two first - class 
torpedo-boats which Messrs. Yarrow and Co. have 
just completed for the Dutch Government. The vessels 
are named Hydra and Scylla, and are intended to 
strengthen the naval power of the Dutch authorities 
at their East Indian colonies. They are 130 ft, long 
and 13 ft. 6in. beam, and have a displacement of 
about 90 tons. Their guaranteed speed on official 
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trial, carrying a load of 16} tons, for three hours, was 
23 knots. 

The general arrangement of these boats is similar 
to what is customary in vessels of this class, the crew 
space being forward and the officers and petty officers 
having their cabins aft. The machinery consists of a 
set of inverted triple-expansion surface-condensing 
engines, indicating about 1200 horse-power. The air 
and feed pumps are driven off the forward end ‘of the 
crankshaft. 

The special feature about these engines, in which 
they differ from those of other torpedo-boats, is the 
system of forced lubrication which has been adopted, 
the working rts of the engines being com- 
pletely enclosed. This plan has been introduced with 
great success in mony types of land engines, such as 
those manufactured by Messrs. Belliss and Morcom. 
The great advantage of forced lubrication is that all 
anxiety on the part of the engineering staff is set at 
rest as regards this point, which is one of the most 
important in the proper working of such fast-runnin 
machinery. As aconsequence, a smallerengine-room staff 
may, in case of emergency, control the machinery; as the 
lubrication, being self-acting, does not require atten- 
tion. This might be a circumstance of the very first 
importance in time of war, when engineers and arti- 
ficers may be very. scarce indeed. 

There is a centrifugal circulating pump with its 
engine, for supplying the condenser with water; an 
evaporator and distilling plant, in duplicate; steam 
steering engine and air compressor ; also dynamo for 
electric lighting. There is an overhead fan and fan 
engine in the stokehold between the two boilers, for 
forced draught. 

The boilers are of the Yarrow water-tube type, with, 
of course, straight tubes. We learn that this type 
of boiler is rapidly gaining in favour abroad, and has 
now been installed in a very large number of cruisers 
and ironclads with considerable success. 

There is a Worthington pumping engine in the 
stokehold for feeding the boilers when the main 
engines are not working. The bunkers hold about 
18 tons of coal. The armament consists of three 
18-in. swivel torpedo tubes, and two 6-pounder quick- 
firing guns. 

The official trial of the Hydra took place on May 25, 
under the direction of Mr. er, Chief Constructor of 
the Royal Dutch Navy, Mr. Koning, Engineer-in- 
Chief, and Captain de y, who will command the 
vessel, A mean speed of 24.37 knots was made for 
the three hours, with 160 1b. of steam, and a trifle over 
400 revolutions per minute, the load carried being 
17} tons. 

The official trial of the Scylla took place on June 26, 
with practically the same results. This trial was 
directed by Mr. Loder and Mr. Koning, who again 
represented the Dutch authorities, assisted by Captain 
Smit, who will command this vessel. 

Both these vessels have since had a full-speed trial 
to show their capabilities when burning astatki, by 
means of Holden’s spraying apparatus, with which the 
vessels are fitted. It has been shown by these trials 
that there is no difficulty in burning this oil, and as it 
is plentiful in the Dutch East Indies there is no doubt 
it will be found an important adjunct to coal. It is 
proposed to burn the two in combination, as usual on 
the Great Eastern Railway. 

The Hydra and the Seyiia will be immediately fitted 
with their equipment in Holland, and it is expected 
during next month they will start for their station in 
the East, vid the Red Sea. It may be here stated 
that Messrs, Yarrow and Co. have in the course of 
construction three somewhat larger first-class torpedo- 
boats for the Dutch Government for home service, in 
addition to a number of similar vessels for the 
Japanese authorities. 








THE PARIS EXHIBITION ELECTRIC 
POWER STATIONS.* 


Tux Carets 1000 Horse-PowER ENGINE, AND 
Ko.sBen 3000 Voit GENERATOR, 


THE 1000 horse-power engize of Carels Brothers, of 
Ghent, Belgium (Société Anonyme des Ateliers Carels 
Freres), inthe Avenue Suffren electric power station of 
the Paris Exhibition, is one of the many which were 
especially built for driving a generator at reduced 
B Mer. in order to best suit the distribution conditions 
of the Exhibition. The normal speed of the engine 
is 100 revolutions, but its Kolben triphase-current 
generator, which it drives, is designed for amaximum 
_— of 94 revolutions. This generator, which has 
already been described by us (see e 741 of our last 
volume), was constructed by the Hiectricity Works of 
Kolben and Co., of Prague; it furnishes a current of 
3000 volts and 50 periods, and helps to supply that most 
Which is chiefly absorbed for light and power in Old 
Paris. With steam of 150 Ib., and 13 times expansion, 


———— 





* See pages 647, 712, 746, 815, and 846 of vol. Ixix., and 


the engine can develop from 1000 to 1390 horse-power. 
The diameters of the cylinders are : 


High-pressure, diameter 660 mm. (26 ~ 
Low _,, s . 1050 ,, (413,, 
Length of stroke . 280: (ee... ) 


The cylinders are made of hard castings with a 
tensile strength of 26 kilogrammes and a crushing 
strength of 115 kilogrammes per square millimetre 
(16.5 tons and 73 tons per square inch). They are 
cast with solid feet, resting on planed bedplates. The 
connecting-piece between the two cylinders is suffi- 
ciently open to admit of easy removal of the cylinder 
covers and pistons. The piston-rod is su in the 
centre by a movable guide, which diminishes the pres- 
sure on the cylinder ends. The crosshead guide cast- 
ing commences at the end of the high-pressure cylinder, 
as shown by Fig. 1 on page 76, and rests on the bed- 

late for its whole length. The cylinders are kept 
ubricated by a double-acting oil pump, driven off the 
shaft ; sight-feed lubricators are used for other parts. 

The steam distribution requires four balanced valves 
for each cylinder. The admission to the high-pressure 
cylinder ranges from 0 and 75 per cent. of the stroke, 
and the governor is sufficiently sensitive to reduce the 
speed variations to 3 per cent. within a period of 
10 seconds. The release device is placed on the valve 
lever, in order to diminish the falling mass; this 
arrangement is shown in Fig. 2. A pawl A is attached 
to the eccentric-rod, and is carried round the centre 











iron, and the car body is bolted to it, layers of felt being 
interposed. The buffers and coupling-hooks, the air- 
brake cylinders, brake gear, and heating pipes, as well 
as the footboards, are attached to the main framing. 
The frame of the car body is of oak, cased outside wit 
sheet iron, and inside with pine boards. The roof is 
covered with prepared sail-cloth. Each side of the car 
has four windows and a double door. Theinterior forms 
one large compartment without subdivisions, sortir 
tables running all round the walls. Cupboards = 
shelves for letters are fixed above and below the tables ; 
registered letters are kept behind steel doors. In order 
to admit plenty of daylight a clerestory with large 
windows runs the whole length of the car ; four power- 
ful ventilators by Pintsch, of Berlin, are placed in this 
elevated story. The electric lamps are supplied by 
batteries from the Accumulator and Electricity Works, 
late W. A. Boese and Co., of Berlin, these batteries 
being stored under the tables. The steam for the heat- 
ing pipes comes from the engine ; but there is also a 
stove for aes heating. The car contains a 
lavatory and also special mail boxes, in which letters 
can be posted, as in all German railway mail carriages. 
The saloon carriage runs on two six-wheeled trucks; 
the brake appliances are like those just referred to. 
The carriage has a length of 60 ft., exclusive of buffers, 
and a width of 9 ft. 6in. The buffers are 40 in. above 
the rails, the roof 13 ft. 4 in, The telescope connection 
between the cars of this type is that of the so-called 








D-trains, which the passenger for Germany enters 











Fig. 9. 











Fig .11. 
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($959.0) of 
of the valve lever. In descending very slowly, this 
pawl strikes the lever B, which it drags with it, 
until it is tripped by striking the small wheel C, the 
position of which is determined Ly the governor, and 
the valve is closed. The cut-off depends upon the 
position of C. 

The exhaust valves are controlled by the same 
eccentric with two progressive levers. As the valve 
travel is very slow at the beginning of the opening 
and end of the closing periods, the whole mechanism 
works smoothly and <<. This remark also applies 
to the valve gear of the large cylinder which, as shown 
in Fig. 3, can only be regulated by hand, but is other- 
wise of similar construction. The rods and levers of 
the valve — are made of hard steel ; they are accu- 
rately finished to the hundredth of a millimetre, and 
are interchangeable. In Figs. 4 to 11 we reproduce 
some indicator diagrams of an engine of identical con- 
struction, which is at work in the Electric Central 
Station of Antwerp. The two sets of diagrams refer 
to 600 and 1000 indicated horse-power. 

A double-acting horizontal condenser is placed 
underneath the foundation of the Paris engine, which 
is in all respects constructed to the usual high stan- 
dard of MM. Carels Fréres, 








RAILWAY ROLLING STOCK AT THE 
PARIS EXHIBITION, 


Tur BresLAv CARRIAGE CONSTRUCTION CoMPANY’s 
EXHIBIT, 


Tue Breslau Actien-Gesellschaft fiir Eisenbahn- 
Wagenbau, of Breslau on the Oder, the second town 
in the Kingdom of Prussia, have sent to the Paris 
Exhibition the mail car and a saloon carriage illus- 
trated on page 77. The former represents a special type 
made by the company, and is mounted on eight wheels 
grouped in two four-wheeled trucks, made of pressed 
steel by Messrs. Fried. Krupp, of Essen. Each axle 
is controlled by a Westinghouse automatic brake and 





b 
by a hand Saks which is worked from a look-out pro- 





Pages 12 and 50 ante, 





jecting above the car. The main framing is made cf 





when landing in the Netherlands. The carriage we 4 
is occupied by one saloon, two large and two small 
sleeping compartments, in addition to servants’ room, 
buffet, lavatory, and ante-room, with lateral passage 
to the saloon. The main saloon, with its P roach, 
occupies the full width of the carriage. ‘ oe two 
large sleeping saloons are separated by a e; the 
lavatory is common to the two rooms. The two 
smaller sleeping rooms are separated by adoor. Each 
of the large sleeping saloons contains one bed, with 
mattress, pillow, on blanket ; in daytime the bed is 
turned into a sofa. The seats and backs of the small 
rooms; and of the servants’ room, can be transformed 
into similar beds. The sofa-couch in the saloon is also 
fitted with bedding, and the three fauteuils of the 
saloon and approach are likewise constructed as sub- 
stitutes for beds, All the sleeping compartments are 
rovided with convenient lavatories. The warm water 
or the double system of pipes, with radiators running 
through the whole car, comes from a stove with an 
expansion chamber. The stove is heated with 
coke, or steam from the ea is orem made use 
of in a special apparatus. The carriage.is illuminated 
with mixed gas, by which term, we believe, we may 
understand the mixture of oil gas and acetylene 
which is commonly applied on German railways. The 
ventilation is through the lamps and ventilating slides 
arranged in the clerestory. The brakes and inter- 
communication signals can be worked from each 
compartment of the carriage. 








WOODEN WATER-SUPPLY PIPING. 
THE wooden pipe illustrated in the engravings on 
ge 80, was constructed on the estate, in North 

Wales, of Mr. Harry Buddicom, M.I. Mech. E., 
Penbedw, Mold, to whom we are indebted for the 

hotographs ard particulars. The Piping is used for 

ringing water down to a farm for driving a mill, and 
for pumping by hydraulic means a supply for nine dif- 
ferent farms, the distance to the farthest away being 
3000 yards, while the height above the level of the 
pumping engine reaches to 200 ft. The pipe was built 
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at the rate of 15 yards per day by three men. All the 
tools for constructing it were made by the estate car- 
penter and a blacksmith, and cost some 2/. The pipe 
is in two lengths: the one shown in Fig. 1 annexed 
crosses the valley, and is 80 yards long ; the other, run- 
ning from a@ tank at the top of a hill toa Pelton wheel 
at the bottom, is about 120 yards long, the head of 
water in the latter being 65 ft. The total cost 
was under half the estimated cost of a cast-iron 
pipe at the then price of 6/. 5s. per ton.* The diffi- 
culty of handling heavy cast-iron pipes, too, would 
have been very great. 

The pipe, as completed and illustrated (Fig. 1), is 
10 in. in internal diameter, and is constructed of pitch 

ine segments. It is desirable that these should be 

ree from knots. There are in the circumference of the 

pipe 16 segments, each 16 ft. long, 1} in. thick, 
and each is milied outside to the external radius of 
the Pipe, but left flat inside, and banded round at 
each foot of length with a hoop-iron band. The 
pipe is continuous frem end to end, and there is 
only one segment butt-jointed under each band by an 
arrangement shown in the engraving. The butt joints 
are made tight with a short length of common blind- 
cord, kept in place with a couple of small wire nails, 
each segment being driven home, compresses the 
cord after two or three bands have been put on it. 
The ends of the segments are, of course, cut square, 
but not necessarily to a dead length. The pipe is 
quite tight under 35 lb. per square inch; it is, of 
course, always full of water. 

The tools employed, several of which are shown 
(Figs. 3 to 5), were a punch, with gauge to punch 
the bands to a dead length, a lever to hold the 
band down, so that one of the ends could be turned 
over, while the clip fastenings were being put in posi- 
tion. A tightener for the bands, with screw and 
forked abutment, to press against the clip, and so 
tighten the band, as shown in the engraving. In 
addition, there were hand-punch, shears, hammer, and, 
most important of all, an expanding mandril to form a 
core or centring, on which to build the wooden piping. 

The work of constructing the pipe may now 
briefly described. The 16 segments, each 16 ft. long, 
are taken and cut each into two pieces of graduated 
lengths. Thus the first is cut into pieces 1 ft. and 
15 ft.-long respectively ; the second into 2-ft. and 14-ft. 
lengths ; the third into 3-ft. and 13-ft. lengths, and so 
on. Then 16 pieces of segments, ranging Soe 1 ft. to 
16 ft., are taken right away to the point where the 
pipe will finish, and left there, as these pieces will be 
the last used to complete the whole pipe. The other 
16 pieces of segments have then one end rebated, 
so that when put together, like a cask, they can be 
driven tight into an iron ring, either as the socket of 
the bend pipe shown or as the pipe connecting to the 
Pelton wheel. We have now a piece of pipe with the 
ends of segments arranged spiaully around, beginning 
with the first, 1 ft. long, and ending with the last next 
to it, 16 ft. long. This will be readily understood by 
reference to Fig. 2. The expanding core is now in- 
serted ; this core has 16 segments expanded by means 
of a cone with a handle long enough to clear the last 
segment: The core, when contracted, fits loosely in 
the pipe, and has a tail to keep it true with the bore 
of the pipe. Some 6 ft. in front is a disc and a coil 
spring round it, so that a segment can be slip 
between disc and spring, as shown in Fig. 2, and thus 
kept approximately in place. The core is now brought 
opposite the shortest segment and expanded. A 
segment is slipped in with a bit of blind - cord 
stuck on the end to make thé joint, the--band, 
is put round, the tightener put in action; and-as the 
band is drawn tight, the core is contracted, and a few 
taps with the hammer make each segment go exactly 
into its proper place, and the outside is as round as 
if ene ina lathe. The core is then moved forward 
1 ft. to the next butt-joint, and the operation is re- 
peated. Thus the pipe is continuous from end to end, 
and the butt-joints run in a spiral round it, and the 
last pieces put in are the pieces which were cut off the 
first segments. 

The method of tightening and ry) the band secur- 
ing the segments is shown in detail by Figs. 3 to 6. 
The tightener has a jaw, and two wedges like the jaws 
of a testing machine. But one wedge has a pin which 
passes through a hole in the band into a hole in the 
opposite wedge, so as to grip at once without any slip. 





* The cost per foot is given by Mr. Buddicom as 
follows : 





Timber: Segments of pitch pine at d. 
7s. 6d. per 100 ft. run ... a “a 14.4 
Wages: Three men, one at 53. ; one 
at 4s. 6d.; one at 2s. 6d., building, 
say, 12 yards per day, 12s, = 1s. yard 4.0 
Clips and bands, say _—_.... ats sot 3.5 
219 
(Call it 22.0d.) —. 
Cast pipe, roughly 68 Ib. per foot, at 
6l. 5s, perton ... ms - 45.0 


or a saving of 23d. per foot plus labour of laying, carting, 
&c., of cast pipes. 
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Fig. 2. 























CLIP HERE 


Fig.6. 


DIAGRAM OF 
WAY BAND GOES ROUND 


RING WASHER. 


=> 


A few inches of band are wasted each time, but its end under a fulcrum on the top of it, the peg 
it is better to do this than encumber the worker with | passing through both ; so that a hook can be made by 


a long band. The sides of the tightener have two 
points, atone end, which fit into the clip on each side 
of the band. The other end has a slot, allowing it to 
on to the screw without unscrewing the 
handle, and a ring washer under the handle keeps it 
from coming off while being greet The band is 
cut to dead length and punch nd | 
being for the jaws of the tightener, the other has its | 
hole placed over a peg and a [iron lever, with | 


be slipped 





| the hole. 


at each end: one end 





‘hammering the band over (Fig. 5); thus the bend of 
the hook of each band is at an uniform distance from 
The band is then bent round on itself and 
round the pipe, and the clip, which is J-shaped of 
1 in. by } in., having a hole through it whic will 
centre with the hole in the band, is now slip 
the sides of the tightener are put in place and the band 
drawn tight by means of the handle and the screw, 
When tight enough, a hand-punch inserted in the 


d on; 
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VERTICAL PLANING 


CONSTRUCTED BY MESSRS 


MACHINE. 


WARD AND HAGGAS, ENGINEERS, KEIGHLEY. 








hole in the clip drives a hole through the band, 
a screw is put in, the band cut off and turned over. 

It has been found that the cast-iron bend at the 
bottom of the valley could have been dispensed with, 
as the pipe can be built with any reasonable curve by 
simply allowing unbanded segments to overhang, or 
supporting unbanded segments and allowing pipe to 
sag. A slight curve will be seen in Fig. 2. 





VERTICAL PLANE OR SLOTTING 
MACHINE. 

THR accompanying illustration has been prepared 
rom a photograph of a_ vertical plane or slotting ma- 
chine, specially designed and constructed by Messrs. 
Ward and Haggas, Eastwood Tool Works, Keighley, 
for dealing with heavy marine forgings, such as pro- 
peller-shaft bearings in stern frames, &c. The machine 
consists of a strong bed with accurately planed and 
scraped Y’s, 4 ft. across the face, upon which is care- 
fully fitted the cross slide, having a self-acting hand 
adjustment to or from the tool by means of screws 
running up the centre of the bed. Upon the cross- 
slide is fitted the square slide carrying the circular 
table, which is 5 ft. in diameter, and is provided with 
a self-acting and hand-oross traverse of 4ft., and a 
circular traverse by means of worm and wormwheel. 
This table is also fitted with locking screw and die, to 
firmly fix it in position when the circular motion is not 
in use. Upon one end of the bed is firmly bolted the 
uptight upon which slides the saddle carrying the tool- 
box, which is provided with a self-acting hand out- 
ward feed to the tool of 8 in. actuatei from the 
reversing shaft. This tool-box is so arranged that it 
can be taken off and a cross-slide bolted on in its place 
if desired. The whole slide is balanced, the weight 











working down the side of the upright so as to keep 
clear of the belts and pulleys. The machine is driven 
by means of pulley 3 ft. in diameter, 4} in. face, through 
bevel gear to a steel screw 44 in. in diameter, workin 
in bronze parallel bearings, giving motion to the too 
slide through a phosphor bronze nut. The feed motion 
is arranged with a reversing gear to feed in either 
direction, all the feed wheels being of steel. All the 
handles for operating the slides, and for starting and 
stopping the machine, are grouped together within 
easy reach of the operator. 








Buast-FuRNACES IN THE UNITED States.—The number 
of furnaces in blast in the United States at the commence- 
ment of June was 293, as compared with 283 at the com- 
mencement of December, 1899, 220 at the commence- 
ment of June, 1899; 195 at the commencement of De- 
cember, 1898; and 190 at the commencement of June, 
1898. The weekly productive capacity of the furnaces 
in blast was as follows at the dates named: June, 1900, 
296,376 tons; December, 1899, 296,959 tons ; June, 1899, 
251,062 tons; December, 1898, 235,528 tons; and June, 
1898, 225,398 tons. It will be seen that production has 
been increasing — the last three months, and that it 
is now appreciably larger than it was in June, 1898. 
The ip productive capacity of the furnaces in blast 
has moved on as follows, month by month this year: 
January, 294,186 tons; February, 298,014 tons ; rch, 
292,643 tons; April, 289,482 tons; May, 263,850 tons.; 
and June, 296,376 tons. The stocks of pig sold and un- 
suld in the United States at the commencement of June 
were 334,680 tons, as compared with 241,077 tons at the 
commencement of May, 197,532 tons at the commence. 
ment of April, 185,152 tons at the commencement of 
March, 142,336 tons at the commencement of February, 
and 127,346 tons at the commencementof January. There 
has accordingly been some accumulation of stocks during 
the last five months. 





SIMPSON’S PATENT DIAPHRAGM 
VENTILATOR. 

THE accompanying cross-section illustrates a venti- 
lator which has recently been fitted to several yachts. 
As will be seen from the illustration, it consists of a 
metal shaft or trunk, with two flanges, the lower for 
connection to the deck, and the upper to take the 


dome and the diaphragm-plate. This plate is pierced 
with air spaces, and there are co nding holes in 
the upper flange, so that when the dome and dia- 
phragm is rotated partly, which is done by means of 
a handle and spindle, or Projecting button on deck, 
the air-holes in flange and diaphragm are brought the 


one over the other. The area of. these uals 
the area of the trunk or shaft. The trunk projects 
some distance into the dome, forming a barrier to 


water and acting as an inducement to the circulation 
of air. The dome may have a glass top, as shown, 
but in the smaller sizes it is all of metal, It is well 
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known that ventilators for supplying air to ‘tween 
decks have some bad defects, chief among which are : 
1. The tendency of the screw to rust, and con- 
sequently to jamb. 2. Leakage. 3. Liability to 
damage by ropes. 4. Appreciable time taken to 
open or close. 5. The perishing of india-rubber ; 
and it is interesting to note how these defects have 
been eliminated in the ventilator illustrated.. 1. The 
diaphragm is of brass, and there is no screw spindle to 
rust or clog. 2, The barrier projecting into the dome 
keeps back any water which may have. percolated 
through orifices when the decksare flooded and the ven- 
tilator closed. 3. The ventilator and shaft being self- 
contained, there are no loose parts to get foul of ropes. 
4. It may be closed instantly, from above or sa sind 
deck. 5. There is no india-rubber or leather to 
perish, Various sizes and types of these ventilators 
are being fitted in some of the best yachts, and also in 
War Department and other vessels. The patentee is 
Mr. G. Simpson, M.I.N.A., and the ventilators are 
manufactured by Messrs. George Field and Co., 56, 
Holloway Head, Birmingham, 





Go.p.—The imports of gold into the United Kingdom 
continue to decline, the deliveries from South Africa 
being practically at an end for the present, although, of 
course, they may be resumed before 1900 has passed inio 
history. The aggregate imports in June were 1,885,849/., 
as compared with 4,048,011/. in June, 1899, and 4,054,7347. 
in June, 1898. In the six months ending June 30 this 
year gold was imported to, the a te value of 
12,706,842/,, as compared with 15,974,418/. in the corre- 
sponding period of 1899, and 26,627,551 in the corre- 
sponding period of 1898. British South Africa figured 
in these totals for 81,956/., 9,704,5867., and 8,145,196. 
respectively, Australasia sent us gold to the value of 
2,599,5077. in the first half of this year, as compared 
with 2,265,988/. and 3,885,463/. respectively ; and British 
India 297,959/7., as agg 5 8 with 773,021. and 806,570/. 
respectively. South Africa, British India, and Austral- 
asia are the main sources of our gold supply, the gold 
raised in the Klondyke district not having any appreci- 
able tendency to cross the Atlantic, being absorbed for 
the most part in the United States and Canada. The 
receipts of gold from the United States in the first half of 
this year were 2,580,692/., as com with 574,130/. and 
33,6281. respectively ; these deliveries. were, however, 
largely made to adjust trade balances. The same remark 
applies to our gold imports from Germany, which 
amounted to June 30 this year to 2,283,264/., as compared 
with 196,074/. and 3,411,416/.; and also to those from 
France, which amounted in the first half of this year to 
1,666,595/., as compared with 659,4277. and 3,300,262/. 
respectively. The value of the gold exported from the 
United Kingdom in the first half of this year was 
7,616,225/., as compared with 11,606,411/, in the corre- 
sponding period of 1899, and 18,192,083/. in the corre- 





sponding period of 1898, 
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PRESSURE DUE TO FLOW ROUND 
SUBMERGED SURFACES. 

The Distribution of Pressure due to Flow round Sub- 
merged Surfaces, with Special Reference to Balanced 
Rudders.* 

By Professor H. S. Herz Saw, LL.D., F.R.S. 
(Concluded from page 69.) 
IL. Tue Errect or INcREASED VELOCITIES IN PRODUCING 
Discontinuous Morion. 


Up to the present only the conditions have been con- | 





Fia. 28. 


sidered in which the flow takes place, so as to produce 
exactly the same conditions of pressure on each side of 
the plate, and if this has not occurred in the various 
examples already given of stream-line motion for the 
rudders of actual ships, it has only been because of the 
influence of the hull of the ship itself. In reality there 
is every reason for thinking that, even at low speeds, 
perfect stream-line motion does not actually occur with 
water, which is not a perfect liquid. This deviation 
from stream-line motion may not be very marked in the 
case of a body of fair form; but with anything like a flat 
plate placed at an angle, it must influence the results to a 
greater or less extent. ; 

Now Helmholtz and Kirchoff have devised a method 
for investigating the case where moving fluid is bounded 
partly by straight lines and partly by stream lines along 
which the motion is constant. The most general solution 
of the particular problem is one given by Schwarz. 
Briefly stated, it consists in a series of consecutive trans- 
formations of a function of a well-known complex variable, 
which Lamb has treated of in his work on hydrodynamics. 
The general result for a fiat plate has been given by 
Lord Rayleigh in a convenient form which at once enables 
es a pressure as well as the centre of pressure to be 

ound. 

This solution, however, can only be applied where we 
imagine the different portions of the water which divide 
upon the plate to branch off in such a way as to form two 
curves, which do not mee? until an infinite distance away, 
i.e., they enclose a body of dead water behind the plate 
or rudder extending to an infinite distance behind it. 
This conception, which, it is well to remark, has been 
taken exception to by Lord Kelvin in a series of articles 
alluded to in the author’s previous paper, where this 
subject is touched upon, certainly cannot be considered as 
coming within the range of practical hydromechanics, 
interesting as it is mathematically, It may, however, be 
well to show by an experiment, which the author has 
devised since the above-mentioned paper was written, the 
sort of thing that may occur when the pressure of the 
liquid is small, and a photograph of this effect for a 
plate at an angle of 45 deg. is illustrated in Fig. 28, 
where the dark portion behind the plate is shown, by 
allowing a little coloured liquid to enter at the back, 
which, it will be obvious, shows distinctly the region of 
comparatively dead water existing behind the plate. 

In support of the use of a formula which Lord Rayleigh 
danke it is stated by Taylor, in his work on ‘‘ The 
Resistance of Ships,” that the influence of this dead water 
behind the plate has little or no effect upon the flow of 
the liquid in front of the plate. But, by the author's 
method, it is possible, by using a less viscous liquid than 
glycerine (which is the liquid used for obtaining the 
results with the ships in Figs. 9 to 27, pages 66 to 69 
ante)—viz., water—and gradually increasing the velocity 
of the thin film, to follow the change which takes place 
in the form of the stream lines in front of the plate, when 
the effect known as ‘‘discontinuity” in the flow begins 
to take place behind. It thus becomes evident (Fig. 29) 
that a very considerable change in the stream-lines occurs 
in front of the plate as the discontinuous portion behind 
—— in form. The water may throughout be flowin 
8 ily in front, so that a very fair approximation of 
pressures may be obtained from the stream-line curves, 
which, when they are actually worked out, show a very 
considerable change in the distribution of pressure on the 
front surface of the plate as the velocity is increased, the 





college, in working out the details for the table of pressures 
and plotting the pressure curves, that he has had to de- 
fray theentire expenses in the way of an assistant, and 
applied, since the moving water continuously tends to| for the apparatus in connection with this and the two 
drag a portion of that which is at rest, or nearly so | previous papers. Concerning discontinuous flow in three 
behind the plate, from that position, by frictional con- | dimensions, however, which would approximate to the 
tact ; but there is every reason to think that by carefully | condition of things at high velocities, there is at present 
following up experiments of this character, and obtaining | very little hope of any experimental results, while on the 
some coanection between the velocities in practice and | mathematical side no single problem has ever been 
the results from the film experiments, some better idea | worked out in three dimensions for discontinuous flow, 
of the action of water upon an inclined plate or rudder | although the Adams Mathematical Prize has more than 
in a stream at various velocities could be arrived at. once been offered for a solution of this character, and 


form of border, where discontinuity occurs, at the same 
time also showing considerable variation. Of course, the 
term ‘‘discontinuity” here cannot be, strictly speaking 
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In order to illustrate this the author has taken two 
cases amongst those given of the water lines of ships, 
viz., Fig. 30, which correspond to Fig. 23, page 68 ante, 
and Fig. 33, which correspond to Fig. 18, page 67 ante, 
respectively. When this discontinuity occurs, it has, of 
course, hitherto been suppozed that no calculation of the 
pressure behind the plate, owing to the dead water, is 
possible; but it seems as if, being furnished with such 
diagrams as those aie the pressure at the bounding 
stream lines might obtained, and hence a fair idea of 
what is now the uniformly distributed pressure at the 
back of the plate might be estimated. This point is as 
far as the author has yet been able to pursue the subject, 
but it seems to offer an interesting field for investigation. 


III. Tue Propiem in THREE DIMENSIONS. 


Although there are good reasons for thinking that in 
most practical problems the assumption of flow in parallel 
planes approximates to correct results, yet it is easy to 
see that there must be circumstances urder which the 
character of the flow is very different indeed. Thus, for 
instance, compare a section through the centre of a sphere 
of the stream surface flowing round it, with the stream 
line round a solid cylinder, both of which case3 have been 
worked out mathematica'ly, and are shown side by side 
in the diagram, and it will be obvious what an enormous 
difference there is in the distribution of pressure in the 
two cases. Members will also remember the two cases 
worked out by Mr. Taylor in his two papers, and the 
great difference between the stream lines of the flow 
in parallel sheets and those round a body when it was 
considered as a solid of revolution. Hence it is worth 
very careful attempt to try and obtain the stream surface 
in three dimensions experimentally. 

The author made an attempt to do this by using a 
wedge shape film, the angle of the wedge being very small 
indeed, so that the greatest section was really in itself 
within the dimensions in which perfect stream -line 
motion with glycerine would occur. The resulting stream 
lines showed a remarkable difference from those obtained 
when the cross-section of the film was parallel instead of 
wedge shape, when ee results with the stream 
lines for the case of a sphere, there appeared some ho 
that at any rate solids of revolution could be treated in 
this manner. This hope, however, has been entirely 
destroyed by careful measurements, and also as a result 
of an investigation into the matter kindly undertaken by 
Professor Sir G. G. Stokes. 

Recently, however, the author has devised a piece of 
apparatus by means of which he has been enabled to 
squeeze a plastic material on which lines were marked 
round ies of various forms. A photograph of this 
apparatus is now shown, in which the flow is taking 
ie round a quarter section of a sphere, the front 
sectional surface of which is seen in contact with a thick 
plate-glass front. It is unnecessary to describe this ap- 
paratus at present, since the experiments have not pro- 
ceeded far enough to find the best material for use, or to 
measure the position of the lines for the case in question, 
in order to see whether the results approximate at all to 
stream-line motion. This investigation, however, he 
hopes to be able to continue, since the results obtained 
might prove of value, if the manner of flow at all 

with that of an incompressible fluid, and the 
half sectional models of ships could be used as ob- 
stacles. This leads him to remark that, while he has 
had the benefit of many valuable suggestions from his 
colleague, Mr. Hay, B So. and also of the kind assist- 





* Paper read before the Institution of Naval Architects. 


ance of Mr. Humfrey, B.Sc., a former student of the 
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even the apparently sale case of a circular plate with 
discontinuous flow at the edges has not been brought 
under mathematical investigation. 





Tuer Surz Canat.—The transit revenue of the Suez 
Canal Company in June amounted to 258,000/., as com- 
pared with 284,000/. in June, 1899. _The number of ships 
which passed through the canal in June was 255, as com- 
pared with 284 in June, 1899. The aggregate transit 
revenue collected in the first six months of this year was 
1,726,098/., as compared with 1,092,9407. in the correspond- 
ing period of 1899. The number of ships which passed 
through the canal in the first six months of this year was 
1674, as compared with 1893 in the corresponding period 


Pe | of 1899. 





M. Emite Gryevin.—After a brief illness, M. Emile 
C. Geyelin died recently at Philadelphia at the age of 
75 years. He came of an old Huguenot family, which 
for a long term of years had held the office of burgo- 
master of his native city of Mulhouse. He studied at 
the Ecole Centrale, and received a thorough mechanical 
training in the great iron works of André Koechlin and 
Co. In the latter part of 1848, after having further ad- 
vanced himself in his studies, by visiting industrial works 
in the north of France, Belgium, England, and Scotland, 
M. Geyelin came over to Philadelphia. Though the 
friendly attention of Mr. Isaac P. Morris, M. Geyelin 
presented the Jonval turbine, then a new device, to 
Messrs. E. J. Dupont and Co., who adopted these motors 
to advantage in their extensive powder works, and caused 
them to become better known. In 1850 similar turbines 
were installed in the Favimount water works of Phila- 
delphia. M. Geyelin gg became a consulting 
engineer with the late Mr. Richard Wood, of Messrs. 
R. ood and Co. M. Geyelin was the builder of a 
large number of turbines for municipal water works, in- 
cluding Manchester, New Hampshire, Augusta, Maine, 
Montreal, and the south and west of the United States. 





In later years he installed turbines at Niagara. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 13. 
A nuMBER of informal conferences in New York 
last week of the representatives of the leading 
iron and steel combinations has, doubtless, led 
to some formulations of policies and _ establish- 
ment of undertakings which the outside public is 
not permitted to know. There are, however, no 
further consolidations, no changes of existing rela- 
tions. These conferences were, however, the pre- 
liminary step of that coming unification of interests 
which events point to. The Cu:irnegie Company 
recorded a mortgage for 54,000,000 dols. money 
secured by its bonds, which money is to be 
used, so rumour says, to acquire competitive pro- 
rties when they reach the point of dissolution in 
the inevitable clash of interests which is coming. A 
half dozen or dozen big combinations, which at 
present control their own ore supply and coal mines, 
must crowd to the wall many which have to buy. 
The whole iron and steel industry is being organised 
on new lines, which point to greater consolidations 
and to the elimination of property and capacity not 
economically as vigorous as the great concerns i 
sessing within themselves all the raw material used. 
As to trade conditions, there is hardly anything to 
be said. As to what is being contemplated outsiders 
are equally inthe dark. The makers of Bessemer and 
of billets have not yet brought prices down to 15 dols. 
and 20 dols. respectively. The market is waiting 
for this. The manufacturers do not make public the 
cost of production, but buyers believe these figures 
will allow sufficient margin to make big dividends. 
Nor have steel rails been reduced to 25 dols. The 
asking and selling price is 35 dols. Buyers would be 
willing to push delayed work at 30 dols., but they 
will scarcely place orders for new roads at more. 
Repairing requirements will be steadily covered at 
whatever are the current rates. Bridge-building 
material is now under the absolute control of the 
combination. The present suspensior of mills may con- 
tinue until July 20, and, in some cases, longer. The wages 
schedules have not been definitely fixed. Production 
in the Lake Superior iron ranges has been largely cur- 
tailed. It is well known that there are enormous re- 
quirements to cover, and Midsummer buying may be 
inaugurated on a heavier scale and at an earlier date 
than is at present expected. The volume of business, 
as measured by bank clearings, is equal to last year. 








MISCELLANEA. 
In the past six months 1654 miles of railway have been 
laid in the United States. 


The new Royal yacht is to have a basin trial of her 
machinery on August 9, and to begin her trials at sea on 
August 18. 


The Government have ‘‘ dropped” their Factory and 
Workshops Bill, of which details have been given in 
ENGINEERING, 

The latest American ‘‘combine” is amongst the crucible 
steel producers, and is expected to be completed this 
month with a capital of 10 million sterling. 


The actual expenditure on naval shipbuilding for 
the year ended last March, it is officially stated, is 
1,900,778. less than the estimate, principally owing to 
armour-plates not being delivered. 


The traffic receipts for the week ending July 8, on 33 
of the principal lines of the United Kingdom, amounted 
to 1,950,207/., which was earned on 19,8854 miles. For 
the corresponding week in 1899 the receipts of the same 
lines amounted to 1,884,818/., with 19,548 miles open. 
There was thus an increase of 65,389/. in the receipts, and 
an increase of 3374 in the mileage. 


A very strong ‘‘ combine ” of Portland cement manu- 
facturers is being formed. Ib includes thirty of the prin- 
cipal firms, and has a capital of eight millions sterling, 
divided into ordinary and preference shares and deben- 
tures. About half the capital is being offered to the 
public, the lists closing to-morrow (Saturday) afternoon 
at3p.m. There is a very strong board. 


The First Lord of the Admiralty stated in the House 
of Commons, in reply to a question, that the use of nun- 
inflammable wood has been provided for in the specifica- 
tions for several British warships now under construction; 
but it has since been found to involve certain disadvan- 
tages, and further orders have been suspended until the 

‘st way of overcoming these difficulties has been ascer- 
tained by experience. 


. To-day (Friday) the lists open for applications for shares 
in Messrs, Guest, Keen, and Co., Limited, and remain 
open until Tuesday next, at 4.p.m. The capital is 1 mil- 
lion sterling in 5 per cent. cumulative preference shares, 
1 million in ordinary shares, and 1 million in irredeemable 
4 per cent mortgage debenture stock. Of this 250,000/. 
of debenture stock, and 130,000/. preference shares are 
offered to the public. The company will take over the 
business of the Dowlais Iron Company, and of Guest and 
Co., and of the Patent Nut and-Bolt Company, Limited. 


The fourth monthly meeting of the Liverpool branch 
of the Society of Model Eup ineers was held at the 
Balfour Institute on July 4, when a very fine collection 
of models was on view, and Mr. Hastings gave an in- | 
teresting description of the engine of his new model | 





torpedo-boat. The next meeting will be held in the 
Recreation Room at the Balfour Institute, Smithdown- 
road, Liverpool, on August 1, at 7.45 p.m., when another 
exhibition of models will be held, and a general discus- 
sion will take place on any difficulties experienced by 
members in connection with their work. The hon. 
secretary is Mr. Fred. T. Stewart, 14, Adelaide-road, 
Kensington, Liverpool. 


_ The first open-hearth steel furnace has just been estab- 
lished in New South Wales, at Lithgow. It is of the 
Siemens new type, and converts steel scrap into mild steel 
ingots. This is done by making a bath of molten pig 
iron, and melting the scrap in it by means of the gas 
flame. The steelj flows into a ladle which runs on rails 
over a pit about 6 ft. to7 ft. deep, 4 ft. wide, and 30 ft. 
long, in which the ingot moulds are placed. The ingots 
are lifted out by means of a Priestman travelling jib 
crane, placed on a trolley, taken to the rolling mills, re- 
heated, and rolled off into any required section. The 
furnace will melt a charge of 5 tons. The roof over the 
furnace and casting pit has a span of 70 ft., and a height 
at the pillars of 21 ft., and is 60 ft. long. 


The coal deposits which Spitzbergen possesses, or is 
supposed to possess, continue to attract a fair amount of 
attention, and in Norway no less than three syndicates 
have been formed for the purpose of exploiting them. A 
representative for one of these concerns has recently set 
out for Spitzbergen in order to erect buildings and com- 
mence working. The latter is not — to offer any 
difficulties, as the coals lie high in the ground, and the 
coast conditions are also favourable, which is more than 
can be said of the Bear Island coal deposits. These are 
supposed to amount to an aggregate of some 8,000,000 
tons, but as the Lerner Syndicate has sold its rights and 
property, the manner in which these deposits are going 
to be worked is still uncertain. 


An interesting report on certain South African timbers 
has recently been prepared by Mr. Herbert Stone on 
behalf of the Imperial Institute. One of the woods 
examined, which is of a fine rose colour and of excellent 
figure, has the extraordinary property of producing 
violent fits of sneezing in any workman operating on it. 
This property is especially marked during glass papering 
operations, but was sufficiently in evidence from the very 
first cut of the saw. The wood which receives the highest 
enconiums from Mr. Stone is the stinkwood, or Cape 
laurel, which should be an excellent substitute for 
American walnut. It is suggested that it should be in- 
troduced here as Cape walnut. The wood is said to be 
hard to saw, but to plane easily, turn well, and polish 
superbly. It weighs 50.84 lb. per cubic foot. 


The present naval reserves of gans and ammunition, 
&c., are reported by the Admiralty fully up to the 
authorised standards hitherto considered to be essential, 
but recent experience has emphasised the necessity of 
making an addition to those standards, especially as dif- 
ficulties have been found in hastening deliveries on 
existing contracts when new orders have to be placed. 
It is further proposed to establish for each foreign station 
reserves of guns and ammunition independently of the 
class of ships that may happen to form the squadron on 
the station at the time, thus rendering the relief of ships 
and their movements from station to station more simple 
than under the present system. The total cost of increas- 
ing and reorganising the reserves of naval armament 
stores as proposed, is estimated at 1,078,000/., of which 
it is considered that 709,000/. could be spent in the 
present financial year. 


Offers having been made to the Admiralty by certain 
— firms early in the year, for the sale of torpedo- 

at destroyers, which were then in a forward state of 
construction, negotiations for the purchase of these vessels 
were commenced. The purchase of five destroyers has 
now been arranged by the Admiralty—viz., one from 
the Elswick firm, one from Messrs. Palmer’s, and three 
from Messrs. Brownand Co. The total cost of these five 
vessels amounts to 350,600/., including 64,5107. for the 
destroyer, fitted with the new turbine motor, which has 
been built at Elswick on much the same design as the 
destroyer building for the Admiralty by Messrs Parsons. 
In view of this and other items, the Navy estimates for 
the year have increased by 1,269,300/ , bringing the total 
to 28,791,9007. It has also been decided by the Admiralty 
to purchase a repairing ship to accompany a fleet at sea. 
The two ships of this kind, the Vulcan and Hecla, already 
in the service are insufficient for present requirements. 
Tenders have been invited for the purchase of such a 
ship, which are now under consideration. 


The newly-formed Brown-Boveri-Parsons Syndicate 
have received an order from the Frankfort Corporation 
for a 4000 horse-power single-phase turbo-alternator for 
the extension of their well-known central station ; the 
actual capacity of which is four 500-kilowatt units 
and two 1000 kilowatt units, while two more 1000- 
kilowatt units are being erected. It is interesting to note 
in this connection that, although a single-phase plant, 
yet the total capacity of the motors connected to the 
Frankfort mains exceeds 5000 horse-power, which is the 
best possible proof that a properly pronectinget single- 
phase installation compares favourably with others, even 
as regards power distribution. At all events there is no 
town in England which can show a motor load approach- 
ing that of Frankfort. The turbo-alternator which has 
been ordered will run at a speed of 1360 revolutions per 
minute, giving current ata tension of 3000 volts. It will 
be capable of giving the full output of 4000 horse-power 
when working on an inductive load having a power factor 
of 80 per cent. The alternator will be provided with a 





special winding by means of which it can be made to 
generate three-phase current, in which case its output 
will be 5000 horse-power. The set will be by far the 





largest turbo-alternator ever made, and moreover will 
rival in power with the largest reciprocating steam en- 
~— ever built for direct connection to electrical ma- 
chines. 


The brick chimney just finished at the power station of 
the Metropolitan Street Railway Company, New York, is 
the highest in America, its top being 363 ft. above the 
ground level. The fiue diameter is 22ft. Draught will be 
supplied to 87 Babcock and Willcox boilers, having a total 
of 231,898 square feet of heating surface. The ground 
at the site selected being of a silty nature, and unfitted 
to carry the necessary load of 2.63 tons per square 
foot, piling was found to be requisite, and 13,000 piles, 
40 {t. long, were driven accordingly. The tops of the 

iles were cut off level at a distance of 19 ft. below floor 
evel. They were driven at 2 ft. 6 in. centres. The 
earth being removed 12 in. below the top of the piling, 
a concrete footing 88 ft. by 85 ft. 4 in. and 20 ft. thick was 
laid, the top being at the floor level. The concrete was 
made in the proportion of 1 part Giant Portland cement 
to three parts sand and 5 parts broken stone. The load 
per square foot on the bottom of the foundation con- 
crete is 263 tons. Starting at the top of the con- 
crete the chimney proper begins with red brick laid 
in cement mortar, the base being a square of 55 ft., 
with the corners cut off 4 ft. 5 in. back, thus making 
an octagon. This base tapers in to a 39-ft. square at the 
20-ft. elevation. Up to the 60-ft. elevation the outer 
shell of the chimney is 28 in. thick, except at the bottom, 
where for 5 ft. in height the inner and outer shell are 
all one. From 60 fo. to 150 ft. level, the thickness 
of the outer shell is 24 in., and from 160 ft. to 200 ft. 
level, it is 20in. From 200 ft. to 280 ft. level, this thick- 
ness is 16 in., at which elevation it is increased again to 
20 in. up to 323 ft. level, where the diameter is 26 ft. 10 in. 
At this point the enlargement for the cap is commenced, 
so that at the 343-ft, elevation a diameter of 35 ft. is 
obtained, giving an overhang of the cast-iron cap of 49 in. 
ae ta a or batter of the exterior cylindrical part is 34 in. 
in t. 


The progress of New South Wales as regards its public 
works ‘ clearly indicated in the pevtoon report of Mr. 
Robert Hickson, M. Inst. C.E., the Under Secretary 
for Public Works for that colony, which has recently 
reached this country. In his statement of the opera- 
tions of his ag oe during the 12 months ended 
June 30, 1889, Mr. Hickson first refers to the gross expen- 
diture for the year, which amounted to 2,165,8187. 14s. 11d., 
of which 813,8092. 11s. 5d. was provided from the 
consolidated revenue and 1,352,000/. 33. 6d. from loan 
funds. Of the gross amount the appropriation was as fol- 
lows: Establishment, 26,3662. 14s. ; way construction, 
179,482/. 33, 9d.; tramway construction, 174,605/. 163. 8d.; 
harbours and rivers, 532,085/. 103. 2d ; dredging, 78,9377. 
18s.; country towns’ water supply, 42,789/. 7s. 7d.; water 
conservation, irrigation, and drainage, 13,6667. 15s. 4d.; 
Government architect, 270,9897, 6s. 3d.; roads and 
bridges, 644,0687. 6s. 6d.; and sswerage construction, 
202,826/. 163, 8d. Compared with the preceding year the 
rom 20 J figures show an increase of 590/. 17s. 5d. under 
the head of expenditure from revenue, and an increase of 
305,7512. 1s. 7d. in loan expenditure, the net result bein 

a total increase of 396,341/. 193. over the disbursements o' 

the previous year, The number of contracts entered into 
during the year under notice was 5053, and of these 93 
were for railways and tramways, 103 for harbours and 
rivers, 12 forcountry towns’ water supply, three for water 
conservation, irrigation, and drainage, 424 for Govern- 
ment buildings, 4127 for roads, 260 for bridges, and 31 for 
sewerage construction. At the close of the year ended 
June 30, 1899, there were 693 contracts in p carry- 
ing liabilities to the amount 438,920/. 63. 10d. Detailed 
reports relating to the year’s operations are furnished 
by the heads of the various departments, and they form 
an accurate and interesting record of the multifarious 
undertakings carried out during the period under review, 
and at the same time indicate the progress and develop- 
ment of the colony. Judged by its public works, its 
development is seen to be very considerable. On 
June 30, 1899, the total mileage of existing railways was 
2705 miles, with about 130 miles more in course of con- 
struction, and one line, that from Tamworth to Manilla, 
29 miles in length, has since been opened for traffic. In 
addition to this, work has been begun on three further 
lines, having a total of over 110 miles, so that by this 
time New South Wales probably possesses nearly 3000 
miles of railway. Progress is being made with electric 
tramways, steam and cable tramways being in course cf 
conversion upon that principle. 





TABULATED WEIGHTS OF SteEL.—Mr. Edwin Lister, 
of Saltburn-by-the-Sea, has issued a pocket-book of Eng- 
lish and French tabulated weights of steel, dealing with 
such sections as angle, tee, bulb-angle, flat, bulb-plate, 
bulb-tee, channel, zed, hoop, round, square, half round, 
hollow half round, feather edge, convex, wire, and sheets. 
Each table is accompanied Af its metrical equivalent. 
The work is published by Messrs. W. Appleyard and 
Sons, Limited, Middlesbrough, at 8s. 6d. 

Lran’s Royat Navy List.—We have just received 
from Messrs, Witherby and Co., 326, High Holborn, and 
4, Newman-court, Cornhill, London, the July issue of 
Lean’s Royal Navy List, the most comprehensive 

ublication of the kind issued. Its merits are so well 


nown that they need not again be enlarged upon ; but it 
may be said that the record of war and meritorious ser- 
vices of each officer, which forms one of the distinctive 
features of Lean’s List, has been revised so that the ser- 
vices of the officers engaged in the present campaign n 





South Africa are included, 
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GEARED LOCOMOTIVE FOR THE McCLOUD 
RIVER RAILROAD. 


Tue McCloud River Railroad is located at the base 
of Mount Shasta, Siskiyou County, California. The 
road is at present about 20 miles long, and is an inter- 
esting piece of engineering. As there is much danger 
from forest fires during the long dry season when it 
is operated, the use of wooden trestles or bridges, was 
avoided. Instead of such constructions large earth 
fills were made ata comparatively small cost, with 
hydraulic nozzles. To effect this streams of water 
were directed against an adjacent bank, or the cut, 
and the material washed into the depression and re- 
tained there by parallel*dams until the solid matter 
settled. The waste water escaped at a suitable over- 
flow. 

During the winter months the road lies under 
several feet of snow. The curves in the main line are 
many, of 383 ft. radius, On the spurs into the forest, 
some of the curves are 190 ft. radius. The main line 
over the mountain is thoroughly well made. Starting 
from McCloud, the road has approximately 1 and 14 
miles of 2 and 3 per cent. grades; after these there 
are about 6 miles of steady 4 per cent. grade to the 
summit, which has a 2-mile level, then it is all down 
grade to Upton, a station on the Southern Pacific Rail- 
road ; these grades vary from nearly level to 4 per 
cent. All the 4 per cent: grades are compensated for 
curves. The distance from McCloud to Upton is 
approximately 18 miles, and is called the main line. 
The road was surveyed and constructed for the com- 
pany by Mr. H. Cooley, formerly superintendent of 
the Mount Shasta division of the Southern Pacific 
Railroad. 

At McCloud is located the large mill having a capa- 
city of 150,000 ft. of lumber per day. Several smaller 
mills are located in the neighbourhood, and it is the 
output from these mills that is taken over the moun- 
tain pass to Upton. 

Direct-connected locomotives and Heisler locomo- 
tives are used on the road. The Heisler locomotives 
also work on the uneven tracks that carry the timber 
from the interior of the forest to the mills. The cars 
are ordinary flat cars fitted with air brakes, and have 
a capacity of 20 tons each and weigh 10 tons each. 
They were loaded with 18,000 ft. to 22,000 ft. of green 
lumber cut from logs so heavy that many of them 
sink in the mill nde 

At one time the line was worked by two locomo- 
tives. One of these was a direct-connected ‘‘ Mogul” 
locomotive, which was rented from the Southern 
Pacific Railroad, whereit was used on their heavy grades 
for which it was designed; it had six drivers con- 
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nected and a pony truck under the front end, the total 
weight being 60 tons, This engine, and a Heisler 
locomotive of the same total weight, together and 
alternately did tervice on the main line, hauling 
trains up to the summit from McCloud. The ‘‘ Mogul” 
would haul regularly as a full load on dry rails, four 
of the loaded cars, approximately at an average 
speed of six miles per hour up the long 4 per 
cent. grade. The Heisler locomotive of the same 
total weight under the same conditions regularly 
hauled at the same ye six of the loaded cars, with 
considerably less fuel per train-ton. On wet rails, 
the Heisler locomotive had further advantages 
because of its great tractive power, and continued to 
haul the lar load of six cars of lumber, whereas 
the ‘‘ Mogul” could haul but three loaded cars at no 

reater speed than the Heisler hauled the larger train. 
he deficiency of the latter engine was largely due to 
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slipping of the drivers, and waste of power and adhe- 
sion caused thereby. 

Later, a direct-connected locomotive, of the same 
total weight as the other engines, was also placed on 
the road. This engine was specially designed for the 
road, and was provided with a pony truck at both ends 
of the engine proper, to prevent climbing and crowding 
of the rails. Like the “ Mogul,” it had six connected 
drivers, which were made as small as possible, con- 
sistent with good design. This locomotive would not 
haul more cars than the ‘‘ Mogul,” and on wet rails its 
capacity was limited to three loaded cars, and often 
it could take but two heavy loads. The speed of the 
engine with the loails was no greater than that of the 
others. The down-grade speed of all trains was 
limited by the superintendant to 12 miles per hour; 





but at times they ran from 15 to 20 miles per hour, 
although this was rot contidered safe practice, and 
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All the locomotives burned wood. 
The Heisler locomotive readily passed curves of 


was forbidden. 


100 ft. radius. With good fuel the Heisler locomo- 
tives will exert a tractive power equal to one-fifth of 
their weight at a speed of 5 or 6 miles per hour regu- 
larly as a full load. 

A 60-ton Heisler locomotive, built for the McCloud 
River Railroad by the Stearns Manufacturing Com- 
pany, of Erie, Pennsylvania, is illustrated on our two- 
page plate, and also on the present page and pages 85 
and 88. Its general es is given by Figs. 1 
and 2, on page 88, which show that the engine is car- 
ried on two four-wheeled trucks, all the eight wheels 
being driven, while the wheels under the tender are also 
coupled and driven. Power is supplied by a pair of 
diagonal engines placed crosswise of the boiler (Fig. 3, 
annexed), driving on to a crankshaft Ilving below the 
boiler, and parallel to its centre !ne. Both ey linders 
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drive a single crank (Figs. 10 to 16, two-page plate), in 
the manner custo’ with diagonal engines. There 
are five shafts coupled up in one length beneath the 
boiler of the locomotive. There is, first, the crankshaft 
already referred to, and at each end of it there are two 
other shafts, with two universal couplings (Hooke’s 
joints) connecting them to each re of the crank- 
shaft (Fig. 2, page 88). By these means power is 
conveyed to the leading axles of the front truck, 
and to the trailing axle of the rear truck. The end 





piece of shaft in each direction carries a bevel pinion 
(Figs. 31 and 32, annexed) gearing with a bevel wheel 
on the axle. This shaft is carried in a long bearing 
on the bolster (Fig. 31), and has a square en (Fig. 32) 
on which the univereal coupling is bolted. It is 
inclined to enable the intermediate length of shaft to 
pass over the other axle of the truck. This inter- 
mediate shaft has no bearin 


Bs, and allows the truck 
to swivel as the exigencies of track may require. 


To drive the wheels of the tender a second system 
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of shafting isrequired. On the crankshaft is a toothed 
wheel (Fig. 1, page 88), fearing with a similar wheel 
on & shaft above it. These wheels are not spurs, 
but very long cones, as shown in dotted lines in Fig. 2 ; 
they drive an inclined shaft beneath the firebox and 
the footplate. This shaft ends in a universal joint, 
and is coupled to two other shafts in the manner 
already described in reference to the crankshaft. 
Both joints are visible under the tender, although one 
has to be sought for behind the leading wheel of the 











86 


ENGINEERING. 


[JuLy 20, 1900. 








truck. The body of the tender is illustrated in Figs. 


38 and 39 on page 85. 
The following are the chief dimensions of the 


engine : 
Dimensions of a 60-Ton Heisler Locomotive. 
Gauge of track ... oA ae .. 4 ft, 84 in. 
Total weight on 12 drivers with water 
in boiler, tank pine f wee pos 60 tons 
Weight with full supply of fuel and 
water ... _ es = ves FO 255 
Diameter of drivers 40 in. 
Tread of tyre 43 ,, 
Rigid wheelbase 66 ,, 
Total wheelbase 37 ft. 
Length over all... 45 ft. 9 in 
Height over all ... Fe 13 .,. Bos 
- to centre of boiler ie ee | 
Maximum spe S ...15 miles per hour 
Working speed with load 5 to 7 miles 
per hour 
Working speed, empty ... 10 to 15 miles 
per hour 
Boiler: 
Diameter of shell __... ae 48 in 
as wagon top shell ... 64 ,, 
Height of firebox... - ait a 
Length of firebox, inside 813 ,, 
Width of firebox = 43 ,, 
Number of tubes 1 
Length of tubes 11 ft. 
Diameter of tubes 2 in. 
Working pressure 170 lb 
Engine: 
Diameter of cylinders... 18 in 
Stroke of cylinders 4. 
Diameter of crankshaft a is 
a axle journals Si. 
* pinion shaft Gh: 
Capacity of tank 2800 gallons 


Geared locomotives are quite common in America, 
where they are usually called ‘‘logging locomotives,” 
from the fact that they are used to haul lumber, either 
sawn or in log, out of the woods. In some cases they 
run on wooden rails made of tree trunks, and have 
broad double-flanged wheels for the purpose. Natu- 
rally there are many of them which are roughly con- 
structed, and quite of a different class from that which 
we are illustrating, and which has been put on the 
market to compete with heavy locomotives of the 
standard types. A reference to the details on our 
two-page plate will show that great care has been 
taken to make all the parts not only of good design, 
but well adapted, by reason of their simplicity 
and accessibility, for use in remote districts where 
skilled assistance is scarce. The difference between 
financial success and failure with an engine of this 
kind depends greatly on the amount of the repair bill, 
and this matter has been kept in the forefront by the 
makers. Fig. 40, page 84, shows the hauling capacity of 
these engines in tons, exclusive of the engine and tender. 
On the bottom line is given the weight of the engine 
in tons. Immediately above is the weight of the train, 
while the vertical height shows the grades. For ex- 
ample, if it be desired to know what a 40-ton locomo- 
tive can do, the figure 40 is found on the bottom line. 
Immediately over this is the figure 1950, which sig- 
nifies the engine will draw 1950 tons on the flat. But 
if, instead of the track being level it be a 6 per cent. 
grade, then the curve starting at 40 tons, and marked 
** 40” must be followed until it cuts the horizontal 
line at 6 per cent. A line dropped vertically from this 
point cuts the base at 85 tons, and shows that that is 
the maximum load. Ona } per cent. grade the loco- 
motive would haul 850 tons, and on a 4 per cent. grade 
142 tons. 





Coat ror Brazit.—In the first quarter of this year 
130,953 tons of coal were shipped from Cardiff to Brazil. 

InstituTION OF ExrcraicAL EnGingers.—The Insti- 
tution of Electrical Engineers are making preparations 
for entertaining the members of the American Institute 
of Electrical Engineers who are to spend a few days in 
London on their way to the joint meeting in Paris on 
Au; ust 16. There is to be a trip up the river on rome ~ i 
August 12, a dinner on the evening of Monday, the 13th, 
and several works will be visited on August 13 and 14, 
The joint meeting is to be held in the American Pavilion 
in the Paris Exhibition on the morning of Thursday, 
August 16, when the subject for discussion is the relative 
advantages of alternate and continuous current for a 
general supply of electricity, with special reference to 
interference with other undertakings, rather than ordi- 
nary commercial industrial conditions. The Council 
of the Institution proposes to grant 5/. to each of twenty 
selected students, to assist them to visit the electrical 
exhibits in the Paris Exhibition. The conditions of the 
rant are that (1) the selected student shall spend at 
east six days in Paria, the visit to commence not earlier 
than August 27. (2) He shall write an essay or a paper 
on the exhibits in a special section allotted to him, and 
shall send the paper to the Secretary of the Institution 
before November 15, 1900. (3) The paper submitted 
shall, like all other papers presented to the Institution, 
become the property of the Institution. If approved by 
the Council, it may be read at a meeting of the Students’ 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 


steady on Thursday forenoon, but not more than 5000 
tons of iron changed hands. Hematite iron lost 1s. per 
ton, but Scotch was unchanged, and at the close of the 
market business was adjourned till yesterday morning. 
The ruling price for Scotch iron was 693. 11d. per ton. 
There was no afternoon session, and the ‘‘ring” did not 
meet he ge till yesterday forenoon. Business was 
resum yesterday, but only a few lots changed 
hands. Prices were strong, notwithstanding the weak 
American advices, and Scotch rose 34d. per ton, 
and hematite iron 1s. 3d. per ton. <A sale of 1000 
tons of Scotch and Cleveland (delivery of either in 
seller’s option) was made at 57s. 6d. all this year, with 
5s. forfeit in seller’s option. In the afternoon business 
was still idle, the sales for the day not exceeding 5000 
tons. Scotch and Cleveland closed 6d. per ton upon the 
day, and hematite iron 9d. per ton. The settlement 
prices were: 70s. 444., 693., and 82s. 9d. perton. Busi- 
ness in the pig-iron market continues inactive, but the 
tone remains strong, ona little “‘bear” covering and a 
scarcity of sellers. ‘This forenoon about 5000 tons changed 
hands, and Scotch iron rose 741. per ton, and hematite 
iron 3d. per ton; but Cleveland was marked down 6d. 
About other 5000 tons were dealt in at the afternoon 
session and the tone remained strong, Scotch closing 1s., 
per ton up on the day. The settlement prices were: 
71s. 43d., 683. 91., and 833. 31.—copper 73/. 103. per ton. 
The following are the current quotations for No. 1 makers’ 
iron: Clyde, 843. 6d.; Gartsherrie, 85s. 6d.; Calder, 
863. 6d.; Summerlee, 883. 6d. ; Coltness, 903.—the fore- 
going all shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 833. ; Shotts (shipped at Leith), 88s. 6d. 
Carron (shipped at Grangemouth), 853. 61. per ton. 
With all the iron and steel works closed, and the general 
staffs on holiday, there has been practically no business 
done since last Wednesday in any branch of the iron or 
steel trade. Where business took place it had relation 
to the closing up of ‘‘ bear” accounts, which raised the 
prices of both Scotch and hematite iron warrants 6d. per 
ton. Speculation nvors 4 the past week has been very 
much confined to Scottish warrants, and a smart advance 
in the prices of these has been established. The move- 
ment was started by one or two dealers of bullish propen- 
sities, but to all appearances the more recent buying has 
been on the part of ‘‘ bears,” who are anxious to ease their 
engagements, more especially after the severe backwarda- 
tions which they have been compelled to pay in hematite 
iron and Cleveland warrants. The market is so easily mani- 
ulated by inside operations that outsiders are refraining 
rom any attempt to speculate in warrants, and for some 
time to come it is evident that business will becomes more 
and more contracted. The number of furnaces in actual 
blast is 79, against 85 a week ago, and 80 a this time last 
year. The stock of pig iron in Messrs. Connal and Oo.’s 
public warrant stores stood at 101,218 tons yesterday 
afternoon, as compared with 103,332 tons yesterday 
week, thus showing a decrease amounting for the week to 
2114 tons. 


Finished Iron and Steel.—The makers of malleable 
iron and steel will meet in Glasgow next Monday to 
review the situation. As there has not been any change 
since their last meeting, they will again have to adjourn, 
and over August 1, by which time the Coal Conciliation 
Board will have again met to consider the wages question. 
It has been suggested that much of the current talk about 
American competition is a part of the game being played by 
consumers of iron and steel here to get down prices. This 
may beso; at the same time there is no possible manner 
of doubt about the reality of the American offers. Many 
of these have not yet materialised into business, but it is 
held that the day is not far off when the home article, 
owing to its high price, will be displaced by the 
Yankee brand. Ship-plates have been delivered at 
Cardiff for the first time since the slump started 
in America. The Irish shipbuilders are proving very 

customers, and are expressing themselves as 
thoroughly satisfied with the quality of the plates. 
Scotch builders have been offered large lines at 7/. 10s. 
per ton delivered on the Clyde. This is roughly about 
7s. 6d. per ton under Scotch makers’ pric3s. Steel 
billets, slabs, and blooms are being offered almost for 
what they will bring. Within the past few days letters 
have been received ing for orders and guaranteeing 
rompt delivery. Similar offers are being made to 
Gontinontal consumers. 


Sulphate of Ammonia.—The last report of the weekly 
shipments of sulphate of ammonia from Leith gives them 
at 375 tons. 

Glasgow Copper Market.—Business in copper on Glasgow 
Exchange continues still to be nominal, and the settle- 
ment price is quoted as 72/, 15s. per ton. 


Messrs D. and W. Henderson and Co.—The first annual 
report of this firm, now a limited concern, states that the 
results of the year ending April 30, 1900, have been satis- 
factory. The profit, after p ved the cost of renewals 
and upkeep, amounts to 59,467/. 93. 2d. The directors 
look with confidence to the present year, as new contracts 
have been booked sufficient to keep the works in full 
employment for another year. Messrs. Henderson and 

occupy Meadowside poe peep Yard, which was 
long occupied by Messrs. Tod and Macgregor, who built 
many famous iron steaniers. 


Highland Society’s Show.—The seventy-ninth show of 
the Highland and Agricultural mar of Scotland is 
being held at Stirling this week. So far as the imple- 
ment department is concerned, the most advanced and 
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Glasgow Pig-Iron Market.—The pig-iron market was |. 


shown. No prizes are awarded for implements. Next 
year’s meeting will be held in this city. 
Royal Society of Edinburgh.—The last ordinary meet- 
ing of the session of the Royal Society of —— was 
held on Monday evening, the Right Hon. Lord Kelvin, 
President, in the chair. The President gave in com- 
munications ‘‘On the Motion Produced in an Indefinite 
Elastic Solid Body by the Motion through the Space Oceu- 
pied by It of a Body Acting on It eg tel Attraction or Re- 
ae ol and ‘‘On the Number of Molebules in a Cubic 
ntimetre of Gas.” Sir John Murray, F.R.S., gave 
a preliminary note on the deep-sea deposits collected 
during the Valdivia expedition. The vessel sailed from 
Hamburg in August, 1893, and was absent till May, 1899. 
She rounded the north of Scotland, and proceeded north- 
wards by the European and African coasts to the Cape, 
and thence went southwards to the Antarctic ice barrier. 
Deep-sea soundings were taken there of over 3000 fathoms, 
which showed that the Antarétic Ocean was deeper in 
that region than was previously supposed. The vessel 
then turned northwards towards the Indian coast, and 
returned home by the Red Sea and the Mediterranean. 
Over 2000 samples of deposits | ogy oto by the sounding 
tube, the trawl, and the dredge from depths ranging 
from 44 to 5911 metres (24 to 3231 fathoms) had been 
sent to Edinburgh for examination and description. It 
was likely that a detailed examination of the Valdivia 
collections would throw much light upon many subjects. 
A general description of the geographical distribution of 
the clays and oozes in the bottom of the ocean was given 
in the paper. 

The Late Mr. J. C. J. Freeth, one of the Founders of 
the Tubemaking Industry.—Mr. J. C. J. Freeth, was one 
of the — town councillors of Coatbridge and a magis- 
trate of the burgh. He was 75 years of age at his death. 
Mr. Freeth was a partner of the Caledonian Tube Gom- 
pany, Coatbridge, and he, along with the late Mr. Baker, 
was concerned in the introduction of the tubemaking 
industry into Scotland. 





Dates or Licgut Ratbway Commissioners’ INQUIRIES. 
—Ibt is announced for the convenience and information 
of the public and the parties interested that the follow- 
ing dates have been provisionwlly proposed for the hold- 
ing of local inquiries by the Light Railway Commis- 
sioners. Due notice by advertisement and otherwise 
will pi in the usual way when any date is finally 
arranged: July 23, Kingston, Surbiton, and District 
and Extension; July 24, Hayling Island; July 23, 
Norwich and Durham; July 30, Bath and District; 
July 31, Bridgwater, Storvey, and Stogursey ; August 1, 
Devon South Ham; August 3, Mid-Anglian; Mid- 
Anglian (amending) ; September 20, Rhyland, Prestatyn 
(Extension) ; September 21, Pwelheli and Nevin; Sep- 
tember 22, Warrington and Runcorn ; September 24, 
Windermere and District; September 25, Blackburn, 
Whalley and Burnley ; September 26, Wigan ; Septem- 
ber 27, Hyde and Dukinfield; October 8, Deanhead ; 
October 9, Nidd Valley ; October 10, Durham and Dis- 
trict ; West Hartlepool (Kxtensions) ; October 11, Jarrow 
and South Shields; October 12, Wales and Laugton; 
Barnsley and District (Extension No. 2); October 17, 
Kidderminster and Bewdley; October 18, Cleobury, 
Mortimer, and Ditton Rivers ; October 25, Swansea and 
District ; October 26, Llanelly and District ; October 27, 
Rhondda Valley. 


Tue TurBtne Propettep Torrepo-Boat Dratroyer 
‘*Virer.”—H.M.S. Viper underwent a one-hour’s full 
power trial on Friday last, 13th inst., off the mouth of 
the Tyne, to test her capabilities at maximum speeds, 
before proceeding to Portsmouth to undergo her official 
trials. Among the gentlemen present were Mr. Ball, Mr. 
Laughrin, Mr. Wright, and Mr. Hobson, of the Admi- 
ralty; Mr. C. J. Leyland, Mr. A. A. C. Swinton, Mr. 
Herbert Rowell, Mr. F. Marshall, Mr. J. Denny, Mr. 
Ward, Mr. Brock, the Hon. C. A. Parsons, Captain 
Thompson, R.A., and other gentlemen interested in 
marine engineering. Oa the vessel leaving the Jetty at 
11.10 a.m., the displacement was 389 tons, the load carried 
being about 10 tons in excess of the Admiralty require- 
ments for 30-knot destroyers. She steamed down the 
Tyne at 14 knots speed to Tynemouth Pier, which was 
passed at 11.45, and at 12.5 she passed the mile-post ata 
speed of 36.585 knots per hour. She had, therefore, 
worked up from a speed of 14 knots to 36.585 knots in 
twenty minutes. e six consecutive runs were at the 





following speeds : 
Time on Equivalent Speed in 
Measured Mile. nots per Hour. 
1.38% 36 585 
1.413 35 503 
1.37 37.113 
1.333 36 585 
1.37 37.113 
1.394 36.072 


The mean of two runs with and against the tide was 
36.819. The Admiralty mean of the six runs over the 
mile, with and against the tide, was 36.581 knots per 
hour, which speed was also the mean for the hour’s run. 
The mean revolutions for the hour’s run was 1180 per 
minute. The steam pressure in the turbines ran up to 
200 lb. per square inch, and the mean air pressure in 
stokeholds was 44 in. The unusually short time required 
for working up to full speed was as remarkable a feature 
of the trial as the extremely a ae recorded, both 
features being considered very valuable in war vessels, and 
cross-Channel passenger vessels. Throughout the trial 
the machinery worked with the utmost smoothness, and 
practically no vibration was experienced in any part of 








Section, and if so read, will be eligible for the usual Insti- 
tution Premiums offered for such papers. 


approved mechanism in t20!s and implements is b2ing 


the vessel. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Davy Brothers, Limited.—The directors of Davy 
Brothers, Limited, at their annual meeting this week, 
had the satisfaction of showing a profit on the year’s 
operations as against/a loss in the previous twelve months’ 
trading. The gross profit for the year was 6344/. 16s. 4d., 
and the net gain 2796/. 1s. 10d., as compared with a net 
loss of 3207/7. 16s. 2d. on the previous year’s working. 
Deducting the above profit from the adverse balance of 
5171/. 15s. 10d. brought forward from the previous year, 
it reduces the balance at debit of profit and loss account 
to 23751. 14s. The expenditure on new machinery 
amounts to 9949/7. 7s. 5d. 

Tron and Steel.—There has been very little change 
during the week in either the local iron or steel trade. 
The complaint of manufacturers is that although there 
are plenty of orders agg og hand, they are of much 
less an than usual. This is especially the case in 
the buying of tool and the better brands of crucible steel, 
orders for which are being given out very carefully. It 
is scarcely expected that with the high cost of production 
manufacturers will be able to reduce their quotations for 
some time to come, but there is a possibility of the market 
being seriously affected by supplies from abroad. Many 
of the large houses in the steel trade are being kept very 
fully occupied on Government work. There have recent 
come to hand further contracts for forgings, shot, shell, 
and the more expensive projectiles, and these are having 
a steadying effect on the trade. The latest information 
from Sweden is to the effect that houses producing the 
best brands of Swedish bar iron are restricting their out- 
put as much as possible on account of the difficulty in ob- 
taining supplies of charcoal and its greatly increased cost. 


South Yorkshire Coal Trade.—The Midland Railway 
Company is still buying its supply of coal in the open 
market, but those companies who recently placed their 
contracts are taking large quantities. The export trade 
continues very heavy. The tropical weather has not 
caused any diminution in the sale of coal for domestic 
purposes, and the gas companies are taking more than 
they usually do at this period of the year. Best silk- 
stone coal is making 153. per ton, and best thick seam 
Barnsley 14s. to 14s. 6d. Steam coal is realising 15s. to 
16s. in the open market. The prices asked for small coal 
are exceedingly firm, and no reduction can be secured by 

lacing large orders. Engine nuts make 12s. to 12s. 6d.; 
Peat washed slack, 11s. tolls. 6d.; and ordinary pit slack, 
93. 6d. Coke retains its high price, and the quotations 
are: Best washed coke, 2ls. to 22s.; and secondary 
qualities, 18s. to 19s. 





PERSONAL AND TrRADE.—The British Electric Traction 
Company, Limited, report the following staff changes: 
Mr. James Devonshire, having been appointed a member 
of the committee for associated undertakings, has vacated 
the position of district superintendent for London and 
South-Eastern District. Mr. Daniel F. Sugrue has vacated 
the position of district superintendent for the eastern 
counties district, and will undertake certain supervisory 
duties for the management. Mr. George Stevens has 
resigned the position of secretary, and has been appointed 
chief district superintendent with charge of the London 
and south-eastern and eastern. counties districts. Mr. 
Charles H. Dade has been appointed secretary of the 
company. Mr. Ernest Hopwood has been appointed 
districts secretary. — Messrs. Babcock and ilcox, 
Limited, announce that after Monday next, the 23rd inst., 
their — address will be Oriel House, Farringdon- 
street, E.C. 





Enouish Coat In France.—Rather a cock and bull 
story has been going the rounds about France importing 
coal from Great Britain for the purpose of accumulating 
supplies of black diamonds for the use of her Navy. This 
isa moment when any tale of the enormous gooseberry 
iy will go down with the public, if it is concocted at 
the expense of France, and has something in it about 
fighting. The real fact is France has not taken all at 
once to importing British coal. She has imported it for 
the last fifty years and more. It is nearly 40 years since 
the Emperor Napoleon III. endeavoured to give a great 
stimulus to French coal mining, as a means of liberating 
France from the ‘‘ tribute” which she paid annually to 
England for coal. One result of the energy which Napo- 
leon IIT. brought to bear upon the question was that the 
working of coal was commenced in the departments of 
the Nord and the Pas-de-Calais, and has since been carried 
on year by year upon a more and more important scale. 
But if the production of coal in France and the importa- 
tion of coal into France have increased during the last two 
or three decades, the consumption of coal in France has 
advanced with still ter rapidity, so that coal is scarcer 
now with our neighbours than ever it was. The imports 
of British coal into France in the first half of this year 
were 4,230,783 tons, as compared with 3,420,737 tons, in 
the corres sonding half of 1899, and 2,672,506 tons in the 
corresponding half of 1898. These figures are the basis of 
the argument which is being seb up, that the French are 
laying in a stock of British coal with which to begin a 
great naval war. But other countries are also importin 
British coal more and more freely. Germany souk 
2,704,757 tons in the first half of this year, as compared 
With 2,299,735 tons in the corresponding half of 1899, and 
1,980,329 tons in the corresponding half of 1898; and 
Russia, 1,272,176 tons as compared with 1,250,995 tons and 
542,970 tons, It follows that if France is importing more 

ritish coal with a warlike object, Germany and Russia 
are equal offenders. One rea:on why France hasso long 
: nan ry saphood of British coal is the little fondness of 
the French for coal mining. They take to it after a fashion, 

ut never very kindly. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MInppLEsBRouGH, Wednesday. 

The Cleveland Iron esa athe: there was a 
moderately numerous attendance on ’Change for this 
season of the year, which is alwaysa quiet one, when 
many traders are holiday making, and little business 
is looked for, as the summer demand is over an 

urchases for autumn requirements have not begun. 

he market was very quiet and only a few small par- 
cels for early delivery were disposed of. At the opening 
No. 3, g.m.b, Cleveland pig iron was bought at 68s. 6d. 
for prompt f.o.b. — but as the day wore on it 
became difficult to find sellers at that price, and 68s. 9d. 
was paid, while by the close 693. was generally asked. 
The lower qualities of Cleveland pig iron were rela- 
— cheaper than No. 3 owing to the good supply. 
As low as 67s. was said to have been accepted for 
No. 4 foundry and 66s. for grey fo but several sellers 
asked mere than these prices. here was little or 
nothing doing in Middlesbrough warrants, buyers offer- 
ing 68s. 6d. cash for them, po sellers putting the price 
at 693. A good demand for east coast hematite pig iron 
was reported, but there was very little to be had, and 
those who needed any had to pay the prices makers 
have so firmly adhered to, notwithstanding all the 
attempts that have been made to force down quota- 
tions. From to 87s. was named for early de- 
livery of Nos. 1, 2, and 3, and a few small lots changed 
hands at the former figure. There was nothing whatever 
doing in Middlesbrough hematite warrants, and, in fact, 
they were not quoted at all, nor are they likely to be with 
such an insignificant quantity as 500 tons in the war- 
rant stores. Spanish ore was very strong, the chief 
reason being the high freights, which was better 
than for a very long time past. Rubio was 2ls. 6d. 
ex-ship Tees, while freights, Bilbao to Middles- 
brough, were fixed at 83., and in one or two cases even 
rather more was asked. A rather stronger feeling was 
noticeable in the market to-day, but prices were not quot- 
ably changed. 


Manufactured Iron and Steel.—Very little new can be 
reported of the manufactured iron and steel trades. In 
all departments there is continued activity, and it is 
understood that customers have still a lot of work to take 
out. Notwithstanding reduced rates in other districts, 
and the fact that very few new orders are in the market, 
producers here are very loth to reduce quotations. At 
the same time business might be done at a little below the 
following rates: Common iron bars, 9/. 10s.; best bars, 
102. ; iron ship-plates, 87. 10s. ; and iron and steel ship 
angles and steel ship-plates each 8/. 7s. 6d.—all less the 
usual —— Heavy sections of steel rails 7/. 103. net 
at works, 


Messrs. Furness, Withy, and Co.—Sir Christopher 
Furness presided over the ninth annual meeting of 
Messrs. Furness, Withy, and Co., Limited, held at 
Hartlepool this week, and in moving the adoption of tlfe 
report and the recommendation of a dividend at the rate 
of 10 per cent. per annum, said that during the nine 
years the company had been formed the directors had 
restricted the dividend on the ordinary shares to 5 per 
cent. per annum. Their reserve was 450,000/.; they 
had created an insurance fund, and carried to the 
credit of that account 50,000/. Outside of ships and 
shipping they had now invested over half a million of 
money, which was considerably in excess of the amount 
of their debentures, which stood at 390,000/. Their 
policy to pay uniform dividend would continue, with the 
difference that instead of paying 5 percent. they proposed 
to pay 10 per cent. The report and recommendation of 
10 per cent. dividend were adopted. 


Coal and Coke.—Coal shows little alteration. Coke 
keeps steady and in good demand. If anything prices 
are somewhat stronger than they were a week ago, but 
they can hardly be said to be quotably altered. For 
average blast-furnace qualities delivered here sales have 
been recorded at last week’s rate, viz., 28s. 6d. 





WESTERN AUSTRALIAN GOLD.—The exports of gold from 
Western Australia in the first half of last year were 
758,305 oz., as compared with 709,775 oz. in the corre- 
sponding period of 1899, In June, however, the exports 
were only 136,767 oz, as compared with 161,952 oz. in 
June, 1899. 


BorLer REGISTRATION AND INSPECTION.—The Select 
Committee on Boiler Registration and Inspection met on 
Wednesday, the 18th inst., to consider their report. 
Three drafts were submitted, one by the chairman CMe, 
Penn), and two by other members of the Committee. All 
three reports recognised the necessity for further legisla- 
tion, and for inspection of boilers as the means of reduc- 
ing loss of life and property. The reports differed, how- 
ever, in their proposed recommendations as to the nature 
and extent of a The chairman’s report and that 
of one other member proposed to lay upon the boiler-owner 
the burden of obtaining the inspection, and of being liable 
to produce a certificate, on demand, that such inspection 
had been satisfactorily passed. The draft of Mr. Fenwick, 
on the other hand, proposed that the inspection should be 
not compulsery in the sense s sted by the chairman, 
but that it must be passed at the hands of a Government in- 
spector, and that a staff of Government inspectors should 
be established throughout the country sufficiently large to 
reach the boiler-owners using steam generating boilers. 
Upon a division the committee decided in favour of the 
chairman’s report, and proceeded to settle the details. 
It is anticipated that further sittings will be required 
before the report of the committee can be finally 
completed. 


d | to 32s. 6d. per ton. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has shown no quotable change, 
the best descriptions having made 24s. to 25s., and secon- 
dary qualities 22s. 6d. and 23s. 6d. per ton. House coal 
has also remained at about its former level, No. 3 Rhondda 
large making 223. 6d. per ton. Foundry coke has been 
quoted at 353. to 36s. - ton, and furnace ditto at 31s, 6d. 

s regards iron ore, rubio has been 
making 20s. 6d. to 21s. per ton, and Tafna 193. 6d. to 20s. 
per ton. 


South Wales Coal and Iron.—The shipments of coal 
from the five principal Welsh ports in June were: 
Foreign, 1,531,961 tons; coastwise, 294,307 tons; 
total, 1,826,268 tons. The shipments of iron and 
steel from the five ports for the month were 5063 
tons; of coke, 12,767 tons; and of tent fuel, 
94,196 tons. The shipments of coal from the five ports 
for the six months ending June 30 were: Cardiff, 8,139,759 
tons; Newport, 1,750,106 tons ; Swansea, 1,155,544 tons ; 
Llanelly, 130,954 tons; and Port Talbot, 231,072 tons ; 
making an aggregate of 11,407,435 tons. The shipments 
of iron and steel from Cardiff in the first half of this year 
were 18,453 tons;. from al 10,672 tons; from 
Swansea, 1499 tons; and from Llanelly and Port Talbot, 
nil; making an aggregate of 30,424 tons. The ship- 
ments of coke from Cardiff in the first half of this 

ear were 41,165 tons; from Newport, 17,380 tons; 
rom Swansea, 6905 tons; and from Llanelly and Port 
Talbot, ni; making an aggregate of 65,450 tons. The 
shipments of patent fuel from the five ports in the first 
half of this year were: Cardiff, 204,208 tons; Newport, 
42,900 tons; Swansea, 243,566 tons; and Llanelly and 
Port Talbot, ni/ ; making an aggregate of 490,674 tons. 


Taunton Drainage.—The main drainage committee of 
the Taunton Town Council has reported to the Council 
that it has received tenders for carrying out n 
alterations at the sewage disposal works. The lowest 
offer made is that of Mr. E. H. Page, of Cardiff. After 
deducting from his tender gearing to be supplied by the 
Septic tank syndicate, under contract with the Council, 
and other items which ought not to have been included, 
it would amount to 12,208/., and auxiliary works would 
raise the total cost to 16,0937, 
accepted. 

Coal in Pembrokeshire.—A mining venture is being 
made in Central Pembrokeshire, a county which is esti- 
mated to possess 215,000,000 tons of. unworked anthracite 
coal, The length of the coalfield from Amroth to St. 
Bride’s Bay is nearly 20 miles, with a width of 44 miles. 
Commencing at Amroth, the coal runs to Landshipping, 
crosses under the Cleddau to Hook, and goes on throug 
Freystrop, Cardmakers’ Pool (the site of the pit now pro- 
posed), - Semaeees (where the Great Western Railway 
crosses the field), Bolton Hill, Solberry, Walton West, 
Little Haven, Broad Haven, Haroldston and Druidston, 
Nolton, Trefane, and Southwood, and terminates at New- 
gale and Ewetson, north of Roch Bridge. With the ex- 
ception of a few collieries at Nolton, Hook, and Saunders- 
es beg whole of the coalfield has been practically un- 
worked. 


Mr. Page’s tender was 








PENNSYLVANIAN CoAL.—The coal mines of Pennsylvania 
turned outlast year 54,035,224 tons of anthracite coal and 
73,066,945 tons of bituminous coal. Charles II. gave 
away the wealth of Pennsylvania freely enough in his day; 
if he had appreciated its extent, His Majesty would pro- 
bably not have been so liberal. 





Messrs. Ropert STEPHENSON AND Co., LimireD.— 
The directors have issued a circular to the shareholders, 
expan Oe baste to the transfer to the new com- 
pany of the shipy and locomotive works, no state- 
ment of profit and loss of any practical value can be made 
up at present. The circular adds that five ships are 
being built in the aren two for Messrs. T. Wilson, 
Sons, and Co., Limited, Hull. The shipyard has a large 
floating dock on hand for the Spanish Government. 
Several large contracts are also in hand at the Newcastle 
locomotive works. It has been decided, at the end of the 
lease now approaching, to remove the works from New- 
castle to Darlington, where 54 acres of land have been 

urchased for shops and workmen’s houses. Contracts 
or the erection of the new works have been let, and they 
ve able to turn out an average of 14 locomotives 
weekly, 





Orrictat YEAR Book or THE ScrentTivic AND LEARNED 
Socreties or Great Britain AND IngLanyv.—This 
valuable work of reference for all interested in scientific 
poems is issued by Messrs. Charles Griffin and Co., 

uimited, Exeter-street, Strand, London, this being the 
seventeenth annual volume, and, as in former years, it 
gives under fifteen classes, the year’s record of all the 
scientific and learned societies—their officers, a note of 
their meetings, membership, and publications, with a list 
of the papers read during the past year, arranged ac- 
corded to authors. When one recalls the immense 
wealth of scientific data, mostly the result of research 
work, emb in the pepers thus recorded by title 
only in these seventeen volumes, the regret is greatly 
intensified that each does not contain, as an appendix, 
an index to the subject matter of these papers, separate 
altogether from the society lists. Although the institu- 
tions are in most respects distinctive, many overlap in 
their work, as, for instance, the Royal Society, Royal 
Institution, Physical Society, and Institution of Elec. 
trical Engineers, and a separate record arranged alpha- 
betically of the subject matter of the papers would obviate 
much searching and prove invaluable. The price of the 
book, which is a welcome addition to any reference 
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BELLEVILLE BOILERS. 

THE debate on Vote 8 of the Navy Estimates— 
the shipbuilding vote—which took place in the 
House of Commons on Tuesday evening last, added 
another to the many previous illustrations of 
the entirely unsuitable character of the House 
as an arena for the discussion of engineering sub- 
jects. Most of the speeches made were irrelevant, 
and many of them actually misleading. No doubt 
the bottom was largely knocked out of the discus- 
sion by Mr. Goschen’s announcement that there 
would be a committee of inquiry on the water-tube 
boiler question, the subject about which the prin- 
cipal interest centred ; and though the frank avowal 
of mishaps—many of them of a minor nature—in 
the Admiralty Memorandum,* gave an opportunity 
for rhetorical attack which was used to the full 
with ungenerous spleen, yet little useful came out 
of the debate. 

The Admiralty Memorandum just referred to 
should do much to reassure the public mind, which 
has been a good deal unsettled of late as to the effi- 
ciency of the Fleet, owing to the persistent attacks 
of those who disapprove of the newer system of 
steam generation. These attacks, both in Parlia- 
ment and in a portion of the Press, have too often 
been distinguished by violence of invective rather 
than by accuracy of statement, and have displayed 
an ignorance upon the subject that may account for 
the ferocity of the onslaught. 

The Admiralty Memorandum certainly does 
not spare the personnel of the Navy, nor those 
who are responsible for the design of machinery 
and for the supervision of its construction. The 
‘* General Observations on Defects” occupy four 
folid pages, and comprise an acknowledgment of 
errors which is perhaps without parallel in a docu- 
ment of the kind. For the purpose of supplyin 
an indictment of Admiralty practice they afford 
—when regarded from one point of view—a 
text far more powerful than anything yet put 
forward by critics of the department. In saying 
this we, of course, exclude the reckless and un- 
founded assertions which have too often found 
currency. 

It is a matter upon which the public is to be 
congratulated that the Admiralty have, to use a 
schoolboy expression, ‘‘ owned-up.” Frankness 
is a virtue not distinctive of any of our public 
departments, defence by avoidance being the 
general rule of that most timid of all organisms, 
the Government official. The shortsightedness of 
such a policy is apparent. The British public is nota 
hard taskmaster, but rather is inclined to be tolerent 
of defects on the part of those by whom it is served, 


'| if only they will have the courage to own that they 


are not infallible, and that there may be two sides 
to a question. If Mr. Goschen had taken the 
public into his confidence a year ago, as he has now 
done by the memorandum in question, the outcry 


* Memorandum Haspectng Water-Tube Boilers in 
H.M. Ships. P.P. [Cd. 260]. Price 44d. Eyre and 
Spottiswoode, East Harding-street, E.C. 








against the Belleville boiler would not have 
reached the importance to which it has attained. 
Naturally when information was denied, and the 
whole skill of an experienced Parliamentarian 
seemed to be devoted to fencing with questions, 
those not able to form a professional opionion from 
their own knowledge imagined that there was some- 
thing very rotten indeed. It is the old story; 
dangers half revealed are always magnified. 

It is well, therefore, that we know the worst, and 
the worst is not very bad ; indeed, compared to 
what has been stated, it is distinctly good. It may 
be concluded that the memorandum is a straight- 
forward document, with no jesuitical revelation of 
smaller evils to convey the impression there are no 
larger ones. That we are sure the public may take 
for granted. We glance through the list of defects 
and see no more than an experienced engineer 
would anticipate might arise in making so notable 
astep in advance as was comprised in the adoption 
of water-tube boilers, and the increase in steam 
pressure by which it was accompanied. That some 
of these defects should not have been discovered 
and remedied earlier than they were is not satis- 
factory ; but we must remember that the profes- 
sional staff at the Admiralty is quite insufficient- for 
the proper performance of its duties. It is both 
underpaid and overworked ; and we fail to see how 
much improvement can be expected so long as 
present arrangements exist. Probably if there 
were less control and petty supervision by officials 
who are ignorant—necessarily ignorant from their 
training and education—of the details they aspire 
to direct, the professional officers would find more 
time to devote to essentials and have a freer hand 
to remedy defects. 

As the report states, the trials of the Highflyer 
and Minerva form the most direct comparison 
between the performances of Belleville and cylin- 
drical boilers under ordinary sea-going conditions. 
The two ships are identical in form and external 
dimensions, and though there are some differences 
in the engines, they are not such as to prevent 4 
fair comparison being made of the respective per- 
formances of the boilers. The Minerva has three- 
cylinder triple-expansion engines, giving 9600 indi- 
cated horse-power. These engines have 3 ft. 3 in. 
stroke, and are run at 140 revolutions, while the 
vessel is fitted with eight tank boilers pressed to 
155 lb. per square inch, this being reduced to 
150 Ib. at the engines. The Highflyer has. four- 
cylinder triple-expansion engines of 10,000 indi- 
cated horse-power, these engines having 2 ft. 6 in. 
stroke, and being run at 180 revolutions per minute. 
Her Belleville Sous are 18 in number, and 
carry steam at 300 1b. pressure, which is reduced to 
250 at the engines. e weights of machinery are 
as follow: Main and auxiliary machinery: Min- 
erva, 380.1 tons; Highflyer, 373.3.tons. Boilers: 
Minerva, 557.8 tons ; Highflyer, 461.5 tons. Total 
(ready for steaming): Minerva, 937.9 tons ; High- 
flyer, 835.3 tons. It will, therefore, be seen that 
the Belleville boilers show an advantage of 96.3 
tons in weight carried, the gain on total machinery 
being close on 100 tons. This has been utilised, we 
are told, in giving the Highflyer six guns of 6-in. 
calibre, in place of the 4.7-in. guns. The Highflyer 
is a new ship, the Minerva is five years old, and 
has been in service in China and during the man- 
ceuvres. Her machinery had given a good deal 
of trouble, but the defects are said to have been 
brought to light and remedied. 

With these two ships a very complete series of 
trials was made. The Tables of ie of these, as 
taken from the Admiralty Memorandum, we print 
in full on the next page. It will be seen that the 
trials extended over a period of nearly three months, 
in the course of which the ships each steamed a dis- 
tance that may be accounted as ejual to a couple 
of long ocean voyages. On the three 60-hour runs 
in the ‘‘ A” series (A, A, A;), which practically 
formed one run of 1800 miles, the boilers were 
changed on each separate run. On these trials the 
coal burnt per indicated horsepower developed 
was very much more in the Belleville boilers t 
in the shell boilers, whilst the water distilled for 
machinery “ae agp in the Highflyer was enormously 
in excess, being in some cases eight to nine times 
as much as was needed by the machinery of the 
Minerva. There is an explanation for this, as will 
be seen by the Table. We repeat the remarks, as 
they are exceedingly instructive. The Minerva 
apparently went through without mishap, but on 
all three runs of this series the Belleville boilers 





proved defective. On run A, two generator door 
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TABLE L—H.M.S. ‘‘MINERVA.” RESULTS OF SPECIAL TRIALS. 
Ve o eaectay a s oO .. me DRAUGHT OF S¢ | act ¢ £4 | Water. 

a | es | WATER. p (i885 & 

5 ° Eel Sete S (8.5 3 | 

a. Oe 2-8 ee a er se Shon c,| Used | Distilled | piguned weuciar cir iatest 

Sa 4a }58) ¢ | 3 | Bor | ga leeSSee me ie, | tor 

Z< 2 ct rah 2 Ps | ae Aft. i) i$242n | Reserve | Machi Shi 

Ae A ae em se 2 ’ |} gm |§som Tanks. | mery. | P 

hours knots ft. in. | ft. in. | a tons | tons | tons 

A 1-3.1.1900 60 | 1083.8 9.84 | 66.5 |19 10, 23 7); 3and4 | 2.88 | tS | Ee 1 CO; 

Ao 8-6.1.1900 60 1084.5 9.89 66.19 19 6|' 23 4 4 3.02 | | 5 | 15 

A3 69.1.1 60 | 1034.95, 9.93 | 65.98 19 1/23 1 4 2.99 pap a Pag 

B, 13 16.1.1900 €0 3028.1 14.00 93.47 |19 11/|) 23 65 | 6 2.33 | | 7.5 | 23 . 

B, 16 18.1.1900; 60 | 3169.0 | 13.93 | 94.2 (18 11/23 2} fee, eee 1 | @ : 

C; | 24-26.1.1900 60 6242.35 17.15 | 117.92 | 18 9/| 2 1) 8 2.28 | 20 } 6 S.H.P. cylinder cover leaked badly. 

Cy | 380.1.1900 to 38 6022.8 17.05 | 117.1 19 0/2 3)| 8 2.25 9 | an 8.L.P. slide-rod gland leaked badly. Trial curtailed on account 

1.2.1900 | | of defects in ‘‘ Highfiyer.” 
Ce 28.2.1900 to 60 6021 7 17.0 117.8 |19 2/23 1) 8 2.22 15 | No defects. This trial is a repeat of two former trials. 
Repeat 3.3.1900 | | } t 
D; 6-7.3.1900 30 7550.2 | 17.53 | 1239 |19 3/23 2| 8 2.23 20 24 os reset oe feed suction pipe burst. S.H.P. piston-rod gland 
eake y. 

Do 10 11.38.1900 20 | 7379.2 18.03 | 123.6 1g 2/22 i 8 2.16 | 12 - Starboard main feed suction pipe burst. 

Ey 17.3.190) 1348 | 6778.16 16.98 | 119.8 |19 6/23 3| 8 216 | 2 s 

E, 20.3.1900 | 133% 6510.3 16.83 | 117.3 19 0/23 0O | 8 2.11 | 2 on 

F 24 27.3.1900 | 657? | 1132.0 | 100 | 661 19 10 | 23 3 3108 3.09 5 oe No defects. Trial at full power discontinued at end of 143 hours 

} on account of defects in ‘‘ Highflyer.” 
TABLE II.—H.M.S. ‘‘HIGHFLYER.” RESULTS OF SPECIAL TRIALS. 
Ar 1-3.1.19.0 | 60 1100.5 | 9.8 86.35 \*19 8 | 22 11 6 3.46 | 42 | 19.5 Two generator door joints and seven economiser door joints 
leaky. Two fusible plugs renewed. These defects caused one 
| boiler to be out of use 43 hours. 

Ao | 3-6.1.1900 | 69 1205.5 9.9 £59 to to 7 3.38 46 12 Two economiser door joints leaky and four fusible plugs re- 

} | | newed. These leaky doors caused one boiler to be shut off and 
another substituted. 

A3 6-9.1.1200 60 1137.4 9.98 | &5.85 9)21 6 pee ae 3.50 | 48 19 Joints of two doors leaky, causing two boilers to be shut off. 

} | | to 6 | | 
A 14-17,2.1900 60 | 11019 | 9.82 | 85.89 /20 0/22 2 5 3.16 16 14 No defects developed. This trial was a repetition of the three 
Repeat | previous trials. 
B; 13-16.1.1900 60 2831.5 14.0 | 129.9 fe 6 or & 12 2.90 ° 44 10.5 | Starboard evaporator feed pump rod and crosshead defective. 
} o 

Bo 16-18.1.1900 60 $182.4 | 13.9 | 122.75 #18 3/21 7 12 2.87 6 68 21.0 | Ten joints in main steam pipe and many smaller joints leaky. 
Twelve fusible plugs renewed. 

C; 21-26.1.1900 60 5750.4 | 17.15 | 158.75 | 19 2/22 2 18 2.67 16 52 6.0 | Crankshaft of P. distilling engine was broken on two occasions. 
8. crankpit a, connecting and pump rods broken and 
barrel cracked. H.P. cylinders, three stays for supporting 
cover found broken after trial. 

Co 80.1.1900 to 38 5707.8 | 17.05 | 152.6 | 19 11 | 22 6 18 2.58 14 44 Crankshafts of both distilling engines broken. S.I.P. crankhead 

1.2.1900 | ee causiog curtailment of trial, and spare brasses 
were i 
Ce 28 2.1900 to 60 6907.0 | 17.0 | 152.05 | 20 0/22 6 15 2.37 ° 45 End door of steam drum on No. 18 boiler leaky. Top of float 
Repeat 3 3.1900 | box of No. 18 boiler defective. Several jointa in main and 
. auxiliary steam Uges leaky. 

D; 6 7.3.1900 380 | 7946.3 | 17.9 | 16435 | 19 5 | 22 6 18 2.52 10 50 Impeller shaft of S. auxiliary circulating pump broken. A few 

| joints in steam pipes leaky. Sixteen fusible plugs renewed. 

Do 10 11.3.1900 | 30 | 8760.9 | 1897 170.48} 18 Oj] 21 11 18 2.58 43 50 Two joints in main steam os leaky. Impeller of Sd. auxiliary 

| | circulating pump worked loose on shaft. Thirty fusible plugs 
renewed. On subsequent examination junk ring keep of 
P.A.L.P. piston was found broken. 

E) 17.3.19C0 1245 | 9182.1 | 18.08 | 171.2 | 19 10) 22 6 18 2.36 10 12 P.IL.P. crankhead bearing heated, spare brasses fitted. One 

fusible plug renewed. 

E2 20.38.1900 1242 | 9268.2 | 18.71 | 171.65 |18 8] 22 4 18 247 10 12 P.H.P. ~y P.LP. crank brasses worked warm. One fusible plug 
renewed. 

F 24.27.3.1900 652% | 1235.7 | 9.99 | 85.9 | 19 10] 22 6 6 3.03 40 | ° Bucket of P. air-pump loose on rod, causing damage to webs of 
bucket and guards of valves. This caused the full-power trial 
| to be discontinued after 143 hours. 



































joints and seven economiser door joints proved 
leaky; two fusible plugs were renewed. These 
defects caused one boiler to be out of use 4? hours. 
It may be concluded, we presume, from the latter 
remark, that all the defects occurred in one boiler. 
On run A, two economiser joints were leaky, and 
four fusible plugs were renewed. These leaky 
doors caused one boiler to be shut off and another 
substituted. On run A, the joints of two doors 
were leaking, causing two boilers to be shut off. 
The record is somewhat ominous, and we can 
well understand the feeling of dismay that must 
have settled on the minds of those responsible for 
the working of the boilers, and for their introduction 
into the service, at this inauspicious commencement 
of trials undertaken expressly for the information 
of the public at large. If they had been for the 
information of engineers it would not have been 
of so much consequence, because every engineer 
worth considering knows how bestrewn with 
mishaps, and with difficulties conquered, is the path 
of all advancement in his craft. ‘The ‘‘ man-in-the- 
street,”—at least before he was accredited with 
almost supernatural conm:mon-sense—expects an 
invention or a new design to work perfectly 
at once, or, if a serious daw appear in trial, he 
takes it for granted the thing will never succeed. 
That is the natural conservatism engendered by 
ignorance. Nevertheless, the Belleville boiler is 
not now a new design, and the time ought to be 
past when leaky doors have to be made good dur- 
ing the progress of an important trial. That the 
defects were remediable was shown by another trip 
(A repeat) made by the Highflyer, and which was a 
repetition of the three previous trials. The vessel 
steamed 60 hours and no defects were developed ; 
but the boilers needed 3.16 lb. of coal per in- 
dicated horse-power, and 16 tons of water were 
consumed in making up losses, or more than 


three times as much as was used by the 
Minerva. The coal per indicated horse-power 
per hour was, as will be seen, brought down to not 
very far above that consumed by the Minerva on 
her worst run in this respect. If we make allow- 
ance for the extra lost water, it is possible that the 
coal burnt would be about the same in both cases. 
It will be noticed that the order in which the runs 
are placed in the Table does not follow the sequence 
of dates. We refer to run A again. 

These runs were at about 10 knots, but it will be 
noticed that as the speed increased the number of 
boilers in use was also greater, so that, naturally, 
increase of speed is not a measure of additional 
stress on boilers. If we follow the Table to the 
higher speeds we find the same results as to loss 
of water. For instance, in run B, the Minerva, 
with somewhat higher power developed, only 
needed 74 tons of water for make-up, whilst 
the Highflyer took 44 tons. On the next trial 
the figures were 10 tons for the Minerva and 68 
tons for the Highflyer, but here the latter ship 
had leaky steam-pipe joints and 12 fusible plugs 
were renewed. Much the same tale is told of the 
other runs with the exception of D,, when the 
Minerva required 44 tons of fresh water, taking 
20 tons from her reserve tanks. This was on a 
run of 30 hours, and was only 16 tons less than the 
maximum consumption of the Highflyer on a run 
of 60 hours ; but the matter is doubtless accounted 
for by the fact that one of the Minerva’s suction 
pipes burst, to say nothing of the starboard high- 

ressure piston-rod gland leaking badly.* These 
atter incidents have nothing to do with the boilers; 





*In the case of the D, trial of the Minerva no water 
is put down as having been “distilled for ship.” The 
failure of the Tables to state whether water from the 
reserve was used for the ship or the boilers makes 


Norr.—On 9 2.00 after steaming 24 hours at 10 knots for the purpose of training the crew, the shafts of both auxiliary circulating pumps broke. 


Draught at commencement of trials. +t Draught at end of trials. 


and, it should in fairness be added, the same may 
be said of a good many defects chronicled of the 
Highflyer. Still, when all allowance is made, the 
far greater amount of make-up water needed by 
the Belleville boilers affords material for one of 
the most serious indictments yet brought against 
the system. 

Turning from the Table to the body of the memo- 
randum we find some valuable information bearing 
on the results of the trials given in a very straight- 
forward manner. The coal expenditure of the 
earlier runs was so much in excess of that recorded 
on the contractor’s trials that it was decided the 
defect must be with the stokers, who had had no 
previous experience with the Belleville boilers. An 
inspector of machinery, who had had considerable 
experience with Belleville boilers, was sent on board 
the Highflyer at the conclusion of the seventh run, 
C,, and the ship was sent to sea for 24 hours for 
the purpose of instructing the stokers in the proper 
working of the boilers. After this a trial of the 
‘* A” series was repeated and carried to the full 
period of 60 hours. The result was instructive. The 
coal consumption was reduced from 3.45 lb. per 
indicated horse-power per hour for all purposes to 
3.16 lb., as above stated. The latter figure is com- 
pared in the memorandum to the average of the 
three ‘‘ A” trials of the Minerva. s the latter 
then burnt 2.96 lb., the excess of fuel consumption 
for the Belleville boiler was brought down to 6.7 
per cent. 

It will at once occur to our readers that this 
reduction in excess of fuel burnt from 16.5 to 6.7 per 
cent. is a wonderful result as the outcome of 24 hours’ 
training, and it does much to explain the excellent 
records as to fuel economy obtained on the prolonged 
trials that have taken place with ships fitted with 
Belleville boilers. Reference to our various reports 











the figures somewhat uncertain. 


of these latter trials—the data for which are obtained 
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TABLE III.—H.M.S. *‘ Diana.” Resutts or WATER 
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re . PouNDS OF WATER PER a 
§: bp LH.-P. rer Hour. Ong 
DESCRIPTION OF TRIAL. ag | SESE ERSTE: Be RAMEE RAE Ne 3” & REMARKS. 
Sx | : i oa le 
23 P Engines, |Engines,} Main | Auxi- All |isS%5 
2s Boilers. | starboard| Port. Engines, liary. | Purposes. |2 ae 
| en |-—— — 
Qhouraat800LH.-P. ..| 8&8 {| 101 96 97 | 20.59 | 5.68 | 26.97 | 282 
3.» so 8 .| 16.6 124 120 121 18.94 | 4.21 23.15 | 2.52 |Cut-off in H.P. cylinder 38 percent. 
30 1 Mee te - 166 117 113 113 18.26 | 329 21.65 | 2.52 | oe =! 44.5 ” 
30 |, 4800 4, - 50.0 133 128 128 | 17.09 | 214 | 19.23 | 2.02 | 
 » wees . 666 | 138 129 127 | 179 | 256 | 2046 | 2.38 | 
8 8000, . 883 |; 150 144 144 17.75 | 194 | 19.69 | 239 


TABLE IV.—H.M.S. ‘‘Hermes.” Resutts or WaTER Consumption TRIALS. Map In May AND JUNE, 1899. 














12 hours at 1000 I. H.-P. .| 10.0 241 169 | 176 | 
Ditto. .| 10.0 163 124 | 123 
30 hours at 2009 I. H.-P. .} 20.0 196 126 | 127 
30 » 47500 4, 75.0 263 223 222 
12 5: . SERB 55 ..| 75.0 264 228 219 | 
(Closed exhaust system in use) 
| | 
8 hours at 9000 I H.-P. ..-| 900 270 249 | |= 244 | 
(Closed exhaust system in use) ; | 
Shours at10,000IH.P.  ../100.0 240 231 228 | 








on unimpeachable authority—show that the Belle- 
ville water-tube boiler is practically on an equality 
with the ordinary return-tube boiler in fuel economy 
when both are in the hands of an efficient staff. 
This view is strengthened by the fact that when the 
Highflyer was opened up after the trials were all 
completed, it was seen that the low-pressure slides 
and faces were much worn, and not bearing pro- 
perly, a fact which would account for a certain 
loss, and consequently a proportionate increase of 
fuel burnt. As so notable a gain was made by a 
short 24 hours’ lesson in stoking, we may hope that 
before long there will be, in the Royal Navy, a 
sufficient engine-room personnel, skilled in the 
management of water-tube boilers, to run H.M. 
ships without undue coal expenditure, and without 
the accompaniment of excessive smoke, which is a 
sure sign of bad stoking or of bad coal. 

It is, perhaps, as well to point out that the higher 
speed trials of the B and C series had also been made 
before the 24 hours’ training. On another 60-hour, 
17-knot run (C,) being made, the result was very 
similar to that recorded at the lower speed and 
already referred to ; an excess of fuel expenditure 
of 15.9 per cent. being reduced to 6.7 per cent. 
The results, as we have intimated, are remarkable ; 
but perhaps it is more remarkable still that the 24 
hours’ training—or a training of a much longer 
period—was not given before the trials began. 

After the Highflyer had been overhauled at 
Devonport, her consumption, on her voyage to the 
East Indies, was found to be 2.74 lb. at 124 knots 
between Plymouth and Gibraltar ; and 2.67 lb. at 
13.16 knots, between Gibraltar and Malta. The 
figures may be compared with those just pre- 
viously obtained from a similar ship, the Diana, 
on a voyage home from Australia when covering 
the same ground. The latter ship is fitted with 
cylindrical boilers, and at 12 knots she burnt 
at the rate of 2.94 lb. of coal per indicated horse- 
power per hour between Malta and Gibraltar 
(1023 miles), and between Gibraltar and Plymouth 
(1072 miles) at 12.6 knots, 2.85 lb. per hour. The 
total coal burnt on the 2095 miles was 235 tons for 
the Diana, and 215 tons in the Highflyer. 

The question of boiler efficiency was further 
tested by trials made with the Hermes and the 
Diana, two cruisers which are respectively of the 
same classes as the Highflyer and the Minerva, 
the first-named vessel having therefore water-tube 
boilers. The results of these trials are given in 
the memorandum in Tables ITI. and IV. which we 
reproduce above. 

It will be seen that the cylindrical boilers of the 
Diana, on her most economical 30 hours’ trial, burnt 
2.02 1b. of coal per indicated horse-power per hour, 
and as theengines took 19.231b. of water perindicated 
horse-power per hour, the evaporation would be at 
the rate of just over 94 lb. of water per pound of coal ; 
which may be pronounced a very good result. The 
best 30 hours’ evaporative trial with the Belleville 
boiler, however, is far better, and gave 1.57 lb. of 
coal per indicated horse-power per hour, which, as 
the consumption of water for all purposes is given 
as 17.4 lb. per indicated horse-power per hour, 
would work out to over 11]b. of water. We obtain 
these figures by calculation, but, as the water was 
measured by tanks, after passing through the con- 
densers, the data may be taken as correct. The 
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21.9 | 5.2 | 27.1 | 2.5 Main links linked up as far as prac- 
ticable ; cut-off in H.-P. cylin- 
id Ree | der, 13.5 per cent. 
20.1 | 6.67 268 | 2.3 |Main links in full gear; indepen- 
pose sl dent links run in. 
17.06 | 4.22 21.28 | 1.76 |Cut-off in H.-P. cylinders, 47.8 per 
| | cent. 
15.3 | 2.1 17.4 | 1.57 
| os 16.84 | 1.5 | Auxiliary exhaust at 26 1b. pressure 
| | in use on evaporators and eur- 
| plus to L.-P. receivers. 
Pi ek 1713 1.54 Auxiliary exhaust at 29 1b. pressure 
2 | in use on L.-P, receivers only. 
2.05 17.69 1.58 
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boilers of the Hermes, we may add, are fitted with 
economisers,* 

Here we have shown what is really an enor- 
mous advantage for the Belleville boiler in fuel 
economy compared to the cylindrical boiler. It 
would have been extremely interesting if the quan- 
tity of the ‘‘make-up” feed had been given for 
these trials, but in any case it could hardly have 
been high. If these tests can be confirmed by fur- 
ther experiments, and are not subject to discount 
from unexplained causes, they will put at rest for 
ever the question of the coal economy of the Belle- 
ville boiler. We do not, of course, question the 
accuracy of the figures, or the good faith with 
which they are put forward ; we merely point out 
that it is always desirable that exceptionally high 
a of this kind should be confirmed by further 
trials. 

The most important point, according to the 
memorandum, which had to be determined by the 
trial, was the maximum speed which could be ob- 
tained at sea under ordinary service conditions. 
The indicated horse-power given out by the High- 
flyer’s engines was 396 units above that of the 
Minerva on one trial (D,) and 1381 on trial D,, 
these being, as will be seen by the Tables, the runs 
made at highest speed. The increase in speed was, 
respectively, .37 knot and .94 knot, so that roughly 
the Highflyer was a knot faster than the Minerva. 
If the Minerva’s cylindrical boilers had been called 
upon to give steam for the maximum power which 
was developed by the Highflyer’s machinery, there 
would have been needed an additional weight of 
170 tons over that which the Minerva’s machinery 
actually weighed ; besides which extra space would 
have been needed. As the vessels existed, how- 
ever, the Highflyer’s machinery was 100 tons 
lighter than the Minerva’s, so that at equal powers 
the Belleville boilers gave an advantage of 270 
tons. We have already pvinted out that the saving 
of 100 tons enabled six 6-in. guns to be mounted 
in the Highflyer, whilst the Minerva only had 
4.7-in. guns. 

To the credit ef Belleville boilers, from a purely 
tactical point of view, we have therefore just on a 
knot more speed, and 6-in. guns in place of 4.7-in. 
guns. There could be no doubt upon which side 
victory would rest were the two vessels engaged on 
anything like approximately equal conditions in 
other respects. The ‘‘other respects” include chiefly 
higher coal and higher water consumption. The 
trials of the Highflyer and Minerva undoubtedly 
show the water-tube boiler in an unfavourable 
light in both these respects, but their results are 
entirely negatived by many of the official trials of 
other ships ; as well as by the trials of the Hermes 
and Diana, and by the voyages on service of the 
Diana and the Highflyer. Which are we to accept ? 
It is quite a legitimate argument that was put forth 
by Mr. Bowles in the House of Commons on Tues- 
day last, that it is no good—and far worse than no 
good—saving 100 tons in boilers if these boilers 
have burnt 100 tons more coal at the end of a few 
hours’ run; and, it may be added, if they have 
wasted 50 tons or so more water. These things 





* The ~—— and boilers of the Hermes and High. 
flyer were illustrated on pages 16 and 184, of vol. Ixviii- 
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occurred during the comparative trials of the High- 
flyer and the Minerva, but are they likely often to 
occur ? 

The question opans up the great problem of 
durability, which is the one point we have always 
reserved for consideration when we shall have been 
guided by the light of experience. The large number 
of joints in a Belleville boiler are undoubtedly a 
matter for serious consideration. The actual facts 
have been much exaggerated in this respect, but still 
the matter is serious. Every joint isa possible source 
of loss of water. When the boilers are new and 
the joints have not been opened since they were . 
made, the whole may keep tight enough, but after 
they have been in use some time (and even 
Belleville boilers may become distorted by ex- 
pansion and contraction, though not to the same 
degree as shell boilers), and the joints have been 
broken and re-made pretty often, leaks, perhaps 
only existing when the boiler is hot, may be set up, 
and though each one may be diminutive in itself, 
collectively they may account for a great loss of 
water, and consequently also a falling off in 
economy. - The important deduction to draw from 
these facts is that those in charge of Belleville 
boilers should thoroughly understand their con- 
struction and management.. In other words, every 
care should be taken to give engineers and stokers 
working such boilers the special training which will 
alone enable them to To the importance of 
attention to small details of which they have had 
no — practical experience. In saying this, we 
make no reflection on the ability of our naval engi- 
neers, nor do we in any way underrate their great 
adaptability to suit trying circumstances. Just, how- 
ever, as the experienced chief engineer of an ocean 
liner would feel ‘‘at sea,” in more senses than one, 
if placed in charge of a torpedo-boat, so engineers, 
who have hitherto only had to do with tank boilers 
and moderate pressures, require training before 
they cin get the best results with Belleville boilers 
and steam at 300 lb. per square inch, 

The other chief branch of the durability ques- 
tion—the burning or corrosion of tubes—involves 
a wider discussion of the Belleville system than 
we can give here ; but we shall return to the subject 
again when we further consider the remaining 
points in this important Parliamentary paper. 

In bringing the present article to a close, we 
wish to echo the indignant protest, uttered by 
Mr. Goschen in the House on Tuesday last, 
at the shameless and cowardly manner in which 
the professional officials of the Admiralty have 
been attacked on this question of water-tube boilers. 
It was some unmannerly remarks by Mr. Allan 
which called forth the First Lord’s dignified rebuke. 
The member for Gateshead’s attack, made from 
the safe cover of the House of Commons, has been 
more than echoed in a certain section of the Press, 
which takes advantage of the well-known rule that 
Government ofiicials must not protect themselves 
unless they first resign their positions. What is 
the object of these disgraceful exhibitions it is 
difficult to surmise, unless it be a desire to win a 
cheap journalistic triumph. The ignorance of the 
subject displayed in the columns of the journal 
we have more particularly in view—and it has been 
copied by a professional publication which ought to 
be better informed —is sufficient indication that its 
abusive attitude does not spring from a sound engi- 
neering conviction that theships of the Royal Navy 
are the worse for water-tube boilers. 

Whatever may be the merits or demerits of 
the water-tube boiler—and it must be remembered 
that the ‘‘ water-tube” boiler is by no means the 
Belleville type alone --there is no doubt that those 
who advised its introduction into the Fleet took 
upon themselves an immense load of responsi- 
bility for which they could not get, and will never 
get, adequate reward beyond that which comes from 
the-knowledge of a duty performed. The easiest 
thing, the safest thing, and the pleasantest thing, 
when the cylindrical Navy boiler came to the end of 
its tether, would have been for the engineering 
advisers of the Admiralty to fall back on mercan- 
tile practice, to keep steam pressures down, and 
to wait events. That would have meant a shirking 
of responsibility ; which, as it seemed to the Ad- 
miralty at the time, would have placed the British 
Navy in a distinctly more unfavourable position 
than the navies of other countries. Whether the 
decision was right or whether it was wrong; 
whether we have Belleville boilers in the future 
or some other type of water-tube boiler (for 





it is certain we can never afford to go back 
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to cylindrical boilers), we protest against the 
disreputable treatment Sir John Durston and his 
colleagues are receiving from a few demagogues 
and an irresponsible section of the Press. 








THE INDUSTRIAL SITUATION. 
Waite the producing capacity of the country is 
at the present moment as fully occupied as most 
manufacturers could desire, and while all returns 
indicate great industrial activity, the future is full 
of uncertainty. The cost of fuel, of raw material, 
and of labour—all necessaries in manufactures—is 
becoming more and more prohibitive, and we have 
reached the stage when clients find it too 
hazardous to enter the market. Thus the average 
value of coal exported in the past six months was 
5s. 6d. per ton higher than in the corresponding 
months of last year—1b5s. 9d. against 10s. 3d. per 
ton, and the price for home consumption has simi- 
larly increased. So also with metals, in the 
production of which fuel plays so important a 
part. As regards textiles, although the volume of 
the raw cotton imported in the six months has de- 
creased 124 per cent., its value is 16 per cent. 
greater ; and in like manner raw wool has decreased 
10 per cent. in volume, but has increased 8 per cent. 
in value. Stocks, of course, have been drawn upon, 
but they are not inexhaustible, and dear raw mate- 
rial must now be paid for as well as more highly 
remunerated labour, with the result that all along 
the line contract prices for manufactures are neces- 
sarily higher. Added to this tangible reason for 
hesitancy, on the part of purchasers of shirts as well 
as ships, there is the unsettled state of foreign 
affairs. It is an undoubted fact, although not 
always explicable, that the effect of such inter- 
national crises, as are now experienced, is more far- 
reaching than their geographical limits or their 
material influences, and is invariably a reason for 
the cautious buyer to delay orders. When the 
Transvaal trouble eventuated in war, it was of 
little consequence that the result was a foregone 
conclusion ; the check in the flow of orders was 
the same, and hopes were set upon a new im- 
petus being given to trade so soon as peace was de- 
clared. But there has now come the China dis- 
aster, with its appalling crime calling for vigorous 
punishment. Under ordinary circumstances such 
a punitive war would not greatly influence the in- 
dustrial situation ; but, like the near eastern ques- 
tion, the problem of China, and the jealousy of the 
Powers incidental to it, has lurking around it 
immense potentialities for international conflict. 
These elements, therefore, aggravate the tendency 
of the capitalist not to commit himself to any large 
expenditure, already arisen in view of the high 
charges due to the threefold causes we have 
mentioned. 

The unfailing adjustment consequent upon 
the relation, or predominance, of supply and de- 
mand must soon make itself felt. Coal, pig iron, 
and steel are all obtainable only at inflated prices, 
owing to the excessive demand for labour, &c., and 
adjustment must result. The railway returns 
afford the readiest means of determining the 
effect of high coal rates. Enormous increases 
in gross earnings have been recorded—it is scarcely 
necessary to quote the figures—but instead of some 

rt of the excess in receipts over previous years 
Gains available for dividend, the whole of it and 
more is absorbed in expenses ; and we have this 
week the first indication in the big decrease in the 
dividend of the London, Brighton, and South Coast 
Railway Company. The effect of dear coal is also in- 
stanced in the case of the almost universal increase 
in the price of gas. So with industrial concerns: 
the pig-iron makers find that the margin of profit is 
vanishing, especially as reduced demand and the 
operation of large combinations of producers in the 
States, have tended to bring the price in América 
down by 20s. to 25s. within the past week or two. 
This applies also to such structural forms of steel- 
work as are produced by a large number of firms; so 
that alike for pig iron and steel makers here, there is 
greaterdanger of keen competitive rates being quoted 
to British users, and a consequent sudden increase 
in the imports from the United States. These ex- 
ports from the United States to Britain have not 

wn much recently, owing to the great home 
emand ; but it is only: a question as to how soon 
there will be a production in excess of American 


needs. 


trade ; but statistics as to production are retro- 
spective, and the absence of new contracts renders 
them unsafe guides when considering the future of 
trade. Of course, it is satisfactory to know that 
the exports for the past six months are 14.1 per cent., 
and the imports 7.9 per cent., higher than in the 
corresponding period, and that exports of agricul- 
tural implements, steam engines, and some other 
manufactures show almost similarly high rates of in- 
crease in value—8 to 9 per cent. ; but it would be still 
more satisfactory to know that the amount of work 
in the order-books now exceeds by 12 per cent. that 
standing to credit six or twelve months ago. More- 
over, there are symptoms in these same Board of 
Trade returns which are not so reassuring as the 
general result. Exports which call for a great 
amount of skilled labour do not show a great in- 
crease. The value of railway carriages shipped is 
40 per cent less ; of railway trucks and wagons, 24 
per cent. less; of cycles, 23 per cent. less ; and 


cent.; of iron and steel wire, 18 per cent. ; 
of railroad iron of all sorts, 13 per cent. less ; 
while the largest increases, so far as the metal- 
lurgical or engineering trades are concerned, 
are to be found in respect of more or less 
raw materials—pig iron showing an increase of 
37.8 per cent.; old iron for re-manufacture 59.6 per 
cent.; unwrought steel, 32 per cent.; tinplates 
and sheets, 26 per cent.; and bar angle, bolt, and rod 
iron, 19 per cent. Increases in finished manufactures 
are few and slight. 

In the case of shipbuilding, a representative, if 
not our staple industry, we have authoritative 
figures from Lloyds’ return. It is shown, from the 
statistical abstract just issued, that the tonnage of 
vessels commenced within the quarter almost 
exactly equals the tonnage launched, the former 
being 379,170 and the latter 378,389 tons, so 
that the condition of affairs does not seem to 
indicate any material change during the quarter. 
The tonnage of merchant ships now in pro- 
cess of construction is 1,265,313, as compared 
with 1,260,422 tons three months ago; but this 
apparently satisfactory maintenance of orders is 
illusory. It would be easy to name several firms 
who have launched ships without having orders for 
steamers to fill the vacated berths ; and still more 
easy to prove that the number of orders booked 
has shown a very serious decrease during the past 
four months. Prior to this cessation, some of the 
firms booked well in advance, and thus they still 
** commence ”’ vessels in lieu of vessels launched ; 
but, nevertheless, the orders going are now very 
few in number and of little importance. If the 
total work under construction is compared with 
the aggregate at the same period last year, there is 
found to be a decrease of 10 per cent. Thus, 
against the total of 1,265,313 tons now, there were 
at the same time last year 1,386,367 tons, and at 
the beginning of last year 1,401,087 tons ; so that 
the decrease from the highest point is 135,774 tons, 
and there is almost a certainty of still further 
reductions. The diminution is very largely in 
vessels for British owners. 

The decrease is widely spread, Hartlepool alone 
showing a continuance of the figures of recent 
riods, while the neighbouring port of Sunderland 
as only a slight decrease. On the Clyde there is 
a marked falling off. At Glasgow there are 103 
ships of 238,794 tons on hand, while a year ago 
there were 294,684 tons, and 18 months ago 
306,041 tons, a decrease of nearly 25 per cent. 
At Greenock the condition is equally unfavourable. 
The builders in the district have 56 vessels of 
169,090 tons, against 200,749 tons a year ago, and 
214,859 tons at the beginning of last year. It is 
worth mentioning here that there are two sailing 
ships of over 3000 tons building, and three others 
of over 1000 tons. Recently no large sailing 
ships have been built. The tonnage in the Belfast 
yards is fairly well maintained, there being 24 
steamers of 193,804 tons, as compared with the 
same number of steamers of 215,069 tons a year 
ago, when the highest total was touched. It will 
be seen that the average size of the steamers has 
decreased ; throughout the United Kingdom there 
are building 15 vessels of over 10,000 tons, and five 
between 9000 and 10,000 tons—rather fewer than was 
reported in immediately preceding records. We have 
indicated that Hartlepool and Sunderland om 
well with previous periods. At the former port there 
are under construction 26 steamers of 94,160 tons, 
and at the latter 48 vessels of 168,057 tons. Even 


the weight of steel and iron manufactures, 4 per | ,, 


and the Tees, the decrease is well under 10 per 
cent., the total being at the former 79 vessels of 
242,038 tons, and at the latter 32 vessels of 107,114 
tons. 

In warships, too, there is a considerable decrease, 
although the Admiralty have several large ships to 
give out soon ; but, on the other hand, many of the 
vessels now classed as under construction are 
aged completion, so that the prospects are 
that the four armoured cruisers to be ordered will 
barely make up the tonnage completed. The state 
of affairs is as follows : 




















July, 1900. July, 1899. 
No. | Tons. No. | Tons. 
Merchant Shi ..| 499 | 1,865,313 568 | 1,386 
British warships (con. Heng — 
tract) ee 38 | 210,550 40 183,230 
British warships | 
(dockyards) ‘ 16 | 158,000 18 166,970 
oreign warships | 
(contract). . ae i | 63,525 27° | = 101,875 
| 1,697,388 | 653 1,888,442 


Total pa eee cy | 





It will be seen that there is a great decrease in 
the foreign warships building, and altogether the 
labour value of warship work is much less even than 
the comparison suggests. The decrease in ship- 
building is only typical of nearly all industries, and 
our review of the prospects enables us to agree with 
the opinion of the President of the Board of Trade, 
expressed the other day at Liverpool, that as regards 
the employment of the people, the highest point 
has been reached, and that the prospects are not 
altogether exhilarating. 





THE SOCIETY OF CHEMICAL 
INDUSTRY. 

THE annual three days’ meeting of the Society of 
Chemical Industry was opened on Wednesday at 
the Royal Institution in Albemarle-street, and will 
be continued, in a certain sense, in the Inter- 
national Congress of Applied Chemistry, which 
will meet in Paris on July 23, the Paris excursion 
starting from here on Saturday, July 21. Estab- 
lished in 1881, the Society differs from most 
technical bodies, in that it consists of several co- 
ordinated sections, with sectional chairmen and 
a general president. Since New York possesses 
one of the most active sections, there is nothing 
astonishing in the fact that last year the Federal 
Society went to the United States for a president, 
and elected Professor C. F. Chandler, M.D., 
Ph.D., LL.D., of Columbia College, New York, 
for the year that has now closed, during which the 
retiring president, Mr. Beilby, has acted as deputy 
president. It was an experiment which has proved 
a thorough success, as it has brought the section 
nearer to the parent Society, and strengthened the 
bonds between the two countries. 
The meeting is held under the auspices of the 
London section, -which is presided over by Mr. 
Boverton Redwood as chairman, and Mr. Otto 
Hehner as vice-chairman. The sub-committee 
for this annual meeting consists of these gentlemen 
and Messrs. W. G. Blagden, Grant Hovper, 
R. Messel, B. E. R. Newlands, Walter Reid, 
Gordon Salamon, Napier Sutton, T. Tyrer, and 
the hon. local secretary, Arthur R. Ling, who, 
with his assistant, Mr. J. C. van Marken, have 
had an exceedingly busy time, and a great deal of 
worry. For over 300 members and their ladies 
attended the meetings, and excursions and visits 
to works are never easy to arrange, especially not 
when, as in this instance, the numbers of visitors 
has strictly to be limited. The Society thrives ; 
3459 members are on the register, of whom London 
claims 865, New York 741, Manchester 450, Liver- 
ee 260; the Scottish, Yorkshire, Newcastle, and 

orthampton sections make up the rest. The 
Society desires to encourage manufacturers to bring 
their difficulties under the notice of men of skill 
and experience. The first application under this 
scheme has come from the Papermakers’ Associa- 
tion, which offered a prize of 1001. for the solution 
of certain problems ; the award of the judges will 
shortly be announced. The Society’s medal for 
distinguished services to applied chemistry, which 
may be bestowed every two years, irrespective of 
nationality, is this year awarded to Dr. E. 
Schunck, F.R.S., for his classical investigations on 
natural colouring matters. It is a life-task of 








These points are of greater importance in view 
of the many returns all indicating a ‘‘boom” in 
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honoured. One understands the deep emotion 
under which Dr. Schunck laboured when express- 
ing his thanks ; it is like a farewell to science. 

Mr. J. W. Swan, F.R.S., we must not forget to 
mention, is president-elect. 

Professor Chandler met with an ovation when he 
rose to deliver his address on what is being done in 
the United States for the advancement of chemistry. 
It is a vast subject ; the address will cover thirty 

ages of the Society’s Journal, and will well repay 
careful study. The first part, ‘*‘ Chemical and 
Technical Education in the United States,” must 
have recalled to the older members—they were 
probably in the majority—the enormous differences 
in their own training and that which is imparted to 
the rising generation. When Professor Chandler 
started out in 1853 to secure a chemical education, 
not more than three or four places were available 
in the United States. He started at the Lawrence 
Scientific School at Harvard University, under the 
genial Professor Hosford. There were a dozen 
students; they were given Wills’ ‘‘ Qualitative 
Analysis,” and were set to work on the ‘‘ hundred 
bottles.” They were then left to study their 
self-provided text - books by themselves, without 
being troubled with lectures. That lack of or- 
ganisation caused a general exodus of American 
science students to Europe, particularly to Ger- 
many. At Goettingen Professor Chandler found 
under Woehler thirty students, among whom were 
13 Americans and two Englishmen. From Goet- 
tingen he proceeded to Berlin, and he returned as 
a teacher, being almost immediately asked to 
develop the chemical department of Union College, 
where he lectured on very many subjects for eight 
years. In 1863 Thomas Egleston published his 
scheme of a school of mines for New York. At 
first he thought of starting the school in the 
Cooper Institute. That, however, would have 
meant amalgamating primary and secondary edu- 
cation of the highest grade. Columbia College, 
founded as King’s College under a Royal Charter 
in 1754, came to his help, but its own resources 
were exceedingly small. Thus Egleston, General 
Vinton, and Chandler, the two former graduates 
of the Paris School of Mines, became professors 
of mineralogy, mining engineering, and chemistry 
respectively, without any salaries and with labo- 
ratory accommodation for 12 students. Twenty- 
four pupils presented themselves on the opening 
day, and their number doubled within a few 
weeks, Fortunately friends rallied to the help 
of the movement, The name of Dr. Fred. 
Barnard, President of Columbia Vollege, must be 
mentioned in the first instance. The Barnard 
medal was offered, on its first award, to Lord 
Rayleigh, who refused it, because he had a fellow 
discoverer of argon in Professor Ramsay. The 
Council of Columbia College was not embarrassed ; 
they duplicated the medal. Of the munificence of 
American citizens interested in education and 
science, we have hardly a proper appreciation in 
this country. Dr. K. T. Pearson, of Chicago, 
has been his own executor, devoting 4,000,000 dols. 
to schools and colleges, and retaining only a small 
annuity for the support of his wife and himself. 
In 1899, Professor Chandler stated, 33,000,000 dols. 
were given to colleges ; Mrs. Leland Stanford has 
bestowed 15,000,000 dols. on a university of that 
name to be established in California, together 
with large tracts of land which probably represent 
a value of 80,000,000 dols. There is no country 
which can rival such munificence. There 
= 174 donors who made up these 33,000,000 

ols, 

From the beginning the School of Mines aimed 
at giving the students a broad education. That is 
a point which will require accentuating in days 
when technical demands, too long disregarded by 
what was called learning, and what was often little 
more than pedantry, are apt to predominate. 
Columbia College, into which the School of Mines 
reluctantly immerged, requires a comprehensive 
entrance examination, presupposing a fair know- 
ledge of mathematics, elementary chemistry and 
physics, English, French, German, and history— 
we wish history were not so hopelessly slighted in 
this country. The school soon subdivided into 
two faculties of pure and of applied science. The 
course of studies covers four years ; an extension 
of time is granted, but people may not spend their 
lives at being students, as the Germans may do. 
The college trains mining engineers, metallurgical 
engineers, geologists, chemists, civil engineers, 
Sanitary engineers, electrical engineers, architects, 


and grants various degrees. Since 1864, 3012 
students have passed through the college, half of 
whom did not complete their full courses. 

The United States possess now 480 universities 
and colleges, and 43 technical schools, including 
about 100 schools of chemistry. The oldest is the 
Rensselaer Polytechnic Institute of Troy, New 
York, established 1824. Professor Chandler gave 
many interesting particulars concerning them. The 
American Chemical Society owes its existence to 
Professor Carrington Bolton and Miss Rachel 
Bodley ; it was inaugurated in 1874 at the grave of 
Priestley in Northumberland, Pa.—where the dis- 
coverer of oxygen had found an asylum—when 
celebrating the centenary of his great work. The 
initiation of a section of the British Society of 
Chemical Industry in New York by Mr. Mason and 
Mr. Tyrer—the latter had the pleasure of present- 
ing souvenirs to Professor Chandler and Mr. pe 
on behalf of the Society—has not interfered wit 
the growth of the American Chemical Society. Very 
noteworthy is the Chemists’ Club-at New York, 
which is to become the chemists’ headquarters for 
the United States. Two complete libraries are 
being collected, the duplicate one for circulation 
throughout the country, and competent chemists 
are toadvise on any question. The scheme is grand, 
and will particularly interest our colonial cousins. 

For chemical research, the American teacher has 
not, as a rule, much time to spare ; Professor Chandler 
regretted to admit the fact that he is overburdened 
with professorial duties. Yet it was, of course, 
easy for him to quote pages of first-class American 
work. The chief chemist to the United States 
Agricultural Department, Mr. Harvey Wylie, for 
instance, has worked with remarkable success on 
the nitrification of the soil, on sorghum sugar and 
fermentation ; that this research has so far re- 
mained barren is the fault of the legal and fiscal 
aspect of the alcohol question. The United States 
possess 59 agricultural experimental stations. 

When Professor Chandler came to chemical 
industry, there was hardly any time left for dealing 
with it. Yet the figures he cited, mostly on the 
basis of that standard publication, Mr. Rothwell’s 
‘*Mineral Industry,” are important enough: 218 
million tons of coal raised in 1899, 18 million tons 
of coke produced, 25 million tons of iron ore 
mined, 13 million tons of pig iron, and 10 million 
tons of steel manufactured; 259,517 tons of 
copper extracted, 55 per cent. of the world’s total 
of 468,463 tons; 198,600 tons of electrolytic 
copper with 170,273 ounces of gold and 21,199,000 
million ounces of silver in the residue, and tons of 
so far useless tellurium. Fertilisers sell to the 
extent of 14 million dollars annually. Soda ash 
is now made by the Solvay process, and on a 
smaller scale by the processes of the Mathieson 
Alkali Works, and of J. B. Ford and Sons, about 
1000 tons daily. Forty factories make cement. 
As regards liquefied air, Professor Chandler had a 
kind word for the beautiful apparatus and the 
liberality of Mr. Tripler—whose liquid air is always 
at the professor’s disposal—with the apologetic 
criticism: He is not a scientist. What he said 
about the Hall aluminium process, worked out by 
the then student, Charles M. Hall, was very much 
clearer than the many accounts which have appeared 
from time to time. 

That Professor Chandler would not condemn 
water gas, in spite of its high percentage 
of carbon monoxide, and in spite of fatal 
cases, accidental, suicidal, and perhaps criminal 
occasionally, will not be wondered at, when we 
read his comparative prices—l dol. per 1000 
cubic feet of gas of 26 candle-power, against 
3.75 dols. for bituminous gas of 17 candles, We 
have an exceedingly interesting review of the state of 
the chemical industries of the United States in this 
address, dealing with graphite, carborundum, 
caustic soda and bleach, carbide, ferro-chromium, 
nickel-plating, coal oil, petroleum, incandescence 
mantles, sugar, starch, alcohol, rubber, colours, &c. 
A few lines on the works visited by the members 
this week. Printing could be watched in the 
offices of Messrs. George Newnes, Limited, and 
of the Daily Mail. The Metropolitan Fire 
Brigade had arranged for a special display in drill 
and fire attack on old and on modern lines, the 
demonstration being, by permission of the County 
Council, conducted at the — arters by the 
director, Commander Wells, R.N. The Govern- 
ment laboratories at Clement’s Inn, the Royal 
Mint, the Royal Gunpowder Works at Waltham 





Abbey, and the Small Arms Factory at Enfield 


were thrown open to small parties. The Jenner 
Institute of Preventive Medicine on Chelsea Em- 
bankment admitted 75 members. At the Art Glass 
Works, in Whitefriars:street and Tudor-street, 
E.C., Messrs. Powell and Sons explained their 
manifold styles of stained-glass windows and mosaic 
decoration ; the breweries of Messrs. Barclay, 
Perkins, and Co. ; the Stag Brewery Company ; 
Messrs. Doulton’s Pottery Works; the London 
Leather Industries Research Laboratories, and 
Messrs. Bevington and Sons’ Tanneries ; the Lon- 
don Carbonic Acid Works of Messrs. Barret and 
Elers ; the Shoreditch Refuse Destructor Works, 
the Linde Refrigeration Works, and the Electrical 
Works of the Edison-Swan Company, were open for 
inspection; and, to rest the mind, visits to the Tate 
Gallery, the Guildhall School of Music, and to the 
beautifully restored Collegiate Church of St. 
Saviour’s, Southwark, had been arranged. It is 
needless to mention that the visitors were every where 
received with the greatest courtesy, and had plenty 
of opportunity to learn under their excellent guides. 
We hope to have something to say on these works in 
our next issue. Last night the Lord roe te re- 
ceived the Society ; to-day they are going to Oxford, 
and on Saturday they leave for Paris. 





INDUSTRIAL PHOTOGRAPHY AT THE 
PARIS EXHIBITION, 

A very important branch of industrial photo- 
graphy, which may be defined as the art of repro- 
ducing cheaply and rapidly working drawings of all 
sizes, by exposing to the light ——— surfaces 
in contact with such drawings made on tracing 
paper, is to be found exemplified at the Paris Exhi- 
bition. The old method of reproducing working 
drawings, which is still employed, and in many cases 
is the mostuseful, isthe lithographic process, inwhich 
the drawing made on a surfaced paper, with special 
ink, is transferred to a lithographic stone, or to a 
sheet of zinc, the result depending in each case on 
the retention of water by the non-inked surface. 
For a vast range of purposes this is the fundamental 
engraving process, but it requires great skill on the 
part of the operator, and a costly plant; so that, 
unless in very exceptional cases, it is entirely un- 
suited for the purpose we are considering, that of 
ama a small number of copies, which are 

nown in this country under the general term 
‘* blue prints.” 

The extent to which such reproductions are re- 
quired is far larger than would be imagined. Not 
only is the demand constant among engineers, 
architects, contractors, &c., but in Government 
technical departments the necessity for a limited 
number of copies of drawings quickly produced is 
constantly on the increase. he production of 
several tracings from a drawing involves a consider- 
able expense and delay ; for this reason a good re- 
ception was assured to any process which with only 
one tracing allowed faithful and cheap reproductions 
to be made accurately and rapidly. Such processes 
form now a very large branch of industrial photo- 
graphy, and they have been brought to a remark- 
able degree of perfection during the thirty years 
that they have been in use. From the commence- 
ment, the system was favourably received, and the 
earliest methods, although crude and imperfect, 
came largely into use; the original methods are 
still practised on a larger scale, on account of the 
ease of manipulation and cheapness of material 
employed. As a matter of historical interest, as 
well as because they are still more largely used than 
any other, these processes call for a short notice. 
Adopting a chronological order, they may be placed 
as follows : 

1. The ferro-prussiate process, in which white 
lines on a blue ground are produced. 

2. The ferro-cyanide process, with blue lines on 
a white ground. 

3. The ‘*‘ heliographic paper” process, with dark 
lines on a grey ground. 

The Ferro-Prussiate Process. —The paper on which 
the drawing is to be copied is sensitised with a 
solution of citrate of iron and red prussiate of 
potash. To obtain the copy of a tracing, the sheet, 
after saturation with the sensitising solution, and 
drying in the dark, is placed in a printing frame 
beneath, and in close contact with, the tracing, and 
exposed to the light for three or four minutes ; it is 
then washed until the lines of the tracing be- 
come visible as white lines on a blue ground. If 
the exposure has been insufficient, and the blue 





ground appears too pale, intensification can be pro- 
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duced by a 4 per cent. sulphuric acid bath. For 
making corrections or additions to the print, lines 
or writing can be put on with an oxalate of potash 
solution ; this removes the blue tint. 

The Ferrocyanide Process.—This process, by 
which it is possible to make direct positive prints, 
was the first step taken towards important improve- 
ments in the reproduction of drawings. The 
process dates from 1877. The ferrocyanide paper 
is prepared with a sensitising solution, the nature 
of which varies according to the class of work to 
be done. The following are two formulas : 


Grammes. 
1. Perchloride of iron ae sa ne 80 
Gum... on in ie 120 
Citric acid ... 30 
Water ws 1000 
2. Tartaric acid ae 90 
Persulphate of iron 110 
Percbloride of iron 120 
Gum solution 1000 


This paper when prepared is of a yellow colour ; 
when exposed to light beneath the tracing, im- 
portant changes take place in the sensitised surface 
which is not protected by the lines of the drawing. 
The salts of iron are reduced, the exposed surface 
become white, and as soon as the drawing appears 
in yellow lines, which can be ascertained by raising 
the back of the frame, the paper is removed and 
put in a ferrocyanide or potassium bath, which 
immediately forms Prussian blue by combining with 
the iron salts that are not reduced, that is to say, in 
those parts of the sheet that has been protected 
from the light. In this way the drawing is de- 
veloped in a bright blue tint. The sheet is after- 
wards washed and then placed in a bleaching bath 
made up in the proportion of 40 grammes of sul- 
pkuric acid and 1000 grammes of water ; finally, 
the sheet is subjected to a liberal washing, and any 
spots which do not appear to have been completely 
bleached, are treated with a soft brush. 

Reproduction on Heliographic Paper. — This 
process has the advantage over the preceding ones 
of demanding far less handwork, but it has the 
inconvenience of being much slower. The paper, 
which it is more desirable to purchase than to pre- 
pare, is treated in precisely the same way as has 
been already described. Development is obtained 
by placing the sheet in a gallic acid bath, and a 
subsequent washing completes the operation. This 
process has become extremely popular, on account 
of the reproduction being in practically black lines 
ona white ground. In reality, the colour of the 
lines is a very dark violet, and that of the paper 
a pale grey. There can however, be no doubt that 
the results obtained are more satisfactory than in 
the preceding processes. In order to obtain the 
best results very transparent paper should be used 
for the copy, and the Indian ink, with which the 
tracing is made, should be absolutely black. 

There are no examples of either of these three 
processes calling for special notice at the Exhibi- 
tion. In fact, they are all wanting in originality, 
and may before long be superseded by the new 
method, the so-called photozincography, that is to 
say, the transfer of the drawing to be reproduced 
to a sheet of zinc, which will freely receive a film of 
printing ink in the same way as a lithographic 
stone, and from which any desired number of copies 
can easily be taken. In photography, a negative 
is produced upon the sensitised plate, and the inter- 
mediary of a sensitised paper or other surface, is 
necessary for the production of reversed positive 
pictures. In photozincography the problem was 
how to obtain a positive plate from a positive draw- 
ing, and from this to make copies on ordinary paper. 
As worked out, the only condition is that this draw- 
ing should be on transparent paper ; the results 
that have been obtained we will now describe. 

The application of the principle of photozinco- 
graphy, to which it appears that Austria justly lays 
claim, but which has been greatly improved in 
France, after having remained practically dormant 
for nearly half a century, has of late years come 
very largely into use. As is well known, the pro- 
cess is based on the curious properties possessed by 
a certain class of bitumen, to become insoluble in 
oil of turpentine, if it has been exposed to light, at 
the same time remaining soluble under the action 
of benzin. Given, therefore, a film of bitumen on 


a sheet of zinc properly prepared, the advantages 
that can be obtained through this curious property 
will be at once evident. The bitumen being soluble 
in benzine, the question of preparing it in a liquid 
condition was solved. In order to fix it on the zine, 








the latter is treated with a solution of gall nuts and 
chlorhydric acid, the proportions generally used 
being 25 grammes of acid for a filtered solution of 
1.5 kilogrammes of nut galls in 8 litres of water, 
reduced to 5litres by evaporation. In the dark 
room a solution is prepared of 80 grammes of bitu- 
men and a litre of benzine ; the zinc plate, previously 
dried and carefully cleaned, is covered with a thin 
film of this solution, and is therefore converted into a 
sensitised plate. The tracing, of which a copy is to 
be made, is then placed over the zine in a printing 
frame, and exposed to light, after which, in order 
to develop it, the zinc is plunged into a bath of oil 
of turpentine. The bitumen, which had been 
covered by the black lines of the tracing, 
and, therefore, which had been protected against 
the action of light, remains soluble, and in 
the bath these portions are gradually dis- 
solved out, leaving the bright surface of the 
zinc clear; the image thus obtained is a nega- 
tive one. When this stage has been reached 
the plate is very freely washed and dried ; it is 
then placed in an acetic acid bath which attacks 
the exposed metal, destroys the action of the first 
preparation of gall nuts, and so affects the surface 
of the zinc with which it comes in contact, that it 
is well adapted to receive a film of printing ink. The 
second phase of the operation consists in reversing 
the development ; a film of varnish is passed over 
the plate which attaches itself only to the exposed 
portions. The whole surface is then thoroughly 
cleaned with a rag soaked in benzine which dis- 
solves the film of bitumen that had been exposed 
to light, the drawing remaining, of course, un- 
affected, and being converted by this action from 
a negative into a positive; as by the previous 
treatment, the surface was specially prepared to 
receive ink, the rest of the operation is a simple 
one. 

If it is not a question of reproducing from a 
tracing, if an engraving or a map, for example, has 
to be copied, a photographic negative is first taken 
on a celluloid or other film ; this negative is placed 
over the bituminised zinc as before, and after the 
process has been completed, the image obtained on 
the zinc is naturally positive, and it appears clearly 
on the bitumen covering the plate. The applica- 
tion of the nut gall solution imparts to the surface 
of the zinc the curious property of absorbing 
moisture freely and of rejecting the printing ink 
over the exposed portion ; the lines can then be 
inked up with an ordinary roller. This process is, 
of course, very largely employed in modern en- 
graving art, and it will be readily seen how this 
system of reproduction may render very great ser- 
vices for the special purpose under consideration ; 
the process is simple, and with a little practice, 
the results obtained are superior to those given by 
either of the processes previously mentioned. 

At the Exhibition it is only in the French court. 
that examples of this industrial photozincography are 
shown, this appearing to indicate that the system 
is not yet in current use among engineers, archi- 
tects, &c. Only a few examples, indeed, are to be 
found even in the French section, and notably in 
the exhibit of Mr. Braines, of Paris, where there 
are given some excellent specimens of a subject 
enlarged and reduced by the process, as well as 
maps and other subjects. 

1t will, of course, be understood from what we 
have already said, that the drawings to be repro- 
duced, as well as the reproductions, are made only 
in one colour. Very shortly, however, it would 
appear that a special chromo-lithographic process 
will be in use, by which at least three primary 
colours—red, yellow, and blue—will be freely 
rendered. This process has already entered largely 
into artistic reproductions ; all that is now neces- 
eary is to co-ordinate certain practical data in order 
to extend the system economically on a sufficiently 
large scale for its application to working drawings. 
The theory of chromo-lithography does not come 
within the scope of this article, but its industrial 
application to drawings is so interesting that a few 
words may be added here upon this subject. If a 
drawing is finished in different colours it is neces- 
sary to analyse it by photography, so as to separate 
each of them and make for each a special cliché 
from which superimposed printings will reproduce 
the original. Up to the present time only red, 
yellow, and blue are thus reproduced photographic- 
ally ; industrially this range is sufficient, and a 
general idea of the process can be given in a few 
words, it being premised that the colours are not 
theoretically perfect. Approximately white is a 





very light grey, and black is a very dark grey. 
Knowing that the superposition of the three 
colours, red, yellow, and blue, give, according to 
the intensity of the tints, a grey colour approach- 
ing black, we have : 

Red and blue, that is to say, violet, + yellow = 
black. 

Yellow and blue, i.e., green, + red = black. 

Yellow and red, i.e., orange, + blue = black. 

Now a yellow object appears brown seen through 
a violet screen ; a red object seen through a green 
screen appears black ; a blue object seen through 
an orange screen appears black ; the brown and the 
black not having any action on the salts of silver 
more than on the bitumen, it results that if we 
photograph a coloured drawing after having placed 
between this drawing and the sensitised plate an 
orange screen, we shall have a negative in which 
all the clear portions will correspond to the different 
intensities of blue, and consequently the positive 
print from this will give the various values of blue. 
In the same way the green screen will give the 
values of red, and the violet screen the values of 
the yellow. A series of superimposed printings 
with proper coloured inks from the zinc plates 
already described will reproduce the drawing in its 
original colours. This is the problem which is 
being vigorously attacked in its special application 
to the cheap reproduction of working drawings, 
and there is reason to suppose that the process 
will soon become a practical one. 





NOTES. 
Exectric Ener@y In Bux. 

Or the four Bills for the supply of electric energy 
in bulk, three have passed through Committee in 
the House of Commons, and one—the Tyneside 
Bill—has been rejected. The Durham Bill, the 
Lancashire Bill, and the South Wales Bill have 
been reported to the House, and, to the surprise 
of many, were allowed to pass their third reading 
practically unopposed. The Association of Muni- 
cipal Corporations were expected to do their best to 
get them rejected at that stage, and it was by no 
means certain what the result would be. This asso- 
ciation has been described as a trade union of corpora- 
tion officials, and although that is not an exhaustive 
definition of its constitution, it gives a very good clue 
to many of its purposes. Many officials are paid in 
fees, additional to their salaries, for all work which 
falls outside of their routine duties, and conse- 
quently it is to their advantage to promote and 
oppose Bills in Parliament. The more enterprises 
the municipalities can engage in the better for 
them, for each involves journeys to London, and 
other duties of a pleasant or remunerative cha- 
racter. Two of the Bills referred to admit very 
fully the rights of municipalities to be supreme 
within their own limits. The promoters of the 
Durham and Lancashire Bills only sought powers to 
supply ‘‘ statutory undertakers ” in bulk, and none 
others. In many cases the local authorities are the 
undertakers, and in all cases they have the option of 
being so, an option which enables them to impose 
rigorous conditions when they do not care to avail 
themselves of it directly. These companies will 
do no retail trade. The South Wales Company 
originally stood on a different basis; but most 
of it has been whittled away in committee. It 
proposes to erect three generating stations—at 
Pontypridd, Pontypool, and Neath respectively, 
and to distribute electric energy over Glamorgan 
and the west half of Monmouth. The maximum 
— to be charged to any consumer is 3d., and to the 
arger consumers 2d. per unit. As finally amended, 
the Bill does not confer the right to undertake 
retail business in lighting. For this purpose 
current can only be sold to undertakers. As re- 
gards electric energy for power, that may not be 
supplied in any district in which a local authority 
or company is at present anthorised to supply 
electricity, except with the consent of that autho- 
rity or company, unless the Board of Trade should 
be of opinion, in any particular case, that consent 
is unreasonably withheld. On the other hand, any 
local authority possessing powers of supply may 
compel the company to furnish it a supply in 
bulk, which it can distribute to retail customers. 
The local authority is empowered to prescribe the 
route along which the company’s mains are to be 
carried through the district. Now the Bills have 
passed the Commons, they will go to the Lords ; it 
will not be possible for the municipal opposition to 








protract the prcceedings there to the same extent as 
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in the Commons, but probably they will endeavour 
to prolong them so as to leave matters undecided 
when Parliament rises. 


LarcE Power InstaLLaTION IN SWEDEN. 

A large installation for transmission of power 
has been constructed at the Trangfors waterfall at 
Véstmanland, Sweden. The Kolbéck river there 
forms a waterfall of about 33 ft. in height, and the 
installation comprises six quadruple turbines with 
horizontal shafts, each of 300 effective horse-power, 
with 250 revolutions per minute. The shafts are 
direct-coupled with the electric generators. The 
whole river has been dammed, and from its north 
side the water passes through a canal 1130 ft. long, 
23 ft. broad at bottom, with 8 ft. depth of water, and 
sloping sides to the power station, which is 113 ft. 
long and 50 ft. wide. The floor of the engine- 
room is 10 ft. above the lower surface of the water, 
and the shafts of the turbines are located 4 ft. above 
the floor. The turbines are radial; each with four 
wheels of 700 millimetris in diameter. The water 
is led to the turbines through three pipes of 8 ft. 
in diameter. At the end of each tube is a small 
turbine for working the exciters, which are 
common for the two generators. These turbines 
also have horizontal axes, and are each of 25 effective 
horse-power with 560 revolutions per minute ; they 
are otherwise of the same construction as the larger 
ones, and direct-coupled with the exciters. These 
turbines utilise from 60 to 80 per cent. of the 
natural power. The current from all six generators 
is collected and afterwards conveyed to 18 trans- 
formers, where the tension is raised from 800 to 
14,000 volts. The transmitting line consists of 
three 6.75-millimetre copper wires, supported by 
porcelain insulators attached to poles placed at a 
distance of 166 ft. ; the poles are of a height making 
the minimum distance from the lowest wire to the 
ground 27 ft. ; lightning dischargers are placed at 
both ends of the line. On reaching the boundaries 
up the town of Vesteras, a distance of some 14 
miles, the tension is again reduced through the same 
number and size of transformers, and distributed 
to the various consumers. The Northern Metal 
Company head the list of the consumers, their 
new works requiring no less than 900 horse-power, 
divided amongst 14 motors, varying from 300 to 
3 horse-power capacity. The motors are all 
inductive, and the large ones are principally used 
for the working of rolling mills. Special and 
thoroughly practical appliances have been installed 
for facilitating the starting of these heavy motors. 
The works of the General Swedish Electric Com- 
pany receive 300 horse-power, part of which 
current is used for direct driving of inductive 
motors, whilst another portion is transformed in 
portable transformers to work a large number of 
small motors. The power station belongs to the 
Trangfors Power Company. The water power and 
the site of the station have been leased for a period 
of 50 years from the owners, the Hallstahammar 
Company, Limited. 


Brearina Merats ror AxtE Boxes. 

WITHIN recent years, certain of the American 
railway companies have conducted long series of 
experiments with a view to discovering the best bear- 
ing metal for use in the axle boxes of railway cars. 
When increasing loads and consequent hot boxes 
first drew attention to the matter, the general 
opinion was that the chemical question was the 
principal one, and that matters would be improved 
by altering the composition of the alloys used. 
To a certain extent this opinion was well based, as 
at that date a 7 to 1 copper-tin alloy was very 
generally used for such bearings ; and experience 
has since shown that this mixture can be greatly 
improved for its special purpose by a large addition 
of lead. More extended observations, however, 
proved that the physical state of an alloy had quite 
as much to do with its anti-friction properties as 
its chemical composition : since with two bearings 
of one and the same alloy, the one might run cool, 
whilst the other would give trouble by heating. 
Micro-observations have shown that in such cases 
the two steps have always exhibited very different 
textures. Mr. Robert Job, chemist to the Phila- 
delphia and Reading Railway, in a paper recently 
contributed t> the Proceedings of the Franklin 
Institute, states that a large number of steps, re- 
moved from cars on that line for running hot, 
have been submitted to a searching investigation, 
both chemical and physical, with a view to ascer- 
taining the causes of the trouble, and of formulat- 


metal of a given composition shall have the desired 
anti-frictional qualities. The brasses removed were 
of all kinds, some being of the old 7 to 1 copper- 
tin alloy, others of yellow brass, which, however, 
generally runs cool though it wears quickly ; whilst 
others again were of phosphor bronze. ‘The bulk 
of these brasses, however, were copper-tin-lead 
alloys, containing from 10 to 15 per cent. of tin and 
from 15 to 5 per cent. of lead. In but few of these 
brasses was the composition responsible for the 
heating, which arose rather from segregation of the 
constituent metals, coarse crystallisation, or the 
presence of dross and oxidation products. These de- 
fects were mainly due to defective foundry practice, 
the metal being poured too hot and too quickly. If 
thus poured, it remains liquid in the mould for a 
long period, thus giving time for the constituent 
metals to separate, or for coarse crystals to be 
formed. If the metal is dirty, containing oxidation 
products or occluded gases, it will not pour well 
unless hotter than it should be, and ‘hence it is 
advantageous to add deoxydants to it. Phosphorus 
was at one time largely used tc this end, but is now 
less in favour. Mr. Job’s own company prefer to 
use zinc as a deoxydant, adding sufficient yellow 
brass to the charge to bring the zinc up to 1 per 
cent. of the whole. Most of this zinc is eliminated 
as fume before pouring. The zinc is followed by a 
very small charge of silicon, which completes the 
deoxydation. ‘I'his addition of silicon has to be 
carefully regulated or trouble will ensue, as silicon 
in excess tends to produce coarse crystallisation in 
the alloy. The physical tests showed that with 
metal of a given composition, the higher the tensile 
strength and ductility the better fitted it is for use 
as a bearing metal. 





THE FILTRATION OF WATER. 
To THE EpiToR OF ENGINEERING. 

Srr,—In your report of Mr. Hering’s paper on the 
‘Filtration of Water,” published in your issue of 
July 13, there are a few points which deserve to be 
brought into prominent notice; I will take these 
seriatim. 

Dr. Rideal, besides suggesting mechanical filters should 
have a trial in England, says, ‘‘ with sand filtration 
better bacteriological results might be got; but was it 
not possible that this could be met by decreasing the rate 
of flow and increasing the coagulent in mechanical 
filters?” These remarks presuppose that the filtering 
action of sand is purely a mechanical one, but is it so? 
Sand, we know—at least, coloured sand—contains a lot of 
oxide of iron held in bondage by the silica ; the colour in 
fact of the sand is due to this oxide of iron, and when 
sand is subject to the action of water for some time, a 
great portion of the brown iron oxide is withdrawn from 
the sand, leaving the residuum barely coloured. Now, 
we know that the protoplasmic masses constituting the life 
substance of germs, teria, &c., consist of carbon, 
hydrogen, and oxygen, and it is easy to conceive that, in 
the presence of too much oxygen, this bodily substance 
pce be consumed—burnt up, in fact—the protoplasmic 
mass would be oxidised with some other substance whereby 
the vitality of the germ would cease, in precisely an 
analogous manner to what would result if a human being 
attempted to live in a room full of pure oxygen. The 
minuteness of bacteria would require but a very small 
fraction too much of the oxygen to exert a destructive 
action on their composition. 

Is this, ther, the action that sand exerts on the bacteria- 
laden water which filters through? We know that if 
germs or protoplasmic masses of any sort be subjected 
to the direct influence of chlorine , such germs are 
destroyed at once, because the chlorine absorbs the 
hydrogen contained in the protoplasm, whereby the 
constituents remaining consist merely of a mixture 
of oxygen and carbon. The substance is destroyed, 
in fact, by its composition being broken up. Every one 
knows that the soft jelly-like body of a slug is destroyed 
in a few seconds by putting a little table salt on the slug. 
Why? Because the chlorine of the salt absorbs the 
hydrogen from the slug’s body, whereby the latter be- 
comes decom or excoriated, just as much as the 
human coriin or epidermis omes charred by some 
caustic acid such as nitricor sulphuric. Oxide of iron, we 
know, rapidly absorbs oxygen from whatever source avail- 
able to become converted into a higher oxide; and it is 
feasible that the bacteria, in their passage over the 
oxidised sand, have their living structure destroyed 
by the oxygen component in it combining with 
the iron oxide, whereby only carbon and hydrogen are 
left of the erstwhile protoplasmic mass or germ. If that 
be so, the idea is feasible that all filtering sand could be 
artificially oxidised by steeping it in a salt of iron and 
then freely exposing such sand to air and sunshine until it 
becomes oxidised. If any one doubts the fact—there are 
such a lot of sceptical people in the world that unless 
every trivial statement is verified by actual proof they will 
not Coliove it—let them take a piece of white rock quartz 
—such as gold is extracted from, or a clean white flint 
stone, and place it in such a position that water maycon- 
tinually drop on it from a piece of iron, or nail, or other iron 
article. The result will be that after some time the quartz 
or flint will have become discoloured, and of a brownish 





ing some physical tests which shall insure that 


hue, stained in part with oxide of iron; the effect is much 





more rapid if the piece of iron be rusty. (I may say that 
I have not only carried out the above experimen ‘but I 
have also made some Prussian blue ara from the iron 
oxide I extracted from some yellow-brown sand by steep- 
ing the sand in hydrochloric acid for some time, and then 
precipitating the Prussian blue by means of ferrocyanide 
of potassium. I mention these facts for the benefit of 
the ‘‘ sceptical ones.” 

Again, Dr. Rideal contended that not a single patho- 
genic germ should be left in the water. Theoretically 
this appears to be right, but, practically, is itso? The 
question could only be answered by analogy, by any 
one trying to live in a chemically pure air, that is 
an atmosphere made up of the constituents of air 
in the proportions found in Nature. Are not some 
of these germs necessary to the health of the human 
economy ? Some I do not say pathogenic ones, are 
known to be not injurious, and it may be that some of 
them-are positively necess to vitalise the blood in 
ways we wot not of. Mr. Walter Hunter relates the 
case of a doctor’s children actually beginning to droop 
and lose vitality when deprived of germs in the food and 
drink, that is, while they were fed on sterilised food 
and water. Physiologists know that the human body 
is but a mass of living tissues of more or less cellular 
growth, while a study of the carbon compounds (organic 
chemistry) shows that cellular growth is very diverse in 
its structure ; the ultimate composition of cellular struc- 
ture, be it vegetable or animal, is earbon, hydrogen, 
and oxygen, and it is conceivable that a particular 
form of cellular growth may be due to the addition 
of any one of these constituents only or by any two of 
these (suchas H and O, H and C, &c.). Yeast and similar 
ferments give good examples ; therefore it is possible that 
by depriving the blood of germs, of some one cort oranother, 
we are actually starving it, or denying it the actual 
vitalising principle required by some portion of the body 
pene the cellular structure of that part. 

e all know that we cannot imbibe a mouthful of air 
but what we swallow thousands of germs; what becomes 
of them? Burnt up by the oxygen in the lungs if the 
lungs are healthy and strong; if, however, the lungs are 
deficient in oxygen, or surcharged with carbonaceous 
matter, then we can conceive that instead of the proto- 
plasmic masses of the germ being destroyed by oxidation, 
that they actually find a fruitful soil on which to 
grow and propagate; if such be the case then such 
person becomes unwell, because his blood is being 
robbed of its full complement of a by the 
rapid generation of germs, until the multiplication of 
them is so enormous that it abstracts from the human 
economy every particle of life-giving oxygen and sur- 
charge: it with a mass of hydrocarbonaceous (proto- 
plasmic) matter, whereby the person dies of blood- 
 somsggrre-a the specific name of which derives its origin 
rom the seat of the disease diagnosed by the doctor 
called in to save the person’s life, 

The third point I would call attention to is Mr. Andrew 
Johnston’s remarks about his polarite clarifier; this 
material (polarite) is an oxide of iron. According to his 
statement it filters at a much more rapid rate than a 
sand filter. Is this due to the presence of the oxide of 
iron for the reason stated in the beginning of this letter ? 


Yours ies 
. C. STANDAGE. 


WESTWOOD v. BAILEY TOMS AND CO. 
To THE Eprror or ENGINEERING. 

S1r,—The report in your issue of July 13 of the sum- 
ming up of the above case is not strictly accurate, and 
there are other facts of interest and importance to the 
trade, which were not reterred to by the Judge. 

The plaintiffs’ total claim was for 1885/, 43, 3d., namely, 
5007. for damages for alleged delay in delivery of orders 
under the first three contracts, and 1385/. 4s, 3d. (after- 
wards reduced to 1314/.) damages incurred by the plaintiffs 
having to purchase elsewhere seven-tenths of the fourth 
contract, on account of our refusing to grant an extension 
of eight months for specltying. _ The plaintiffs did not 
obtain any part of the 500/, e maintained, and do so 
still, that if there was a breach of contract on our part on 
the first three contracts we were liable, but we are yet to 
be convinced that it entitled the plaintiffs to an extension 
of time of eight months under the fourth contract on 
which there had been no delay in delivery. 

Your report states that the first three contracts were 
specified by the contract time, which was so in the case 
of the first and third, but the time for specifying the 
second was extended by us. The fourth and only con- 
tract which was handed to the jury reads as rn Thong 
‘Specifications to be handed us (Bailey Toms) so that 
delivery may be e and taken in equal monthly quan- 
tities between October of this year (1898) and June of 
1899 inclusive.” In acknowledging the contract West- 
woods wrote: ‘‘We have carefully perused same, and 
same is in order, except thab we a you state we are 
to specify in equal monthly quantities ; you must not. hold 
us too strictly to this clause, as we could not say that we 
could carry such a thing out, but you can rely upon us 
specifying over the period named in the ordinary way, 
similar to contracts now in hand between us.” 

Although there was a delay in delivery of the first con- 
tract, when the second had to be specified it was specified 
before the extended time had expired, and although 
according to the plaintiffs’ showing, the material that bad 
been specified under one and two contracts had not been 
delivered, when the contract time for specifying the third 
had engin, the latter was fully specified by December 30. 

The first contract was specified in about equal monthly 
quantities, the second contract had to be specified in four 
months, and four-fifths of same was ified in the last 
five weeks. The third contract had to be specified during 
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54 months, four-fifths of same was specified in the last 
month, and ot of it on the last day. In the fourth con- 
tract which had to be specified over nine months, 11 tons 
was specified in the fourth month and three-tenths during 
the last two months. 

The plaintiffs say, ‘‘ What on earth would be the use 
of our asking them (Bailey Toms) to deliver 700 tons 
when they were unable to deliver until the end of May 
the quantities under the first three contracts!” Our 
reply is, how can they possibly tell whether we could 
deliver or not if they did not specify ? 

As a matter of fact, on June 13, when we were press- 
ng them for “further good specifications immediately ” 
under the fourth contract, and expecting they would 
specify by the contract date as they had always done pre- 
viously, we bought from other works (not mentioned in 
your report) 500 tons of bridge plates to supplement the 
supplies which we could obtain from the Moor Works. 

the orders of a person named Gilbey refer to gasholder 
plates for Messrs. Cutler and Sons, which, by reason of 
their being under @ in. thick were rolled in an entirely 
different mill mn y at the same works, as the bridge 
plates, @ in. thick an upwards, were manufactured, so 
did not retard the delivery of the latter ; or, at least, that 
is what our evidence proves. 

The miscellaneous orders were for ship-plates either to 
Lloyd’s or works certificate, and any orders of this class 
which we received from Westwood, were delivered some- 
times in a few days and at other times in a few weeks, 
quite as quickly as miscellaneous orders received from 
other customers. Another important point is that 95 per 
cent. of the bridge plates which we obtained from the 
Moor Works were delivered to the plaintiffs, and our 
supplies for other customers were purchased elsewhere 
at considerably higher figures than our contract with the 
works just mentioned. 

We sold the Moor make to the plaintiffs, but in spite 
of this fact when the works were not in a position to 
deliver as quickly as we considered the plaintiffs were 
entitled to, we bought 300 tons from the Dowlais Iron 
Company, which cost about 200/. more than the value 
of our invoice to the plaintiffs. Instead of asking the 
Moor Works to pay any part of this, we requested an 
extension of time, which was readily given; but having 
paid for this extension, we did not consider that we were 
called upon to make the same concession to the plaintiffs. 

When we were satisfying Joseph Westwood and Com- 
pany’s oe from the Dowlais Iron Works, we 
asked the Moor Company to give preference to other cus- 
tomers, whose orders were equally as important as theirs 
were. ’ 

The delay, if there was any delay, took place with 

lates to test, that were not provided for in the contract. 
We agreed to accept the same, but we did not charge any 
extra for the concession. Although, whether or not we 
are, as described by the Judge, ‘‘extremely rich mer- 
chants,” we should, if we gave up all the concessions we 
obtained from works, soon appear in another Court. 

Before deciding to defend the action, we laid the whole 
of the facts before an eminent firm of bridgebuilders. Two 
of their representatives gave evidence on our behalf, 
and were at the Court during the whole of the hearing. 
Since then they have favoured us with orders for several 
hundred tons of plates, although they know the same will 
be rolled by the Moor Works. 

It is only fair to the plaintiffs to state that whilst the 
case was proceeding they expressed a desire to discuss 
the matter with a view to an amicable settlement, and 
our counsel on the last day of the hearing told our junior 
partner, Mr. George Marrs (not Meyers), that he was of 
opinion that he could settle for 750/. 

We decided to fight it out, desiring to know who was 
in the right, and the information we have obtained is of 
more value to us than the price we have paid for it. 

Yours faithfully, 
G. Battey Toms ann Co. 

7A, Laurence Pountney Hill, London, July 16, 1900. 

P.S.—In the contracts and orders no fixed or definite 
time for delivery was mentioned, only the time for 


specifying. 





GUTTA-PERCHA. 
To THE Epiror or ENGINEERING. 

Srr,—I note in the india-Rubber and Gutta-Percha 
Trades Journal for July 9 an editorial a com- 
menting on my letter in your pages (published June 22 
last, page 828), on ‘“‘Gutta-Percha.” This critic says: 
“The weak point about his letter, however, is that he is 
only confident that it (i.¢., my invented substitute) will 
ey equal to gutta-percha for electrical purposes, and 

e does not bring forward the results of any practical 
tests to substantiate his prediction. Under the circum- 
stances, the sceptical ones amongst us would prefer to 
remain in doubt as to the prcperties of this substance— 
not the first, by a long way, for which great things have 
heen claimed.” The critic wovld have done more service 
to his readers if he had published the formula for making 
the compound, instead of endeavouring to minimise its 
value as a substitute or cheapener of gutta-percha. There 
are several points my critic has drawn on his imagination 
for ; to wit, I do not express any confidence at all that the 
invented compound will prove equal to gutta-percha, 
neither do I b ege anything, nor claim great things for 
the compound. I simply confined my remarks to stating 
the fact that I had invented a compound which will prove 
of service for many electrical and which necessitates 
the employment of only one-third or one-half its bulk of 


pure gutta-percha, whence such a compound will, ipse 
facto, be cheaper than using a pure gutta-percha. It is 
true I have not had time nor inclination to fully 
investi 
claim 


te—more important and personal matters having 
my attention—the properties of this new com- 





pound; but I publish its formula, pro bono publico, so that 
those who have more leisure can work out the compound, 
and find out to the full what merits it possesses. It would 
have been more to the purpose if the critic had worked out 
the formula, and then given the readers the benefit of the 
results arrived at by him. It is such ‘‘ sceptical ones” as 
himself that hinder the exploitation of inventions, be- 
cause they make it a practice to cast doubt over any new 
invention until it has been proved by a thousand and one 
trials to be something extraordinary. Now, if I had 
patented the compound and then formed a company to 
exploit it, and sent a big advertisement to certain 
journals, it is within the zone of possibilities that the 
compound would have been lauded up to the skies by 
editorial pars, pointing out a thousand and one great 
things for it which I should never dreamt of doing. 
Such is the way of the world, circumstances alter cases, 
and in conclusion I can only say that my courteous readers 
lose by my critic not publishing in his journal the formula 
for the unworked compound, for I am sure many of them 
would have welcomed the compound as a valuable one in 
lessening the cost of gutta-percha to many of the insu- 
lating companies they supply. ‘ : 

If any of your readers desire to experiment on the 
formula for making this compound, I shall be pleased to 
send the samples of the paper sludge as that is not a 
commercial article; the other two ingredients (gutta- 
percha and gum ammoniac) can be obtained at most dry- 
salters and photographical chemists. 

Yours truly, 
H. C. Stanpace, 
(Consulting and Manufacturing Chemist). 

Handsworth, July 17, 1900. 

P.S.—In my letter on ‘Storage of Inflammable Oils,” 

ublished in your issue for July 13, please correct the 
ollowing error: Fourth line from bottom of first column 
read, ‘‘ pour it out into moulds” (not into water, as you 
have printed). 








THE DELAUNAY BELLEVILLE ENGINE. 
To THE EpriTor or ENGINEERING. 

Srr,—Your concise report of the above exhibit in the 
Paris Exposition is most clear and interesting. A very 
large amount of time and money must have been ex- 
pended both in the first, second, and final stages. In the 
Jirst engine built (four cylinders with cranks at 180 deg.) 
the distribution of the steam was effected by a single 
valve, somewhat after the English Willans’ earlier 


ty 
Sow interest many to know that the French do not 
appear to be au fait with all that goes on here, or they 
certainly would not have lost so much time and money 
with the first experimental engine, viz., steam balancing 
of the great weights downwards—due to this design of 
parts. I had the honour, when merely a young engineer 
in our marine department, of drawing the Patent Office 
sketches and plans on parchment, Cook’s patent, 1873 to 
1874, We took steam from the high-pressure valve casing 
I think ; but it is a long while ago, and I have hardly 
time to look — my data of a quarter of a century ago. 
While on the Mersey we made a few sets for the Spanish 
coal trade boats—Liverpool to Bilbao—and a grand 
flourish of trumpets announced the improvements. We 
all thought big things about it then. Various troubles 
arose; I cannot go into them now, it would take too 
much of your valuable space. Well, the entire scheme 
quietly dropped. Nor, should I be permitted to give 
even a small sample of the bad language used by the 
superintending engineers, &c. By the bye, the tops 
of the engines looked very much like huge carbuncles 
wn out. It must have been a pretty job to get at the 
ow-pressure piston at any time; it required opening out 
or breaking at least five or six jointings; packings, too, 
were not so reliable as now. Steam balancing and glands 
were also used on the Clyde some time beak, bat in a far 
more sensible way to the mene flat-faced slide valves. 
Not a piston, but a trunk, or like a gland-packed ram ; 
~ ed scheme is a little like ‘‘robbing Peter to pay 

‘aul.’ 


Yours truly, 
July 15, 1900. P.H.S. 





“STANDARDS” IN MACHINERY. 
To THE Eprror oF ENGINEERING. 

Srr,—The whole significant merit and advantage of 
what is styled the American system in manufacture of 
machinery is comprehended in one word—‘‘ standards.” 
As rioters and mobs are less effective in conflict than 
9 uniformed and disciplined soldiery, so is indi- 
vidualised manufacture less economical than systematic 
work on broad lines for the production of standard 
machinery. It is significant that large military contracts 
and the uniformity of weapons desirable for the arming 
of troops, furnished the conditions most available 
for uniform manufacture on standard lines. The idea of 
interchangeability of parts, and a system of manufacture 
by which parts were made in quantities at small cost of 
labour, was first broached by Eli Whitney, and applied by 
him, as far as practicable in the execution of contracts 
for the United States Governnrent. The United States 
armouries at Springfield, Mass., and Harper’s Ferry, 
Virginia, were the scene of further developments in this 
— at an early date. . R 

e writer pared a monograph on this subject, 
which is published among the United States’ Census Re- 
rts of 1880. He had.access to all the records at the 
pringfield Armoury; and although the Harper’s Ferry 
Armoury had been destroyed in the Civil War, he spent 
some time looking up old mechanics, both in that vicinity 
and in new England, and in getting their testimony as 
to methods, learning how the different tool cuts were 








ormed at different dates in the Northern and in the 
thern armouries. 4 

These old armoury mechanics were a long-lived 
many being still alive in 1880 at ages of over 80 or 90 
years, and still active in mind and recollection. That 
they appreciated the importance of the interchangeable 
plan is shown by the fact that several of them, Warner 
~ pe “0 ee nics eld, and Moore, of Harper’s 

erry, brought claims for _— amounts against the 
United States Government for their services in develop- 
ing this system. This whole matter is dwelt upon at 
some length in an article in the Magazine of American 
History, June, 1884, under title, ‘‘ The Rise of the Inter- 
changeable System.” 

These facts alone may interest some of your readers, 
but I mention them only as suggesting a further advance, 
namely, an effort on the part of users of machinery to 
unite on specification of standard products, doing away 
with many variations which now exist, involving great 
expense with little point or purpose. 

As between British and American, or other manu- 
facture, that nation which takes this advance step with 
comprehensive intelligence will no doubt ‘‘make the pace” 
in future practice. 

Very truly yours, 


Cuaries H. Firtcu. 
Oak-park, Ill., July 4, 1900. 





MANGANESE.—The world’s production of manganese ore 
has grown rapidly. The output for 1899 was the highest 
on record, viz., 800,000 tons, divided as follows: Turkey 
and Greece, 54,000 tons; Japan, 5000 tons; Russia, 
369,000 tons; Spain and Portugal, 140,000 tons; India, 
77,000 tons ; Chili, 37,000 tons ; Brazil, 62,000 tons ; Cuba, 
15,000 tons ; France, 28,000 tons; other countries, 10,000 
tons. The annual consumption of Europe is about 
600,000 tons, and that of the United States 200,000 tons. 





INTERCOLONIAL Rattway.—The Canadian Minister of 
Railways has decided to make several important addi- 
tions to the equipment of the Intercolonial Railway, 
New engines of high power, and passenger and freight 
cars of the latest design, will be put on the line. Portions 
of the line are to be relaid with 80-lb. rails, and for this 
purpose 20,000 tons of steel rails are to be ordered. The 
rails to be replaced are of 561b. weight. The substitu- 
tion of heavier for lighter rails is to be done cern | on 
the Cape Breton section of the system, traffic on which 
has been increased by the establishment of smelting 
works at Sydney. 

Ovr Locomotive Exports.—This promises to be a 
| ee year for our locomotive exports. The shipments in 

une were only valued at 54,891/., as compared with 
93,9632. and 166,960/.; but for the six months ending 
June 30 this year the exports attained a value of 
773,043/., as compared with 664,4917. in the corresponding 
period of 1899, and 593,898/. in the corresponding period 
of 1898, The value of the locomotives exported to South 
America to June 30 this year was 125,294/., as compared 
with 105,3397. and 72,532/.; to British South Africa, 
62,811/., as compared with 28,5857. and 13,439/.; and to 
Australasia, 90,893/., as compared with 52,180/. and 
157,7567. The value of the locomotives exported to 
British India in the first half of this year was, however, 
only 291,817/., as compared with 313,778/. and 178,832/. 





Report ON EXxpLosives FoR 1899.—A Blue-Book has 
just been issued, containing the twenty-fourth annual re- 
port of Her Majesty’s Inspectors of Explosives. They 
state enatered ct hy of trade in explosives has continued 
at an inc rate during the past year. The condition 
and management of factories and magazines were in the 
majority of cases excellent. The number of deaths (3) 
from accidents by fire or —— in manufacture was 
again below the average for the decade (4.4). It was pro- 
bable that there were few trades involving risk in which 
so low a death-rate in proportion to the numbers em- 
ployed could be shown. The total number of factories 
a fn continuing certificate or licence, exclusive of small 
or toy firework factories, was 151, and the net increase for 
the year was eight, as against an average annual increase 
during the 24 years since the Act came into operation of 
4.0. The total number of magazines under continuing 
certificate or licence was now 392, an increase of five on 
the number for 1898. There had been no accident by fire 
or explosion in connection with a magazine during the 

ear. Five accidents took place in registered premises. 
The amount of foreign —— compounds im- 
ported in 1899 was 798,350 lb., as compared with 
983,600 Ib. in 1898. The imports of blasting explosives 
not continuing nitro-glycerine amounted to 140,882 lb., 
against 177,100 lb. in 1898. The number of detonators 
imported during the year, 13,836,300, was seamnperetly 
more than in the previous year, and showed that, althoug 
there were eight factories for their manufacture in the 
United Kingdom, a | aga reentage of the trade re- 
mained in foreign hands. The year had been one of con- 
siderable activity among inventors, and as many as 13 
new explosives been submitted for examination 
during the year, or left over from the egey | year. 
The chief point of interest was, that for the first time for 
many years a chlorate mixture had successfully 
ae all the tests. The number of accidents by fire 
or explosion, of which the department had had cognisance 
during the year, was 191, causing, so far as was known, 35 
deaths and injuring 195 persons; but mining accidents 
with gunpowder causing no loss of life, and of an ordinary 
character, did not come under the department’s notice. 
The total number of accidents showed a decrease, being 
191 against 194, but was above the average (147.1) for the 
last 10 years. 
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tion. Inthe seaport towns Liverpool and Bristol, 
INDUSTRIAL NOTES. and possibly in ober ports, the snewubest of this craft 

Tue eighteenth annual report of the Associated | were a distinct political power, much sought after by 
Shipwrights’ Society is a record of progress ina branch | the candidates who asked the suffrages of the free 
of industry which has had many vicissitudes. At one|and enlightened electors, especially the ‘‘ freemen ” 
time the shipwrights were, perhaps, the most notable | on the burgesses’ lists. When iron was introduced, as 
among the trades which had a semblance of organisa-' part of the structural material for shipbuilding pur- 








RAILWAY. 





oses, the shipwrights, as ‘‘ workers in wood,” had to 
ace a new development ; the men who were their rivals 
were the boilermakers, men accustomed to iron plates 
and riveting. . But the shipwrights and the boiler- 
makers and iron shipbuilders work side by side, and 
both have a firm hold on the branches of trade which 
they respectively represent in the United Kingdom. 

The total number of members in the Shipwrights’ 
Society at the commencement of this year was 15,582. 
In the past year the River Thames Shipwrights’ Pro- 
tection Society and the Boatbuilders’ Union of the 
River Thames became parts of the one union, which 
now numbers 117 branches. On this point the report 
says that it would be for the advantage of lahvur if 
there were fewer unioos and more unionism. That is 
doubtless true, and one of the difficulties to be got 
over is the question of demarcation of work, when 
two or more unions represent a branch of industry in 
which there is a tendency to-everlap, the line of de- 
marcation being £0 fine that no distinctive claim can be 
upheld between one section or another, Workers in 
wood and workers in iron may claim that the dis- 
tinction is clear, but in some branches the rival 
claimants work in the same or similar metale. 

The total income for 1899 was 30,935/. 4s. 8d., or 
2905/. 2s. 10d. less than in the previous year. This is 
more than accounted for by the fact that levies in 
1899 only reached a total of 803/. 93. 8d., whereas in 
1898 the total so reached amounted to 5063/. 2s. 6d. 
This was occasioned by the Trade Privilege Fuod 
levy, mainly the result of the engineering dispute and 
lock-out in 1897-8. The contributions of members in 
the year amounted to 25,872/. 12s, 9d., or an increase 
of 830/. 6s. 6d. over the previous year. Entrance 
fees, &c., brought in 1281/. 10s. 2d., and rules, re- 
ports, &c., 796/. 2s. 3d. The remainder of the income 
was from general sources, inclusive of 2041/. 13s. 6d. 
from interest on cash balances and investments, the 
latter being under careful supervision. The union had 
financial transactions with the Colquhoun firm, but it 
appears that it has come out unscathed. 

The total Ferner for the year was 18,856/. 
18s, 7d., or 953/. 16s. 8d. less than ip the year pre- 
vious. Out of that total only 52/. 5s. 8d. was spent 
in labour disputes. Loss of tools by fire was met 
by payments of 271/. 9s. 9d.; this is the largest 
amount for fire claims for years. Unemployed benefits 
cost the union 417/, 3s. 10d.; so small a sum testifies 
to the prosperity in trade. In reference to this item 
the report says that the state of trade does not justify 
even this small expenditure of 400/., as men were in 
demand in various districts. More stringent regula- 
tions are to be applied in order to prevent malinger- 
ing and coming on the funds. Sick and accident 
benefit cost 7919/. 7s. 1d., a much larger sum than was 
expended in 1897 and 1898. In this respect also there 
are complaints of an increase which ought to be care- 
fully watched. There were six claims for the 100/. 
bonus, by reason of permanent disablement by acci- 
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dent, which sums were paid. This makes nine cases 
in the course of about 18 months for the bonus benefit 
of 100/. to each claimant. 

The amount spent yearly, as yet, in superannuation 
is small; it only reached 313/. 9a. in 1899, while the 
outlay for funeral benefit amounted to 1464J. 5s. 
The sum of 133/. 1ls. 3d. was advanced as railway 
fares to situations in lieu of the old system of tramp 
relief. The total cost of management, salaries, halls, 
rent of offices, and club rooms, printing, stationery, 
postages, and parcels, delegations and various other 
incidental expenses was in bulk 7167/. 3s. 8d, or 
about 9s. 24d. per member per year. The amount 
seems large, but the ramifications of the union, its 
numerous branches, the variety and nature of the 
work done, and its value in enhanced wages, fewer 
hours of labour, and better conditions of employment 
— the total a good investment from a labour point 
of view. 

The total balance to the good, in cash and invest- 
ments, was at the beginning of the present year 1900, 
81,000/. 14s., a portion of which is in permanent in- 
vestments, and mortgage on property; the largest 
amount is, however, in the Post Office Savings Bank, 
this being one of the unions which had numerous 
accounts before the policy of restricting the amount 
was putin force. The working fund, or the amount 
at the disposal of the executive if emergency arose, 
is 16,2771. 4s. 9d.; this amount is in the hands 
of private or joint stock banks. The work of the 
union is well done, one of its difficulties being the 
shipwrights in Her Majesty’s dockyards, some of 
whom are of a privileged > bay But generally the 
men outside and inside the union work together fairly 
well on the whole. This union belongs to the Engi- 
neering and Shipbuilding Federation, and was one of 
the group which was not quite satisfied with the 
engineers’ strike and lock-out in 1897; the feeling was 
general in the federation. 





The monthly report of the Ironfounders for July is 
dated the 7th. It states that the balance in hand had 
reached 101,337/. 33. 9d. at the end of June last. It 
has been determined to mark this event by reducin 
the general fund levy to 3d. per member, instead o 
the usual 6d. per member. The state of trade has 
apparently fluctuated somewhat, for the number on 
donation benefit had increased by 116 during the 
month. The total number on the funds was 1823, as 
compared with 1723 in the previous report ; increase, 
100. Of the total, 443 were on donation benefit, 397 
on the sick list, 880 on superannuation allowance, 85 
out of work, but not in benefit, and 18 on dispute benefit, 
showing an increase under each head except that of 
sickness, which decreased by43. The costof those bene- 
fits was 574/. 17s. 10d. weekly, or 74d. per member per 
week. The total number of members was 18,211, so 
that the increase of funds was in the proportion of 
14591. per month; hence the resolve to reduce the 
general levy by 3d. per member, to commemorate the 
attainment of over 101,337/. in available assets belong- 
ing to the union. The state of trade, as shown in the 
table of returns, does not seem to justify any increase 
in the number on donation benefit. Out of the 126 
branches, 124 report trade to be from very good and 
good to dull, employing 18,080 members ; in the same 
category last week were 123 branches with 17,954 
members; this shows an improvement. On the other 
hand, two branches with 131 members report trade 
as slack to bad, whereas in the previous month 
there were three such branches, with 166 members, 
showing a favourable aspect from both points of view. 
Bat possibly the reluctance to move ong 4 from home 
is too strong to be overcome, unless the prospects 
appear to be such that men will have to wait for some 
time before there is work again at the old place, or 
near thereto. The position, on the whole, is favour- 
able for this branch of trade. 





Although there are no indications of any serious 
slackening off in the engineering branches of trade, 
the number on donation benefit in the Amalgamated 
Society of Engineers has again increased by 172. The 
total number of members at date of the July report 
was 85,885, showing a decrease of 23, owing to the 
elimination of the names of those in arrears at the end 
of the June quarter. Of the total, 1712 were on 
donation benefit ; 1742 on aick benefit; and 3581 on 
superannuation benefit, the increase in the latter bein 
17 in the month. There was, however, a decrease o 
160 on sick benefit in the same period. As regards 
trade movements in the month, there was nothing of 
an unusual character. The meeting with the em- 

loyers on the north-east coast is described as having 

en abortive. A dispute arose at Oldham in respect 
of lathe work, and at Ebbw Vale for an advance in 
wages. The prospects in the latter district are said 
to te favourable. At ~~ an increase of 2s. per 
week has been secured, and at Cha 
concession as to hours has been obtained. At Hudders- 
field and Lincoln the men are trying to obtain a 
reduction of hours to 53 week, a desire in which 


ltown a small 


other districts share. In America the members of the 


Amalgamated Society, and of other engineering socie- 
ties are seeking for 55 hours per week as the normal 
week, and it is reported that a more or less definite 
agreement has been entered into to reduce the working 
hours to 55 per week a year hence. It is stated that 
in this ‘‘ effete old country” the 54 hours per week 
were obtained 30 years ago, and American workmen are 
reminded that their long hours are an obstacle to the 
further reduction of hours in the United Kingdom. 





The report of the Associated Ironmoulders of Scot- 
land states that the returns from the branches show 
that there is a falling off in trade generally, but this, 
of course, refers to the engineering and allied branches, 
of which the Ironmoulders constitute one. But the 
falling off is attributed to the high price of material and 
fuel rather than to any real slackening off in present 
and prospective trade. The increased demand for coal 
is alluded to as favourable to the coalowners, and in- 
dicative of no falling prices in the near future. The 
‘*Tron Dressers’ dispute,” which was causing some 
anxiety to the members of the Moulders’ Union at 
the date of the previous report, has now been settled, 
and a hope is expressed that the lessons of that dispute 
will be Jucna to all concerned in the future. The 
report states that the membership of the union is well 
maintained. The financial position of the society is 

ood, there being a saving of 268/. 8s. 6d. since the 
ihe of the previous report, after payment of all 
benefits and other expenses. The total worth of the 
union at date was 65,452/. 19s? 6d. Idle benefit cost, 
in the period covered by the report, 1201/. 18s. 2d., an 
item which is likely to be increased now, as in the 
holiday season in Scotland there is a more general 
cessation of work than in any other part of the United 
Kingdom. As these holidays are not of the men’s own 
seeking, the members have a claim to idle benefit. In 
reviewing the work of the first half of the present 
year, the report states that there has been a gain to 
the funds of 2966/. 5s. 8d., the increase being 13,1361. 
6s. 2d., while the expenditure was 10,170/. 0s. 6d. The 
aa of weekly pays in the Clyde district is re- 
erred to, the members being informed that the de- 
cision arrived at was not to enter into a dispute involv- 
ing a cessation of work, but to await some more 
favourable opportunity for reopening negotiatione. 


The monthly circular of the Durham Miners’ Asso- 
ciation contains a batch of reports relating to the 
claims < before, and the proceedings of, ‘‘ the Corpo- 
ration Committee.” It appears that an effort is being 
made to deal with claims under the Compensation Act, 
by a joint committee, or by means of negotiation with- 
out going into a court of law. In the reports given 
there were four fatal and two non-fatal claims. No 
great principle of law was involved in any of the cases, 
in some cases the contention being merely that there 
were ‘‘no dependents,” and that, therefore, the pay- 
ment of funeral expenses was deemed by the colliery 
owners to be sufficient. The Durham Miners’ Associa- 
tion could not accept the offer made, and in the end 
the sum of 60/. was agreed to be paid. The 


second case was somewhat similar, 39/. bein 
accepted in settlement of the case. In the thi 
case 15/. was agreed to as a settlement. In all 


the above cases an offer of funeral expenses was 
made by the employers, but was rejetted by the 
union on behalf of the claimants. The last of the 
fatal cases involved the question as to cause and 
effect—whether death was the result of the accident 
two months previously. This case was adjourned be- 
cause there was a conflict of medical evidence. Want 
of notice was pleaded in the two non-fatal cases; in one 
it was sustained, in the other the case was adjourned. 
These efforts to arrive at a settlement without recourse 
to law are to be commended, for the poor sufferers can 
ill-afford legal expenses. Mr. John Wilson, M.P., ex- 
plains to the members that it is their duty to comply 
with the terms of the Act, and that the work of the 
joint committee will be facilitated by early intimation 
of the accident, and of all the facts connected there- 
with. He reminds the men that the representatives 
of the union are only one of the parties constituting 
the committee. 


The position of the engineering trades throughout 
Lancashire remains practically without change. Km- 
ployment is good in all branches, the list of unem- 
ployed trade union members being small, and in some 
unions there is almost a clear sheet in some large 
Lancashire centres. The orders on hand are sufficient 
to keep the establishments fully employed for some 
time ahead, in addition to which a good deal of 
work is in prospect if only early deliveries can be 
arranged. There are, indeed, fewer complaints of lack 
of orders than there were some weeks It is pos- 
sible that in the textile machine-making industry 
there may be a slackening off, for there is a slackening 
down in the cotton industry, due to several causes, 
one of which is the position of affairsin China. The 
Lancashire iron trade has been quiet, the business 
done being of the hand-to-mouth kind mostly, to cover 








immediate requirements. Makers, however, adhere 





to the list rates, and it is doubtful if any concessions 
of value are made to secure orders, as most of the 
producing firms are well sold ahead. Labour ques- 
tions generally are quiet in all the engineering and 
allied branches of trades, no rerious disputes are 
pending. 





The price of coal is one of the initial causes of 
the higher rates in the iron and steel trades, and at 
resent there does not appear to te any chance of 
ower rates. Indeed, the general opinion is that coal 
will be dearer, not cheaper. In this connection one 
fact of importance ought to be borne in mind, namely, 
that the increase in miners’ wages has very little to 
do with the question. One of the chief representa- 
tives of the miners inthe House of Commons has 
declared that the total advance to the coal-getters, 
that is the hewers, does not exceed 6d. per ton, with 
proportionate advances to some other hands. If the 
total all round be put at Is. per ton, the amount 
is small in comparison with the increase of price. 





The quarterly meetings in connection with the Mid- 
land iron trade have not realised the expectations of 
buyers as regards the reductionin rates. Makers held 
fast to the existing rates as regards marked iron, and 
the committee of the Unmarked Bar Association de- 
cided to adhere to the present prices, and to withdraw 
all concessions. The reasons assigned are the high 
price of fuel and the certainty of a further advance in 
the wages of iron and steel workers. It appears that 
American and Belgian producers are busy competing 
for business, but, so far, English makers have been 
able to hold their own, even in spite of the cheaper 
materials, offered in the market. 





In the Wolverhampton district numerous inquiries 
were reported as to rolled iron for the current quarter’s 
supplies, but there was no eagerness to conclude new 
contracts. Stocks are low, however, and consumers 
are ill supplied for any time ahead. There is a con- 
tinued demand for raw and finished material by the 
users of iron and steel, both in the district and outside 
of it; so that material must be had whatever the 
price, or the industries dependent upon such supplies 
will soon come toa standstill. The engineering and 
allied trades continue busy all round; there are, 
indeed, no signs of falling off to any extent in any 
branch. This is true also as regards the hardware 
industries, though some are busier than others. The 
high price of coal and of raw material is being felt, 
especially by the smaller manufacturers. 





In the Birmingham district there was, perhaps, a 
little disappointment at the resolve to adhere firmly 
to recent rates in the iron trade. The demand has 
not slackened to any extent, while the output has 
been diminished by the hot weather. Material must 
be had, whatever the price, by the iron, steel, and 
other metal-using industries. The engineers, iron- 
founders, boilermakers, and other branches continue 
busy on the whole, as also are most of the more 
important industries. 





While in London the dockers’ strike has collapsed, 
that in Rotterdam seems to have extended, even Ant- 
werp having, it would seem, decided to join in the dis- 

ute. On the other hand, a large number of men 

ave, it is said, been imported into Rotterdam from 
England and Germany to take the place of the strikere. 
With all their efforts, however, the shipowners have 
not been able to cope with their work. The meat 
market has, it appears, felt the strain by the partial 
stoppage of supplies from Holland of mutton, lamb, 
and veal. 

The strike of dock labourers in the port of Dublin 
involved about 1500 men. The men resumed work 
under an agreement, but for some reason struck again 
the next day. The reason assigned was that the men 
were only to be taken on by applying at a marquee 
inside the dock gates. This mode of hiring is, it is 
stated, at the suggestion of the Shipping Federation, 
to which application for men was e. 





The enginemen at several collieries in Midlothian 
made a demand on Friday last for inc wages, to 
the standard of 5s. 10d. per shift, which price is now 
ruling in other Scottish districts. The advance of 124 
per cent. to the Northumberland miners was made by 
the Conciliation Board on the basis of prices. 


The strike of hands at the Headon Paper Works, 
Sunderland, in which some 400 persons were out for 
eight weeks, was settled about the middle of last 
week, The men were supported by the general 


Labourers and the Gasworkers’ Unions. 





The strike of carpenters and bricklayers at Taunton 
has been settled by an advance of 4d. per hour at once 
and a further 4d. in June of rext year. 








The strike of sailors and firemen at Amsterdam 
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was eettled on the third day by concessions of higher 
wages. 


There have been rumours of a possible strike of 
pustmen in London, but there does not appear to be 
much foundation for the alleged threat. The lessons 
of 10 years ago have not been forgotten by the men, 
and ought not to be forgotten by the leaders. 








POLYPHASE ELECTRIC TRACTION.* 
By Professor C. A. Carus-WILSOoN, of London. 


Part I. of this paper deals generally with the polyphase 
system and its application to railways, with illustrations 
from the Burgdorf Railway in Switzerland. 


a =820 fi. radius 





Appendix C gives the results of some coasting tests 
made on the Burgdorf Railway. 


PART I. 


Tue PotypHase SYSTEM. 

The factors which determine where electricity may be 
substituted for steam on existing railways with the 
greatest advantage are too numerous to permit of 
adequate discussion in a single paper. The author there- 
fore proposes to draw attention to some features of the 
polyphase system bearing on this question, particularly 
those relating to punctuality and frequency of train 
service. : 

With steam traction it is necessary to make up trains 
of considerable length in order to meet expenses, hence 
where the traffic is small the train interval is large. This 


Fig.4.Trial Track. 
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Weight of Loco. complete = 29-6 tons. 


Speed of synchronism of Motors 300 revs. per min. Diam. of Driving Wheels f230% 


Gear Ratio 1:1-88 for 36k” per hr. 
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1:3-72 for I9k™ per k- 


Part II. is devoted to a description of acceleration tests | is felt most on cross-country lines, where the long intervals 
made on the Burgdorf Railway, and a comparison of the | between trains is generally a cause of much inconvenience, 
results with those obtained with continuous-current | not only on account of the poor service it affords between 


railway motors at Chicago. 


adjacent towns, but also because of the great er 
t 


Appendix A contains a detailed account of the action | of making connections at main-line stations, Wi 


of a polyphase motor, with special reference to its 
behaviour as a railway motor. 


the polyphase motors used on the Burgdorf Railway. 





* Paper read before the Institution of Mechanical 
Engineers. 


electric traction, on the other hand, experience has shown 
|that single independent motor-cars, carrying say 40 
a ae. ee |so that a line which, when worked by steam, has, say, 
|a train interval of two hours, when worked by elec- 
| tricity might have trains every half hour. Where 
| cross-country lines, by which stations on ‘the different 
main lines are linked together, are equipped electrically, 


can be run economically at frequent intervals; 


they can be provided with a train service many-fold 
more frequent than with steam traction, and > 
creased travelling facilities could be offered to the public 
The breaking up of the traffic into small units, rendered 
ible by the substitution of electricity for steam, 
en greatly facilitating cross-country travel, has 
a marked infiuence on the punctuality of the train 
service. The more continuous and uniform movement 
of the traffic enables the — of the line to be 
more uniformly occupied. The infrequent arrival of 
long trains, with numbers of passengers and 
corresponding quantities of luggage, gives place to 
more frequent arrivals of single cars, thus ena) the 
existing staff to handle the traffic with greater prompti- 
tude and facility. The more frequent service thus is a 
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more punctual service, since the strain on the staff 
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in keeping the trains running to time is more evenl 
distribu over the hours of the day, and the wor 
involved in poten each train off is diminished in pro- 
portion as the train interval is reduced. The advan- 
tage of the new system is most apparent when tem- 
porary increases in the traffic have to be handled, as it is 
on such occasions that the staff is most severely taxed. 

The punctuality of a steam railway is affected not only 
by the difficulty of handling temporary increases in the 
traffic at the stations, but also by the influence of such 
increase on the actual running speed of the trains, ~ 
ticularly on lines where the grades are at all considerable. 
The same difficulties have to be met in an electric rail- 
way, and the problem of maintaining a uniform speed 
under varying load thus becomes one of great importance. 

The continuous-current motor, as generally used for 
electric railway work, shows a large reduction in speed 
at heavy loads. Thus in Fig. 28* it is seen that when run- 
ning light witha 16-ton carthe speed is 24 miles per hour, 
and when hauling seven 16-ton trailers the speed is 15 
miles per hour, here such motors are used, it has be- 
come the practice to meet tempo increases in the traftic 
by adding motor cars each capable of handling its own 
load. Thus on the South Side Elevated Railway, Chicago, 
the trains are made up of motor cars weighing 19 tons, 
each driven by two 52 horse-power motors, the number of 
cars depending on the traffic, and varying from time to 
time during the day. The expense of working the 
separate motors on each car may be reduced by devices 
such as Mr. Sprague’s multiple-unit system, by which 
one motor man controls all the motors in a train by a 
single controller. Such systems, however, involve com- 

lications in the controlling arrangements, and large 
rst cost in equipping each car. 

In the alternating-current polyphase system the 
motors run at a practically uniform speed entirely 
independent of load or grade.+ Figs. 27 and 28 
contrast the action of continuous current and poly- 
phase motors under conditions of varying loads and 
grades. Thus a railway equipped with polyphase motors 
can carry a temporary increase of traffic without influenc- 
ing in any appreciable degree the scheduled speed, the 
on uly exception to this statement being that an increase of 
load affects the time of starting ; this will be considered 
later on. Experiments have been made of which records 
will be given subsequently, showing no appreciable varia- 
tion of speed when the load on a motor car was increased 
from 32 to 68 tons, and 2 per cent, fall when a 50-ton 
train ran from a level up a grade of 1 in 40. Hence 
with the polyphase system a temporary increase in the 





* This figure, and all the figures beyond Fig. 18, will 
be published with the remainder of the paper in a future 


issue. 
+ See Appendix A. 
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traffic can be carried by adding trailers to the motor cars 
up to the full power of the motors, with no complication 
of controllers or increase in the working staff, and 
without any appreciable influence on the speed. The 
Burgdorf-Thun Railway in Switzerland is a cross-country 
line worked on this system, and presents so many features 
of interest illustrating the points which have here been 
pew that the author proposes to describe it in some 
etail. 

The Burgdorf-Thun Railway.—This line links together 
three of the main lines radiating from Berne, namely, 
those to Olten, to Lucerne, and to Interlaken (see map 
on page 97). The first of these is met at Burgdorf, the 
second at Konolfingen, and the third at Thun. From 
Burgdorf to Hasle the line runs side by side with the main 
line to Lucerne. At Burgdorf connection is also made 
with Solothurn. The distance from Burgdorf to Konol- 
fingen is 16 miles and from Konolfingen to Thun is 9 miles, 
atin the whole line 25 miles in length. The line is of 
normal gauge, and carries the ordinary rolling stock of 
the other Swiss railways to which it is connected. It is 
worked entirely by electricity on the polyphase system, 
the power-house being situated at Spiez, at a distance of 
5 miles from Thun. A plan of the line is given in Fig 2, 
and a profile in Fig 3. The train servicee is shown by 
the time schedule, which is given in Fig. 5, page 99. From 
Burgdorf to Thun there are 11 trains daily, and 12 from 
Thun to Burgdorf. From Thun to Konolfingen there are 
15 trains daily, and 14 from Konolfingen to Thun. Each 
train geneeall; consists of one motor car and one trailer, 
together capable of seating about 100 passengers. Some 
of the above-mentioned trains are supplementary trains, 
running at about 10 minutes headway ; these are shown 
in the time schedule by dotted lines. 

The Electrical Connections.—These are represented dia- 
grammatically in Fig. 25 (see footnote, page 99). The 
generators at Spiez generate current at 4000 volts, 
which is transformed to 16,000 volts in the step-up trans- 
formers. The current is carried at this tension from the 
power house along three overhead copper wires of 5 milli- 
metres in diameter to the step-down transformers situated 
at intervals of two miles along the line between Thun and 
Burgdorf, Fig. 2. The current is here transformed 
down from 16,000 volts to 750 volts, and carried from 
thence to the two hard copper trolley wires, 8 millimetres 
in diameter, and to the rails forming the third wire. 
From the trolley wires two sliding contacts convey the 
current to the stator of the motors, the third connection 
being through the wheels of the carriages. The rotors of 
the motors are provided with rheostats and sliding con- 
tacts for purposes of control. 

The Passenger Motor Cars.—A general view of one of 
these cars is given in Fig. 11, annexed. Details of the con- 
struction are shown in Figs. 13 to 15. The main frame is 
49 ft. long and 6 ft. 64 in. wide. The distance between 
the centre line of the bogies is 31 ft, The wheelbase is 
7 ft. 2hin. The car, when completely equipped, weighs 
32 tons empty, and has seating capacity for 66 passengers. 
Each bogie is provided with two motors, geared to the 
driving axles of the car. A general view of one of the 
bogies is given in Fig. 12, and details of the method 
of suspending the motors in Figs. 16 to 18. There are 
83 teeth in the spurwheel, and 28 in the pinion, giving a 
gear ratio of 2.96. The diameter of the driving wheel is 
40 and ,'; in. when new. The trailers used are of lighter 
construction than the motor cars, and weigh 12 tons. 

‘ach motor car is fitted with one of Messrs. Peyer and 
Favarger’s tachygraphs, for recording automatically the 
speed of the car. 

The Motors.—These are of the three-phase type, with 
eight poles, and designed to give 64 brake horse-power 
each when connected to a line having a tension of 750 
volts and a frequency of 40. The speed of synchronism 
of the motor is 600 revolutions e minute, making the 
speed of the car 35.5 ft. per second, or 24.2 miles per hour, 
or 39 kilometres per hour.* The torque curves for these 
motors, with different rotor resistances, are given in 
Fig. 34, showing the resistance per phase that has to 
be put in the rotor circuit to obtain any required 
8 . ‘The action of the four motors is regulated by 
either of the two controllers, that in the forward vesti- 
bule being the one generally used. The four stators are 
connected in parallel, while the four rotors are each con- 
nected to four rheostats a under the body of the car, 
and electrically independent of one another. The rheo- 
stats are worked simultaneously by rods and mitre r 
from the controllers, as shown in Figs. 13 to 15. The first 
motion of the controller connects the stators to the line 
and puts the full resistance in the motor circuits. The 
subsequent motions gradually take out the resistances, 
leaving the rotors short circuited.+ 

Automatic Speed Record.—The speed curve of the 3.41 
train from Burgdorf to Konolfingen is shown in Fig. 19, 
which was taken with one of the tachygraphs with 
which the motor cars are fitted. Vertical distances 
represent speeds in kilometre: an hour; the distance 
between the horizontal lines is not intended to be equal. 
The points above and below the record give the time in 
minutes. On leaving Burgdorf a sharp curve and rise of 
1 in 100 reduces the acceleration, which would otherwise 
be uniform up to full speed, as explained above. Maxi- 
mum speed is 39 kilometres or 24.2 miles an hour, and is 
— a. constant, the slight variations being 
caused by ~~ in the track, and varying curves 
and grades. On leaving Oberberg the record shows where 
the train left the level and passed on to the —_ of lin 
143, thus making the acceleration curve slightly bent 





* See Appendix B, to follow. Particulars of the motors 
used on the Burgdorf Railway motor-cars. 

+ The whole of the electric equipment of this line was 
designed, constructed, and _ erected by Messrs. Brown, 
Boveri, and Co., of Baden, Switzerland. 


over; the same thing is shown in other places. This | grade on the line had not exceeded 1 per cent., four more 
record is particularly interesting as showing the actual  12-ton trailers, making five in all, might have been added 
variations in — when going up and down the steepest | when occasion required. Thus, in attempting to reduce 
grade on the line. The first part of the distance from | the expense of construction by admitting ae ay rhe 
Biglen to Gross-Héchstetten is an up grade of 1 in 40;/the usefulness of the electrical equipment been 
this is followed by a short level stretch, and then by a | seriously affected. The general impression that it makes 
down grade of 1 in 40. The record clearly shows the | no difference how steep the — are on an electrically. 
slight reduction in speed, 2 per cent., on climbing the up | driven line has in this case led to the adoption of such 
erade. then the return to 39 kilometres an hour on tke grades as largelv to nullify the valuable provertv of poly- 
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level, and the slight increase of speed, 2 per cent., on; phase motora referred to. The practi the 

descending the med of lin 40. On leaving Gross-Héch- | gradeson the working of the tg vee gooey a ° 

stetten the acceleration curve is markedly increased when | city of the train has to be increased beyond that afforded 

the train gets on to the grade of 1 in 40. : | by one motor car and one trailer, in order to deal with a 
The Grades.—These are excessive, and have an impor- | temporary increase in the traffic, a second motor car and 

pe influence on ~ me of ~~ a eae ~~ trailer have to be added.* ; 

motor cars are eac’ ul as explained above, with! Jn/ft i ‘eriod.— 

four 64 horse-power bar These in able, ty Be | testi ary nt ne = Sees “4 

together, to drive the motor car itself, and one 12-ton | * The makers of the electrical equipment were not 








trailer up the maximum grade of 1in 40. Ifthe maximum | responsible for this course, 
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said above it might appear that the best results on a line, 
such as that from Burgdorf to Thun, would be obtained, 
if the track were absolutely level; but this is not the 
case, since the motors have to be able to exert an abnormal 
effort in order to start the train, and this effort may be 
utilised in mounting a grade. Thus the maximum per- 
missible grade depends upon the effort required to start. 
The ability of rE yphase motors to accelerate, and their 
economy in so doing, are thus matters of importance, and 
the author has therefore made a number of tests on the 
Burgdorf Railway with a view to obtaining definite 
information on these points. An account of the tests is 
given later in this paper.* Some of the results will be 
quoted here. Allowing 94 per cent. as the efficiency of 
the gearing at full load, the actual horizontal effort of the 
motor cars on the Burgdorf Railway, at 60 kilowatt in- 
put, is 3500 1b., from which has to be deducted the axle 
and track resistance of the motor car itself; taking this 





the difference of time due to starting with maximum load | fixed. The ave 


as compared with the motor car only. 
TABLE I.—Showing Time Lost in Starting (Calculated). 


If one assumed 3 miles as the average station interv: 








horse-power could haul a maximum of five trailers, 














— = An, Start- 
.| ing. erence 
| Susnbee Total — between Maximum 
Grade. | _,°f (Maximum! f. p.s, | 49d Minimum Load. 
Bona Weight. per ites s 
— Second. l 
“| One Fourteen 
Station. | Stations. 
tons seconds | minutes 
lin 40 1 4% 0.92 6 1.5 
lin &2 38 | 68 0.52 20 | 45 
lin 100 co ae 0.3% SET 
1 in 200 8 123 O17 87 | 20 





Burgdorf-Thun Railway. Motor Car. 


power ; these can haul a to’ 
50 tons at full speed up the steepest grade of 1 in 40. 
Datails of the motors are given in Figs. 6 to 9. The loco- 


motive itself, weighing nearly 30 tons, leaves only 20 tons 
for the paca ye the train; hence it has eect found 








Fig .13. 





Fig .15 
Transverse Section. 
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at 151b. per ton of load, for both motor cars and trailers, 


we find that a single 32-ton motor car will get up full| the maximum possible load is increased, but at the ex- 
pense of a considerable increase in the timé lost in 
starting. Thus five trailers could be hauled up a grade 
of 1 in 100, but 9 minutes would be lost in starting. This 
38 seconds. Two trailers should by calculation take | would probably be inadmissible, in view of the necessity 
51 seconds, the test gave 57; three trailers should take | of making connections with the mainlines. If 5 minutes 
67 seconds, the test gave 71. Five trailers would take | is fixed as the maximum ‘permissible starting delay, a 
The discrepancy between | load variation of three trailers could be dealt with, and 
calculation and test is probably due to the resistance to | this would mean a maximum grade of 1 in62. In 
the maximum permissible starting delay should be fix 
In Table I, are given the number of trailers which can | first ; this determines the number of trailers, and this 
be drawn up different grades by one motor car; also the | again the maximum grade. ; 
corresponding acceleration with full load on a level, and larger will be the number of trailers, and the smaller 
=. will be the maximum grade. 


speed, 24.2 miles per hour, in 26 seconds. The time 
observed in the tests was 30 seconds. The addition of | 
one trailer will increase the time of getting up speed to | 


106 seconds to get up speed. 
motion having been taken too small. 





* See Part II. to follow. Acceleration Tests on the | 
Bargdorf Railway. 


| railroads, the grades and station intervals are of course 


It will be seen that as the maximum grade is reduced 


The fewer the stops the 


In considering the application of electricity to existing 


necessary"to reduce;the speed of the locomotives by gear- 
ing, see Fig. 9, 99, so that they can run at half speed, 
d draw loads a 


70 tons up the s inclines, the 
total train weight then being 100 tons. The time schedule 
of the goods trains is shown in Fig. 5. A reference to 
Table I. (above) shows that if the steepest grade had 
been 1 in 100 instead of 1 in 40, as at present, the same 
locomotives could either (1) carry a train of 100 tons at 
full speed, or (2) a train of 200 tons at half speed. The 
influence of the existing grades on the carrying power of the 
locomotives has prvee b been found to be a serious draw- 
back. It may, however, be questioned if it is wise to use 
locomotives for hauling goods on such a line, since their use 
means so large a percentage of dead weight. The motor 
cars weigh about the same as the locomotives, carry 66 
passengers, and can haul 60 tons behind them up a grade 
of lin 100. Supposing the average r load to be 
one motor car and two trailers, making 56 tons, there 
remains 26 tons which might be made up by goods. 
Since there are 12 trains per day one way, the motor cars 
have a goods-carrying capacity of 430 tons, or six times 
that of the existing locomotives. It would seem, therefore, 
that there is much to be: said in favour of combining 
goods and passenger traffic on such a railway. , 


(To be continued.) 





THE DETERIORATION OF STEEL Rarts.—A correspondent 
writes : “‘ Referring to your article ‘ The Deterioration of 
Steel Rails,’ the St. Neots accident took place on Nov- 
ember 10, 1895, and not December as stated.” The acci- 
dent was on November 10, 1895, and it was inaccurate to 


state that it was in December. We regret the slip of 
the pen. 





Victorian Go.p.—The production of gold in Victoria 
-in the first four ——_ of hag Lape was 216,744 oz. oe 
corresponding peat ion in co! oo 
1899 was 249,876 oz.; in the corresponding period of 1898, 
240,149 oz.; and in the corresponding iod of 1897, 
232,233 oz. Production would accordingly appear to be 
declining rather than otherwise. 





Tue Stone Trapes Journat.—The Stonemason has 
i , and in pl of it there is now published 
the Stone Trades Journal, which aims at being the organ 
of the trades connected with stone, marble, granite, slate, 
bricks, tiles, terra-cotta, cement, and stoneware. The 
first eee Soares contains 16 pages of let 

with a number of engravings, and it is a very creditable 
production ; the arti lean rather to the architectural 





than to the trade side of the subject, 


station interval in this country is 
probably greater than that on the Burgdorf Railway, 
which is 1? miles, and the grades would not be so — 


and 1 in 100 as the maximum grade on a lime 25 miles 
long, a motor car with an electrical equipment of 250 


or a total train weight of 92 tons, with a time. differ- 
_e of only 5 minutes between minimum and maximum 


The Goods Trafic.—On the Burgdorf Railway the goods 
traffic is hauled by locomotives specially designed for the 
purpose, as shown in Fig. 10, page 100, each of 300 horse- 

Maximum train weight of 
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WORKMEN’S COMPENSATION. 


Crossfield v. Tanian.—This was an ap from the 
refusal of a County Court Judge to review an award 
made pursuant tO an arbitration under the Workmen’s 
Compensation Act. It appeared that the applicant re- 
ceived an injury to his eye when in the employment of 
Messrg. Crossfield. He filed a request for arhitention, in 
which he stated that his wages were 303. a week. Two 
days before the hearing, the employers filed an answer to 
the effect that his wages were only 193. 104d. per week. 
Rule 17 of the Rules of 1898 provides that an answer of 
this kind must be filed five cleardays before the arbitra- 
tion. Applying this rule, His Honour assessed the 
weekly payment on basis of wages at 30s. a week, and 
made an award of 12s. 6d. a week in August, 1899. In 
March, 1900, the employers made an application for a re- 
view of this award, which the County Court Judge refused. 
Paragraph 12 of Schedule I. of the Workmen’s Compen- 
sition Act provides that a weekly 4*E may, under 
the circumstances there mentioned, ‘ended, dimi- 
nished, or increased.” 

The case was heard in the Court of Appeal on June 30. 

Mr. Arthur Powell appeared for the employers, Mr. 
W. D. Benson for the onehaann. 

The Court dismissed the appeal. 

In the course of his judgment, Lord Justice A. L. 
Smith said: The question is whether employers can apply 
under paragraph 12 of vhe first Schedule of the Act of 1897 
for a review of weekly a naegac where the circum- 
stances, which existed at the time of making the award, 
have not in yd way altered at the time of the applica- 
tion. Here the award was made by a County Court 
Judge under the belief that the respondent was earning 
30s. a week. It is clear that the employers were out of 
time in filing their objection. What change has taken 
place in the circumstances of the case since the making of 
the award? None whatever. The point that the em- 
ployers wish to raise is that the award was wrong. In 
my opinion they cannot have this point raised under 
this paragraph, which was passed a/io intwitu altogether. 
It contemplated that a man might get better, in which 
case the amount might be diminished, or worse, when 
the award might be increased. I think that the County 
Court Judge was right, and that.this appeal should be 
dismissed. 

Lord Justice Vaughan Williams said: I agree that it 
would be unfortunate if pa: ph 12 of Schedule I. could 
be used for the purpose of appealing against awards 
which one or other of the parties did not like. . . . It is 
suggested, however, that the words, “if the circumstances 
are changed,” should be read into this paragraph. I 
cannot feel that there is any necessity for introducing 
these words. I am not atall sure that the employers are 
estopped from showing the existence of circumstances 
which were not before the arbitrator when he made his 
award. In the first place, an award does not act tech- 
nically as an estoppel like a judgment, and in the second 
place I cannot help seeing that this was a case in which 
the question of amount has never been determined on the 
merite. 

Lord Justice Romer agreed with Lord Justice A. L. 
Smith, and the appeal was dismissed. 








Tuer Exxcrric Licut in Betcrum.—The administration 
of the Belgian State Railways is about to introduce the 
electric light at its stations and workshops at Chatelineau, 
Montigny, and Couillet. 





Our Rats ABRoAD.—There appears now to be little 
doubt that this year will not be an encouraging period in 
the history of the British export rail trade. The ship- 
meuts for June were only 25, tons, as com with 
33,729 tons in June, 1899, and 41,589 tons in June, 1898, 
A great falling off in the demand has. occur upon 
Indian account, while the deliveries to South Africa have 
declined to almost nothing. In the six months ending 
June 30 this year the te deliveries amounted to 
180,986 tons, as compa with 207,303 tons, in the first 
half of 1899, and 287,065 tons in the first half of 1898. 
The exports to Egypt in the first half of this year were 
only 12,948 tons, as compared with 19,878 tons, and 
26,627 tons respectively; to Brazil, 6270 tons, as com- 
pared with 11,813 tons, and 16,307 tons respectively ; 
and to British India, 46,604 tons, as compared wit 
90,846 tons, and 117,954 tons respectively. The 
exports to Sweden and Norway to June 30 this 
year declined to 15,251 tons, as compared with 49,461 
tons, in the corresponding period of 1899, and 28,975 tons 
in the corresponding period of 1898. Russia also only 
took 886 tons in the first half of this year, as compared 
with 7251 tons and 9377 tons respectively. On the other 
hand, the exports to Denmark increased in the first half 
of this year to 7616 tons, as com with 4140 tons and 
8476 tons ; those to Spain to 3188 tons, as compared with 
2645 tons and 1773 tons ; those to China to 5676 tons, as 
compared with 4405 tons and 760 tons ; those to Japan to 
10,154 tons, as compared with 1507 tons and 4723 tons; 
those to Mexico to 11,506 tons, as compared with 5617 
tons and 5657 tons; those to the Argentine Republic to 
18,283 tons, ascompared with 5458 tonsand 33,551 tons; those 
to Australasia to 29,699 tons, as compared with 22,911 
tons and 13,059 tons ; and those to Canada to 7229 tons, 
as compared with 4519 tons and 1326 tons respectively. 
Although the aggregate weight of the rails exported in the 
first half of this year showed an appreciable falling off as 
compared with the corresponding period of 1899, the value 
of the exports to June 30 this year was 1,118,442/., as 
compared with 990,171. in the corresponding period of 


1899. Of course, the higher prices of rails indicated by 
a figures have a tendency to check and reduce de- 
mand, ° 





h| Go. 





LAUNCHES AND TRIAL TRIPS. 


Messrs. Scorr anp Sons, Bowling, launched, on the 
28th ult., the Bonahaven, the second of three steamers 
they are building to the order of Messrs. Paton and 
Hendry, Glasgow, to be employed in their general coast- 
ing trade. Compound surface-condensing engines are to 
be fitted on board by Messrs. Muir and Houston, Limited, 
Glasgow. 


On Saturday, July 7, a finesteel screw cargo and cattle 
steamer, built by the pga a Schiffsbau Gesellschaft, 
Flensburg, to the order of the Deutsche Dampfschifffahrts 
Gesellsckaft ‘‘ Hansa,” of Bremen, was safely launched. 
Her principal dimensions are: Length between perpen- 
diculars, 382 ft. ; breadth extreme, 49 ft. 8 in. ; depth 
moulded, 29 ft. 6 in,, having a deadweight carrying capa- 
city of about 6000 tons. She is classed to Lloyd’s 100 Al 
highest class. This vessel now being the two hundredth 
in build since this company was founded in 1872, in the 
afternoon the directors gave a folk’s festival in connection 
with same, to which all the employés, with their families, 
were invited to attend. The number present amounted 
to about 6000 in all. 








On July 9 the steel screw steamer Ootmarsum, built by 
Messrs. W. Gray and Co:, Limited, for the Stoomvaart 
Maatschappij ‘‘Oostzee,”of Amsterdam, was taken to sea 
for her trial trip. Her principal dimension are : ig 
281 ft. 6 in. ; breadth, 42 ft. 6 in. ; and depth, 19 ft. Her 
engines have been supplied from the Central Marine 
Engine Works of the firm, and have cylinders 21 in., 
33 in., and 56 in. in diameter by 36 in. stroke. There are 
two boilers working at a pressure of 160 1b. per square 
inch. The vessel was put through the usual manceuvres, 
the average speed registered being 10 knots. 





A new high-speed passenger steamer, named the Bal- 
moral, ran her trials on the Clyde on the 10th inst, The 
Balmoral has been built by Messrs. 8S. M‘Knight and Co., 
Limited, Ayr, and engined by Messrs. Hutson and Sons, 
Limited, ow, tothe order of the Southampton, Isle 
of Wight, and South of England Royal Steam Packet 
Company, Limited. Her istered dimensions are 
236 ft. by 27 ft. by 9 ft. 6in. The engines are of the dia- 

mal, direct-acting, compound type, —— cylinders of 

arge diameter and a stroke of 5ft. 6 in. Steam is sup- 
plied by Messrs. Hutson’s improved high-pressure hay- 
stack boilers, similar to those agmg fitted to the well- 
known Clyde steamer Columba. he trial conditions 
were extremely stringent, as the vessel was loaded with 
complete be ae in the way of stores and fresh water, 
bunker ceal, &c., and an additional deadweight of over 
40 tons, equally distributed on deck representing her pas- 
senger capacity in service. With these weights on board 
four runs were made over the measured mile at Skel- 
morlie, two with and two against the tide, and the mean 
speed obtained was 19.2 knots; the maximum speed bein; 
19.51 knots. After the mean speed and revolutions h 
been obtained on the mile, a continuous trial of three 
hours’ duration was commenced and the revolutions cor- 
responding with the above speed were maintained, the 
machinery working throughout in the most satisfactory 
manner, 


Messrs. M‘Knight had, on the 10th inst., a trial of 
their new steamer, Cape Clear, built by them to the order 
of Messrs. Dawson Brothers, of Glasgow. The Cape 
Clear is a vessel of the raised quarter-deck type of coast- 
ing steamer. Dimensions: 149 ft. by 23 ft. 6 in. by 
9 ft. 9in., fitted with compound machinery by Messrs. 
Ross and Duncan. She carries 400 tons deadweight, and 
has large hold capacity. Several runs were made on the 
measured mile, the vessel being in ballast trim. A speed 
of over 114 knots was easily obtained. She was timed 
during the run between the Cloch and Cumbrae lights, 
and obtained a speed of 10.8 knots against the tide. 


The s.s. Woodbridge, built by Messrs. Irvine’s Ship- 
building and Dry Docks pgs ig Limited, to the order 
of Sir C. Furness for Messrs. J. Temperley and Co., 
London, porente on her trial trip on the 12th inst. She 
is of the following dimensions: Length, 340 ft.; breadth, 
48 ft.; depth, 27 ft. 9in. Engines of the aa, mere 

have been supplied by Messrs. William nm and 
Sunderland, Limited, with cylinders 25 in., 40 in., 
and 66 in. in diameter by 45 in. stroke, and two single- 
ended boilers constructed to work at a pressure of 160 Ib. 


‘A mean speed of 11 knots was attained. 





Messrs. William Simons and Co., Limited, of Ren- 
frew, launched, from their yard on the 12th inst., the 
largest stern well bucket hopper dredge in the world, 
which they have constructed to the order of the Suez 
Canal Company for the improvement of the Port Said 
Roads. The leading dimensions of the vessel are: Length, 
275 ft. ; beam, 47 ft.; depth 19 ft. moulded. Hopper 
capacity 2200 tons of dredgings. The buckets have each 
a capacity of 30 cubic feet, and are capable of raising 1800 
tons per hour. The bucket ladder working through a 
well at the stern of the vessel has a maximum dredging 
depth of 40 ft. in moderately rough water, the minimum 
dredging depth is only limited by the draught of the 
craft. Shoots are provided for loading the vessel’s own 
hopper or alternatively for loading moored along- 
side. The vessel is subdivided into 13 watertight com- 
—— by means of bulkheads carried up to the main 

eck. For altering the trim of the boat five ballast tanks 
are provided, one forw and two on either side of 
hopper. The hopper, one large compartment, is placed 
forward of the engine space, powerful steam winches 
— provided under the contré! of one man for raisin 
and lowering the hopper doors. For manceuvring vesse 








while dredging, special powerful triple-barrelled steam 
winches are provided at bow and stern, each work. 
ing ciananaele or conjointly, as required. The propelling 
power is supplied from two sets of compound triple- 
expansion engines and two mild steel boilers of sufficient 

wer to drive the vessel at a mean speed of 9 knots per 
coer: either set of engines is also capable of driving the 


dredging gear. The vessel was named the La Puissante, 





The Blyth Shipbuilding Company, Limited, at Blyth, 
launched on the 12th inst. a large steel screw steamer 
built to the order of the Tyne and Blyth Steamship 
Owning Company, Limited (Messrs. Whitfield and Co., 
managers), of Newcastle and Blyth. The dimensions of 
the vessel are: Length, 313 ft. 6 in.; breadth, 43 ft. 2 in.; 
depth, 22 ft. 44 in. Triple-expansion engines of large 

wer will be —; and fitted by Messrs. Thomas 

ichardson and Sons, Limited, Hartlepool. The vessel 
was named Hartburn. 





Messrs. Ropner and Son, Stockton-on-Tees, launched 
on the 13th inst. a steel screw steamer of the following 
dimensions, viz. : Length between perpendiculars, 325 ft. ; 
breadth extreme, 48 ft.; depth moulded, 24 ft. 3in. The 
steamer has been built to the order of Messrs. Newman 
and Dale, for the ‘‘ Acis” Steamship Company, Limited, 
London... The vessel will rig? about 5200 tons dead- 
weight on Lloyd’s freeboard. She will be fitted with a 
set of a. engines by Messrs. Blair and Co., 
Limited, of about 1100 indicated horse-power, steam 
being supplied by two steel boilers 15 ft. 3in. by 10 ft. 3in., 
at a collier pressure of 160 lb. per square inch. The 
vessel was named Acis. 

Messrs. Laird Brothers, Limited, launched on the 14th 
inst. from the Birkenhead Iron Works the Lively, 30-knob 
torpedo-boat destroyer, the eighteenth vessel of this type 
built by them for the Royal Navy. 





The French cruiser Marseillaise was launched on the 
14th inst. at Brest. Her dimensions are 138 metres by 
21 metres, and her tonnage 10,014. She will have three 
screws, will be of 20,000 horse-power, and will have a 
speed of 21 milesan hour. Including 2,455,000 francs for 

uns, and 343,000 francs for torpedoes, her cost will be 

2,561,000 francs. 





A new steam turbine propelled torpedo-boat, estimated 
to be capable of running at a — of 24 knots, was 
launched recently at Havre. he turbine system 
adopted is new to France. The vessel is 37 metres long, 
4 metres 20 broad, and has a tonnage of 90. 





CATALOGUES.—We have received from Messrs. J. H. 
Williams and Co., of 9 to 31, Richards-street, Brooklyn, 
New York, a copy of their new catalogue, in which are 
illustrated a very remarkable series of the drop forgings 
manufactured by the firm. These range from spanners 
of every kind, including special kinds of box spanners, up 
to the cemplicated forms used in the bottom brackets of 
bicycles. In heavier work the firm are prepared to supply 
drop - fo: crankshafts up to 1? in. in diameter, 
crane hooks up to 15 tons safe capacity, and eye-bolts 
up to a capacity of 20 tons. Other specialities are 
blanks for milling cutters drop - for out of tool 
steel, bevel-wheel blanks with the teeth notched ready 
for cutting, and numerous other forms commonly cut out 
of the solid metal. The firm are exhibiting in Paris in 
the American section of the Exhibition.—Messrs. J. 
and H. Gwynne, Limited, of 81, Cannon-street, E.C., 
have sent us a couple of broad’ sheets illustrating by 
means of P blocks some of the innumerable appli- 
cations of their well-known pumps.— Messrs. Smith 
and Grace, Limited, of 35, Queen Victoria-street, E.C., 
have just published a new edition of their catalogue of 
pulleys, shafting, hangers, plummer blocks, and mill- 
wrights’ work generally. The catalogue is fully illustrated 
and prices are appended throughout.—The firm of H. 
Feldtmann, of Paulstr. 34, Hamburg, send us a new 
catalogue of C. Behn, of the same town, sanitary engi- 
neer and manufacturer of drain pipes, hydrants, ventilat- 
ing apparatus, &c. Among the novelties we notice an 
automatic reflux valve which is to prevent the inrush of 
water from the gutters—which are often flooded in the 
low-lying districts of Hamburg—into the basements. The 
pipe is enamelled inside. The valve consists of a lens- 
shaped float of hard rubber, resting under the influence of 
the pressure of the outer water against an inclined valve 
seat of brass, and packed with a ring of soft rubber. For 
cases of emergency there is further a slightly conical, ver- 
tically sliding, sluice, which falls when the slightest pres- 
sure is brought to bear on its brass rod.—The McGuire 
Manufacturing Company, of 122, North Sangamon-street, 
Chicago, Illinois, have sent us a copy of their new cata- 
logue of trucks, snow-sweepers, fenders, and of other 
fittings for electric tramcars. The catalogue is excellently 
illustrated with large 88 vings of the firm’s 
various specialities.—Messrs. R. Hornsby and Son, of 
the a legate Iron Works, Grantham, have issued a 
new edition of their catalogue of portable and stationary 
engines, and of 5 oa gene machinery generally.— 
Messrs. Geo: i and Co., Limited, of Broad- 
heath, near Manchester, have sent us a copy of their new 
list of machine tools. Many of these tools are of a 
construction peculiar to the firm, such as the side-planing 
machines, which are now made in sizes capable of planing 
areas from 12 in. wide oo long up to 48 in. wide by 
30 ft. long. A novel and useful feature in the catalogue 
is a statement of the cost of ing and delivery of the 
different tools at London, Hull, Liverpool, or Manchester. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comriep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
nn Cah chess eohiee Sane Give smanbloned, the Mpestiontion to 
not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
Ce ee a. otis aut 

Copies of Specifications may btat saad 

wats 25, Seathameton Buildings, Chancery-lane, e8 at 
the wu ery ge . 

The date of advertisement of the ae of @ complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
Gy ohana at ane Men © Save aaa 
give notice itt of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


1868. J. Klein, Asch, near Sandsburg, Bavaria. 
Harrow. (3 Figs.) January 30, 1900.—This invention is 
shown applied to a double harrow, composed of two frames 
coupled together and attached to the trailer by chains. The 
frames are each constructed with ribs or stays to which knives 
and teeth are attached as by screwing, and are locked by a 
nut on top. The inclination of the knives and teeth gradually 


Fig. 1. ae 


Fig. 2. 
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increases towards the rear of the device. It is stated that the 
“combination of the teeth with the knives results in the very 
important advantage that the furrows can easily be made without 
thereby in any way pressing together the soil or manure upon it;” 
also that ‘‘ the seed remains in the same position which it oocu- 
pied before the application of the harrow.” (Accepted June 13, 
1900.) 





13,772. W. Marshiand, Baguley, Chester. Raising 
and Stacking Hay. (9 Figs.) July 4, 1899.—The shed in 
which the hay is to be stacked is provided with a wire guide rope 
stretched from a beam in the apex of the shed to a bracket or 
derrick secured to one of the columns supporting the shed roof. 
be ae this — there runs a carriage provided with projections 

pted to abut against rubber stops secured to the guide ropes, 
one at the top and another at the bottom. The rope that is 
arranged to lift grapples adapted to hold hay to be stacked is also 
the hauling rope used to run the carriage up to the apex of the 
shed ; it is fixed at one end to astud on the carriage, passes under 

















& pulley block, over a pulley fixed to the carriage, thence over a 
snatch block or pulley near the apex of the shed roof, from where 
it is led to the horse, winch, or other source of power employed. 
To prevent starting of the carriage before the grappled hay is 
lifted, two weighted levers pivoted to the carriage engage at one 
end by gravity, studs secured to the lower buffer clamp of the 
guide rope, a projection on the pulley block lifting these levers 
out of engagement when the load is fully raised. In operation, 
hay being fed to the grapplee, the rope is hauled upon, thereby 
elevating the block, which ultimately releases the carriage, further 
hauling causing the ge toascend. (Accepted June 13, 1900.) 


13,215. R. Brotherhood, Oldham, Lancashire. De- 
pression Range Finder. [4 Figs.) June 26, 1899.—A 
frame carrying a large and a small telescope is mounted so as to 
revolve on a centre pin carried preferably on a stone or concrete 

. The two telescopes are mounted side by side so as to be 
always in line with each other, on a pair of trunnions carried in 
an upright at one end of the revolving frame, and the larger tele- 
Scope is provided with a spirit level adjusted to the line of collima- 
tion of the telescopes. The larger telescope is set to solar focus, 
the other is set to read at a distance corresponding to the leogth 
of the revolving frame. The u tat the end of the frame 
Opposite to that which carries the telescopes, is arranged with 
an opening to permit a clear field of view from the larger tele- 
Scope, and at the side of the opening is a tangent scale preferably 
provided with rack and pinion to allow of adjustment to bring 
the scale rapidly into exact position ; this scale is read by the 
smaller telescope, and it is set with ite zero to read on the line of 
collimation of the tel when the level on the larger tele- 


according to the height of the position at which the instrument 
is used, this height forms the base, the line of sight through the 
telescope the hypothenuse, and this angle, being read on the 
scale by the small telescope, gives the length of the hypothenuse 








which is the range required, so that all that has to be done is to 
sight the object through the large telescope with one eye and 
read the distance through the 1 telescope with the other eye. 
(Accepted June 13, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

11,154, E. J. Davis, London. Piston Ring Pliers. 
(3 Figs.| May 29, 1899.—According to this inventioa, pliers of 
the kind described in Specification 15,347 of 1892, are made of 
malleable cast iron, the lips of the jaws being of steel, riveted or 
otherwise fixed to the plier ends at such an angle that the ends 
of the piston ring when expanded slide up against a small out- 





(4154) 


wardly-turned lip at the extreme tip of each jaw. To remove, 
say a Ramsbottom ring, the pliers are closed and the jaws are 
inserted in the gap, then, keeping the outwardly-turned lip well 
home against the inside of the ring ends, the pliers are opened so 
that the ring is expanded clear of the recess and may be lifted off 
the piston. (Accepted June 18, 1900.) 


MILLING AND SEPARATING MACHINERY. 


14,123. T. Parkinson, Gateshead-on-Tyne. Manu- 
facture of Wheat Flour. The air from machines such as 
rolls, rotary scalpers, &c., in which aroma is given off from the 
grain being treated, is withdrawn by a ts or other blower, 
and is caused to pass through flour flowing through a receptacle 
ase war it may be, with means for agitating the flour so as to 
acilitate the passage of the air therethrough. The rate of travel 
of the flour through the receptacle is regulated so that as much 











as possible of the aroma is absorbed by the flour. A modification 
is Fescribed and shown, in which the aroma from bran or any 
flour mill product other than flour which possesses the desired 
aroma, is collected by passing it through a cylinder in which a 
current of air is constantly passing. The bran, or other product, 
may be agitated similarly to the flour, and the aroma-laden air 
is led away to be forced through flour as before described. 
Further modifications are shown and described. (Accepted 
June 13, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 

16,210. 8.0. Cowper-Coles, London. Manufacture 
of thin Tubes or Sheets of Copper or other Metal 
by Electro-Deposition. August 9, 1899.—The cathode or 
mandril is made of polished brass, and is rapidly rotated in the 
electrolyte during di tion ; a thin coating of greasy matter 
or of an oxide or sulphide being applied before each coating or 
layer of metal is deposited. The anodeisof copper or other metal 
to be deposited, or it may be of other conductive material when 
the electrolyte consists of a solution of a salt of the metal to be 
deposited. When the number cf coatings corresponding to the 
number of sheets required have been obtained, the mandril with 
the coats of metal thereon is removed, and the coatings are cut 
through to take the form of sheets, the goss | matter between 


each layer allowing the said sheets to be ly separated. If 
tubes be required, the coatings will not be cut. The fication 
states that ‘‘a dense and compact of surface is thus 


btained without the necessity for bi in the and 
it (the invention) enables a current of high density ont Seaselngs 
to be employed.” (Accepted June 6, 190U.) 


13,874. A. Eadie and J. Simpson and Co., 
la. {9 Figs.] July 5, 1899.—The — forming the 
subject of this invention is lined with iron bricks which are 
holiow and intercommunicate, and into this so formed cellular 
lining air is forced by, it may be,a blower. The current of air 
ing through the hollow bricks serves to equalise and temper 
he heat, and the cast iron of which the bricks are made offers a 
smooth surface, thereby minimising risk of the charge ‘‘ hanging 


7 rims of the roller mee! 
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illustrated in the drawing, with an air chamber into which can 
be forced an air current supplied by a blower, a portion of this 
air under pressure is ut: to create a current of air through 
the cast-iron brick hollow lining referred to, and is conducted by 
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a pipe having openings into such air chamber and with the 
hollow wall of the cupola through openings in the hollow iron 
bricks, thus allowing the air to escape from thence into the upper 
open portion of the cupola near the top of the hollow wall. 
(Accepted June 6, 1900.) 


RAILWAYS AND TRAMWAYS. 


14,632, F. Chone, Berlin, Germany. Electrically 
Propelled Vehicles. [5 Figs.) July 15, 1899.—This inven- 
tion comprises means for enabling the trolleys or runners of two 
cars running in opposite directions, to cross other on one 
and the same conductor wire. The wire is mounted central to 
the two lines of rails, and the roller rods of the cars are bent at 
the top, so that the horizontal portion of the roller arm of one car 
will lie on the — side of the main conductor to that of the 
car running in the opposite direction. In one arrangement, when 
the rollers of meeting cars meet on the single main conductor, one 


Fig.1. 














(tessa) 


roller will roll underneath the other and reach the main wire 
again. In order to prevent the rollers from slipping off the wire 
when one of the same runs underneath the other, the rollers are 
both provided with guide grooves, and projecting rims between 
the same so that the — of one roller will be guided in the 

ng it and thus the roller which leaves the 
wire and passes below the one remaining against the wire, will be 
guided back on to the wire again as soon as it has passed the 
oe aah ‘oon) modifications are shown and described. (Accepted 

une 6, k 


7562. The British Thomson-Houston Compan 
Limited, London. (E. W. Rice, Schenectady, N.Y., U.S. .} 
Third Rail Insulator. (3 Figs.) April 24, 1900.—The thi 

or conductor rail of electric paimeee is, according to this in- 
vention, carried on a cap fastened to a body of insulating 


material securely fixed to a square tube that fits over, and can 








slide vertically on, a square pin rigidly fixed to a tie or other 
support for the track. A block of rubber is inserted in the top 
of the square pin to protect the insulating block from shock. 
It will be seen that by this device the third-rail insulator, while 
pone | holding the third rail in position, yet allows it to rise 
and fallin response to any strain upon the track or rail. (Ac- 
cepted June 18, 1900.) 

14,941. W. Howard-Smith, London. Tramway 
Rail Joints. (3 Figs.) July 20, 1899.—For the purpose of 
reinforcing the fishplate joints of tramway permanent way, and 
to anchor the rails to the concrete underbed, each joint is provided 




















with a T or channel-shaped soleplate of about twice the length of 
the fishplates, and the rails are secured thereto by bolts, after 
which the concrete, cement, or other material is filled in. 








Scope is in the centre of its run. Thetangent scale is marked off 





up.” In the case of a cupola provided, as in the construction 


(Accepted June 13, 1900.) : 
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Pe a W. H. Plewman and J. Graham, Bedford. 
way Rail Chair. (11 Figs.) July 24, 1899.—The 
chair ismade in two symmetrical parts, each part comprising a 
baseplate and a jaw. The part on which the rail rests extends 
across half the width of the baseplate, and a projection that ex- 
tends beyond is arranged to pass beneath the baseplate of the 
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other part, which is provided with a recess to receive it. By 
these means the parts upon which rests the rail are solid between 
itand the sleeper. In each baseplate, and in each projecting 
tongue, holes are provided, in such position that they do not coin- 
cide, 80 that when the pin is driven in, the two parts of the chair 
are compelled to grip the rail. (Accepted June 13,1900 ) 


SHIPS AND NAUTICAL APPLIANCES. 


11,115. D. M. Bowyer-Smyth, London. Centre 
Boards for Boats. [10 Figs.] May 27, 1899.—A rod or stay 
that extends upwardly through the bottom of the boat, and is 
capable of adjustment in a vertical direction by means of a nut 
fitted upon its screwed upper part, is mounted so. as to be 
capable of rotation, but not of endwise movement, upon a water- 
tight guide tube which terminates above the water level. Plates 
or blades of steel provided with forward or advance edges which, 
compared with their rearward portions are rigid, are preferably 


a 

















connected to the vertical rod or stay at or near the forward or 
advance edges only. By this construction the centre of gravity 
of the boat may be lowered, as is usual with ordinary centre 
boards, as may be required, by adjusting the position of the plates, 
and a forward movement will, it is stated, be given to the boat, 
during its rocking motion, owing to the inclination or bending of 
the flexible rear portions of the plates caused by the pressure of 
the water against the upper side of one plate and the lower side 
of the other plate, aoveelind to the direction in which the boat is 
rocking. (Accepted June 6, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


5775. T. Clarkson and the Clarkson and Capel 
Steam Car Syndicate, Great Dover-Street, Surrey. 
Steam Boiler. [11 Figs.] March 16, 1899.—The boiler com- 

rises a casing com) of two cylindrical parts mounted on a 

in which is p an oil lamp, the flame of which has 
access to one cylindrical part of the casing only, in which is 
arranged a coil of tube in which steam is generated. The other 
cylindrical of the casing forms a feed-water heating chamber 
into which depends through an opening in the cover a tube 
extending down to near the bottom of this feed-water heating 
chamber. A feed-water tube is led into this chamber through the 
casing, near the top, and is coiled round helically within the 








depending tube down to the bottom thereof, thence the feed- 
water tube is carried outside and coiled helically round the out- 
side of the depending tube to the top, from whence it is led 
downwards, then through the wall of the first-mentioned chamber, 
where it is connected to the steam-generating tube, or, as shown, 
the feed-water tube and steam-generating tube may be integral, 
and as described. To assist com ion, a fan may be 
arranged within a casing at the top of the generator, to exhaust 
the ar from the feed-water heating chamber. Several modifica- 
tions are described and shown, a construction of 

device is also described and illustrated, whereby the supply of 
vapour is controlled as the steam from the boiler is partially or 


14,089. J. Klein, Manchester. Condenser. [1 Fig.) 
July 8, 1899.—This invention relates to condensers of the “jet” 
type, and is ly intended for adoption in conjunction 

rolling mill and winding engines, or other engines prod 
a ve ee of Pav gw — 7 ase steam 
runk, water-supply pipe, ir-pump pipe enter the upper 
part of the condenser which is a horizontal cylinder. e 
water exit is at the bottom. The water supply and the air 
exhaustion are intended to be continuous to insure provision for 
the condensation of a sudden inrush of steam. Within the con- 
denser there may be arranged, as shown, a cascade arrangement, 























consisting of a series of transverse partitions, the one nearest the 
water inlet being highest ; these partitions may simply be formed 
of plates provided with holes near the bottom, but the drawin 
shows plates provided at the top with an inclined perfora' 
plate, the area of such perforations being such as to not allow 
sufficient water to pass through to maintain the water level as 
high on that side of the plate away from the cold water inlet as it 
is maintained on the side nearer the said outlet. Near where the 
inclined plate joins the partition plate, a trunk is provided to 
allow the e of steam from below to above the plate. 
(Accepted June 6, 1900.) 


9988. G. A. Nussbaum, London. Water - Tube 
Steam Boiler. [5 Figs.) May 11, 1899.—A steam-generatin 
element, according to this invention, comprises an upper hori- 
zontal steam and water vessel, a lower horizontal water vessel, 
and upwardly extending rows of paira of concentric straight 
tubes of which the outer ones are water-tubes, and connect the 
top of the lower water vessel to the bottom of the steam drum, 
whilst the inner ones are flue tubes and connect the bottom of 
the lower water vessel to the top of the steam drum, the arrange- 
ment being such that the hollow column of water in the space 
between the two tubes of each pair is heated both externally and 
internally by flame and hot gases that pass around and between 
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the outer tubes, and are caused to pass afterwards upward 
through the inner tubes. The steam-generating element thus 
constructed is supported in an inclined position over a firegate, 
80 as to form one side and the roof of the combustion chamber. 
Some of the water tubes at the ends of the element are located 
outside the casing, and they may be without flue tubes, so as to 
serve as downtake tubes, or a large downtake tube located at one 
or each end of the boiler may connect the steam drum to the 
water vessel. A modified arrangement is shown and described, 
and methods of securing the ends of the water and flue tubes in 
the tubeplates are fully detailed, but are not claimed. (Accepted 
June 6, 1900.) 


4789. F. Sticker, Staten Island, N.Y., U.S.A. Steam 
Injector. [5 Figs.) March 13, 1900.—Referring to the draw- 
ing, the lower nozzle is the water-lifter, while the upper nozzle is 
the water forcer. The combining tube of the forcer is made in 
two parts, one part. being enlarged at its forward end, and 
arranged to surround the rear end of the second part, and to 
form around the same an annular chamber that opens into an 
auxiliary overflow passage. The rear end of the second part of 
the compound combining nozzle is formed with longitudinal 
slots that open out into the before-mentioned annular chamber, 
and allow the escape of surplus steam or water, and thereby 








serve to minimise back pressure, and 
water, as well as to render the starting of the injector very 
The overflows are controlled by a single cock, the plug of 

, one allowing, when desired, the jet to pass 
the other opening or closing the ee ee 
sages. To start the injector, steam is admitted to both es, 
the cock in the position in which all the overflow passages 
are open. Upon steam reaching the at ere through the 
overflow a vacuum is created, and the water is lifted into the 


to insure a quick lift of the | being 


the cock may at onoe be turned so as to close the overflows, and 
a ooo} established jet to pass to the boiler. (Accepted June 


11,993. E. L. B. Baron von Schneider, Dresd 

. Filters for Steam and Gases. [2 Figs.| 
June 8, .—The drawing shows a steam filter in which the 
filtering bodies in one disposition are pieces of Bengal cane packed 
tightly in a casing, so to form a illary partition ugh 
which the steam must pass. The cham 
side of the partition is ip mg with a pipe th: h which the 
oil and other impurities can be drawn off from fi 





(1334) | 


Although Bengal cane is the material specified as used in the 
example shown, it is stated that a _— substance such as clay 


may be employed, the porous bodies being made by placing the 
plastic material into — through which numbers of wires pass, 
so that the material is pressed around the wires. The bodies so 
made are then dried and glazed on their outer surfaces, the 
finished article comprising -a filtering medium furnished with 
oz tubes, the sides of which are porous, the capillary 
tubes all running in parallel lines. (Accepted June 18, 1900 ) 


TEXTILE MACHINERY. 


20,442. J. Moorhouse, Oldham. Self-Acting Mule 
and Twiner. (6 Figs.) October 12, 1899.—The rim shaft 
of the machine has fixed to it a belt pulley, and on the counter- 
shaft is loosely mounted a further belt pulley, the two pulleys 
having around them a belt. Upon the countershaft are two 
other pulleys, both loose on the shaft, one of them connected to 
the before-mentioned belt pulley. Between these two pulleys is 
mounted a narrower pulley fixed to the shaft. The driving belt, 
when the mule is at rest, lies around the pulley farthest from 
the driving pulley ; when the mule is started the belt is partly on 
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(20,442) 
the pulley connected to the driving pulley, and partly on the 
narrow fixed A ype ; when backing-off is timed to take place, the 
belt is moved off the pulley connected to the driving pulley, 
partly on to the pulley at the other side of the narrow fixed 
pulley, at the same time remaining | omge d on the narrow fixed 
pulley. The advantage gained by this arrangement of driving 
gear is that the belt from the countershaft to the machine has 
never to be moved. Upon reference to the drawing here repro- 
duced, it will be seen that by a system of bellcrank levers and 
rods the above-described movements are effected from the usual 
strap guide shaft. (Accepted June 13, 1900.) 


MISCELLANEOUS. 


4700. W. A. H London. Tanks or Hollow 
Wallis for Use Appara’ (5 Figs.] 
March 12, 19¢0.—The sides of the tank or hollow wall consist 
of one metal plate bent over at the top, and having ite lower 

es secured in grooves arranged a suitable distance apart 
in an iron block or i if the sides were of separate plates, 
their upper ends wo be secured in a similar manner to a 


Fig. 1. 




















strip. The side edges of the plates can be secured 
w division plates, when, for eee egveretas is used 
for yy beer in spaces between a series of such tanks or hollow 
walls. When the tanks or hollow walls are to be used separately, 
the plates constituting the sides may be — by their edges 
secured in grooved metal strips or es. The block or 
strip or frame is in every case hammered or pressed under heavy 
pressure when the plates are in place. (Accepted June 13, 1900.) 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 
Descriptions with illustrations of inventions patented in the 
United tes of America from 1847 to the de aw time, 

reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 








entirely shut off. (Accepted June 6, 1900.) 





main chamber, where it is taken up by the combining tube of the 
forcer, and as the slots before mentioned minimise back pressure, 
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THE INDIAN EARTHQUAKE OF 
JUNE 12, 1897. 

Tae following notes on the great earthquake 
which on June 12, 1897, devastated the western 
portion of Assam, chiefly refer to matters of prac- 
tical importance to engineers and architects who 
have to consider the best means of construction in 
eirthquake-shaken countries, together with refe- 
rences to that which, if not new, is at least un- 
common in the records of seismology. 

Although three years have elapsed since the 
natives in Assam imagined that the squirrel had 
gnawed through the strands of the ropes which 
supported the world, and that a millennium was 
at hand, it is only at this late hour that the Govern- 
ment of India furnishes an accurate report of what 
then occurred. Werefer to the nineteenth volume 
of the ‘‘Memoirs of the Geological Survey of 
India,” the author of which, who for many years 
has taken a keen interest in all that pertains to 
seismology, is Mr. R. D. Oldham, A.R.S.M, 
F.G.S, Superintendent of that Survey. It is a 
goodly volume of over 400 quarto pages, with 43 
plates, three maps, and 44 woodcuts. 

From this volume, which we must bear in mind, 
as its author states, deals only with the scientific 
aspect of the earthquake, and its appendices, several 
of which are contributed by Mr. Oldham’s col- 
leagues, we shall draw for the greater part of our 
information. . At the end of the same we find a 
bibliography, enumerating 22 papers and reports 
relating to this earthquake, one of which, by the 
Commissioner of Assam, contains many interesting, 
but unconnected observations. 

Although so very many brochwires have appeared 
relating to this great disaster, so far as we are 
aware there are only two papers, or rather volumes, 
which have the specific object of giving to engi- 
neers and builders information of practical import- 
ance. These, which have escaped notice in Mr. 
Oldham’s list, were published by order of the 
Japanese Government, and, let it be noted, were 
issued in 1898, When that Government realised 
the serious nature of the catastrophe which had 
overtaken north-eastern India, they despatched to 
that country two specialists. Their reports respec- 
tively form volumes xxii. and xxv. of the Earth- 
quake Investigation Committee of Japan ; and as 
they are intended for Japanese engineers, the text 
is naturally in Chinese characters. The first, which 
is by Dr. Tatsutaro Nakamura, an architect, deals 
with buildings and buildings only. It is illustrated 
with 52 photo-plates, showing the general aspect of 
structures before and after their destruction, and 
91 woodcuts, which chiefly refer to details of con- 
struction. The latter, which are chiefly of the 
nature of sections and plans, are distinctly profes- 
sional in character, me as they contrast different 
forms of concrete flooring, roof, and other timber- 
ings, varieties of joints, types of archwork, and the 
like which failed, with corresponding constructions 
which successfully resisted the earthquake’s efforts, 
we may add that they are particularly instructive. 

The second volume is by Mr. Tomonao Koyama, 
arailway engineer, who, in addition to the text, 
gives 23 photo-plates illustrative of what he met 
with on various lines of railway. Every picture of 
a bridge is accompanied by a drawing (not a sketch), 
some of which are large sheets showing elevations, 
plans, and sections. Dotted lines on these show the 
position of piers, girders, wing-walls and the like 
after the earthquake. Each of these is a story 
which can be read without appeal to the Chinese 
text; and we can see at a glance that whilst 
certain forms of structure have withstood or have 
only been slightly affected, others have entirely 
failed. Koyama and Nakamura were sent by their 
Government to obtain special information which 
might be turned to practical account, and in this 
they have evidently succeeded. ‘‘The orders of 
the Government of India” were that the earth- 
quake should be investigated from a scientific 
standpoint, and they also have succeeded. The 
Chief Commissioner of Assam in an official report 
to the Government of India writes that the cost of 
repairing damage in the Public Works Department 
alone is estimated at more than 35 lakhs of rupees, 
and he is compelled to say that he has no alternative 
bat to appeal to the Imperial Revenues in order to 
recover from the effects of the earthquake. What 
the total cost of the earthquake was in connection 
with the restoration of railways, the rebuilding of 
factories and dwellings, and other works is not 


amounted to several millions sterling, and much of 
this undoubtedly came from the pockets of British 
investors. The Government to whoin these in- 
vestors pay taxes now consoles them with informa- 
tion respecting the geotectonic conditions which 
led to the disaster, the height to which sand and 
water was spouted from blow-holes and the maxi- 
mum acceleration of earth particles. On the other 
hand, the Japanese Government, profiting by our 
disaster, gives to its engineers new ideas respecting 
the building of bridges and other structures. When 
we remember that the portion of India where this 
earthquake originated is the well-known hotbed in 
which nearly all the larger earthquakes affecting 
India have been bred, and then turn to Koyama’s 
illustrations of certain bridges adopted within this 
trembling area, to notice amongst other things that 
a couple of cast-iron columns or three slender screw 
piles have been considered sufficient to act as 
piers, one feels that the original constructors pos- 
sessed a boldness which eclipsed their prudence. 
What is true for India is to a great extent also 
true for other earthquake-shaken colonies and 
countries in which our capital is invested, Al- 
though the English nation may in certain things be 
go-ahead enough, the average Briton is only willing 
to turn his energy towards matters resulting from 
his own initiative, and it is only when faced with 
wars or earthquakes that he finds it necessary to 
change his guns and bridges. 
At the outset of his report, Mr. Oldham offers 
to his readers some thirty closely printed pages on 
the general principles of seismology. This, which 
treats chiefly of the nature and movement of 
earthquake motion, we are told is not intended as 
a primer of seismology in general, but as an ex- 
planation of those parts of the science necessary for 
the comprehension of portions of the report. The 
proceeding is unusual; and indicating as it does 
that the ordinary text-books on ‘‘ Geology” are 
hardly abreast with the knowledge we now possess 
respecting earthquakes and their ways, it may be 
regarded asa compliment to those who have ad- 
vauced seismology to the position it now occupies. 
Although in this section the author spends some 
time in defining gravitational waves, elastic waves 
of compression and distortion, homoseismal, meizo- 
seismal, pleistoseismal lines, and a terminology 
with which the everyday seismologist is familar, 
we notice a few expressions which are novel, or at 
least uncommon. — Bodily displacements of material 
in contradistinction to their molecular vibration are 
referred to as molar ; a macroseismic area is that in 
which the movements of the ground can be felt ; 
whilst outside this lies the cryptoseismic region, in 
which movements are only recognised with the 
assistance of instrumental appliances. Inasmuch as 
the destruction caused by an earthquake depends 
not only upon the rapidity and change in rapidity 
of its movements, but also upon the character of 
the objects on which it acts, Mr. Oldham considers 
the term ‘‘destructivity,” as applied to accelera- 
tion, somewhat misleading. He, therefore, defines 
the power of an earthquake to create destruction 
as its ‘‘ violence,” and uses the same as a substitute 
for ‘‘ intensity.” 
Sympathetic earthquakes are those which result 
from the yielding of the earth’s crust in districts 
in a state of seismic strain by the passage of waves 
originating in more or less distant localities. 
Another class of secondary disturbances are due to 
the general alterations in strain following a prin- 
cipal shock, the result of which may be that ata 
centre removed from that of the main disturbance 
‘* sympathetic after shocks” may result. For 
example, some months after the great shock of 
1897 in Assam, small earthquakes were noted in 
the distant district of Darjiling. Possibly this 
may have been a mere coincidence, but Mr. Oldham 
regards them as indirectly due to the great shock. 
The district in which this earthquake had its 
origin is at and near Shillong, a town which lies 
some 300 miles N.E. from Calcutta. At this place 
every bit of stonework, including bridges, appears 
to have levelled with the ground. Houses and 
larger buildings were reduced-to flat heaps of 
stone. Walls collapsed equally on either side of 
their original line, whilst heaps of broken stones 
used for road mending were shaken into thin 
circular patches. 
Whiist this destruction was taking place we are 
told that the surface of the ground was thrown 
into waves at least 1 ft. in height and 30 ft. in 
length, stones were jumping like peas upon a 





likened to that of a rat when shaken by a terrier. 
Notwithstanding the violence of the motion, it was 
not sufficient to produce very serious effects upon 
certain types of buildings. Frame buildings 
covered with grass and plaster suffered severely, 
but they were by no means ruined to the extent 
of the masonry structures. Small outhouses and 
the like in certain cases escaped, whilst many of the 
larger buildings would also have escaped had they 
not been ruined by the collapse of their stone 
chimneys. Plank buildings, or frame works, 
covered with boards, excepting in cases when they 
were slightly displaced or supporting walls were 
destroyed, suffered little or no damage. 

Although, as we have remarked, this portion of 
India is well known asa centre from which many 
disastrous earthquakes have originated, there is 
nothing in the report to indicate that any special 
precautions had been taken in the erection of 
ordinary buildings. Notwithstanding this—for 
those who have to construct in earthquake-shaken 
districts—the ruins and their relics at Shilong 
emphasise three. important lessons. First we see 
that masonry buildings and walls, such as are: 
sufficient for non-earthquake countries, are utterly 
inadequate to withstand earth movements of any 
violence. Brick or stone chimneys with a frame 
building, probably on account of the non-syn- 
chronism of their movements with those of their 
surrounding structures, were invariably reduced 
to ruin. The building, by its swing in one 
direction, destroys the chimney, which may be 
relatively at rest or moving in a contrary direc- 
tion, and this, when it falls, in turn destroys the 
building. 

Lastly, a building constructed entirely of timber, 
and, we may add, if it has a light roof, and if the 
multiplicity of joints, such as mortices and tennons, 
are replaced by iron straps and cast-iron shoes, 
may be made as capable of withstanding a violent 
racking, as a wicker basket. 

Destruction of houses due to non-synchronism 
in the natural period of their component parts was 
well illustrated at places even as far distant as 
Calcutta from the seismic centrum. A typical 
Calcutta house Mr. Oldham describes as consisting 
of a heavy central portion with comented roof and 
marble floors, often three storeys in height. On 
the south side there is a broad verandsh carried 
on brick pillars, and on the north side a porch. 
We have here three parts of different weights and 
proportions, and, when the whole is set in motion, 
the north and south parts have a tendency to 
swing, with periods different to that of the central 
block, with the result that when the motion is 
excessive a separation takes place. When the 
beams in the verandah were at right angles to 
those supporting the floors and roofs of the main 
building, it was observed that the destruction was 
greater than when they ran in parallel directions, 
and acted as ties to the main building and its 
adjuncts. 

At Tura, although a large stone embedded in the 
ground was projected 3 ft. and turned upside down, 
indicating a sudden vertical displacement, there are 
also evidences of displacements in a contrary direc- 
tion. For example, in the Government buildings, 
which are built upon wooden piles, 10 in. to 20 in. in 
diameter, driven in the ground, and reaching up- 
wards to the roof, at the point where several of 
these supports enter the ground a cup-shaped de- 
pression had been formed, whilst the posts them- 
selves had in certain instances sunk a foot into the 
earth, causing the roof and floor to The ex- 
planation of this may be that the roof relatively to 
the ground, assumed a gyratory motion which, 
loosening the piles, allowed them to sink under the 
superincumbent weight. Another factor not to be 
overlooked is the effect of the inertia of the roof 
acting through its supports.against the sudden up- 
ward movements of the ground. 

In connection with these somewhat unusual phe- 
nomena, a point to be noticed by constructors is 
that buildings at the same place which rested on 
the earth, or upon stones flush with the same, 

escaped with comparative immunity. 

Buildings which, instead of having a raised board 

floor, had stone and cement plinths and concrete 
floors, suffered by the disintegration of the latter, 

and the shattering of its facing walls. 

In certain districts, as in the Neo Valley in 

Japan in 1891, examples were to be seen of houses 

which had so far sunk in the ground that only the 

roofs were visible. How these houses were founded 








own, but it is safe to say that it must have 





drum, and the feeling experienced might be 


we are not told, but the explanation of the pheno- 
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menon is probably similar to that suggested fur the 


subsidence of the Government buildings at Tura. 


In the account of what occurred in the alluvial 
plain at the foot of the Garo Hills, which is within the 
epifocal area, we have descriptions of subsidences 
which were eventually flooded, fissure formation, 
and the fountain or geyser-like ejections of water 
and sand. The latter, which were due to the 
repeated compression of water-bearing strata, re- 
sulted in the formation of crater-like sandy 


circles. 
(Lo be continued.) 








DESIGN. OF ALTERNATORS. 


By H. F. Parsnart, M. Inst. C.E., and 
H. M. Hosart. 


periodicity, and_generally the speed of the engine 
or turbine, is fixed from mechanical considerations ; 
hence, if the alternator is to be direct-driven, the 
number of poles is fixed by these two values—the 
pernedlsy and the speed—and the designer has no 
reedom of choice in this respect. He must, never- 
theless, make the armature strength and induct- 
|ance sufficiently small to comply with specified 
|standards of regulation. The number of poles 
being fixed, the armature strength can only be 
limited by limiting the number of turns thereon ; 
but the inductance may also be maintained low by 
transmitting the required total magnetic flux at the 
greatest permissible flux density, and by subdivid- 
ing the winding as much as practicable. From a 
mechanical standpoint, the best results are secured 
| by the projection core construction, and, by due 





| 


THE method of designing alternators here set| care in proportioning, machines of excellent elec- 


forth, is founded upon experimental data, and it is 
not proposed to encumber its presentation with any 
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Inthe above diagrams, the Hotted type of armature is 
represented The application of the illustrations to the case of 
amooth core armature merely requires that the conductors be supposed 
tobegrouped on the surface of the armature inthe same relative 
head tions es are shown ty the position of the slots. 


| trical properties as to regulation may be ob- 
| tained. 
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superfluous theoretical considerations. Single and 
polyphase machines will often be considered to- 
gether, it being quite unnecessary. to devote en- 
tirely separate sections to them. 

The controlling consideration, in the design of 
commutating dynamos, relates to the securing of 
sparkless commutation, and this imposes limitations, 
chiefly with respect to the permissible inductance 
of a coil between adjacent commutator segments, 
and the permissible armature reaction expressed in 
ampere-turns per pole-piece on the armature. 

In alternator design, these limitations do not 
exist, so far as relates to their influence upon com- 
mutation, but they still, ina large measure, require 
to be observed in relation to their influence upon 
other matters affecting the general performance of 
the machine. 

An alternator has to be designed for a given 
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Tron-clad armatures may be subdivided into uni- 
slot and multi-slot armatures. In the former the 
conductors are concentrated in one slot per pole 
per phase; in the latter, they are more or less 
distributed in many slots per pole. These slots 
may be spaced at equal distances around the peri- 
phery, or more or less grouped, according to cir- 
cumstances. This method of designating types is 
illustrated in Fig. 1.* 

The number of poles having been determined 
from the speed and periodicity, the next step is to 
consider the number of ampere-turns per pole to be 
permitted upon the armature. Some designers 
advocate fairly strong armatures, reasoning that 
this obviates the necessity of automatic circuit- 





* Fig. 1 is repeated here from a back number of ENGI- 
NEERING- 





| breaking devices, with the attending difficulties of 
adapting them to use on high-tension circuits of 
considerable capacity ; since strongly reactive arma- 
tures, even if short-circuited, will not, with normal 
excitation, carry a dangerously high current. At 
short-circuit, the armature current opposes the 
field magnetisation, and the voltage dvops, thus 
rendering it impossible for any excessive demand 
to be put on the steam engine or other source 
of motive power. This is seen at a glance from 
Figs. 2 and 3, where, for constant excitation, 
and in terms of the amperes output, the curves of 
voltage and of kilowatts output are given for a 
generator with so strong an armature reaction that 
even on short circuit the armature current only 
increases to 50 per cent. above its normal value. 
Fig. 3 shows that, if the field excitation remain 
constant at the value required to maintain the 





normal voltage at the rated output, it is impossible 
to load the generator up to more than 205 kilo- 
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watts, hence the steam engine or other source of 
power, is protected from severe strains, as well as 
the generator. 

Such a machine, with strong armature, is charac- 
terised by the small amount of iron in its magnetic 
circuit, in consequence of which the copper turns 
are short, and the amount of copper employed is 
also by no means excessive, hence the design is 
very economical of material, and compact. The 
chief disadvantage, however, is the inferior in- 
herent regulation. 


INHERENT REGULATION. 

Inherent regulation may be defined as the per- 
centage variation in the voltage of the machine, 
from no load to full rated amperes — when 
the field excitation remains unchanged at such 





a value as to give the rated voltage at the rated 
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amperes output. The inherent regulation will be 
different according to the nature of the external 
load. It should preferably be quoted for a non- 
inductive external load (i.e., power factor = 1) and 
also for a completely inductive external load (power 
factor = 0). The latter condition can be ap- 
proached in commercial tests with sufficient exact- 
ness. 

In Fig, 4, the curve given, shows the inherent 
regulation, with unity power factor, for a machine 
with low armature strength and low inductance. 
Fig. 5 shows the effect upon the regulation of 
doubling the armature strength, but retaining the 
same inductance (in practice, of course, difficult to 
accomplish, but nevertheless valuable as showing 
the way such changes tend to effect the regulation). 
In Fig. 6 the armature strength is restored to its 
original low value, but the inductance is doubled. 
Fig. 7 shows the case of doubling the original value 
both of the armature strength and of the inductance. 
In Fig. 8 the curves of Figs. 4 and 7 are brought 
together for comparison. 

Tue INHERENT REGULATION FoR ZERO PoWER 

Factor. 

For power factor = 0, the inherent regulation 
becomes a straight line, except in so far as mag- 
netic saturation sets in, and is entirely dependent 
upon the value of the armature strength, being at 
the same sime independent of the value of the re- 
actance, except as regards modifications of quite a 
secondary order of importance. 

In Fig. 9 are given curves of the inherent regula- 
tion for zero power factor, corresponding to the 
two cases where Fig. 8 shows the inherent regula- 
tion for unity power factor. 

Excitation REGULATION. 

Excitation regulation may be defined as the per- 
centage increase, above that for no load, required 
in the excitation of a machine in order that, at rated 
amperes output, it may maintain the rated voltage. 
The excitation regulation is also a function of the 
power factor of the externalload. In Fig. 10 are 
given two curves of excitation regulation, one for 
unity power factor and the other for zero power 
factor. They are for the same machine of which 
Fig. 4 gave the inherent regulation curve. 

The values of the excitation regulation corre- 
sponding to all the above cases are tabulated below, 
and the numerical values for the inherent regula- 
tion are reproduced for comparison. 





| Armature | Armature Armature | Armature 














e- |Strength 1.|Strength 2. Strength 1.|Strength 2. 
| Reactance | Reactance | Reactance | Reactance 
Voltage 1. | Voltage 1. | Voltage 2. | Voltage 2. 
Excitation regu-| per cent. | percent. | percent. | percent. 
lation for unity | | 
power factor ..| ll 21 18 39 
Rxcitation regu-| 
lation for zero} 
ower factor a 28 63 28 63 
Inherent regula-| 
tion for unity 
power factor .. il 20 16 | 33 
Inherent regula- 
tion for zero) 
power factor .. | 23 48 23 48 


This Table is only intended to give a general 
idea of the influence that the variations, in the dif- 
ferent designs indicated, would have upon the final 
results. The most important point to be learned 
from the Table is, thet for cases where, with fairly 
good excitation and inherent regulation, it is de- 
sired that the regulation shall be more or less inde- 
pendent of the value of the power factor of the 
external load, one must work in the direction indi- 
cated by Column 3, namely, to have the smallest 
possible armature strength (as expressed in ampere- 
turns per pole-piece on the armature), and at the 
same time the highest possible reactance consistent 
therewith. This is not an impracticable combina- 
tion, except from the mechanical standpoint. An 
armature with very few turns, completely embedded 
below the surface of the iron, could be proportioned 
to have high reactance voltage, notwithstanding the 
small number of turns. On non-inductive loads, 
however, it would not show (see Column 1), nearly 
so good regulation as with the same number of 
armature turns in wide open slots, or (better still 
from this standpoint) secured to the armature sur- 
face; or, again, other arrangements might be 
made calculated to lessen the inductance, such, 
for instance, as dispensing with the armature iron 
altogether, as has been done in some designs. 

Hence it follows that the nature of the load for 
which the generator is intended, and the method 





adopted for regulating the excitation, control the 
choice of lines on which to base the design. 
Enough has now been said to make it plain that 
the inherent regulative properties of an alternator 
will be improved by employing an initial field of 
high magnetomotive force to obtain the rated volt- 
age at no load, since the armature interference must 
be proportionately less, the stronger the impressed 
magnetomotive force is in comparison with interfer- 
ing armature magnetomotive force and reactance. 
On the whole, though it will be now well understood 
that no sweeping assertion should be made, rather 
better results will generally be obtained by limiting 
the armature reaction and inductance to fairly low 
values. It is, at first sight, a curious result that 
low armature inductance improves the regulation 
on non-inductive loads, but does not, in itself, 
improve the regulation on inductive loads. Good 
regulation for inductive loads is secured by low 
armature strength, as expressed in ampere-turns 
per pole-piece upon the armature. Decreasing the 
number of turns tends to keep the coils of mode- 
rate depth, thus also leading to better thermal 
conditions. On the score of safety at short-circuit, 
any properly designed alternator can carry, for a 
few minutes, two or three times its full-load cur- 
rent, and the armature reaction cannot economi- 
cally be made so low as to permit more current than 
this, even at short circuit. The force of this argu- 
ment in favour of armatures with few turns of low 
inductance, is weakened by the necessity of also 
protecting the source of power. Hence it may be 
said that the automatic cut-outs now available for 
high-tension circuits, serve to protect the line, 
instruments, switchboards, and the source of motive 
power, rather than the alternator. 


(To be continued.) 





THE DARDEAU DIRECT-CALL 
TELEPHONE. 

In writing recently of the travelling platform 
that has become a popular method of transport 
at the Paris Exhibition, we referred to the special 
system of telephonic communication adopted, by 
which means of rapid communication are pro- 
vided over the whole extent of the line, wherever 
inspecting posts are fixed. That efficient surveil- 
lance is necessary on a system that comprises a very 
large number of isolated electric motors is evident, 
and facilities of communication all round the line, 
with the offices, central station, and shops of the 
company, largely facilitate the work of inspec- 
tion. The same necessity attaches to the associated 
electric railway, the traffic on which is constantly 
increasing, and the interval between trains growing 
less. It was desirable that the whole working of 
both these lines should be followed and controlled 
from the central office, and to do this, the first 
application of the Dardeau direct-call telephone has 
been made. The installation is the work of the 
Société Industrielle des Téléphones, one of the 
largest establishments of its kind in France, and 
to which we are indebted for the following in- 
formation. 

The special functions of the apparatus may be 
summarised as follow: Being given the different 
stations of a railroad or tramway, the locks of a 
canal, or any succession of different points, which 
it is desired should be connected telephonically or 
telegraphically, and which may be called A, B, OC, 
D, &c., the following conditions must be complied 
with : 

1. That one of the stations—B, for example— 
can call up any one of the others—F, for example 
—without interfering with the remainder. 

2. That, communication being established be- 
tween B and F, all the other stations are notified 
by a visible, not by an audible, signal, that the 
line is occupied ; this signal disappears when com- 
munication between the two stations speaking is 
cut off. 

3. That no station on the circuit, except these 
two for the time in communication, can overhear, 
or otherwise interfere with the conversation be- 
tween these two stations. 

4. That in case of emergency it should be pos- 
sible, from one of the stations A, C, D, E, &c., to 
cut communications between B and F, by calling 
up F, for example, to explain the necessity of the 
interruption, and to.temporarily vacate the line. 

5. That, if necessary, it should be possible, by a 
special device, to communicate with special stations, 
or, indeed, all the stations, on the line, simul- 
tancously. 





6. That in the case of a Morse telegraph installa- 
tion, if the operator at the station called up be 
absent, it is possible to send a despatch to this 
station, the Morse instrument being started by the 
calling-up current, and thrown out as soon as the 
message is printed. 

7. That all these different results should be ob- 
tained with a single circuit passing through all the 
stations that have to be connected. 

All these various and complicated conditions are 
complied with in the Dardeau system in averysimple 
and ingenious manner, by the use of positive and 
negative currents. The number of stations that may 
be connected is not limited theoretically ; in prac- 
tice, however, it is difficult to exceed the number of 
25 stations ; if this number is larger, it becomes 
necessary to divide the line into sections, with a 
coupling station between each section, this station 
being in charge of an operator, who carries out the 
instructions received from the various calling-up 
stations. Two lines equipped with the Dardeau 
system may each end at a given point or junction 
station, which will serve as a means of communica- 
tion without the two lines being directly con- 
nected. 

The equipment of an ordinary direct call station 
is as follows : 

One call. 

One microphonic transmitter and two receivers, 

One special relay. 

One bell. 

Three batteries, one for calling up, a local, and a 
microphone battery. 

The call apparatus consists of a clock movement 
and two keys; outside the case only two buttons 
are visible, one black and the other white, anda 
dial with an index needle. This dial is marked with 
the following indications: At the top is a + 
marking the zero position of the needle ; then suc- 
cessively towards the left are the words ‘‘cut out,” 
followed at equal intervals by the figures 1, 2, 3, 
&c., corresponding to the number of stations; 
finally, next to the cross on the right are the words 
‘*general call.” When the needle is opposite the 
+ mark the line is open and any station may be 
called up. Assume that this station is No. 5: then 
the white button is depressed, and by doing so the 
*‘cut out” or ‘‘engaged” signal is given at all 
the stations by the needle of each dial stop- 
ping opposite the word. The black button is 
then depressed as many times as correspond to 
the number of the station to be called; in 
the case supposed five depressions brings the 
needle opposite 5 on the dial. It should be 
mentioned that before operating the black key, the 
white one must be depressed to set back the needles 
on all the dials in the different stations, otherwise 
no current would pass, but no other inconvenience 
would follow. When the needle is opposite 5 on 
the calling-up dial, the white key is pressed which 
rings the call bell of the instrument in station 5. 
The operator at No. 5 answers the call by depress- 
ing the white key of his apparatus and unhooks his 
receiver ; as soon as the operator at the calling-up 
station has received the bell response, he detaches 
his instrument and the conversation is carried on. 
When terminated, the personatthe calling-up station 
repeatedly presses the black key of his instrument. 
This brings back the needles on all the instruments 
on the line to zero. The number of depressions 
is immaterial so long as it is greater than that of 
the stations ; after coming back to zero, the needle 
will not move further, if the black key only be de- 
pressed. 

The installation of a connecting station between 
two lines equipped with the Dardeau apparatus, is, 
of course, somewhat more complicated and requires 
the following apparatus : 

Two calls. 

One microphonic transmitter and two receivers. 

One call and reply commutator intended to put 
the telephonic instruments and the call battery 
into connection with one or other of the two lines. 

One intercommunicating commutator for connect- 
ng the two lines. 

Two special relays. 

Two line bell apparatus. 

One switching- off bell. 

Five batteries (one call, two local, one micro- 
phone, and one for switching off bell). 

Each of the call apparatus and the relays is 
similar to those already referred to. In operation 
the key of the intercommunication commutator can 
take two positions, one out of, and the other in, con- 
nection. The call commutator can also take two 
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positions, 1 and 2, the former corresponding to its 
connection with the first and the latter with the 
second line. Assuming that a station on one of the 
lines wishes to speak to the central, which it first 
calls up as already described, the central operator 
turns the commutator switch to the line (1 or 2) call- 
ing, and replies with his bell signal ; the conversation 
finished, the needles on all the dials of the various 
stations are restored to zero by the usual manipula- 
tion. Ifthe central station wishes to talk with a 
station on either of the two lines, the central 
operator shifts the commutator key to the posi- 
tion 1 or 2, according to which line he requires 
when connection is made, and all proceeds as 
before. When a station on one line wishes to 











talk to a station on the other, the station on 
liae 1 calls up the central, who, after learning 
what is wanted, rings up the operator at the station 
on line 2, and informs him that such and such a 
station on line 1 wishes to connect ; he then joins 
the two lines by the intercommunication switch, 
and all proceeds as before. When the conversa- 
tion is finished, of which the central operator is 
apprised by signal, he cuts off the two lines, and 
by depressing the black key of his instrument, 
restores the needle of every station to zero. 

_ Certainly the excellent way in which the system 
is working at Paris, on the platform and the elec- 
tric railway, appears to show that too much has not 
been claimed for it by its inventor. 








INSULATED CABLES AT THE PARIS 
EXHIBITION. 

THE subject of insulation is so clearly part and 
parcel of the wider subject of the applications of 
electricity that it is somewhat difficult to deal with 
it on its own footing without touching on cognate 
matters which more fitly come under the head of 
electric engineering. e propose, however, to 
attempt this differentiation, as it seems expedient 
to bring our notice of this branch of the rubber and 
gutta-percha trade into line with the treatment 
accorded to the other rubber exhibits. 

To France and Italy must be accorded the palm 
of merit as regards the extent and general interest 
of the exhibits, England, except for Silvertown, 
of the Persan-Beaumont Works, being unrepre- 
sented, and America showing up very badly, their 
one exhibitor, the Safety Insulated Wire Company, 
of New York, being content with a single wall-case 


to pursue ; we should have thought that a company 
of the importance of that last named would, if it 
exhibited at all, have taken care to show up in a 
manner more commensurate with its rank in the 
cable-making world, though, of course, we do not 
lose sight of the fact that the question of expense is 
much more acute than im the case of more or less 
local firms. The delay which has taken place in 
getting the Exhibition generally into order has been 
especially noticeable in the Palais de !’Electricité, 
several of the exhibits being in an uncompleted state 
in the middle of June, a fact which called forth jere- 
miads from various press representatives who were 
eager to get through their allotted tasks. Such an 
elaborate construction as the triumphal arch which 
Messrs. Felten and Guilleaume, of Mulheim-am- 
Rheim and Niirnberg, have erected to bear witness 
to the variety and extent of their business in elec- 
tric wires, may not unnaturally upset calculations 
as to the time necessary for its construction, but it 
is a matter for regret that it was still unfinished 
after the Exhibition had been opened for two 
months. This exhibit is really a wonderful work 
of art, its bold design and wealth of detail, coupled 
with the pleasing effect of the different coloured 
wires used in its construction, reflecting the greatest 
credit upon the architect. It would be difficult to 
go into detail without the aid of an explanatory 
diagram, so we shall not extend our eulogium 
except to say that one of the leading French exhi- 
bitors praised it highly, concluding his remarks, 
however, with the somewhat caustic statement 
that they did not believe in attracting the public 
by any sensational display, but preferred to stick 
to more sober, if antiquated, methods of exhibiting. 
This exhibit, it should be said, is to be found 
in the German Engineering Section and not 
among the general electrical exhibits, as the firm in 
their wisdom have restricted themselves to showing 
wires only, and not the complete insulated cables. 
As we have mentioned in the case of the exhibits 
of most of the rubber manufacturers, it was any- 
thing but usual to find an attendant who could give 
any technical explanation, though there were two 
notable exceptions, as will be seen by our later 
remarks. Of course, it must not be forgotten that 
matters of detail in the manufacture of electric 
cables come under the category of trade secrets, 
to a great extent, and we fully appreciate the 
disinclination which some of the exhibitors evinced 
to enter into any details with regard to the exact 
composition of their products or as to the methods 
by which they were manufactured. An article 
like the present one must therefore suffer in com- 
pleteness compared with one detailing an electric 
installation, the mechanism of which is at once 
apparent to the eye, and which, if not the subject 
matter of a patent, is more or less common pro- 
perty. This journal, of course, is not primarily 
devoted to the subject of electricity, and it is a 
fair surmise that many of our readers have but 
an elementary knowledge of the processes and 
products of the insulated cable manufacture. 
All the same, we do not propose to occupy space 
by giving prominence to facts which can be ascer- 
tained by a perusal of text-books, or to dwell 
upon exhibits which do not possess any particular 
feature of novelty. We are led to this remark by 
the fact that many of the cables on view were old 
friends, about which it would be difficult to find 
anything to say which has not been said before ; 
though in saying this we certainly do not wish to 
be understood as casting any reflection upon the 
exhibitors, who, by a judicious selection of the 
various cables in general use at the present time, 
made it easy for the visitor to take in almost at a 
glance the present state of this important and 
increasing industry. The spirit of cable enterprise, 
which is now so much in evidence among the nations, 
and the leading feature of which is a desire on the 
part of the Powers to be independent of one 
another in communication with their over-sea 
possessions, brings the manufacturers of submarine 
cables into great prominence at the present time, 
and it therefore seems cause for regret that the 
establishments situated on the Thames have not 
seen fit to proclaim to the world that England 
still maintains her supremacy in this class of 
manufacture. 
If we were asked what was the feature which 
struck us most in the branch of the rubber exhibits 
devoted to electric insulation, we should hardly 
hesitate a moment before saying that it was the 
great extension of the employment of fibrous ma- 





of their wires. This hardly seems the best policy 





terials in place of rubber and gutta-percha. The 


success which has been achieved by the British 
Insulated Wire Company, of Prescott, has led other 
cable-making firms in England to put down plant 
for the manufacture of cables of this class, the 
demand in England for rubber-covered cables 
having suffered a relapse, and the condition of 
affairs appears to be the same on the Continent. 
That some of the rubber electric light cables manu- 
factured by British firms have turned out badly is 
a fact, but it is not the sole cause by a long way 
of the increase in popularity of the fibrous insulated 
cable, the important attzibutes of cheapness and 
non-liability to decay, which the latter possesses, 
having had a good deal to do with it. e fibrous 


cable has one great defect over the rubber cable, | 


and that is its liability to absorb moisture which 
rapidly destroys its insulating power, but with the 
general adoption of lead covering, the damage 
resulting from this has been reduced to the vanish- 
ing point. Even more noticeable than the 
fibrous light and power cables were the paper- 
covered telephone wires, samples of which were to 
be seen of French, Italian, Hungarian, and 
German manufacture. The progress that has 
been made of late in the use of this form of insu- 
lation for telephonic purposes is really surprising, 
and it would portend the extinction of the gutta- 
ercha covered wires at an early date. We do not 
Se anything with certainty about what our Eng- 
lish cable-makers are doing with regard to this 
matter, but that they are somewhat behindhand 
seems to be evident from the fact that the wires for 
the Manchester subterranean system have been 
supplied to the order of the National Telephone 
Company by the Société Industrielle des Tele- 
phones, of whose exhibit we shall say something 
later on. On this system the wires which are 
lapped with a specially prepared paper are drawn 
into tubes through which a current of air dried by 
passing through oil of vitriol is circulated. In 
face of what is now being done in the provinces 
and on the Continent generally in the adoption 
of this system, it will be interesting to see if the 
Post Office authorities who own 17,000 miles of 
gutta-percha covered wire under London intend 
to make any change in favour of the newer system 
which is certainly more economical than the old. 
With regard to aerial telephonic wires, these we 
suppose will continue to be, as of old, insulated with 
india-rubber, as it hardly seems that paper insula- 
tion can be applied satisfactorily for this purpose. 
To proceed, however, to our notice of the indi- 
vidual exhibitors, a commencement may fitly be 
made with the Société Industrielle des Telephones, 
which company has a capital of 18,000,000 francs. 
The works where the electric light power and tele- 
raph cables are manufactured are situated at 
| (S. et O.), while the submarine cable busi- 
ness is carried on in a special works at Calais. A 
prominent official in the person of M. Pascal 
courteously replied to some queries put to him on 
one or two details of the business, which especially 
in the submarine department is likely to be ex- 
tremely. brisk in the immediate future now that the 
French Government have passed their Bill for the 
extension of their cable system. With regard to 
the important matter of the supply of gutta-percha 
for all these cable schemes, it transpired that the 
company are at the present time conducting a series 
of experiments with a new body—concerning 
the identity of which no information was forth- 
coming—which they trust will eventually take 
the place of gutta-percha in deep-sea work. 
Whatever the new body may be they seem very 
sanguine of success, and it goes without saying 
that the result of the trials will be awaited with 
interest by those who—in spite of the emphatic 
declaration of Mr. Ira Henry, of the Safety Insu- 
lated Wire Company, of New York, that vulcanised 
rubber can replace gutta-percha for —— work 
—still remain of the opinion that up to the present 
no substance has been found which can take the 
place of gutta-percha for this purpose. Another 
point raised was the span of life of vulcanised 
electric light cables; and with regard to this, M. 
Pascal said that cables of their manufacture which 
had been laid twenty years were still in good work- 
ing order. The present installation in Paris, which 
is subjected to a pressure of 2000 volts, was laid 
fourteen years ago, and still gives every satisfaction; 
and special attention was drawn to the case of a 
town in Tonquin where some electric light cables 
crossjng a river, and working at a pressure of 4500 





volts, have been in use for ten years, facts which 
go a long way to prove that rubber insulation, if of 
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any close connection with the rubber insulation 
industry. 

In this article the subject of wireless telegraphy 
makes no more demands on our space than did that 
of snakes in the history of Ireland, though it may 
be said in the way of forecast that there does not 
seem to be any need of apprehension on the part 
of submarine cable manufacturers as to the volume 
of their business being affected in the immediate 
future. 

In bringing our remarks on the rubber exhibits 
at Paris to a close, there is perhaps no necessity 
to emphasise the fact that we have been animated 
throughout by a spirit of complete independence, 
and we trust that we shall not incur any suspicion 
of bias in thus récording impressions which we are 
quite prepared to admit may, in many cases, not 
be in complete harmony with those of others who 
have also devoted special attention to this wide 
subject. 





SOME FIGURES ON THE COST OF 
ELECTRIC POWER PLANTS. 
By Purp Dawson. 

Havine considered in previous articles the cost 
of producing electrical energy, we will examine 
more in detail the cost of the individual plant. It 
is evidently impossible to generalise, as there must 
of necessity be varying conditions which enter into 
each oe case, and which have to be carefully 
considered in designing a power station. At the 
same time, it may be useful to see whether 
there are any relations between the power to 
be installed and the cost thereof. Such rela- 
tions may often be of use in getting out prelimi- 
nary estimates and checking tenders made by con- 
tractors. 

In the following Tables, I. to XI., the total 
cost of the plant and the actual cost per 
kilowatt installed is given for various recent 
American, British, and Continental plants. As 
is to be expected, the prices vary a great deal. 
There is one point, however, which is brought 
out, that the larger the plant, the nearer the 
costs in different countries agree, and usually 
the costs per kilowatt installed are lower than 
in small plants. There are, however, exceptions 
to this rule where small plants are put in for 
temporary purposes, or when first cost is of great 
importance and cheap semi-portable engines and 
boilers with belt-driven generators are employed. 
In such cases the cost of a small plant is very much 
lower per kilowatt installed than that of even a 
very large one. 

One of the largest items of cost, and which is 
also the most variable, is that of buildings. This 
item is not so much dependent on the style of 
building to be erected as on the ground on which it 
is to be built. Power station walls have to carry 
heavy weights, and the engine and other founda- 
tions must be absolutely solid and safe from sink- 
ing or spreading. In some cases where bad ground 
only is available, the hidden work, such as piling 
and concreting, often exceeds the cost of all the 
rest of the building put together. This item, 
therefore, is, of necessity, an uncertain quantity, 
and depends upon the quality of the foundations 
obtainable in every case. 

Table X. gives the approximate cost and steam 
consumption of various types of engines, and 
may be useful in making preliminary estimates. 
Table XI. is very instructive, and has been com- 
piled from actual figures of cost of several recently 
installed power plants. All the stations are, with- 
out exception, of modern design and construction, 
and have been put up with a view of economically 
generating electrical energy. All the precautions 
to prevent possible breakdown have been taken, 
and the plants are in every way model ones. It 
will be seen that the first four cases given agree 
fairly well, and also the larger the plant, the 
cheaper it becomes per kilowatt installed. The 
fifth case, at first sight, seems very high in cost. 
The reason of this is that exceptionally severe con- 
ditions were imposed, and that the design of the 

iping system was most unusual and elaborate. 

he time allowed for completion was very 
limited, and involved a great deal of extra 
cost. 

Table XII. gives an idea of the approximate cost 
of continuous-current railway generators of different 
sizes, and is compiled from actual tenders of well- 


TaBLE I.—Average Cost of Recent American Continwous- 




















Current Traction Plant. 
| Total Cost Cost in 
Items in Pounds per 
Pounds. Kilowatt. 
£s. d. 
Plant composed of three 1200-kilowatt 
units: 
Buildings, excavation, and stack --| 21,000 6 00 
Coal-handling plant " a aed 4,000 120 
Boilers, heaters, and piping : | 13,000 3 12 0 
Feed pumps and economisers  . | 3,800 2 29 
Steam engines and condensers .. ee 19,200 5 5 0 
Generators and switch ce | 15,400 4 50 
Engineering, supervision, and sundries | 4,500 ; lee ee 
Plant composed of three 750 and one 
2C0-kilowatt unit direct connected : 
Buildings .. > oo e 10,000 400 
Steam and electric power plant. . 30,000 122 00 
Plant composed of six §00-kilowatt rope- 
driven units : 
Land and buildings, and power plant 
complete .. “ ah bes -+| 72,(00 145 00 





TABLE II.—Cost of Glasgow Power Station. Four 2500- 
Kilowatt Generators and Five Sub-Stations with Rotary 
Converters. 








7 Totalin | Pounds per 

Tcems. Pounds. Kilowatt. 

£ £8. d. 

Steam engines a : 104,000 10 § 0 
Auxiliary engines .. : 9,000 018 0 
Exciter engines é 3,100 060 
Boilers. . “ oe : 21,300 230 
Three-phase generators . 25,700 211 0 
Auxiliary generators = 5,300 010 0 
Exciter generators .. 1,700 040 
Static transformers Pe e 20,000 200 
Rotary converters and boosters. . 39,200 818 0 
Buildings, including smokestack 45,000 410 0 





Estimate for Station Containing Four 500-Kilowatt 
Direct-Connected Units. 





e £ £8. d. 
Buildings, excavation, and smokestack 30,000 15 0 0 
Generating, condensing, steam, and 
electrical plant complete * 48,00) | 24 0 0 





TapLe III.—Cost of Recent Traction Plant in the 
South of France. 











| 

| Total Cost | » Cost in 

Items. Pounds per 

| in Pounde. | “ Kilowatt. 

£ £s8.d. 
Buildings -.| 64,000 16 0 0 
20 boilers oe a 12,400 820 
Economisers .. ai a = ei 3,200 016 0 
Feed pumps, water and steam pipes .. 3,350 016 0 
Steam engines - “s oa --| 28,880 518 0 
Dynamos - oe os ae 12,620 320 
Switchboard and connections .. =o 1,400 07 0 
Packing, —_— and meyer plant .. 5,660 180 
Feeders and distributing cables laid ../ 19,630 418 0 








Station has a total capacity of 4000 kilowatts. 
TABLE IV.—Cost of Zurich City Electricity Works. 





\ 











Total Cost | Per Kilo- 

Items. in Pounds.| watt. 

£ &£ea d. 

Steam engines and dynamos 14,000 8 10 0 

ego = ats ae om cae : . ; 
team, water pipes, and pumps .. We 

a as :| 12400 | 7 8 0 





TaBLE V.—Cost of Cologne City Electricity Works. 





Total Cost Cost in 
Items. in Pounds per 
Pounds. Kilowatt. 
| £ £2e 4. 
Buildings as a oe | 20,002 a 
Boilers, pumps, and piping | 5,000 215 0 
Steam engines = ie re: 13,500 7 10 0 
Dynamos and switchboard, &c. .. 20,000 ..2 0 
Cables laid complete a3 >: .| 25,000 144 60 (0 
Transformers os . 6,300 8 10 0 
Meters.. so of 1,600 018 0 
Street lighting -| 1,900 i: 20 
Various ie | 4,300 2 80 








Plant consists of four direct-connected horizontal cross-com- 
pound condensing Sulzer engine, 85 revolutions, ard four 450- 
kilowatt alternators. 


Prices of generators will necessarily vary, both with 
the type, speed, and design. 

Table XIII. gives the costs of circuit breakers, 
the most important instruments on the switch- 
board, on the reliable working of which the 
safety of the plant and line depend. Too much 
care and money cannot be spent on securing the 
best that can be obtained in this class of instru- 
ment. Tables XIV. and XV. are given, as they 
may prove useful to the Central Station engineer 





or the consulting engineer called in to design a 





known makers on both sides of the Atlantic. 





TaBLeE VI.—Cost of Darmstadt City Eleetricity Works. 














| Cost in 
Total Cost | 

Items, : | Pounds Per 

in Pounds. | Kilowatt. 

£ £ ad. 

Land ‘ 2,500 6 5 2 
Buildings ° 5,125 12 15 0 
Boilers . . an - si oa 2,000 56 00 
Steam engines and travelling crane 2,723 6 15 0 
Dynamo and station lighting 2,500 6 56 0 
Accumulators ae oo on oe 1,110 2 15 O 
Switchboard and instruments .. “| 1,¥50 4 16 0 
Cables and connections laid an “ 10,863 (27 00 
Supervision, accessories, and general ot 2,350 5 16 0 





Plant consists of one direct-connected compound vertical 
50 indicated horse-power engine, 210 revolutions, driving two 25. 
kilowatt generatons, three similar 100 indicated horse-power 
engines direct connected to 65-kilowatt dynamos, one similar 20) 
indicated horse power engine, direct connected to two 65-kilowatt 
uaits. Total rated capacity of station about 400 kilowatts. 


TaBLe VII.—Cost of Frankfort City Electricity Works 





Total Cost | Cost in 














Items. in Pounds per 

Pounds. Kilowatt. 

£ £a. 4. 

Buildings = ee 23,000 11 10 0 
Boilers... he ae a Je 3,850 1 18 0 
Steam and water pipes and ; umps 2,760 Oe 
Steam engines ae o oe | 7,280 8 12 0 
Dynamos ae ss os pie ist 5,740 2160 
Switchbosrd.. -:.. .. & ..| 1,400 0 14 0 
Connecting cables in stati n 400 0 40 
Lighting of station .. os ss, ne: 20 26 
Laboratory, spare partsand various .. 1,400 0140 

Street cables, laying, transformers, and 

house connections <_ << ‘ 44,300 22 40 
Supervision, plans, estimates, &c. 5,800 2 18 0 


Station consists of four 800 indicated horse-power Sulzer engines 
direct connected to 500-kilowatt 300-volt alternatore. 


TABLE VIII.—Cost of Lightingand Power Plant, Niirnberg. 























| Approxi- 
Items. — emg | a 
ing seen watt. 
sa aus per cent. a 8. d. 
- we | 7 15 0 
Buildings ‘l)esiais| “3 815 0 
Boilers ee <5 De asl ae 10 200 
Steam engines and travelling crane 7,910 10 300 
Dynamosand station lighting -+| 6,970 10 210 0 
Pumps and steam and water piping) 3,860 10 110 0 
Cables .. ‘a " 6 - | 27,025 4 1010 0 
Transformer sub-stations.. 1540) 2 180 
Transformers and switchboards ..| 8,390) 6 300 
Home connections 2 8,645) 10 36 0 
Electricity meters 8,695: 10 35 0 
Street lighting my bis -.| 7,080 6 300 
Laboratory, furniture, tools, &...| 1,382) 15 010 0 








Plant consists of four direct-connected 500-kilowatt alternate- 
current sets, direct connected to vertical compound condensing 
engines, 125 revolutions, and two 1000-kilowatt sets connected to 
similar engines, running 94 revolutions. Lancashire boilers, 
140 lb. pressure, 


TaBLE IX.—Approximate Oost of Modern Power Plant 
per Kilowatt Installed. 








kad 2 44 
Buildings 4 0 0t016 00 
Boilers ee se os ve ‘0080, 8 690 
Steam and water piping and 
feed pumps - + me en), 8 &O 
Steam engines and condensers 3 00,10 5 0 
Dynamos se os oe 2100,,12 00 
TABLE X.—Approximate Consumption and Initial 
Cost for American Engines. 
Cost per 
— of a oa 
‘oa! |Power. Sizes 
Type. per Horse- | over 100 
Power Hour. Horse- 
| Power. 


lg £8 





8. : 
High speed, single .. | 4 to5- |2 6to213 


4 compound .. ae 3 34 {loa 
> condensing 2h}? of {|2 17,8 6 
a , triple .. oe as 13 ,, 2 310,, 410 
Corliss, single BS 8: ee Oy 8 
»» compound .. | 
» condensing 3, 2 410,, 710 
» triple 1b. 38. (52,8 © 
i 








This is based on an evaporation of 9 lb. of water per 
pound of coal. 


complete traction scheme, and for estimating pur- 
poses it is thought they may prove useful. 

Where conditions obtain which do not present 
any particular difficulties, and for roughly estimat- 
ing the approximate cost of a proposed plant, 
Table XVI. will be found useful. 

Table XVII. gives an idea of the cost of build- 
ings, both station and others which may have to be 
included in a power plant estimate, and are based 
on average conditions being encountered. 

In deciding on the type of plant to be used, and 
on the probable cost of power, an item which may 
become of great importance is the interest on 
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Taste XI.—Cost of Engines Erected and of Piping 
(Steam, Water, Drips, and Exhaust), for some Modern 
Power Plants, 120 Lb. to 150 Lb. Steam Pressure. 























y 2 ‘ so |we 
gs 18 | By s8uie8 
‘ z2 ® | MS SBeFs 
Number and Capacity of | 5 S.|98 "aes. 
Steam Units. -) “2 2 ofls*Z 
Ban 33 +) Cf|° 
° ° © a a6 3 
Bs | 88/85 |gzrlees 
Ee 58 5 F jo= 5 
i e|#e \€8/£e 
Four vertical cross-com- 


pound slow-speed con- 
densing, direct con- 
nected, 500 kilowatts 
Four vertical cross-com- 
pound condensing, slow 
speed, direct con- 
nected, 500 kilowatts 


Six vertical cross - com- 


17,C00) 5500} § 10 | 


oo 
i 
w 


1*,500; 4950 | 8 5 | 210 
| 


pound condensing slow- 
speed direct connected, 
500 kil watts 

Two horizontal cross- 
compound condensing, 
direct connected, 400- 
kilowatts 

Two tandem re oon | 


| 5,800, 1680/7 5/2 8 


} 
| 
Water } 17,500| 4580 | 516/17 





nal .. | 8000] .. | 715 
| bd 


TasLE XIL.—Approximate Cost of Continuous-Current 
Direct-Connected Railway Generators. 


condensing, direct con- 
nected, 200-kilowatts 

















: Cost per 

. Cost in =: : 

T. and Size. Kilowatt in 

ype Pounds. Founda: 

£ £ « d. 

100 kilowatts 250 revolutions 1,150 1110 0 
0 ‘ 130 + 2,000 8 00 
825 99 90 ee 3,000 920 
300 ” 130 99 ve 2,500 8 70 
600 ” 100 ” ee 4,000 8 00 
750 9 100 °° i 5,600 810 0 
1400 a 100 ne 6,800 416 0 
1550, 100 3 7,200 400 
600 gs 75 nm 11,000 6 20 











TasLe XLII.—Approximate Cost of Automatic Continuous- 
Current Circuit Breakers at 500 to 600 Volts. 


Amperes. £6. & £es. d, 
60 to 120.. oe 7 0 0to10 0 0 
150 ,, 200.. oe oe 7 2 O58: 0 
1 MOO... a a Ee ae 8c8 
200 ,, 300.. “a oe , O00, 2 2 0 
S00 5 D006 an xe Ds OG ae 6 0 
500 ,, 800.. oe os, a DAB ee 6 
800 ,, 1200 .. ve -. we @8, 8 4 

1200 ,, 1800 .. ‘a « 6 O86, 2 0 0 
1500 ,, 2500 .. ee « SB 0.6, 0.0 0 
2500 ,, 4000 .. oe « © O90 0,10 0.0 
3000 ,, 5000 .. oe an ee OCR ae 8 
4000 ,, 6000 .. ee -- 1200 O 0,,200 0 0 


TaBLE X1V.—Approximate Cost of Trucks, Car Bodies 
and Trollies, and Equipments, &c. 


Maximum traction trucks per set £130 0 0 
Ordinary bogie trucks per set .. 125 0 0 
Standard four-wheel truck .. oe 70 0 0 
Extra long truck .. oe a °° 75 0 0 
Top seat car bodies % ia .. £220° 0 0 to £300 0 0 
Single-deck car bodies .. as ~~ se ®s rey 0 0 
Double motor equipment, including 

resistances and controllers 20000, 820 0.0 
Single car motor, 15 to 50 horse-power 7s: 0-0: ‘we B.S 
Set of complete made up cables for 

trolleys and motors .. oe nS 13.0 0, 15 0 0 
Automatic car cut-outs, each .. ee 400, 5 0 0 
Main motor switch ee és Fv 110 0,, 210 0 
Resistances, sets of three per car 7:00, 8 00 
Top seat car swivel trolley . on £20 0 0 
Swivelling trolley for single-deck car 15 0 0 
Ordinary straight under-running trolley 

for single-deck car .. nea a 610 0 
Life-guards or car fenders, per set £10 0 0 to £25 0 0 
Automatic air brake equipment per 

motorcar .. sé oe se £200 0 0 
Electric brakes, per set.. £20 0 0 to £30 0 0 
Controllers, each .. ee ° 0900, 8200 


Taste XV.—Cost of Track Laying, Bonding and Over. 
head Line Construction. 
Cost per mile of single track, 4 ft. 83 in. gauge, 
1 


00-Ib. rails, wood paving : £8. d. 
Excavation .. Pe we os 345 VU O 
Concrete foundation + as a3 a TE 0 
Rails, fishplates and bolts, tie bars .. .. 1360 0 9 
Labour of plate laying .. ee Pps os. Oe. 8.6 
Wood paving blocks delivered .. ee -. 2526 0 0 
Labour and material for — paving « e670 
Contingencies, watching, and lighting -- 609 0 0 

Total per mile of single track .. 6313 0 


Bonding one mile single track, with two 8-in. 


=o S | 


flexible 4/0 bonds ro - e -- 180 0 
Bonding one mile double track with two 8-in. 
flexible 4/0 bonds and necessary cross-bond- 
ing .. ry ee os as os -- 870 0 O 
Bonding one single track, with two 34-in. 
Chicago bonds .. os re aS - 210 0 0 
Bonding one mile double track with two 31-in. 
Chicago bonds and cross bonding .. os, ee o 
Bonding points with 4/0 solid crown bonds .. 200 
00 


Bonding one crossing with 4/0 solid crown 

bonds ve ve a as ee ee 2 
capital and the sinking fund. Especially is this 
the case when the concession is short. In esti- 
mating the amount to be allowed for interest and 
sinking fund, the value at which the plant is to be 


Cost per Mile of Overhead Construction with Three Section 
Tubular Poles, Standard Brackets, Bars, &c., and 1/0 
Trolley Wire. 


£ 
Double trolley wire on side brackets 1100 to 1400 
2 a span wire y 1700 ,, 2000 
as ea centre brackets 1300 ,, 1500 
Single trolley ,, side brackets .. 000 ,, 1200 
°° oo span wire 1600 ,, 1800 


TaBLE X VI.—Approximate Cost of Parts Conposing 
Power Plant. . 


£ & 8. 
Cost of railway generator per kilowatt .. oe 600 
” three-phase machinery per kilo- eee 


o 


watt .. ee : ee we oe 
Cost of steam plant complete, engines, 

boilers, all accessories for high-speed 

engines “ ‘a poe - 9toll 
Cost of steam plant complete for Corliss 

engines a a a ss as Oe a oe 
Horizontal return tubular boilers per 

horse-power (30 lb. of water evaporated) ia 200 
Water-tube boilers for high-pressure per 

horse-power .. ea Z. ae . S8tod 
Lancashire boilers for high-pressure per 

horse-power .. PY os ua ss an 310 0 
Cost of Corliss engine, including piping 

and foundations per horse-power - 5to8 
Cost of lightly-built engine-house per 

horse power .. on . as oe wa 10 
Cost of feed pumps and injectors per 

horse-power. . ie ee én a ve 07 6 
Cost of corrugated iron power station, 

approximate, per superficial foot ae aa 1 0 ¢ 
Surface conde: ser, including air and 

circulating pumps when steam driven 

per kilowatt ee ee es Re 
Ditto, electrically driven per kilowatt .. 
Evaporative condenser, including air, 

circulating pumps, and fans per kilo- 

watt .. os ce ia oe es oe 210 0 
Ejector condenser, including circulating 

pumps per kilowatt eee N. ae 1 6 
Cooling towers, including fans ... .. 110 0 


TaBLE X VII.—Approximate Cost of Buildings. 


This may be arrived at by the method of ‘“‘cubing.” Length and 
width of building taken over all, height from bottom of footings 
to half-way up roof. 

Per Cubic Foot. 


o 


orbs 
on 
oo —] 


ence 
Mansions .. ee ee se 10 to 15 
Small suburban houses .. és ee = Cs 
Public libraries, technical schools, &c. ¥e 8,, 19 
Labourers’ cottages oe se ae a 4 
Electric lighting station buildings .. wa 4, 6 
Engineering workshops .. an oa Y 3 
Corrugated iron temporary buildings oa 2 


Of total cost allow masonry and brickwork 50 per cent., car- 
pentry 25 per cent., other trades 25 per cent. 
Usual trade profit taken at 15 per cent. total cost. 


Taste XVIIL.—Approximate Rates of Depreciation to 
be Allowed in Per Cent. of Capital Cost. 


Per Per 
Cent. Cent. 
Buildings .. we aie Sa se 3, S 
Turbines... as ae aa ry a t-6 9 
Boilers as + “ a ae oS » 3 
Dynamos and engines, belted plants .. Sy «60 
elts .. is as én ° ee SS ae 
Large slow-speed steam engines oe ee eae 
Ha direct -driven plants ea oe 
Stationary transformers .. es ee ee 
Accumulators in central stations ee oe 
Trolley line .. ° ve ee ce 8 
Feeder cables on os 5 
Lighting and current meters 8 » 20 
Cars .. +e es os - De ge 6 
Repair.shop and test-room fittings Wise:ae 
Motors ee ee oo oe ee | eee 8 
Rotary transformers oes 
Boilers and engines é$ , 
Spare parts .. BE. se Gee 
Track work .. og 
Bonding a a +s Pv Se So aw BD 
On remaining capital expenditure in- 
curr  eetae 


oe se es oe ee . 6 
Accidents and insurance should be = down as from 0.75 per 
cent. to 2.25 per cent. of the gross receipts. 

Taking the interest rate at 5 per cent., and supposing the 
entire plant must be entirely renewed at the end of twenty years, 
3 per cent. on the original outlay must be set aside each year to 
do this. 


TABLE XIX.—Approximate Life of Various Parts of 
Well-Installed and Maintained Plant. 


Track .. ee ea 10 to 15 years 
Overhead line os 10 ,, 20 ,. 
Buildings -. Practically indefinite, 
say 50 years 
Slow-speed steam engines atk ie 20to40 ,, 
Boilers, pumps, piping, &o. 16:., 20 


Slow-speed dynamos of modern desiga 15 ,, 35 ,, 
Cables xp a mA as via 

Tram or railway motors .. Pt as Wa ss 
Stationary motors.. es me Pra 10 ,, 35 ,, 


TABLE XX.—Giving Approximate Efficiencies of the 
Various Parts of Electric System. 


Per Per 

Cent. Cent. 
Water wheels oy ° 80 to. 75 
Turbines. ih oe En aes: Gey 
Pressure engine .. ne yn ie: OES gb ae 
Steam engines Se 


Mechanical efficiency of dynamos i. 8 » 95 


Overhead line and feeders = o SB > OS 
Motors, including gear .. ee ee ae: 
Single reduction gear... i oe ¥ OD": ty (BS 
Accumulators in central stations .. 70 ,, 86 


Rotary transformers... ee foe ge ae 
Stationary alternating-current tran3- 

formers .. os oe os “pe Pte 
Returneircuit .. ee r -- C8 yy @ 


purchased at the end of the concession is the first 





point to be considered. After which the life of the 








various parts composing the plant must be ascer- 
tained. 

These two points settled, and the rate of interest 
on the capital once fixed, the annual amount to be 
laid aside on the whole plant is easily determined, 
Tables XVIII. and XIX. are useful in this con- 
nection to determine the life of a plant, and the 
amount to be set aside annually. 

To ascertain the total generating power required 
when the actual electrical energy to be delivered at 
given points is known, Table XX. is given. 





AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 


(From our New York CopresPonpEnt.) 


Tue forty-first meeting of the American Society 
of Mechanical Engineers was held in Cincinnati, 
Ohio, May 15 to 20. This meeting was later 
than usual, because Cincinnati had been holdin 
the May festival of music, and had also endu 
a meeting of ministers for some purpose. We 
saw around the streets a few stranded individuals 
belonging to the latter assembly, and felt that 
more time should have been given the inhabitants 
of the Queen City to recover themselves before 
we were projected on to them. We also felt the 
heat, which rose to 100 deg,, and as the meet- 
ing discussed the properties of steam, the members 
boiled in their seats in harmony. As the Mayor 
said, and as everyone said who could not think 
of anything else: ‘‘We have given you a warm 
welcome.” The party were met at the railway 
station by the Cincinnati Committee, who had 
two parlour trolley cars for our use. This kind of 
car is a novelty in most places, and finds its chief 
employment when some Cincinnati Croesus gives a 
trolley party, and takes his friends around the city 
in this manner. The car is similar in the interior 
to the Pullman drawing-room car ; it is handsomely 
upholstered and fitted. The Mayor, who had a 
German accent—due, probably, to association with 
so many of his countrymen, for Cincinnati has a 
large population of Teutonic origin, and one locality 
is called ‘‘ over the Rhine ’—the Mayor made us a 
very pleasant address, got in the stock joke about 
the ‘‘ warm welcome,” and said the right things to 
us. Our President replied, and a pleasant evening 
ensued. Before, however, proceeding to a notice of 
the meetings, it may be well to give some descrip- 
tion of the Queen City, which was entertaining us 
so lavishly. The writer was once stationed as super- 
intendent of a coal mine about 100 miles north of 
Cincinnati, and had frequent occasion to visit it in 
1872-4 ; even then changes were so rapid, and 
showed such enterprise and development, that he 
was constantly surprised, and stopped to admire. 
The original name of the city was Losantiville, 
which meant ‘‘ opposite the mouth of the river,” 
and was given to the place in 1788, when the pre- 
sent site was purchased at 66% cents. per acre; a 
few acres—say 10 dols.’ worth—purchased at that 
time would constitute a pretty fortune at the pre- 
sent day. The city was called Cincinnati at the 
close of the Revolutionary War, out of compliment 
to the order of that name founded by General 
Washington, and composed of his officers, and 
which is handed down to the eldest lineal male 
descendant. The city was incorporated in 1819, 
and has steadily grown. What the population is at 
present, no inhabitant will presume ‘to state, and 
the writer approaches this point with timorousness, 
for no book issued to us during our visit gives it, 
and the last census makes it 400,000; but that 
same census gives Chicago only 1,800,000, and we 
all know the latter claims all the rest of the United 
States, which would make her population over 
60,000,000 ; so that Cincinnati must have at least 
500,000 to-day. Another evidence of Cincinnati's 
growth was shown in the map furnished us, in 
— the houses erected within 3b years were shown 
in red. 

A general view of the city with the various 
bridges spanning the Ohio River is very interesting. 
In the foreground are to be seen rows of coal barges 
which convey coal from Pittsburg to this city and 
even to New Orleans. They are entirely dependent 
on the stage of the water to get down. Even this 
river is sometimes so shallow one could almost wade 
across, and, then, when the heavy rains set in, it 
will rise at the rate of 6 ft. per hour, and has even 
come up to the tops of the piers of the bridge. 
When this occurs, the barges will rush’ down, 
bringing sometimes 10 millions of bushels, say 
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250,000 tons of coal ; then the price will fall from 
13 cents per bushel to 6 cents, and all the railroad 
coalmen will gnash their teeth and promise to get up 
a coal famine at the earliest chance, which comes 
about once in four, years, especially if there is low 
water in the fall and the ice forms early. 

The ‘‘wheelbarrow” boats draw very little water, 
and their patrons use none for any purpose. They 
run and up and down the river, carrying passengers 
and freight, often live stock, whenever they can find 
water. Coming now to the city proper, the first 
building of interest is naturally the City Hall ; it is 
a structure of which any city may be justly proud. 
The systems of electric street railways is very ela- 
borate, and for 5 cents and various transfers, a pas- 
senger can ride till he ought to be ashamed to look 
the conductor in the face. The power house of 
the Edison Electric Company on the bank of the 
Ohio River is surrounded by high hills, and the 
beautiful suburbs are located on the tops of these 
elevations. 

The change in summer from the heated atmo- 
sphere near the river to the cool and breezy hill 
tops, makes them a favourite residence, and the 
grounds are laid out in beautiful lawns and parks, 
reminding one of some fin» English rural scenes. 
These hills are in several instances reached by an 
elevating road. Another interesting feature is the 
Probasco fountain. This fountain, designed by 
Aug. Von Kreling, and cast in bronze by Professor 
Ferdinand Von Miiller, of Munich, was presented 
to Cincinnati by Henry Probasco in memory of his 
brother-in-law, Tyler Davidson. It was cast from 


bronze cannon procured of the Danish Government. 
As all electric cars pass this point or within one 
square of it, Fountain-square is practically a 
centre from which distances are measured to and 
from places in and about the city. 

The Art Museum is on the top of one of the hills, 
and is a favourite place for holding receptions, 
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the previous meeting of this Society, we were ten- 
dered a beautiful reception there. The walls are 
hung with a fine collection of paintings, and the 
interior is particularly attractive. There are 400 
students annually enrolled here, and there are five 
life classes, as well as students in wood carving, 
decorating, and china painting. 

The Music Hall was completed in 1878. The third 
festival was given then and biennially ever since. 
In 1896 the interior of the hall was remodelled 
at a cost of 125,000 dols., but did not interrupt 
the orderly sequence of the festivals. In the pre- 
sent year the fourteenth festival of the series has 
just been given. During all these years as the 

ublic has become educated, the programmes have 
increased in value and importance. The record 
of the work given proves this. 

From the beginning Mr. Theodore Thomas has 
been the musical director, and he has had the sup- 
port of a board of directors who have had the busi- 
ness management. Working in perfect accord with 
him, the high aim of the festivals has never been 
forgotten and no compromise made with anything 
mediocre or inartistic. The cost of the festivals, 
is between 40,000 dols. and 50,000 dols. each, 
which includes the cost of maintaining the chorus. 

Space can only be permitted for reference to one 
more of the many attractions of Cincinnati, and 
that is the celebrated Rookwood pottery. The 
company kindly invited our ladies to visit their 
works, which are celebrated for the beautiful 
ware manufactured. They all returned de- 
lighted with all they saw, but as the members were 
not invited, the writer cannot give any personal 
description. All who were asked about it said : 
“It was just too lovely for anything,” and the 
reader may form his own conclusion ; but, as a 
matter of fact, this ware is celebrated all over the 
United States, and is even getting into foreign 
lands. Now leaving the city we must turn to 








the matters 
gether. 


which brought the members to- 


Hor Water Heatine. 


The first paper was called: ‘‘ Hot Water Heat- 
ing from a Central Station,” by Mr. H. T. Yaryan. 
After describing some failures in this method, and 
especially the one at Boston, and showing the causes 
for the result, the writer proceeded at once to his 
particular system which is in use in ten cities in 
the United States. He described the Toledo 
method in detail : 


The stea.n boilers, engines, and dynamos are such as 
may be used in the ordinary electric light station. 
Heaters of the tubular type, through which the water 

ses from the pumps to the mains, receive the ex- 
aust steam from the engines, heating the water to 
any desired temperature. When more exhaust is being 
produced than is required to heat the water, the excess 
is delivered to a water storage tank to be used later when 
the output of electricity is small. The circulating system 
consists of two wrought-iron pi laid side by side in 
the i, carefully protected by insulation, one pipe 
for the outflow of hot water impelled by the pumps, the 
other for the return water from the coils in the various 
houses heated, going back to the suction end of the pumps, 
to be forced again through the heaters, where the loss in 
temperature is restored. 

The Toledo Heating and Lighting 
stations, known as the Floyd-street and ge Sg 
street stations, and —_ the heating mains of the two 
stations areseparate and distinct, the dynamos of the two 
stations feed into a common system of electric mains. 
The length of the double water mains—that is, ditch— 
connected to the Floyd-street station is 8550 ft., and the 
number of houses heated is 101. The length of mains 
from Twenty-second-street station is 8260 ft., and the 
number of houses heated is 98. The amount of radiating 
surface connected with the Floyd-street station is about 
90,000 square feet, and that with the Twenty-second-street 
station about 85,000 square feet. The amount of 
consumed at both stations during the heating season, 
from October 1 to May 1, averages 5000 short tons of 
coarse slack, or about 25 tons to the residence. These 
same buildings, if heated by their own furnaces, would 
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average not more than 18 tons of hard coaleach. The 
difference may be accounted for by the loss of heat in 
ground radiation, and largely by the fact that we heat 
the buildings more thoroughly and for a greater number 
of hours than they could or would do by private 
furnaces. The loss of heat through radiation in 
our mains is an important one, and I am sorry 
not to be able to give positive data, but it is im- 
possible to more t approximate the loss. From 
careful observation, I estimate the loss to be between 15 
and 20 per cent. Ths water reaches the extreme end of 
our lines, ? mile from the station, in the coldest weather, 
with a loss of 12 “4 Fahr., which would bea an average 
of 6 deg. to all the houses. As the water returns to the 
station with a drop of 35 deg., this would indicate about 
17 per cent. loss in the ground, which I believe to be 
nearly correct. A pressure of 60 lb. is maintained on the 
feed line during cold weather, and 40 lb. during moderate 
weather. The service pipes to the various houses are 1-in. 

ipe, and the return line throttled with a disc inside the 

uilding, the size of opening depending upon the quan- 
tity of radiation, but average 8 in. The houses are 
equipped with radiation sufficient to heat them to a 
temperature of 70 deg. Fahr., with water entering the 
house at 160 deg. Fahr., when the outside temperature is 
freezing. By raising or lowering the temperature of 
water 1 deg. for each degree of variation in the outside 
temperature, we are able to maintain a constant tempe- 
rature in the houses during all kinds of weather. There 
is no occasion for the consumer to regulate the flow of 
water during the entire winter, and, with few exceptions, 
our consumers open the supply valves in the fall and only 
clo3e them in the spring. The extreme limits of tempe- 
rature of the water is from 130 deg. in moderate weather 
to 212 deg. in the coldest. 

The author then described some of the details at 
length, such as insulation, heaters, grease traps, &c. 
The expansion is provided for by U’s placed 600 ft. 
apart, and it was stated that wrought-iron pipes, after 
being laid five years showed no signs of corrosion ; 
but the steel pipe was visibly affected, although in 
no instance had the pit perforated the pipe. He 
thought only wrought iron should be used; as to 
friction he said : 


A test with pressure gauge on the outflow pipe at the 
extreme end of our lines shows 39 lb. with 60 Ib. at the 
station, or a loss of 21 lb. due to friction. At the same 
time the pressure on the return line was 28 Ib., and as the 
friction should be the same on both lines, the difference 
may be accounted for by the fact that the return line dis- 
charges into a tank 15 ft. high at the station. 

In calculating the size of mains fora given number of 
houses, it became necessary to know the relative friction 
cf hot water as compared with cold. To my surprise, I 
was unable to find any data that were of value, and to 
settle the question I made some tests which may be useful 
in future work. A run of 450 ft. of 1-in. wrought-iron 
pipe with numerous bends was connected to a heater, 
and the water passed through a meter. With a constant 
pressure of 10 Yb. the following cubic feet of water were 
delivered at the open end of the line in five minutes: 


At 34 deg. Fahr. 62 
| oe 6.3 
” 90 ” 6.4 
»» 120 = 6.5 
—_— > 6.6 
og. Te 6.75 
»» 212 a ae ‘ae ae one 7.9 
As it requires an average of 15 gallons per minute to be 


delivered at each house, and knowing the friction of cold 
water, the data thus obtained enabled me to calculate 
the size of mains necessary to give good service to each 
house, and to always maintain a sufficient difference 
in pressure between feed and return mains to insure rapid 
circulation. 

The paper was well illustrated, and received some 
discussion, but the author seemed well able to de- 
fend his positions ; and as his data were based on 
experience, they were naturally difficult to upset. 


(To be continued.) 








GERMAN LOCOMOTIVES AT THE 
PARIS EXHIBITION. 
Tue Exuipit or THE BERLIN ENGINE Works. 


Tue Berlin Engine Works, now one of the leading Ger- 
man firms, were started in 1852 by Louis Schwartzkopff 
as aniron foundry and engine works, with branches for 
steam saws, woodworking mathinery, ventilators, and 
centrifugal pumps. Mining machinery was soon added, 
and rail appliances were then taken up, but loco- 
motives were not built before 1866, after the firm had 
for some years been supplying switches, turntables, 
station roofs, &c. In 1870 the firm was transformed 
into a company, and when, towards the end of the 
seventies, locomotive building became slack, attention 
was turned to torpedoes and their machinery and 
blasting. The branch establishments at Kiel and at 
Venice make specialities of these explosive appliances. 
The last twenty years have witnessed further con- 
siderable extension of the works, at which are now 
constructed water-tube boilers, steam engines, gas and 
petroleum motors, air compressors and hydraulic 
pumps, sulphurous acid refrigerators, dynamos, and 
electric motors. Vertical compound tandem engines 


(system Tosi), are built chiefly for dynamo driving ; 
the electric motors for variable speeds have been 
found very suitable for electric lifts and cranes, and 
other machinery. Hydraulic machinery was made a 
speciality by Mr. E. Kaselowsky, who had followed 
the late Mr. Schwartzkopff in the directorship, but 
who died at the beginning of the present year. The 
works employ at present altogether 1900 men, 1000 of 
whom are busy in the locomotive department, the 
yearly capacity of which is 150 locomotives ; but the 
new works at Wildau will increase this to 300 engines 
annually. 

The chief exhibit of the Berlin Engine Works is a 
passenger locomotive with a four-wheel truck and four 
coupled wheels, illustrated on pages 110 and 111, 
and on our two-page plate. Briefly to characterise 
the type of engine, we may mention the Dutz start- 
ing and reversing gear, balanced slide valve for 
the high-pressure cylinder, Heusinger slide valve 
gear, Wenligheuss brake, gas lighting, steam heat- 
ing, automatic water level, conical wire netting, spark 
arrester, stuffiing-boxes for the slide valve rods with 
tale cord packing, and metallic packing for the 

iston stuffing-boxes. In forward motion, the cut-off 
in the high-pressure cylinder is made 0.4 of the 
stroke, corresponding to a cut-off at 0.54 in the large 
cylinder. This means a late cut-off for running back- 
wards, which is not advantageous, but of little im- 
portance for engines of this class. The boiler and 
frame plates are of mild steel, the internal firebox, 
with its horizontal stay bolts is made in copper, the 
wheel tyres are crucible mild steel. The — works 
with a steam pressure of 12 atmospheres. e subjoin 
a Table of the chief dimensions : 


Boiler, length 3900 mm. (12.8 ft.) 
», diameter... sso - ee ae 4.6 ,, 
»  centre,above rails... 2145 ,, oes 

Firebox, external length ... 2450 ,, (8 ,.) 
a width, above and 1332 mm. to 1210 mm 
below = ots ... (4.4 ft. to 3.86 ft.) 

Firebox height, front and 2070 mm. to 1620 mm. 
rear... ° (6.8 ft. to 5.3 ft.) 


2200 mm. to 2250 mm. 


Firebox, internal length ... 
(7.2 ft. to 7.4 ft ) 


os width 1070 mm. to 1010 mm. 
(3.5 ft. to 3.3 ft.) 
ss height 1570 mm. to 1120 mm. 
; ? (5.14 ft. to 3 33 ft.) , 
yrate area... . 2.3.sq. m. (24.8 sq. ft. 
Tubes, number 217 


° eee ‘ 
” diameter outside ... 46 mm. (1.8 in.) 


Heating surface, firebox ... 9sq.m.( 97 8q. ft.) 
spo ubes ...109 ,, (1066 ,, 
a Se. ee ee 

Cylinder, large diameter ... 680 mm. (26.8 in.) 

* small _,, io 5s AO 
< stroke 600 ,, (23.6 ,, ) 

Wheelbase, total 7400 ,, (24.3 ,, ) 

Weight on truck .8 tons 
a driving axle nD > 
ie coupling ,, 15.5, 

Total adhesion weight Ss 30 ,, 

Weight of engine, empty ... 45.5 ,, 

« a full ss hes 

Tender, tank capacity .. 12 cub. m. (425 cub. ft.) 

Coal capacity... one nS 5 tons 
= » Weight empty ji 
” ” ” ull ... 3 ” 





MACHINERY FOR THE GARESFIELD AND 
DERWENTHAUGH INCLINE RAILWAY. 
(Concluded from page 46.) 

As elready stated, provision is made for takin 
loaded wagons up the incline, even when no down loac 
is available, an auxiliary engine being provided which 
can be coupled up with the winding drums at will. This 
engine (Figs. 36 to 41, page 115) was specially designed 
for the work, as it was not possible to find a standard 
attern which could conveniently be fitted to the space 

tween the gear rings on the drums. The cylinders 
are interchangeable, and measure 13 in. in diameter by 
16 in. stroke. They are attached by the forward 
flanges to faces on the bedplate casting, as shown in 
Fig. 36. The valve faces are inclined at an angle of 
46 deg. (see Fig. 40), the exhaust branches being united 
by a breeches pipe, which connects under the flooring to 
the smokebox of the boiler. The slide valves are of 
gun-metal, to avoid the rusting up which might occur 
with cast-iron valves during the self-acting work 
when the engine is not required. The slide bars, of 
the single-bar pattern, are placed below the crosshead, 
the latter being cast in one piece without a bolted 
cap or loose facings. The connecting-rod brasses are 
adjustable by means of wedges at both ends. The 
reversing motion (Fig. 38) is of the Walschaert single 
eccentric type, the expansion links being of flat bar 
pattern, bolted in pairs and oscillating on trunnions 
in bushed standards. The rod is continued between 
the links, and eyed for the lifting link; the head 
is recessed cylindrically on either side to receive 
turned steel blocks, which are grooved to fit the 
curved links. The valve spindles are connected by 
adjusting nuts to slide blocks carrying the valve 





levers, the lower ends of which are linked to the 





crossheads to give the lap and lead motion in 
either direction, The crankshafts consist of three 
straight lengths forced into the cast-steel crank 
cheeks, to which are also attached balance weights 
of cast iron. It is most clearly shown in Figs. 37 
and 40. The main bearings are inclined at 45 deg., 
and are fitted with self-lubricating rings; all important 
points are fitted with oil boxes, so that the engine 
may be started up with the least possible delay. The 
engine frame is secured to the central pair of bed- 
plate castings by studs 14 in. in diameter. At each 
end of the crankshaft a double-ended crank of cast 
steel is keyed on; it is bored and bushed to receive 
pins 24 in. in diameter, which are forced into bosses 
cast in the arms of steel pinions, which gear with the 
toothed rings on the drums when the pinions are 
drawn close up to the fixed cranks. The pins are 
riveted over into the pinion, but slide easily through 
the crank. To disengage the engine, the pinions are 

ushed back along the crankshaft towards the 
Siadnnts the linkage by means of which this is 
effected is shown in the drawing. 

The boiler (Figs. 21 to 35) having to be placed ona 
staging, was required to be self-contained, and it was 
also considered advisable to use the exhaust for pro- 
ducing a rapid production of steam whilst the engine 
was at work, so that the locomotive type of generator 
seemed best fitted to meet the case. The company 
required the firebox to be of — and the tubes of 
brass, and ample water spaces with facilities for clean- 
ing to be provided. A manhole is fitted in the back- 
end plate to give free access to the crown of the box. 
In shies of the customary roof bars, which obstruct 
the free circulation and favour the collection of solid 
deposit, the roof is supported by sling stays of a novel 
pattern. Each stay has four legs to which the plate is 
supported, and which can rise freely on the T-headed 
links as the box expands; as the pressure increases the 
roof sags down, bringing the stays to their bearing ; 
but since the ends of the plate do not come down, 
being supported by the rigid vertical plates, the 
outer stays take a slight tilt on their cylindrical bear- 
ings; and by allowing a little initial play on the inner 
slings a uniform working deflection is insured which, 
it is claimed, does not fatigue the plate. The arrange- 
ment is shown in Figs. 28 and 29, and in greater detail 
in Fig. 35. 

It will be noted that the butt joints of the boiler 
barrel have the external strips single-riveted only, 
whilst the inner strips are made wider to take an addi- 
tional line of riveting at double the pitch (see Fig. 32). 

A donkey boiler is provided, for working the steam 
pump when the main plant is out of use. It is placed 
near the main boiler, as shown in Fig. 34. 





nditure made on drainage and 
water supply works at Sao Paulo from 1892 to 1899 inclu- 
sive, was 5,499,569/. The revenue collected last year was 
312,9577. The number of houses connected with the 
drainage system is now 15,057. 


Sao Pauto.—The ex 





Sourm Arrican Raitways.—The only contracts at 
—— made for coal for South African railways are for 

,000 tons of Ocean Merthyr steam coal for the Western 
system to be delivered at the rate of 5200 tons per month 
from March 1, 1900, at 40s. 1d. per ton of 2240 lb. ; and 
7500 tons to 12,000 tons per month of Indwe steam coal 
for all systems for six months from the date when ordi- 
nary traffic on the Indwe Railway is resumed. The con- 
tract price in the latter case is 203. per ton of 2000 lb. 
plus cost of —— necessary. The Imperial 
military authorities ordered 50,000 tons from Eng- 
land, which it was to take over into stores for 
railway use upon the basis of the Western system 
contract rate, viz., 403. 54d. per ton delive into 
stores at Cape Town; 46s. 10d. per ton delivered into 
stores at Port Elizabeth ; and 56s. 103. per ton delivered 
into stores at East London. The Agent-General of the 
Cape Colony has also been requested to arrange contracts 
for the following additio: quantities: 26,000 tons 
to be delivered at Cape town at the rate of 5200 tons per 
month from May 1, 1900; 20,000 tons to be delivered at Port 
Elizabeth at the rate of 5000 tons per month from May 1, 
1900 ; and 8000 tons to be delivered at East London. It 
is hoped that South African coal mines will again be in 
full working order before these supplies are consumed. 
Meanwhile, the South African railway department is 
taking from all last year’s contractors for colonial coal such 
supplies as they may be able to make at 23. 6d. per ton 
in excess of the last contract rate. Mr. McEwen, chief 
resident engineer, reports that the earthwork of the 
Oudtshoorn and Klipplaat line has been completed for, 
say, 75 per cent. of the total length of the line, but that 
all, other work is far behind. Heavy work at Kranz 
Poort has delayed the agers tay since October, and on 
account of a disagreement as to the level of formation in 
Touerwater Pvort, there will be another delay when the 
rails reach the entrance to the Poort. The masonry work 
of the bridges and culverts upon the line may be said to 
have been barely put in hand. T'wo bridges, one of 50 ft. 
and the other of three 50-ft. spans, have, however, been 
comple Between Willowmore and Kranz Poort ten 
culverts have reached a more or less advanced 8 The 
rail end reached 75 miles 50 chains in October, 1899, and 
it has not been carried further, in a of the 
backward state of the work through Kranz Poort, both in 
excavations and masonry. 

















ENGINEERING. 





117 





JuLy 27, 1900.] 





SUBMARINE TELEGRAPH ENTERPRISE. 


Tue Eastern Telegraph Company, Limited, had a 
ood half-year’s business for the six months ending 
Starch 31, 1900. The revenue for the half-year was 
543,684/., and after allowing 128,072/. for ordinary 
expenses, 27,940/. for expenditure relating to the re- 
pair and renewal of cables, and 6075/. for depreciation 
of spare cable, there remained a balance of 372,802/., 
increased to 407,462/. by 33,6607. brought forward 
from the preceding half-year. The directors have 
placed 10,0007. to the reserve fund for the 
maintenance of ships, 5000/7. io the reserve fund 
formed in connection with the removal of the head 
office, 2000/. to the reserve fund for the insurance of 
oods in transit, and 150,000/. to the general reserve 
und. After making these liberal allocations, the 
directors arrange for a dividend upon the company’s 
ordinary stock for the year ending March 31, 
1900, of 7 per cent. per annum, a final reliquat of 
1925. being carried forward to the credit of the cur- 
rent six months. It is interesting to note that the 
revenue of the past half-year included 20,040. for 
dividends received from the company’s holdings in 
other telegraph companies. The section of cable 
between Ascension and St. Vincent has been com- 
pleted, thus providing, with previously existing lines 
of the company and the Western Telegraph Com- 
pany, three routes to the Cape. Landing rights having 
now been granted, arrangements have been made for 
the improvement of the new third route by laying a 
direct cable between St. Vincent and Porthcurnow 
(Cornwall) vid Madeira. 

An agreement has been concluded between the Eastern 
Extension Company and the Governments of South Aus- 
tralia, Western Australia, and Tasmania, :for estab- 
lishing, in conjunction with the Eastern Company, 
direct cables between South Africa and Australia, vid 
the Mauritius, Rodrigues, and Cocos to Perth, with an 
extension to Adelaide. The section between Durban 
and the Mauritius will be laid by the Eastern Com- 

ny. It has also been arranged to lay a cable 

tween Ascension and Sierra Leone under a subsidy 
from Her Majesty’s Government. Orders for the 
whole of these cables have been given, and they are 
now in the course of manufacture. In connection 
with these important extensions, the tariff between 
South and Western Australia and Tasmania and 
Europe has been reduced from 4s, 9d. to 4s. per word, 
with proportionate reductions for Government and 
press telegrams. Future reductions under certain 
conditions to a minimum of 2s. 6d. per word are also 
in contemplation. There will further be substantial 
reductions in the tariff between the contracting colonies 
and South Africa, when the new cables between Durban 
and Perth are completed. 

The cost of mans: and renewing the cables 
of the Eastern Telegraph Company for the half-year 
ending March 31, 1900, was 65,9237, reduced to 
27,940/. by amounts charged to governments for 
repairing, and other companies for call of ship for 
cable repairing —s and for the hire of ships 
for repairing cables. Five steamers were engaged 
in repairing and renewing the Eastern Company’s 
cables during the half-year. The first of these, 
the Chiltern, was engaged on repairs to the Aden 
and Bombay No. 2, and the Suez and Suakim No, 1 
cables. The Chiltern also repaired the Zanzibar and 
Mozambique No. 1 cable (twice), the Aden and 
Zanzibar, the Mozambique, and Lourenco Marques 
cables (three times), and the Zanzibar and Pree om 
cable for the Eastern and South African Tele- 
graph Company. The Electra was engaged on repairs 
to the Gibraltar and Tangier, the Perim and Obock, 
the Suez and Aden No. 3, and the Suakim and Perim 
No. 1 cables (three times), and the Aden and Bombay 
No. 2 cable. The Electra also repaired the Obock and 
Djibouti cable for the Turkish Government, and the 
Assab and Massowah cable for the Italian Govern- 
ment. The Mirror was engaged on repairs to the 
Porthcurnow and Vigo cals. It also repaired the 
Falmouth and Bilbao cable for the Direct Spanish 
Telegraph Company, the Havre and Waterville and 
the Weston an aterville cables for the Commercial 
Cable Company. The Mirror also repaired the 
Madeira and St. Vincent No. 2 cable for the Western 
Telegraph Company. The Amber was engaged on 
repairs to the Accra and Grand Bassam, the Bolama 
T-piece, the Bathurst and Conakry cable (twice), the 
St. Thomé and Loanda cable (three times), and the 
Kotonon and St. Thomé cables for the West African 
Telegraph Company, the Accra and Lagos cable for 
the African Direct Telegraph Company, and the St. 
Vincent and Madeira No. 2 cable for the Western 
Telegraph Company. The Duplex was engaged on re- 
pairs to the Gibraltar and Tangiers cable (three times), 
the Cadiz and Gibraltar, the Bona and Malta Nos. 1 
Yo —_ the ee —_ Malta No. i. * 

e Kastern Telegra, mpany expended during the 
half-year 738,795. jee new sable: feducta to 538, 7951. 


by a transfer of 200,000/. from the general reserve fund. | GG 


The reserves formed by the company stood, at the close 


general reserve figured for 891,736/.; the maintenance 
of ships’ reserve, for 149,844/.; the marine insur- 
ance fund, for 98,804/.; the fire insurance and guar- 
antee fund, for 84,803/.; the land and building de- 
preciation fund, for 43,165/.; the removal of head 
offices fund, for 20,398/.; and the insurance of goods 
in transit fund, for 6942/. Of the 1,295,292/., repre- 
senting the reserves, 1,233,406/. was actually invested 
in securities outside the company, the balance of 
61,8867, being represented by floating cash. 

The Direct United States Cable Company, Limited, 
appears to have now worked up to regular dividends 
at the rate of 34 per cent. per annum. For the year 
ending June 30, 1900, a transfer of 10,000/. was also 
made to the reserve fund, which was carried at the 
close of June, 1900, to 418,875/. The expenditure 
made by the company on the repair and renewal of 
cables from July 1, 1877, to June 30, 1900, was 
183,9367. Spare cable and a cable tank stood in the 
books at the close of June, 1900, for 99837. The 
capital expended for cables, stations, &c., at the same 
date was 1,214 200/. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 19. 

Tuer American steel interests are apparently emerg- 
ing from the depression and uncertainty, in which 
they have been loitering for a few months, into more 
settled conditions, due to the reactionary influences 
which have practically restored prices to their normal 
level. The downward tendency in prices, from the 
— of view of consumers, has not yet reached rock 

ottom ; and until that descent is accomplished, there 
is no use expecting much business. It is given out 
to-day, however, that the decline in prices has led to 
the placing of contracts for over 100,000 tons of steel, 
for delivery during the next six months. The truth is, 
but it is not popularly accepted, that the probable 
consumptive requirements for the next twelve 
months must absorb the maximum production. For 
three months purchases have been at a minimum. 
Consumers have been scared out of the market. 
Railroad builders have been forced to place heavy. 
orders at 35 dols., which in many cases run for months, 
but new buyers are refusing to pay such a figure, and 
are anticipating reductions to 30 dols. or less. For- 
tunes are being made in steel rails, and the wonder 
would be that more mills are not built to profit by the 
enormous demand, were it not that the ore supply is 
monopolised. The steel managers have been holding 
meetings in New York City this week, where closer 
understandings were entered into regarding mutual 
interests. Just as soon as bottom prices are reached, 
upwards of a million tons of material will be con- 
tracted for. The enormous ore production is continued 
and all: the modern blast-furnaces are blowing. The 
bridge steel trust has completed all the details of its 
organisation and the merchant steel interests have 
about completed their trust. The suspension con- 
tinues in nearly all the rolling mills ; the wages scales 
are not yet fixed. There are indications that Sep- 
tember will open up an enormous demand for mill 
and furnace products. It is in view of this proba- 
bility that the big consumers want to have prices 
fixed now to get their orders in. 

ssible activity in the coal trade. Negotiations will 
S closed next week for the delivery of } million tons 
at different European ports. 








Tur XyLosoTe Process or Woop PRESERVING.—The 
Xylosote — of wood preserving was invented by 
r. Fritz Hasselmann. It consists in boiling the wood 
under pressure varying from 15 lb. to 40 lb. per square 
inch in a solution of metallic and mineral salts. The 
impregnating liquid consists of a solution of the sulphates 
of copper and iron (crystallised together in the proportion 
of 80 per cent. of iron to 20 per cent. of copper) and 
alumina and ‘‘ Kanit,” a salt mined at Stassfurt, Ger- 
many, consisting chiefly of sulphate of potash and mag- 
nesia, and chloride of magnesia. The sap is dissolved and 
carried off in the liquid; the copper destroys an, rms 
of decay that may be present in the wood, while the 
iron forms a chemical combination, insoluble in water, 
with the callulose or woody fibre. When the timber has 
been dried, the salts are not left in the form of crystals 
in the pores, ready to be dissolyed out again by rain. 
Experiments made by Dr. L. Roesler, of Klosterneuburg, 
near Vienna, on props used in vineyards, show that the 
is very successful in protecting wood from decay. 

Mr. J. Bleibinhaus, superintendent of the impregnating 
works of the Royal Bavarian Government Railways, 
reports that sleepers of soft woods hardened by this pro- 
cess are in all res equal to oak. The process has 
e Imperial and Royal State Impreg- 


been ee by t 
nating Works, Kerchseeon, Bavaria ; the South Germany 
Impregnating Works, , Bavaria ; the North German 


Impregnating Works, Berlin; the Upper Bavarian 
Mining Company, Limited, Perzberg; the Wess Bohe- 
mian Mining Company, Limited, Sulkow ; Mr. Barshall, 
New York; Messrs. Hofig and Co., Libau, Russia; V. 
Shefftel Works, Wien-Flondsdorf, Austria; and Messrs. 

. Gregersen, Budapest. The English works are run by 
the Xylosote Company, of 6, Red Lion-court, E.C., and 





of March, 1900, at 1,295,292/. In this total the 


There is the greatest | ¢, 


WORKMEN’S COMPENSATION CASES. 
Timmins v. The Leeds Forge, Limited.—This case was 
heard in the Court of Appeal on Saturday, July 21. The 
—- was a labourer employed by the Leeds Foege 
mpany. His duty was to lift baulks of timber. While 
doing this, on January 26, 1900, he strained his back and 
ruptured himself. The question was, whether he was in- 
jured by an “accident within the meaning of the Act.” 
here was evidence to show that the baulks of timber 
were frozen together, a circumstance which made the 
work very much heavier than usual. Four years before 
this accident the workman had suffered from rupture, 
which had been completely healed, and there was a 
medical evidence to show that the previous injury had 
nothing whatever to do with the present accident. The 
County Court Judge found that he had sustained injury 
owing to anaccident, and made an award of 10s. 6d. a week. 
The employers appealed. 
Mr. Bairstow appeared for the appellants ; Mr. Tindal 
Atkinson, Q.C., and Mr, Compston for the respondent. 
Mr. Bairstow contended that there were no facts in 
this case upon which the Judge was justified in finding 
there was an “‘accident.” The workman had been in- 
jufed when attempting to do his ordinary work ; and even 
assuming that it was an accident, it was mainly brought 
about by his physical condition at the time. ; 
[Vaughan Williams, L.J.: Suppose a thunderstorm had 
made the logs stick firmly to the mud im the yard, would 
it not be an accident if he injured himself while attempt- 
ing to move them?] Isubmit that this case comes within 
the principle laid dawn by this Court in the case of 
Hensey v. ite ((1900) 1 Q. B., 481), where it was laid 
down that where a workman suffers injury while doing 
his ordinary work in his ordinary way, and the primary 
and efficient cause of the injury is his diseased or impaired 
physical condition at the time, the injury is not caused by 
accident within the meaning of the Act. Moreover, 


| there is no evidence here that the injury was caused by a 


fortuitous and external event within the meaning of the 
principle laid down in Hensey v. White. 
Counsel for the respondent were not called upon. 
In the course of his judgment, Lord Justice A. L. 
Smith said: This was an action brought by a work- 
man who was undoubtedly injured in the course of his em- 
rane question being, was he injured by accident. 
he County Court Judge has found that there was an 
accident within the meaning of the Act. The man was 
working at moving timber. He found at first that he 
could move it without difficulty, but as he moved the 
top logs he found that those beneath were more difficuls 
to move, and they were bound ther by frost. The 
County Court Judge has found that there was an accident, 
and the sole question for us to determine is, Was there 
evidence upon which he could so find? We think there 
was, and therefore this appeal must be dismissed. _ 
Pg ee. course of his judgment, Vaughan Williams, 
J., said: 
It.is somewhat difficult, when you have evidence ex- 
pressed in the ordinary language of witnesses, and a note 
appended to the effect that the County Court Judge 
‘* finds these to be facts,” to say what is the finding of 
fact upon which the Judge bases his decision. Now it is 
clear that the cause of the accident need not necessarily 
be external to the man who has suffered therefrom. 
Looking at the judgment in Hensey v. White, there is 
no doubt that there must be something fortuitous in the 
accident. The — is, was there anything fortuitous 
in this case? The lower the workman got down the 
harder the planks were found to stick together; and the 
County Court Judge has found that this particular plan 
was more fi fastened down than the rest. I think 
is is a fortuitous circumstance. The appeal must 
therefore be dismissed. 
Lord Justice Romer concurred. 





PERSONAL AND TRaDE.—Mr. W. G. Rhodes, M. S8c., 
M.1.E.E., has resigned his position as chief lecturer in 
electrical engineering at the Royal Technical Institute, 
Salford, to join in partnership with Mr. T, M. Hewitt, 
formerly manager of Messrs. Mather and Platt, Limited, 
and now conducting business as consulting, mechanical, 
and electrical ao at oe oe rown-street, 
Manchester.—Messrs. Babcock and Wilcox, Limited, 
have removed from 147, Queen Victoria-street, E.C., to 
Oriel House, Farringdon-street, London, E.C.—A Klein’s 
condensing plant, with patent fan draught cooling tower, 
is being sent to the Calcutta Electric Tramways, by 
Messrs. Dick, Kerr, and Co. The plant is designed to 
condense the exhaust steam from engines of about 2000 
horse-power, and consists of a surface condenser with 
Edward’s air pumps and motor-driven circulating pumps. 





Tue German Cement Exports.—The exports of 
German cement have of late years increased at a very 
rapid rate. During the year 1894 the exports of this 
article from ny amounted to 362,000 tons, and ia 
1899 to 528,700 tons; of this quantity, 88,700 tons hail 
from Stettin, and the exports from Hamburg amounted 
to an aggregate value of about 600,000. The demand 
appears to be steadily increasing, both for home con- 
sumy tion and export. The United States are the largest 
buyer of German cement, with imports of 150,000 tons; 
next comes Australasia, with about 33,000 tons; and 
China with 25,000 tons. The exports to China show 
considerable increase, whilst those to Japan have almost 
closed. Brazil, ili, and the Cape are also good 
customers. In Europe the largest receivers were Great 
Britain, Norway, and Portugal. The exports from 
Bremen are also growing, the figures for 1899 showing 
an increase of some 20,000 tons, as compared with the 





are situated at Pitlake. Crovdon, 





p:evious year. 
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WOOD-WORKING MACHINERY AT THE 
PARIS EXHIBITION. 


In our issue of July 13 we gave accounts of some 
wood-working machines shown by Messrs. Thomas 
Robinson and Son, Limited, of Railway Works, Roch- 
dale, at the Paris Exhibition. Now, on this and the 
opposite pages, and on page 122 of this issue, we deal 
with further machines constructed and exhibited by 
the same firm. 

Plain Band Saw,—Fig. 5, annexed, illustrates a 
plain band saw, with 30-in. saw pulleys. The weight 
of this machine is 22 ewt., and the speed 500 revolu- 
tions per minute. The saw pulleys are covered with 
india-rubber to afford a soft cushion to the saw, the 
upper being carried on a counterweighted vertical slide 
which keeps the saw stretched, in spite of its expansion. 
The back edge of the saw is supported by a friction- 
less guide, consisting of a steel disc mounted on a ball 
bearing. There are also wood packings to support 
the sides of the saw, and keep it from twisting when 
at work. The table will cant to any angle for cutting 
sweeps on the bevel. 

Chain Qutter Mortising Machine.—For quick mor- 
tising there is nothing like the chain cutter 
shown in Fig. 6. A series of cutters are formed 
on the links of a chain which is driven at a 
high speed by a sprocket wheel. This wheel, as 
shown in the engraving, supports the upper bight 
of the endless chain, while the lower part of the 
chain is kept taut by an anti-friction roller running 
ina ball bearing at the end of a guide-bar. The table 
is stationary while the work is in progress, the chain 
cutter descending into the timber, and cutting the 
mortise at one operation. For different mortises 
chains and guide-bars of different widths are required. 
Sharpening of the cutters is done by a special design 
of emery wheel. This machine will take in timber of 
any size up to 12 in. deep by 6in. wide. It requires 
about 6 brake horse- power. 

Universal Wood- Worker,—The universal woodworker 
is designed for use in small shops where a large 
number of specialised machines would be out of place. 
It is constructed for use in planing, taking timber out 
of twist or wind, rebating, chamfering and stop- 
chamfering, beading, tonguing and grooving, sawing 
and mitre-cutting. There is a horizontal spindle, 
carrying a cutter-block of screw form, whose cutters 
operate on the timber with a shear cut. Above the 
cutter-block is a table made in two parts and adjust- 
able separately. For planing and surfacing the timber 
is supported on this table and fed by hand over the 
cutter-block. There is an adjustable fence for guiding 
the timber for chamfering, rebating, &c. This is 
shown in Fig. 7, while Fig. 8 (page 119), shows a 
circular saw on the end of the spindle. In place of 
the saw an overhanging cutter-block for moulding 
and grooving can be employed. The side of the frame 
is fitted with a rising and falling table for supporting 
the timber. When required for grooving, tonguing, 
beading, or sawing, this table is raised into position 
above the spindle, and the timber is fed over it by 
hand. When required for moulding or thick- 
nessing the table is lowered below the spindle, and a 
light roller feed apparatus is attached to it. The 
circular saw may be as large as 15 in. in diameter ; the 
horizontal cutter-block is 12 in. wide, and the over- 
hanging cutter-block 5 in. wide. The power required 
is 3 brake horse-power, and the weight 22 cwt. 

Three-Cylinder Sand-Papering Machine.—One of 
the most important labour-saving machines in a joinery 
works is the sand-papering machine (Fig. 9). There 
are three cylinders covered with sand-paper, the 
first with coarse grain, the next being finer, and the 
third finer still. The sand-paper is attached by a pair 
of eccentric clips which dispense with the use of bolts 
and nuts, and which take up any slackness there may 
be in stretching the paper. All the cylinders can be 
papered in about ten minutes, The sand rollers run at 
a high speed, and have an endwise motion to prevent 
marks being left on the surface. The timber is fed 
with eight geared rollers, four above and four below. 
The top rollers can be all raised and lowered together. 
The power required is about 18 brake horse-power. 

Grinding Machine for Plane Cutters.—A great deal 
of the advantage to be derived from the use of 
machinery in woodworking depends on the tools 
being kept sharp and free from broken edges. Unless 
this ‘be Hs bad work is sure to result. Messrs. 
Robinson, therefore, provide an automatic machine 
(Fig. 10) for sharpening plane cutters; this machine 
can be left to do its work, with the certainty that it 
will do it well, and stop as soon as the grinding is 
accomplished. The cutter is bolted to a bee which 
can be set to any required angle, and which travels to 
and fro past the face of a large emery wheel. There 
is an automatic reversing motion, and stops to set the 
length of traverse to suit the length of the particular 
iron under treatment. 

Planing and Moulding Machine. — This machine 
(Fig. 11, page 122) will work timber of any size up to 
6 in. wide by 24 in. thick, at a maximum rate of feed 
up to 50 ft. per second, the rate of feed depending, of 
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course, upon the hardoess of the wood. The machine 
will make straight mouldings of any chape ; it is also 
designed for planing, tonguing, and grooving and for 
parquetry, operating on all four sides of the timber 
at once. There are four feed rollers, driven by Yond 
gearing, arranged to give different sets of feeds. The 
cutter-blocks are four in number, one for each side 
of the timber. Their spindles run in self-lubricating 
bearings, so arranged that the oil circulates contin- 
uously through the bearings whilst the cutter-block 
revolves. The machine requiies about 12 brake horse- 
power to drive it, and weighs 2? tons. 

Joiner’s Tenoning Machine.—Fig. 12, page 122, 
shows a machine to cut both single and double 
tenons, and also for trenching boards and working 
raised panels. The tenoning cutter spindles are 
carried on long arms, £0 that they will trench boards 
up to 14 in. wide. The cutter-blocks can be raised 
and lowered independently, and are adjustable in a 
lateral direction for cutting tenons with shoulders of 
unequal length. Behind the tenoning cutters is a ver- 
tical spindle to take a thick saw or a drunken saw for 
cutting double tenons, or a diec fitted with cutters for 
scribing, or a special cutter for cutting raised panels. 
The timber is supported on a carriage traversed to 
and fro past the cutters on YW ways. This can be done 
either by hand or power. Six brake horse-power are 
required to work the machine, which weighs 30 cwt. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. — Only 3500 tons of iron 
changed hands in the warrant market last Thursday 
forenoon, but with payee | any sellers about the bidding, 
for a few lots had a marked effect on prices, and values 
were very strong. Scotch rose another ls. per ton, and 
hematite iron 2d. per ton. Cleveland was not quoted. 
In the afternoon about other 4000 tons were dealt 
in, and Scotch and hematite iron both gave way 
lid. per ton. Cables received from America re- 
ported the position there as being very weak, with prices 
still declining. The settlement prices at the close 
were : Scotch 72s. 3d. per ton, Cleveland 68s. 9d., Cum- 
berland hematite iron 833. 9d. per ton. Business came 
almost toa complete stand on Friday. During the fore- 
noon market only 1500 tons were dealt in, and Scotch iron 
rose 24d. per ton. The price of other sorts remained 
unchanged. A few lots of Scotch iron changed hands 
in the afternoon, and the price gave way 14d. per ton from 
the forenoon lead. At the close of the market the 
settlement prices were: 723. 63., 683., 9d., and 833. 74d. 
per ton. The warrant market was very dull the whole 
day on Monday. Prices were flat all day, and Scotch 
left off 1s. 04d., and hematite iron 7d., per ton back. The 
forenoon dealings amounted to about 2000 tons, but in the 
afternoon some 7000 or 8000 tons changed hands, and the 
settlement prices were : 71s. 44d., 69s., and 833. per ton. 
At the forenoon session on Tuesday some 6000 tons were 
sold. The tone was flat, Scotch falling 74d. and hematite 
iron 1s, 3d. per ton. In the afternoon about 5000 tons 
were dealt in. Scotch recovered 4d. per ton, and hema- 
tite iron made good last forenoon’s loss of 1s. 3d. per ton. 
The settlement prices were: 703. 104d, 693. 3d., and 
83s. per ton. At the forenoon meeting today some 
7000 tons were sold, and prices were all easier, 
ranging from 14d. to 3d. per ton. In the afternoon 
only 1000 tons changed hands. Scotch gained 14d. 
per ton, and Cleveland 3d., but hematite iron lost 
6d. per ton. The settlement prices were: 703. 9d., 
693. 3d., and 82s. 74d. per ton. The following are 
the quotations for makers’ No. 1 iron: Clyde, 84s. 6d. ; 
Gartsherrie, 85s. ; Calder, 86s. 6d. ; Summerlee, 833. 6d. ; 
Coltness, 903.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 833. ; Shotts (shipped 
at Leith), 88+. ; Carron (shipped at Grangemouth), 86s. 6d. 
per ton. The stronger tone reported a week ago in the 
pig-iron market has continued, Scotch warrants having 
made another advance. It would seem as if the condi- 
tions of the trade generally pointed to a continued 
shrinkage of fresh business, and, although the price of 
warrants has advanced, ironmasters, both in Scotland and 
the north of Kogland, have shown more desire to meet 
buyers’ views. The number of furnaces in blast is 73 
against 79 (six having been damped down), and 83 at 
this time last year. The market for Cumberland hema- 
tite iron continues firm, with business at from 83s. 3d. 
to 833. 9d., makers asking 3d. per ton more. The stock of 
pig iron in Messrs. Connal and Co.’s warrant stores 
stood at 100,240 tons yesterday afternoon, as against 
101,218 tons yesterday week, thus showing a reduction 
for the week amounting to 22 tons. The following are 
the shipments made from all Scotch ports last week : For 
the United States, 150 tons ; for Canada, 165 tons; for 
India, 100 tons ; for Australia, 305 tons ; for France, 420 
tons; for Italy, 560 tons; for Germany, 895 tons; for 
Holland, 600 tons ; smaller quantities for other countries ; 
and 3283 tons coastwise, the whole amount being 7289 
tons, against 5207 tons in the corresponding week of last 
year. 

Finished Iron and Steel.—An adjourned meeting of 
makers of malleable iron and steel was held in Glasgow 
on Monday afternoon, to consider the situation as it at 

resent exists. The combination formed a month ago to 
lovee the hands of the coalmasters has been so far suc- 
cessful in that it has prevented a further rise in prices, 
but it at the same time failed to effect a fall in quota- 
tions, either of pig iron or of coal. It is now nised 
that thestoppege ofa number of malleable iron and steel 
works will not materially influence coal or pig-iron prices 


in a downward direction, and as the following resolution 
shows, the masters wisely decided to reopen their works 
in a week. This will be welcome news to the workmen. 
The resolution was = follows be was hey geen & 
meseee to tpone the meral resumption of wor 
till next oak, sees in the case of one or two works 
which have some preesing orders toexecute.” Followin 
close upon that resolution was another, which was 
on Tuesday by the malleable ironmakers of the 
Scotland. They resolved to reduce the prices of all 
by 103. per ton. This is a sure indication of the trend of 
trade, and is a warning to all concerned in raising and in 
selling coal. Foreign competition in bars is so severe 
that local makers in face of increased costs—in fuel and 
wages—bave been compelled to take this step in order to 
endeavour to hold their own. Should costs be further 
added to, a general stoppage will inevitably follow. 


American Iron—From the States steel plates are 
offered at 7/. 53. per ton, against 8/. 5s. at home works, 
but let it be said that the American quotation does not 
carry with it any guarantee as to date of delivery. At 
the same time it is noteworthy that a consignment of 
3000 tons of American bars has arrived at a Lanarkshire 
works. With outside competition, consumers will not 
enter into forward business. A Jocal malleable iron 
house is offering to sell six months ahead at 20s. per ton 
under ruling prices, 


est of 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Decay of the Inland Milling Industry.—That the 
inland milling trade is decaying, in consequence of the 
greater facilities of the miller situated at a seaport, has 
been proved to the satisfaction of his Honour Jud 
Waddy, Q.C. Sitting as the Recorder at the Sheffield 
Quarter Sessions, he heard an appeal of Mr. John Azle- 
wood, owner of the Crown Corn Mills, Nursery-street, 
Sheffield, against an assessment made by the Brightside 
Bierlow Assessment Committeeof theShetfield Union. The 
chief disad vantage under which the inland miller was stated 
to labour was the railway freights. A seaboard miller, it 
was stated, could deliver flourat Chesterfield, toreach which 
town it would have to pass through Sheffield, with freight 
charges amounting to 83s. 4d. per ton ; but the freights the 
Sheffield miller had to pay for supplying the same town 
would ke 1ls. 3d. — 7s. 6d. freightage on the raw mate- 
rial from Hull to Sheffield, and 3s. 9d. freightage on the 
flour from Sheffield to Chesterfield. It was stated that 
there was not a single tenant carrying on business as a 
miller in the district, and that many mills have been 
closed, and the machinery broken up as scrap. The 
appellant said since 1894 his output had considerably 
decreased. He had a roller plant. One of the expert 
witnesses (Mr. G. Humphrey Davies, of London) said 
appellant’s mill, working at its full capacity, would make 
25007. a year less than the same mill on the eeaboard, 
owing to the freights. For the assessment committee, 
the contention was that the advantage the seaboard 
miller had over the inland miller had ~— over- 
stated, and that the inland miller had a g local trade 
in a populous district like Sheffield. The Recorder, 
however, evidently agreed with the statement that this 
was a declining industry, for he reduced the assessment 
from 900/. gross and 600/. net to 566/. net. 


The Patternmakers’ Strike.—After having been out on 
strike for nearly four months, the Leeds members of the 
United Patternmakers’ Association have resumed work 
at the old rate of wages. The men came out because 
their employers ref them a 2s. advance from 37s. to 
393., the latter sum being, they stated, paid by firms in 
other towns. 

South Yorkshire Coal T'rade.—The tension in the coal 
trade- has somewhat relaxed during the week, and 
supplies are now more easily obtainable. This is especi- 
ally the case with respect to small coal and smudge, 
larger quantities having been placed on the market from 
Derbyshire. Lancashire has taken a less quantity. 
The demand for exportation still continues t, an 

ices all round remain firm. Best Silkstone house coal 
1s quoted at 14s. to 153., and secondary sorts at 13s. to 
133. 6d. per ton. Barnsley softs sell at 14s., and superior 
qualities 13s. per ton. Steam coal remains at 15s. to 16s. 
per ton, Best samples of screened slack made 11s. to 
lls. 6d., and ordinary pit slack 9. to 10s. at the pits, 
Supplies of coke are not so restricted as they have been. 
Best washed samples are still up to 21s. 6d. to 22s., and 
secondary sorts 18s. to 18s. 6d. per ton at the ovens, 


Tron avid Steel.—These branches of trade are becomin 
more unsettled, chiefly on account of the threatened 
large importation of iron and steel from America. It is 
stated that already American manufacturers are offering 
Bessemer billets delivered in Sheffield at 77. 10s. per ton, 
as against 10/. per ton asked by local makers. At present 
firms ev in the heavy iron and steel industries are 
well boo and as far as the heat will allow are running 
every department full time. The demand for files keeps 
up better than was expected, and both handworkers and 
machine workers are finding full employment. So far 
the quarter has opened very quietly in the silverplating 
and cutlery industries. Travellers in the cashire 
districts report that they are doing practically nothing, 
and in London, and some other large centres, distributors 
have still plenty of stock on hard. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 








fairly numerous atendance on ’Change, but the market 
was quiet in tone, and only a small amount of business 


bars| but it was difficult to find sellers at 


was done. The parcels that were disposed of were, as 
has been the case for some time _ only small lots for 
early delivery, there being no disposition to enter into 
contracts on forward account. At the same time a 
fairly cheerful view of the future was taken, and a 
eneral belief prevailed that the autumn will bring pretty 
Brisk trade. At the opening of the market buyers re- 
pane that they had 


rage ing No. 3 g.m.b. Cleve- 
nd pig iron at 68s. 9d. 


for prompt f.o.b. delivery, 
that figure, 
and by the close ig | under 693. was named 
for the ruling quality. ‘oundry 4 and grey forge 
iron were tively cheaper than No. 3, but they 
were not so scarce as they have been. The former 
was put at 67s., and the latter at 66s. Middlesbrough 
warrants opened at 68s. 104d., and closed 693. cash 
buyers. There was a good demand for east coast hema- 
tite pig and an altogether inadequate supply, so that it 
was not surprising that all efforts of consumers and 
other buyers to bring down prices did not succeed. 
On the contrary, quotations had a decided upward 
tendency. Nos. 1, 2, and 3 sold at 86s. - for 
early delivery, and several firms asked 87s. There 
was ngs J at all doing in Middlesbrough hematite war- 
rants which are now practically exhausted. Rubio ore 
was advanced to 21s. 9d. ex-ship Tees, the chief reason 
for the rise being the continued high freights from Bilbao, 
To-day there was no alteration in quotations for makers’ 
iron. Middlesbrough warrants eased to 683. 9d., but 
they rallied, and at the close were again at 69s. cash~ 
buyers with, however, very little doing in them. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades a large quantity of work continues 
to be turned out, but new orders are by no means plenti- 
ful. As was expected, -seaged have been reduced. The 
following are the market rates: Common iron bars, 
91. 10s.; best bars, 10/.; best best bars, 11/.; and iron 
and steel ship-plates, each 8/.—all less the usual discount, 
ey sections of steel rails remain at 7/. 10s. net at 
works. 


Pease and Partners Dividend.—The directors of Pease 
and Partners, Limited, have resolved to recommend to 
the general meeting of shareholders of the company, to 
be held on the 10th prox., the payment of a dividend of 
30s. per share on the ordinary shares, and of 40s. per 
share on the deferred shares, making with the interim 
dividend d in February of 10s. per share on the 
ordinary shares, 20 per cent. on both classes for the year. 


Consett Iron Company, Limited.—The directors of the 
Consett Iron Company, Limited, have resolved to re- 
commend to the ordinary general meeting, to be held on 
August 11 next, the payment of a dividend of 3/. per share 
on the ordinary shares, and 4s. per share on the 8 per 
cent. ay peo shares. <A dividend of 6s. 6d. per share 
will also _be recommended to the meeting of the Consett 
Spanish Ore Company, Limited, to be held the same day. 


Coal and Coke.—Coal on the whole is rather easier. 
Coke consumers are endeavouring to pon at cheaper rates 
than have recently ruled, but it is still difficult to pur- 
chase medium blast-furnace qualities at less than 28s. 6d. 
delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal at Cardiff, ship- 
ments to be made in August, has continued active. The 
inquiry for small steam coal has been a trifle brisker. 
The best steam coal has been quoted at 24s. to 253. per 
tor, while secondary descriptions have made 21s. 6d. to 
223. 6d. per ton. Quotations for house coal have been 
well maintained ; No. 3 Rhondda = has been makin 
22s. to 22s. 6d. per ton. Foundry coke has been quot 
at 34s. 6d.; and furnace ditto, at 31s. to 323. 6d. per ton. 
As regards iron ore, the current quotations for rubio have 
been 20s. 6d. to 21s. per ton, and for Tafna 193, 6d. to 
20s. per ton. 


The ‘ Drake.”—It is expected that the launch of the 


d| Drake will now take place earlier than March, the date 


originally fixed. Messrs. Humphrys and Tennant, who 
have taken a contract for the engines, propose tu put Belle- 
ville water-tube boilers into the Drake before she is 


launched. 


New Dock for Swansea.—At a meeting of the executive 
committee of the Swansea Harbour Trust on Tuesday, 
the preliminaries of a scheme for a new deep dock for 
Swansea were discussed. The trustees were unanimously 
in favour of building a dock of sufficient extent to accom- 
modate the largest vessels constructed or about to be con- 
structed. As regards site, the a derance of opinion 
was in favour of a position south of the present Prince of 
Wales Dock ; and this was practically adopted, subject 
to engineering advice. It was believed that the proposed 
dock would cost 1,500,0002. to 2,000,000/.; and before com- 
mitting themselves to the scheme the trustees decided to 
consult the town council with the view of ascertaining 
en a municipal guarantee of interest could be 
obtaine 


Great Western Railway.—A new section from Westbury 
(Wilts) to Stert will be opened on the 29th inst. for is 
traffic. On Thursday a number of Great Western officials 
made a trial trip over the section. 


Bristol and the West: Indies.—At a meeting at Bristol 
on Saturday it was decided to make that port the English 
terminus of the new Imperial direct West Indian mail 
service. : 

The Electric Light at Gloucester.—The Gloucester 
electric light installation was formally started on 
Thursday by the Mayor (Mr. F, Treasure). The works 
occupy a@ large site on the western side of the city, and 








ample provision has been made for extension. All the 
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main streets and chief business establishments are now 
lighted by electricity. 

Tredegar Dry Dock.—Difficulties which have retarded 
the construction of the new Tredegar Dry Dock at New- 
port have been overcome by arbitration. The dock will 
now be completed by the contractors. 


Cardiff Electric Lighting.—At a meeting of the Electric 
Lighting Committee of the Cardiff Town Council on Tues- 
day, Mr. John H. Hallett presiding, the electrical engi- 
neer again brought forward recommendations for extend- 
ing the plant at the electric lighting station. The re- 
commendations were of a scheme agreed upon 
18 months since ; and the Committee decided that steps 
should be taken to obtain new machinery, and also to put 
in a coal conveyor. 


Newport Tramways.—At a special meeting of the Light- 
ing and Traffic Committee of the Newport Town Council 
on Thursday, tenders were received for the supply of 
rails, fishplates, bolts, &c., for a new tramway along 
Corporation-road. The tender of the Barrow Hematite 
Company for the rails and fishplates at 4207/7. 19s. was 
accepted, and the contract for the fastenings was given 
to the Patent Nut and Bolt Company, whose tender was 
2741. 15s. The borough engineer’s estimates were 
41977. 15s. and 2857. 15s. respectively. 





Lonpon, BrigHton, AND SoutH Coast Raitway.— 
The gross revenue of the London, Brighton, and South 
Coast Railway in the first half of this year was 1,417, 145v., 
as compared with 1,419,345/. in the corresponding period 
of 1899. The working expenses in the first half of this 
year were 883,446/., as compared with 828,881/. in the 
corresponding period of 1899. It will be seen that the 
company’s revenue declined to the extent of 2200/. in the 
first half of this year, while the working expenses in- 
creased to the extent of 54,565/., making a reduction in 
the net profit r of 56,7651. The fixed charges of 
the company increased in the first half of this year to the 
extent of 8557/., so that ——— the ordinary stock- 
holders were 65,3227. to the . Maintenance-of-way 
charges increased during the past half-year to 149,804/., as 
compared with 144,374/. in the corresponding period of 
1899. The cost of locomotive power was ,1871., as 
compared with 228,877/. ; traffic charges were 243,265/., as 
compared with 228,112/. ; and general charges 30,353/., as 
compared with 24,7307. On the other band, maintenance 
of carriages and trucks was reduced in the first half of 
this year to 73,661/., as compared with 85,0767. The roll- 
ing stock of the company will be improved during the 
current half-year by the addition of nearly 20 new trains 
of bogie carriages lighted throughout by electricity. The 
expenditure on capital account during the past half-year 
was 412,910/., of which 253,2037. was represented by the 
purchase and improvement of the Grosvenor Hotel. The 
other principal items of expenditure upon capital 
account during the past half-year were: Enlargement of 
Willow Walk station, 14,1317. ; widening between South 
Croydon and Balham, 11,330/. ; and_enlargement of Vic- 
toria station and widening between Victoria and Batter- 
sea, 16,032. The aggregate expenditure on capital 
account tothe close of June, 1900, was 27,222,454. A 
various powers Bill of the company, which has just re- 
ceived the royal assent, authorises further widening of 
the main line at Earlswood and Three Bridges, and certain 
improvements at Newhaven. 





Fire Prevention Tests.—The concluding series of 
fire tests of the present session, conducted under the 
auspices of the British Fire Prevention Committee, were 
undertaken on the 25th inst. at their testing station near 
Regent’s Park, this being the last occasion on which this 
testing station can used, as the committee have to 
move their ey by the autumn to make room for an ex- 
tension of the Great Central Railway which has obtained 
Parliamentary powers over the property in question. 
The occasion was marked by the chairman of the com- 
mInittee entertaining a party at luncheon, among whom 
were: Mr. Arthur Cates, the Crown Surveyor ; 
Major-General Festing, of the South Kensington 
Museum; and several other officers of the committee. 
There was a — large attendance of district surveyors, 
Government and municipal officials for the actual tests, 
which comprised a continuation test with a patent floor, 
which had already been subjected to a preliminary inves- 
tigation a fortnight ago, and with a partition as well as 
two tests with iron doors. The door tests were of con- 
siderable impertance as comparative tests, as one of the 
doors was built in accordance with the requirements of the 
London Building Act, and the other in accordance with 
the requirements of the insurance companies. It was 
found that, although the Building Act door tried was 
of better construction than seally required by the 


Act, the insurance door in which only the minimum | bo 


requirements were observed, was the more efficient. The 
oor in question was constructed by the Mural and 
Decorations Syndicate, Limited, the preliminary test 
lasting 1} hours at temperature up to 2000 deg. Fabr., 
followed by an application of water. The continuation 
test was for another hour at similar temperatures, 
with a further application of water. The problem was 
to see what the resistance of this floor would be after 
having posed through one ordeal of fire, the matter being 
of the ighest importance to insurance companies as a 
question of reinstatement. The partition under investi- 
aw was the ‘‘Cunnah-Wright” partition, constructed 
y the Fireproof Syndicate, Limited. The test was of 
one hour’s duration at temperatures up to 2000 deg. Fahr., 
with a final application of water. As re, js the iron 
doors, these doors were simultaneously subjected to fire 


up to 2000 deg. Fahr., followed by the application of 


MISCELLANEA. 


. Tur American blast-furnaces in operation are- produc- 
ing 12,963 tons less per week than a month ago. 


The Central London Railway is to be opened for traffic 
on Monday. 


_ Anaval review is to be held at Spithead about August 13 
in honour of the Shah of Persia. 


Sir John Wolfe Barry has accepted the 


¢ of chairman 
of the Eastern Telegraph Company in the place of Lord 
Tweeddale, 


Two of the lower tubes of two Niclausse boilers in the 
Italian cruiser Guiseppe Garibaldi burst when the boilers 
were being worked up for a full-power trial, killing one 
stoker and injuring others. 


_The Royal Commission, with Lord Iddesleigh as pre- 
sident, have now selected four civil engineers to give 
evidence before them on sewage disposal, amongst them 
soe Balfour, M. Inst. C.E., of Newcastle and 

ndon. 


A derailment, with fatal results, of the Blackpool 
express to Manchester, is said to be due to rail distortion, 
owing to excessive expansion, as a result of the abnormal 
heat ; but there is room for inquiry as to this reputed 
cause. 


The Cressy, the first of the new series of armoured 
cruisers, is ordered to leave the works of the Fairfield 
Shipbuilding Company, Glasgow, on September 11 for 
Portsmouth, where she will be completed for sea. Her 
keel was laid on October 12, 1898. 


A fifth submarine cable between England and Ger- 
many is projected, and 100,000/. is included in the German 
Budget for the purpose. Since the last cable was laid in 
1896, the annual number of telegrams have increased 
from 1,867,868 to 2,465,613. 


The plans of a second-class cruiser to be built at 
Chatham have been received by the dockyard authorities. 
Her length will be 355 ft. and her breadth 56 ft., and 
she will have a displacement of 5800 tons. A sum of 
50,0002. is to be spent on her during the present financial 
year. 


_The bridgebuilders in the States have formed a com- 
bine, the companies involved being all the important 
works, with a capacity of 600,000 tons per annum. They 
will, of course, design as well as construct and erect 
bridges, and the new arrangement is not at all likely to 
improve our chances against United States competitors. 


The House of Lords Committee have passed the London 
County Council Bill for working electrically the tramways 
they now work, and the others they will shortly acquire, 
in all 115 miles. The principal opposition was on the 
see ms the electrolytic action on pipes which was to be 

eared. 


A remarkable fact is noted in connection with the 
salvage of the Ibex, which was raised on Saturday, after 
being sunk for six and a half months. On scraping the 
seaweed off the hull and saloon panels, it was found 
that the paint was not even soiled, the seaweed having 
preserved it. 


The traffic receipts for the week ending July 15, on 33 
of the principal lines of the United Kingdom, amounted 
to 1,994,5547., which was earned on 19,8854 miles. For 
the corresponding week in 1899 the receipts of the same 
lines amounted to 1,929,626/., with 19,548 miles open. 
There was thus an increase of 64,928/. in the receipts, and 
an increase of 3374 in the mileage, 


Messrs. Redpath, Brown, and Co., Limited, St. 
Andrew’s Steel Works, Easter-road, Edinburgh, have 
adopted the most commendable practice of issuing 

riodically lists of material actually in stock and ready 
or immediate delivery ; and as they hold an enormous 
supply (about 6000 tons) of all sizes of rolled steel joists, 
rolled — mild steel plates, Pang ogasie og ges mild 
steel angles, tees, and channels, &c., the list must be 
valuable to all firms of contractors anxious for early de- 
livery. 

The National Boiler and General Insurance Company, 
Limited, 22, St. Ann’s-square, Manchester, issue a timely 
warning to boiler attendants, in view of the prevailing 
drought. They state that where inferior water has to 
used, the blow-off tap should be used freely twice daily, 
the glass water- uge fittings should be tested frequently, 
and the boiler should be cleaned out earlier than in the 
ordinary course. The salinometer should daily, 
and the density of the water in the boiler should not 
allowed to exceed ;% on the salinometer. With water- 
tube boilers the above precautions are of extra import- 
— Salt water should not be used in water-tube 

ers, 

The Hamburg-American liner Deutschland, which 
arrived at Plymouth on the 24th iust. from New York, 
has achieved the distinction of breaking the record, both 
outwards and homewards, on her maiden voyage. The 
Deutschland sailed from Plymouth for New York on 
July 6, and accomplished the trip across the Atlantic in 
5 days 15 hours 46 minutes, an average speed of 22.42 
knots being maintained throughout the distance of 3044 
nautical miles. This eclipsed all previous records. On 
the return journey the vessel steamed at an average 
speed of 23 knots. Although she travelled 41 miles 


mouth within 5 days 14 hours 6 minutes of leaving 
New York. 





water, the test 


ng of one hour’s duration. 





On Wednesday last representatives of eight Metro- 
litan electric lig hting companies waited on the Presi- 
lent of the of Trade to ask to have the regula- 


be | men Pensioner Reserve. 


further than on the outward journey, she reached Ply- and Webberley, re ting the Central. Argentine and 


the Buenos Ayres and Rosario Railway Compavies. 
Messrs. Loveday and Webberley presented plans for a 
new Retiro station. It is —— that the station shall 
have four single,and two 


tions altered as to tho change of pressure from 100 to 
200 volts. As matters now stand, a consumer’s pressure 
cannot be raised without his consent, and the companies 
desire that in cases in which they cannot obtain the 
consumer’s consent, the matter shall be settled by an 
arbitrator appointed by the Board of Trade. Mr. 
Ritchie, in reply, said he wuuld take the matter into 
consideration; but he ho the companies would 
use more conciliatory methods with their customers. 
Eventually, of course, the unaccommodating consumers 
will have to be coerced, as it is for the public benefit, 
in addition to that of the companies, that the pressure 
should be raised. But, as matters now stand, it is a dis- 
advantage to the consumer to have his pressure doubled. 
The new lamps cost him more than the old ones, and have 
a lower efficiency, so that unless he gets a substantial re- 
duction in price, he is worse off. As for the companies, 
the earning capacity of their mains, which represent about 
30 per cent. of their capital, is quadrupled by the change, 
so that they can well make some concessions, 


According to Mr. G. J. Morrison, the best way to 
produce a satisfactory concrete is to decide tentatively 
on the quantity of large and small stones, trying, if 
necessary, two or three different proportions. d 
should be added till the mixture, after being well 
turned over and shaken down, shows a decided in- 
crease in bulk. This increase should ke at least 5 
per cent. Cement should then be added to an amount 
equal to between one-third and half the eand. 
Taking this amount of cement as unity, a specification 
can be drawn up. Within the limits named, all con- 
cretes will be strong and solid. For many perpecse 
cement equal to one-third the quantity of sand is sufii- 
cient, but an increase in this item up to half the sand will 
give a stronger and more waterproof concrete. If, how- 
ever, an attempt is made to improve a fairly good con- 
crete, with one cement to three sand, by reducing the 
sand, it will probably be ruined. On the other hand, 
concrete which is honeycombed may often be improved 
by the addition of sand or gravel, so that a well propor- 
tioned eight to one concrete may actually be superior to 
a — proportioned seven to one article. If gravel is 
used the sand must be separated in the experimental mix- 
ture and the specification modified accordingly. 


Members of the American Mechanical and Civil Engi- 
neering Societies, at present in Europe, together with 
their wives and friends, were handsomely received and 
entertained in Berlin, on the 18th, 19th, and 20th inst., 
by Messrs. Ludw. Loewe and Co., of that city. A 
special train was provided for conveying the guests from 
Paris to Berlin. On the first day the visitors were con- 
ducted through Messrs. Loewe and Co.’s new machine- 
tool works, which have already been described in our 
columns. During the afternoon an inspection of the 
German Rifle ro Ammunition Works, Hutten-strasse, 
was made by the party, and in the evening the guests 
were invited to a celebration dinner served in the 
Zoological Gardens. The second day was devoted to an 
excursion to Potsdam, where the beautiful and historical 
palaces and gardens, which abound in that locality, were 
visited. From Glienicker Bridge a steam-launch trip was 
made through the lakes of Wannsee to the Swedish 
Pavilion, where the guests were entertained at a banquet. 
On the third day the Engineers inspected the pumping 
station of the radial sewage —— at Hafenplatz ; also 
the municipal water works at Miiggelsee. In the evening 
the visitors were specially invited to dinner at Com- 
merzienrat I. Loewe’s house in Berlin. 


The Bill, prepared and brought in by Mr. Macartney, 
Mr. Goschen, and the Attorney-General, to make further 
provision for a naval reserve, is to secure a new division 
of the reserve, in which men who have served in the a 
Navy as seamen, stokers, or Marines, may be enrolled 
after their first period of service, or in some special cases 
at an earlier period at the discretion of the Admiralty ; 
experience has shown that few men who have served 
in the Royal Navy join the present Royal Naval Reserve, 
which consists maifily of seamen of the mercantile marine 
and fishermen. The broad features of the scheme are: 
To raise by d and maintain a reserve force of 15,000 
men, composed of those who have served for a timein the 
= Navy or Royal Marines, as indicated above; and in 
addition to incorporate in this reserve all qualified long- 
service pensioners, some of whom now compose the Sea- 
In the case of long-service pen- 
sioners of the classes named, who enter the Navy after 
the Prema. of this Bill, service in this reserve will be a 
condition of payment of their pension. It is proposed to 
pay the former a retainer of 6d. a day, and on the termi- 
nation of their service in the reserve a life pension of 8d. 
a day, the pension to become payable at the age of 55 
years, or earlier under certain conditions, The latter will 
receive an increase to their pension of 5d. a day—the sum 
now paid to the Seamen Pensioner Reserve—from the age 
of 50 years until they receive the Greenwich age pension. 
The regulations as to travelling expenses, gratuitous 
clothing, clothing gratuities, &c., applied to the Royal 
Naval rve will be ——- to this division of the 
reserve. The Bill is further made applicable to the case 
of certain naval artisans, who have been entered for train- 
ing in the dockyards under an engagement to serve in the 
reserve after a period of service afloat. 





Buenos Arnres.—The Argentine Under-Secretary for 
Public Works has bad a conference with Messrs. Loveday 


ouble platforms, and an over- 





head way 13 ft. in width. 
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WOOD-WORKING MACHINERY AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. THOMAS ROBINSON AND SON, LIMITED, ROCHDALE. 
(For Description, see Page 118.) 
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Fig. 12. Jorver’s Tenonrinc Macutxe. 
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NAVY BOILERS. 


In our last issue we dealt at some length with 
the recent Admiralty Memorandum on water-tube 
boilers, and we quoted in full the Tables containing 
the chief data; but the subject was by no means 
exhausted, and it is one of such importance that we 
return to it again. We have, according to the 
Memorandum, built and building, or projected, 61 
vessels with Belleville boilers. Of these, 20 are 
battleships, 22 are armoured cruisers, 10 protected 
first-class cruisers, and nine second-class cruisers. 
These vessels, we are told, would have had a knot less 
speed had they been fitted with return-tube boilers. 

The statement may doubtless be accepted without 
question, if we leave out of consideration fuel burnt, 
and extra water consumed in making up losses. In 
other words, the Belleville boiler, together with the 
contained water, is lighter than the tank boiler ; but 
if extra coal and water—or additional distilling ap- 
paratus—have to be carried, as alleged by some, the 
gain in the boiler may be more than counterbalanced. 
In regard, firstly, to coal, the Belleville boiler shows 
undoubtedly to disadvantage on the Highflyer v. 
Minerva special trials, but other tests equally 
authentic and more just have shown, what might 
be anticipated, that there is very littie differ- 
ence in the amount of coal burnt for the evapora- 
tion of a given quantity of water, whether the 
water be inside or outside the tubes, provided a 
proper proportioning of dimensions be observed in 
the general design. 

We say other trials ‘‘ more just,” because we do 
not think the Highflyer was fairly treated in her 
competition with the Minerva. The Memorandum 
states ‘‘ the Highflyer had been only recently com- 
missioned for the first time, and, with few excep- 
tions, the crew had had no previous experience 
with Belleville boilers ;” and although an inspector 
of machinery, who had had considerable experience 
with Belleville boilers, was told off to attend the 
trials, he was not at first on board the Belle- 
ville ship Highflyer, but on the tank-boiler ship 
Minerva! It is difficult to imagine anything more 
absurd and more unjust. Here is a new system of 
steam generation, something that confessedly needs 
different treatment from the old system, requiring 
a little more care, a little more special attention, 
and, above all, a knowledge of its special features, 
Yet itis put on trial before the public, and is worked 
by an incompetent and inexperienced crew! Is it 
any wonder that the coal consumption was not 
satisfactory ? The wonder is that the trial was run 
at all without mishap. 

The Admiralty, however, have a reason, or an 
excuse. Affairs were so arranged in order ‘‘ that the 
management of the machinery of the Highflyer 
might be under exactly service conditions.” This 
‘* Exactly service 
conditions” in the Royal Navy consist in pitch- 


og | forking a raw engine-room staff into a newly com- 


missioned ship, and sending them to sea under (or 


*8} rather ‘‘ with,” not ‘‘ under”) a quite insufficient 


complement of engineer officers. Naturally, in the 
trials under consideration the Minerva had a 
great advantage, for the management of her boilers 
was something not new and strange. These trials, 


50] however, illustrate the way they have in the Navy 


just now. The Admiralty never seem to realise that 


1 | the days of masts, ropes, and canvas are really past 
1! and gone for ever, together with the methods that 


governed them. They cannot recognise that we have 
passed into an engineering era—that is, a progres- 
sive era. The general attitude of the admiral, the 
captain, or the commander, is: ‘ Hullo! here’s 





another new contrivance those blessed engineers at 





the Admiralty want to put uponus. Put it through 
the mill. Give it ‘service conditions,’ and see what 
it’s like. No good having anything that everyone 
can’t handle.” And so the ‘‘ contrivance ” is ‘‘ put 
through the mill” of being manipulated by artificers 
or stokers who never heard of it before, and have 
probably the vaguest notion for what it is intended. 

That kind of thing will not do in the present day 
of universal mechanism, when the most advanced 
‘* contrivances” mean the most effective fleet, and 
must be handled by men versed in their use. The 
present Admiralty practice is like giving a bow-and- 
arrow Chinaman a Mauser rifle, and then condemn- 
ing the firearm because it does not act properly. 
There is, however, not much prospect of improve- 
ment until admirals and captains learn the value of 
machinery, which means that they must be engi- 
neers ; just as 300 years ago they had to become 
sailors—very much against their will. 

One of the most instructive Tables in the 
Memorandum is that which gives ‘‘ particulars of 
tubes renewed in Belleville boilers.” By far the 
worst case is that of the Hermes, which ship needs 
460 tubes replaved out of a total exceeding 4000. 
The nearest to this is the case of the Terrible, the 
boilers of which ship have had 78 tubes replaced 
out of 7200. The sister ship, the Powerful, has 
had 35 tubes replaced, so has the Arrogant. The 
Diadem has had only eight generator:-tubes and 
five economiser tubes replaced ; a fact which comes 
rather as a surprise after the statement that has 
been made—it was repeated last week in the 
House of Commons—that ‘‘ thousands of the 
Diadem’s tubes had ‘ pinholed’ and had to be re- 
moved.” The circumstance shows how. little 
rumour—even detailed ruamour—is to be credited 
in matters of this kind. The remaining tubes re- 
placed are six in Sharpshooter, six in Furious, one 
in Europa, and one in Niobe ; whilst Andromeda, 
Highflyer, Vindictive, Gladiator, Argonaut, Goliath, 
Canopus, and Ocean, have had no renewals of tubes 
in their Belleville boilers. 

Putting aside the Hermes, which undoubtedly 
is a bad case, this is not a very black record ; in 
fact, not at all a black record for a new invention 
tried under ‘‘ exactly service conditions.” It is the 
fashion of the opponents of progress (who never 
fail to spring up whenever any sort of advance is 
attempted) to argue as if there never yet had been 
a failure of tubes in shell boilers. As a matter of 
fact, from the point of view of engineering design, 
the record of the Bellevilles is spotless white com- 

ared to the history of the tank boiler in the 
Navy just previous to its suppression. The battle- 
ship Royal er isgay for instance, was supplied 
with boilers by a firm of engineering contractors 
who stand second to none. They had had the benefit 
of example gained by several disastrous failures in 
other ships, and were confident of success on the 
morning of the trial. ‘*‘ We have no uneasiness 
to-day,” said the chief representative of the firm, 
‘* because we have reverted to a type of boiler we 
know all about.” What was the result? After 
three hours out of what should have been a four 
hours’ run at full speed, the trial was stopped on 
account of leaky tube ends. . There is nothing to 
match that with Belleville boilers, and-yet the 
Royal Sovereign’s trial was considered a success, as 
it undoubtedly was, under the circumstances. Had 
not the boilerwork of the Royal Sovereign been of 
remarkable excellence it would not have stood the 
stress it did. 
No doubt the Royal Sovereign could have 
steamed for a very much longer period at a some- 
what lower speed, and, indeed, the fact has been 
amply proved since. ‘*‘ Why then,” it may be 
asked, ‘‘ruin a good ship by pressing her to this 
extra knot in speed?” The answer is, ‘‘ War 
vessels are built to be ruined if ever they are put 
to their ultimate use.” The extra knot may mean 
the difference between victory or defeat, and then 
the question of injuring boilers must go to the wall. 
That is the answer to the suggestion that the 
mercantile design of return-tube boilers should be 
used in the Royal Navy. Merchant ship boilers 
may be cheaper, more enduring, and, in many 
res , may have solid virtues that water-tube 
boilers do not possess; but if they have not the 
military virtues as well they can have no place in 
fighting ships. 
No doubt a Minerva with tank boilers is prefer- 
able to a Hermes with 460 defective tubes in_ her 
Belleville boilers ; or even toa Highflyer, as the 
latter ship appeared in the earlier test runs when 





she was burning 34 lb. of coal, as compared to 3 Ib. 
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of the Minerva, and was consuming 42 to 48 tons of 


water to make up losses, compared to 5 tons for the} 


Minerva. But it is not judicious to judge a new 
system by its worst results ; we should rather take 
the best. There is always a good deal to be found 
out, and if one ship does well, there is no reason why 
others should not do equally well under similar con- 
ditions. Ifthe Niobe with Belleville boilers can run 
for 30 hours, burning 1.55 lb. of coal per indicated 
horse-power per hour —as she did—why should not 
other vessels do the same? In other words, ‘‘are 
the defects that have led to the excessive fuel con- 
sumption in other Belleville ships remediable ?” as 
Mr. Goschen very pertinently put the case during the 
debate on Vote 8. The recorded data indicate that 
theyare. The wise thing, then, is to tackle the pro- 
blem, find out where the differences between the 
good ships and the inferior ships lie, and eradicate 
the faults thus discovered. So faras one can judge, 
these faults are a good deal on the surface, and it 
would seem so much experience has been gained 
that a few alterations and a better organisation of 
the personnel of the stokeholds would put matters 
on a vastly more satisfactory footing. 

To turn to the question of durability, either 
bursting or overheating, we are told by the Memo- 
randum, has occurred in the Powerful, Terrible, 
Arrogant, Furious, and Hermes. 

In new ships, on contractors’ trials, it has been prin- 
cipally through obstruction to the circulation of water 
by some foreign matter’ such as wooden plugs or waste 
being left in the boilers. In a few cases, defects of 
manufacture have been the cause, especially before the 
manufacture of solid-drawn tubes was properly developed. 
This was the case in the Powerful. In ships in commis- 

ion the cause has generally been either shortness of 
water or the presence of saline deposits in the tubes, due 
to the admission of sea water, while the necessary blow- 
off, to keep down the density under these conditions, 
was neglected. . . . With tubes of the quality now sup- 
plied to our boilers, provided solid deposits are past A mf 
and the proper quantity of water is kept in the boilers, 
this source of trouble (bursting, and overheating) should 
be eliminated. 

The difficulty here mentioned, of excluding solid 
deposits, is undoubtedly one of the most serious the 
advocates of the water-tube system have to meet ; 
but it is absurd to say—as has been said by an 
organ which seems to inspire the greater part of the 
House of Commons eloquence on water-tube boilers 
—that the smallest quantity of salt water causes an 
explosion. Mr, Yarrow’s experiments, and the 
running of Thornycroft boilers for considerable dis- 
tances at sea with salt water, disprove this assertion. 
The Admiralty Memorandum states that ‘‘ cases 
have occurred in which sea water has been used in 
these boilers without much inconvenience.” The 
practice is, however, as the report shows, very 
risky and needs careful watching by competent 
engineers. On the return voyage of the Terrible 
from Malta with relief crews, the undesirability of 
allowing any access of sea water was shown. The 
small quantity of water contained in the boilers 
renders the rise in density comparatively rapid, and 
the danger of saline deposits correspondingly great, 
especially at low rates of combustion. This much is 
frankly stated inthe Memorandum. In the Terrible 
many of the tubes were salted up, and burst, or 
were otherwise damaged. In order to avoid the un- 
authorised use of salt water, the sea suctions of all 
feed pumps have now been blanked off. It is satis- 
factory to learn that since the accident to the 
Terrible the number of tubes damaged has been 
very much reduced. 

Although sea suctions may be blanked, there is 
still the chance of sea water gaining access to 
boilers through leaky condensers ; and it may be 
said here that a general reconsideration of surface 
condenser design is one of the details of marine 
engine construction that is most pressing at the 
present time. In fast-steaming craft especially, 
there have been many troubles of late, and the 
defects point to the need of tubes not held ina 
tubeplate at each end, with the numberless packed 
joints. Naturally, any considerable volume of salt 
water is not likely to be admitted to the condenser 
without the engineer in charge of the watch being 
made acquainted with the fact, but the remedy is 
not easily applied, and it is a serious matter to put 
a condenser out of use atsea. Whether the condens- 
ing surface should be more subdivided than is usual 
at present, or whether a new and more trustworthy 
design can be devised is a problem well worthy of 
the attention of naval engineers, especially now 
that water-tube boilers, in some form or another, 
have come to stay. 

The question that now presents itself, is what 


form of water-tube boiler will it be? The Admi- 
ralty Memorandum is said to deal only with ships 
fitted with Belleville boilers or with boilers of 
large-tube types. ‘‘The Admiralty policy has 
been to consider the Belleville, with which they 
have had more experience than any other type of 
water-tube boiler, as the approved type for large 
ships, treating other types as experimental until 
they have shown that they possess some distinct 
superiority.” That is a very reasonable statement, 
and every one will also agree with the succceding 
sentence in the Memorandum. ‘‘ There are,” it is 
said, ‘‘ substantial advantages in adhering as far as 
possible to one principal type for all ships as the 
whole service becomes quicker accustomed to its 
use, artificers, both in the ships and dockyards, 
become more expert in its repairs, and there is to 
a large extent interchangeability of the spare parts 
and accessories, which have to be kept in store.” 
But though we may give due weight to these facts, 
a too strict observance of the principles would bar 
all advance. Uniformity is an excellent thing in 
engineering practice, but stereotyping is a very 
bad thing. Has the time arrived when the first 
should be sacrificed to avoid the latter in the boiler 
design of the Navy? We think that very few engi- 
neers will hold that the Belleville boiler is the best 
design that can be produced for a water-tube 
boiler. The Memorandum states that long trials 
showed that neither the Babcock and Wilcox boiler 
nor the Niclausse boiler has a decided advantage 
over the Belleville boiler, but, however, this may 
be, no one thinks that finality has been reached 
with the latter type, and that, therefore, there 
should be no change. 

Probably the change will be in the direction of 
greater simplicity ; the road towards improvement 
that invention so often has to tread. Although 
the Memorandum professes to deal only with the 
Belleville boiler, a few words are said about small- 
tube boilers, ‘‘the use of which has been hitherto 
confined in Her Majesty’s Navy to third-class 
cruisers and smaller vessels, where the importance 
of securing a high speed on small dimensions 
justifies the acceptance of boilers which have a 
shorter life than is desirable for large ships.” 
That may be true, but it is worth remembering 
that it has been the desire to get the highest 
power on the lowest limit of weight largely 
accounts for the shorter life. The Memorandum 
says that ‘‘the tubes of small-tube boilers are 
much thinner than those of the large -tube 
types, and the maximum power of the boilers is 
obtained by forcing, which also tends to shorten 
their life.” Now it by no means follows that 
because tubes are made thin—i.e., the metal of the 
tubes thin—in order to gain an exceptional result 
in vessels built for an exceptional purpose, such 
as torpedo craft, that the same practice must be 
followed when these exceptional demands are n° 
longer present. In torpedo craft durability is 
deliberately sacrificed to speed, and with remark- 
able results. Thus, it is calculated that in the six 
ships of the Canopus class, 21.7 indicated horse- 
te can be obtained per ton of their Belleville 

oilers complete ; while in the torpedo- boat destroyer 
Hornet, with Yarrow boilers, no less than 79 indi- 
cated horse-power was obtained per ton of boilers, 
and vessels of a similar class fitted with Thornycroft 
boilers have given almost as high a result. It is 
evident, therefore, that if durability can be obtained 
by extra weight, there is a good margin towork upon. 

There is no reason why boilers of the Thorny- 
croft and the Yarrow type should not be made of 
thicker metal, and with tubes of somewhat larger 
diameter. In the Belleville boiler the tubes are 
mostly 0.192 in. thick ; those nearest the fire are 
much stouter, being # in. thick, and the pairs next 
above ;5;in. In the small-tube type the thickness 
was formerly 0.104 in. in most cases, but was 
increased to 0.116 in. and 0.128 in. for the rows 
nearest the fire. Now there is no reason why the 
small-tube boilers should not have the metal still 
further thickened to 0.156 in., or even more if 
considered desirable, say to 5; in., or even 3% in. ; 
and the diameter of the tubes brought up to 2 in. 

The question of durability is not, however, one 
entirely of thickness of metal in tubes; but much 
depends on the design. Recent investigations sup- 
port the view that a brisk circulation of water and 
steam in the tubes has a good deal to do with the pre- 
vention of internal corrosion, as it undoubtedly has 
an influence on wasting from overheating should 





there be a tendency of the latter to occur. The 
approximately vertical short tubes of what are 








known as express boilers stand in a more favourable 
position in regard to circulation than the long series 
of almost horizontal tubes of a Belleville element 
with the constant sharp bends at their connections 
and consequent reversal of the direction of flow. 
These are only a few of the points that occur in 
considering this vital question of the most desirable 
form of steam generator for our warships. The 
small or vertical-tube boiler has been placed in the 
most trying position in which a boiler can be placed, 
and has accomplished its task with wonderful suc- 
cess. Enormous powers, in terms of weight, have 
been obtained through it, and if it lacks some of 
the quality of durability, that defect has been de- 
pecs“ | incurred for the sake of getting an ex- 
ceptional result. The problem needs treating in a 
quantitative manner, but the experience already 
gained is sufficient to warrant more being done 
than has been done in the Royal Navy in fitting 
boilers of the type that have short and ap- 
proximately vertical tubes in big ships. Sir 
John Durston has, at great sacrifice of ease 
and tranquility, done so much towards advancing 
the efficiency of the steam-generating department 
in Her Majesty’s —— that we may reasonably 
hope he will take further steps in the same direc-~ 
tion that may appear advisable. What he has 
already done gives assurance that he is made of 
sterner stuff than to be turned aside by the 
foolish —— of those who have not the knowledge 
to do more than heap upon his department general 
condemnation for taking a step, the true bearing of 
which they have not the knowledge to appreciate. 








THE TASK OF REORGANISATION. 

Tue building up of a shop is a far easier task to 
attempt than that of the reorganisation of an old 
one which has fallen on evil courses ; it is easier to 
lay a good foundation upon which to erect the new 
structure than to try to make good work on a bad 
foundation. It is generally true of firms, that, 
like nations, they have their periods of growth, 
of meridian power, and of decay. It is also true 
that the period of decay is seldom arrested by 
reform from within. If new life comes at all, it 
comes from without, by the invigorating influences 
of new men ; by revolution, rather than by reform. 

The life of some firms, like that of some nations, 
is very protracted. That is due to their inherent 
strength, high character, and stern sense of re- 
sponsibility and right. But to all the period of 
decadence comes at last ; for conditions alter, the 
environment changes, and the social organism be- 
comes hardened and unfit for adaptation. 

The more rapid and radical the character of the 
changes which go on in the environment, the more 
trying are the problems of continued life, because 
the adaptations must be correspondingly rapid and 
radical in character. Continued life under such 
conditions testifies to a high degree of vitality, and 
augers well for the future. Eternal vigilance here, 
too, is the price of safety and life, and conservation 
must be wisely tempered with progress. 

There are some firms which retain their status 
for a long time by virtue of quasi-artificial aids. 
Firms which have long had a monopoly of the 
patronage of public bodies, whose orders are not 
always obtained in open competition, are the chief 
cases in point. Some firms again have developed 
during many years a local trade in which little or 
no rivalry exists. Others have some specialities 
with which their name and reputation have become 
so long associated that they have little to fear from 
outside competition. Some, too, enjoy special 
advantages in situation, or in the possession of 
special plant, of acquired experience of a very 
special character, and so forth. But these and 
similar conditions, which have operated much in 
favour of some of the older firms, cannot be expected 
to continue very long in face of the stress of 
modern competition, syndicated capital, rapid 
transit, &c. When a firm has achieved success 
everyone knows it ; and brains, capital, and busi- 
ness capacity seek how to enter into successful 
rivalry with it. With the rapid modern develop- 
ments of machine-tools, of more economical shop 
methods, and of international trade, no firm will 
long survive which trusts to the artificial aids to 
business which have stood them in good stead so 
long. There are many firms who will probably 
during the severe international competition that 
will be accentuated during the next period of bad 
trade, fare badly, unless they set their houses in 





order, revise their methods, and reorganise while 
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the opportunity remains to them. Competition 
will, in the coming years, assume a severity of which 
the past generation of engineers knew nothing. 
The present wonderful boom of trade should not be 
permitted to lull English engineers into a false 
security. The problems of reorganisation will have 
to be confronted sooner or later, and to defer their 
solution too long may jeopardise the very existence 
of some firms. It may not be unprofitable, there- 
fore, to point out some of the problems which are 
involved in this task. 

It is obvious that there are three main factors to 
be considered in the problem of reorganisation— 
namely, design, men, and methods. Design, in 
reference both to the demands of the markets and 
to the minimum of expense in production ; men, 
skilful or otherwise in handicraft, adaptable or 
otherwise to the best conditions of manufacture ; 
and methods, adaptable or otherwise to the com- 
petitive conditions. Much is involved in each of 
these, and they can only be considered briefly in 
the compass of an article. 

First, then, in reference to design :—There are 
fashions in design, as in other matters, and engi- 
neers, like other classes, run in grooves. It is often 
the case that improved designs fail to spell success 
to their promoters, simply because conservatism 
of habit induces purchasers to cling to old machinery 
with which they have become familiar. The ex- 
perience of a good many firms has rendered them 
chary of putting much money into new designs, 
because purchasers fight shy at too rapid innova- 
tions. Itis for this reason that the stiffening up 
of machine-tools has progressed so slowly, that 
improved methods of operating them are so slow in 
coming. The old tools have done their work; 
everybody, masters and men alike, have become 
familiar with them, and are content to go on pretty 
much in the old ways. And the manufacturing 
firms, too, naturally become prejudiced in favour of 
their offspring. When a shop has been turning out 
similar articles for a generation or more, has 
achieved its reputation by these articles, has to all 
appearance a promise of continuance of success, it 
is not in human nature to regard the new with 
favour. The old work has stood the test of time, 
it will be early enough to reconsider the old designs 
when the new have begun to supplant them. This 
seems a reasonable attitude to assume, but unfor- 
tunately when that time comes it is often too late 
to begin reconstruction. On the other hand, 
instances are not wanting of firms having entered 
on the manufacture of new and improved types, 
abandoning them, and returning to the old designs, 
because purchasers did not respond to their en- 
deavours. Yet we are confronted with the fact that 
British consuls and travellers constantly reiterate 
the statements that British trade is being lost 
abroad because we do not supply the designs, 
which, from motives of adaptability, or caprice are 
desired in the foreign markets. These facts go to 
prove how keen andalert should be the mechanical 
foresight, how sound the discernment of the heads 
of a great firm, when so much must depend on their 
judgment. 

There can be little reasonable doubt that the 
next generation—probably the next decade—will 
witness changes in engineering design.of which but 
a few have any adequate conception yet. It is not 
in one branch of engineering alone that these 
changes may be expected to take. place, but in 
most, or in all. They will affect each section of 
manufacture vitally, and firms who cannot become 
adapted to change will fall out of the running. 

The question of design is one affecting the office 
—the principals. None the less important are the 
problems of reorganisation, as they affect men and 
methods. The two are to a certain extent inter- 
dependent, but they must be considered separately. 
Without question one of the greatest, if not the 
most serious obstacles which confronts a firm in the 
endeavour to introduce new and better methods of 
working, is due to the want of co-operation on the 
part of the men. In saying this little or no blame 
should be cast upon them. English mechanics have 
been trained in grooves ; they would not be me- 
chanics but for that training. It is narrow, and 
narrowing, and they but work in harmony with the 
conditions which have dominated and moulded their 
lives. But the fact remains a barrier to the adop- 
tion ef new and improved methods, and so it must 
always operate unless a broader culture can be sub- 
stituted for the present one. That does not ap 
probable, since the present tendency is towards a 
still narrower specialisation, The technical schools 


might do something to counteract this evil if they 
were run on broader and more practical lines, and 
if some readjustment of working hours for the lads 
were generally possible, by which study might be 
pursued with less weariness of body than at present. 
Until that, at present Utopian dream, is realisable, 
the *‘ hands” will continue to remain an inert; even 
if not an active, barrier to the introduction of im- 
proved methods of work. 

The same remark applies generally to foremen, 
who, however desirous they may be of carrying out 
the wishes of principals, cannot help being in- 
fluenced by the training of their lives, and by the 
narrowness of their surroundings. There is little 
chance for them to know what developments are 
taking place in the engineering world, except by 
travel, and by a considerable range of reading, 
neither of which are possible in the case of the 
foremen, any more than in that of the men under 
them. 

Then there is the overt opposition of most men 
to the displacement of labour by more economical 
methods of work. On this it is not necessary to 
dwell, since the subject is one on which masters and 
men have long felt very sore, and it is one which 
must needs be a burning problem for many years to 
come. 

The difficulty of securing the intelligent co- 
operation of the workmen is probably one of the 
principal reasons why many firms fear to lay out a 
lot of money in new and improved machinery. 
Unfortunately, too, the experience of some has 
been that the introduction of new methods involved 
the displacement of much of the older labour by 
new. It is of no use to attempt to introduce for 
the first time, say, a new system of templating or 
gauging, or a number of automatic machines, if the 
old hands cannot, or will not, become adaptable to 
the new system. 

This brings us to the consideration of methods. 
A firm may introduce designs, have a tractable set of 
men, or have introduced much new blood, and yet 
it may fail in consequence of not possessing correct 
views relative to the best methods of carrying out 
its ideals. There may be the newest and best 
machinery without the knowledge of how best to 
take full advantage of its capabilities ; or machinery 
may be laid down suitable for the performance of 
one class of manufacture, but quite unfit for the 
work of the firm in question. Here, therefore, in 
reference to the methods of doing work, it is easy 
to err through ignorance, or want of clear-sighted- 
ness as to the conditions of manufacture. Bad 
work can be turned out on the best machines, slow 
work on the high-speeded machines ; and opera- 
tions may be done on machines for which they are 
not so well adapted as others. Money may be 
wasted on templets for which there is noneed ; and 
expensive plant may be laid down for doing a class 
of work that could be more economically done by 
other means. Some firms with plenty of money 
manage to go in the most uneconomical ways about 
their work, while others with little surplus capital 
or space contrive to, produce better results at com- 
paratively slight expense. Many illustrations of 
these facts will occur to the mind, but it is sufficient 
to state them merely. 

In the task of reorganising shop methods, it is 
unwise to attempt too much at one time. ‘‘ One 
thing at a time, and that done thoroughly well,” 
will pave the way for subsequent reforms. . As pre- 
viously remarked, it is easier to build up a new 
system than to reform an old one. The first starts 
with a clean book; in the second old prejudices 
and habits have to be fought before the better 
system can be developed. . The task is herculean in 
any case, it is impossible if too many irons are in 
the fire at one time. ‘* Without haste, without 
rest,” should be the reformer’s motto. Though the 
chief must see the end from the beginning, he 
cannot carry out his schemes by one coup. Sucha 
policy might appear an heroic one to the in- 
experienced. It would not commend itself to the 
man who knows the shops and their ways. Con- 
sider just in a very little detail what reorganisation 
of old methods means, by taking two or three con- 
crete examples. 

Suppose the endeavour is made to substitute 
plate or machine moulding for hand moulding in a 
shop where repetitive work has increased sufficiently 
to warrant the alteration. It is easy to get mould- 
ing machines, and to fit up special flasks, but directly 
the endeavour is made to carry out the practice, 
difficulties become apparent. In the first place, 





there are none of the regular hands who have had 


any experience in the fitting up of plated patte 
either a wood or metal. The ar ts done audien 
even if money is lavishly spent. If new men are 
got, the older hands work in secret against them. 
In the foundry the men do not take kindly to the 
new system, because it means a lower rate per 
iece, and a lessening of the: number of skilled 
nds employed. The results are probably that for 
a long time the office books show an increase in the 
cost of production over the old system. And this, 
not because the system itself is at fault, but be- 
ao it has not been carried out as it should have 
een. 

Again, if the-attempt is made to substitute a 
system of templating and gauging for a rule-of- 
thumb practice, the difficulties encountered are 
immense. When rule, calipers, trammels, com- 
passes, and ‘‘near enough ” adjustments have held 
sway, the introduction of a better system seems 
for a time almost impossible of accomplishment. 
Friction and overt opposition occur in every de 
ment. So much has to be unlearned—the old and 
the new methods are so utterly dissimilar—that 
there will be a lot of blundering and spoiled work 
before the desired results are attained. Thus when 
centres of shaft bearings are marked, drilled, or 
bored by templet, instead of by trammels, compass, 
and dividers, the patternmaker and the moulder 
will at first often have to be called to book ; since 
the templets permit of no adjustment, due to 
inaccuracy of centres when holes are rough cast ; 
which holes, when marked by trammels, were wont 
to be fudged a trifle. So with gear wheels gearing 
mutually between templated centres, there can be 
no adjustment of the latter to suit the wheels, 
and therefore excessive rapping, swollen and 
lumpy teeth, inaccurate setting of tooth-blocks in 
the machine have to be guarded against. Excessive 
allowances, too, for machining, which often become 
the practice under a rule-of-thumb system, are not 
desirable when the system of templating and 
piecework is in vogue. Hence the patternmaker 
is expected to work with accuracy, and the moulder 
to see that metal of uniform shrinkage is used for 
identical jobs. The smith, again, must work closely 
to dimensions, and this can generally be only secured 
economically by the use of stamps, which is a very 
important system in itself. Further, the machine- 
shop will require reorganisation. The previous 
practice, in which each man does what seems 
right in his own eyes in reference to grinding tools, 
holding and tooling work, must be abandoned in 
favour of the tool-room, and more rigid regulation 
of methods by a leader who is acquainted with the 
best modern machine-shop practice. A good man 
new machines may have to be introduced, rors 4 
very much more can be got out of the older machines 
under a good system emanating from the tool-room 
than some people would suppose. New machines, 
that is, those of new type, are, as a rule, better 
operated by new men trained to their use than by 
the hands accustomed to the older ones. A good 
many machines are now designed in which the 
attendant can be setting the work on one, while a 
cut is being taken either on another machine along- 
side, or on a portion of the one machine itself, This 
is against the older traditions of the shop, but these 
and more extended changes still are inevitable, 
whatever may be the ultimate economical result, 
with which the machine designer and user is hardly 
concerned at present. 

The inception of a good system is rendered more 
difficult by the clumsiness and carelessness of men 
trained under a previous one. Men accustomed to 
ease bored holes with a file in order to make shafts 
fit, cannot resist the temptation to resort to the file 
afterwards. Men will thrust gauges with force, and 
without oil, into holes while running in the lathe, 
let the gauges run round with the work, and with- 
draw them forcibly. Templets will be left about 
among rough castings and forgings, and fine measur- 
ing instruments and gauges be left uncovered to dust 
and grit. Nothing but a sharp system of fines, 
rigidly enforced, will suffice to teach such men how 
to be careful. 

Illustrations of a similar kind might be gathered 
from attempts to introduce other systems, as piece- 
work prices in place of day-work; of a rigid 
store system based on a division of tasks, and 
charging in and out of separate —_ ; in the special 
work of separate departments, the making of stock 
boilers, of distinct departments of castings, the 
apportioning of the specialities of a firm into dif- 
ferent shops or departments, and so on. Eachis a 





big task, demanding capacity and perseverance, 
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But the best modern shops, the most successful, 
and those which will survive the longest, are those 
in which these problems have been, and are being, 
faced and solved. 

And the responsible man to whom is deputed the 
task of reorganisation, what of him? He should 
be treated, not in a spirit of narrow criticism, but 
generously, and without suspicion. By results 
alone should he be judged, and that not too hastily. 
His conduct should not be subjected to the es- 
pionage of jealous office spies, and subordinates, 
with whom no evil news loses by being carried. If 
he does not happen to be a six-o’clock man, he may 
prove a better servant, and get through more work 
than the man whose sole merit is mechanical punc- 
tuality. His task is always difficult, it need not be 
rendered more so by small contentions. Nothing 

leases workmen much more than to see their 
»osses baited, and held up to obvious contempt— 
to see that they are being hauled over the carpet. 
No man of spirit can stand such treatment for long, 
and yet retain his self-respect, and ability to perform 
his duties to his own satisfaction and also that of 
his employers. 


=— 


COMPULSORY BOILER INSPECTION. 


Tue Select Committee of the House of Commons 
appointed to considerthe question of the prevention 
of boiler explosions; with a view to diminishing the 
risk to life and property at present incurred, prac- 
tically concluded its labours on Friday, July 20, 
when the last witness was Mr. Garnett, manufac- 
turer, of Clitheroe, who gave evidence on behalf of 
the cotton trade generally. 

The Committee, of which Mr. John Penn acted 
throughout as chairman, have drawn up their 
report, which will in due course be laid before 
Parliament. In this report we understand a 
‘* boiler” is defined as ‘‘a vessel used for gene- 
rating steam, fired either internally or externally.” 
It is stated that the evidence given before 
the Committee goes to show that explosions 
occur from boilers through mistakes or incapacity 
on the part of the attendant, through undue pres- 
sure, loss of water, and other causes, and that in- 








spection, however rigid, could not prevent such ex- | 7, 


plosions. At the same time, being satisfied that 
explosions occur more frequently in uninspected 
boilers than in those which are inspected by com- 
petent persons, the Committee express the view 
that inspection by a competent person would tend 
to diminish the risk of explosion. The appoint- 
ment of inspectors under the Board of Trade is not 
recommended, inasmuch as the Committee hold that 
the responsibility of selecting a competent person 
should fall upon the owner or user of a boiler, that the 
owner should not have the opportunity of shelter- 
ing himself behind the inspection of the Board of 
Trade, and that the inelastic lines upon which 
Board of Trade inspectors would probably work 
would hamper the development of improvements in 
boilers. 

With regard to the suggestion made in evidence, 
that the Court set up under the Boiler Explosions 
Acts, 1882 and 1890, should be empowered to 
inflict heavy penalties upon owners, users, and 
inspectors in the event of default, the Committee 
agree that such an extension of the Court’s powers 
would tend to increased boiler inspection ; but they 
think that in such cases an appeal should be 
allowed, and they find great difficulty in suggesting 
the Court to which such an appeal should be 
made. On the whole, the Committee consider that 
an extension of the Factory Acts, empowering an 
inspector under these Acts to call upon the owner 
or user of a boiler to produce a certificate showing 
that he has had his boiler inspected by a com- 
petent person within a year, and providing that 
in cases where the Factory Acts do not apply, 
this authority should be vested in the police, 
would make the inspection of boilers practically 
universal. 

The Committee do not think that boilers working 
in or about mines should be subject to further 
legislation, as these boilers fall under the Mines 
Acts, and are always under inspection. Similarly, 
no legislation is recommended in the case of loco- 
motives on railways. With regard to hotels, which 


now, it is said, come under the category of private 
houses, the proposal is formulated that the Boiler 
Explosions Acts, 1882 and 1890 should be so 
amended as to include boilers in hotels and flats. 
In conclusion, the Committee express the opinion 
that the boilermaking industry 


made great 





strides in recent years; that boilers are, as a 
whole, better designed, better made, and better 
managed and understood than they were only a 
few years ago; that legislation giving any public 
body, whatever, control over the inspection of 
boilers would be a grave mistake ; and that certifi- 
cation or registration, unless accompanied by 
State control, would not be of any practical value. 





QUICKSILVER. 

Some concern is felt in trade circles on the 
subject of quicksilver, and the fear that the world’s 
supply is proving unequal to the growing demand. 
There is no actual famine, but stocks are not con- 
siderable, and, so far as can be ascertained, they 
are decreasing ; while, at the same time, the price 
keeps up at a high level not attained for several 
years previously. There are no complete and 
authoritative statistics of the annual output for the 
whole world. Some totals come along now and 
again on French journalistic authority, but they 
are ludicrously inaccurate and worse than useless. 
Messrs. Wm. Sargant and Co. furnish some figures 
in their annual metal circular, showing the quantity 
obtained from the principal sources, and they are 
useful in appraising the situation, especially with 
the aid of the Board of Trade monthly returns. 
The production of Spain, Italy, Austria, and Cali- 
fornia in 1899 was 94,935 bottles, a total exceeded 
in six previous years since 1890, the exception 
being 1897 with 91,906 bottles, 1896 with 89,070 











bottles, and 1892 with 94,640 bottles. The ap- 
pended Table gives details : 
— | 1899. | 1898. | 1894. | 1890. 
Ibo titles. {bottles. |bottles. | bottles. 
Imports of Spanish into Lon- 

‘don* oi on oe ..| 45,729 | 46,367 | 42,414 | 50,202 
Imports of Italian* --| 6,206 5,650 8,700 | 12,470 
Austrian production .. .-| 15,000 | 15,000 | 15,000 | 14,000 
Californian ,, .| 28,000 | 28,900 | 30,183 | 22,926 

Total of principal sources | 94,935 | 95,017 | 96,297 99,598 
Exports from United King- 
lier ee i ..| 83,101 | 32,288 | 41,046 | 56,71 
£sa. di£sa dj£s dj£s. d. 
Highest price of Spanish ../ 912 6/715 0/615 0/10 7 6 
owest ” ” --| 715 0|7 0 0/510 0} 817 6 




















2 1 Calculated November t to November. 


The price of quicksilver this year has been 
steady in the neighbourhood of 91. 12s., or nearly 
up to last year’s highest, and it is to be observed, 
as showing how quicksilver has sympathised 
with the generally high range of values, that 
only in 1890 (among recent years) have present 
prices been surpassed, 7/. representing the 
annual average for the intervening years. 
There has been no striking decline in supplies in 
the past decade, but the trouble is that there has 
been no expansion to meet the growing demand, 
more particularly in connection with goldmining. 
If we gofurther back we get a better notion of the 
decrease. The production from the cinnabar 
mines of California, the only large mines on the 
American continent, with one insignificant ex- 
ception, the Texas mine, has decreased from 79,936 
bottles in 1888 to 28,100 bottles last year. The 
Almaden in Spain and the Idria in Austria, both 
of which have been worked and have produced for 
nearly 2000 years, and the mines of Aurbach and 
Company in Russia, are the only other producers 
of note in the world, though there are being 
worked a few scattered mines of minor importance 
in Spain, Italy, Siberia, and elsewhere. The total 
Spanish output last year is estimated by the Revista 
Minera at 39,339 bottles, apportioned thus: Al- 
maden mines, 37,378 bottles ; FE Porvenir Asturias, 
1475 bottles; La Union Miere, 300 bottles; La 
Soterrana Asturias, 61 bottles ; various mines in 
Granada, 125 bottles. The Almaden mines raised 
20,322 tons of ore, and smelted 15,194 tons. 
If these figures of output are to be accepted as 
accurate, a considerable quantity was taken out 
of stock for export to the United Kingdom. About 
8700 bottles are obtained in the Mikitowka 
mines in Russia, but they do not come to the 
English market, which is supplied almost solely 
from Spain and Italy, the last, however, being 
of relatively little account. The Italian mines 
are in the neighbourhood of Monte Amiato, which 
now produce 200 tons or so in a year, against 
274 tons in 1893. The greater part of the Cali- 





fornian quicksilver _ to Mexico, to be used in 
mining operations there. A certain proportion is 


consumed by mines in some of the Western States, 
and the rest finds markets in various places all 
ever the country. Apart from its use for gold and 
silver mining, to aid in the extraction of these 
metals, the chief demand for mercury is as a drug. 
Its chlorides—corrosive, sublimate, red oxide, and 
calomel—are well known. From the cinnabar, 
which is its most abundant ore, vermillion is pre- 
pared, 

Very little enterprise has been displayed in 
recent years in the exploitation of quicksilver 
deposits, but it is clear that there are openings. 
As a result, some attention is coming to be paid to 
those mines which are not yet as ‘* well held” as 
are the Almaden and Californian properties, but 
which afford promise of a more than respectable 
profit. This is especially the case in the colonies. 
Quicksilver appears to be well distributed in New 
South Wales. It has been found in the Cadgegong 
river ; at Bingara, where there are several diamond 
mines, in the vicinity of the Solferino goldfields; 
and at Cooma, at the entrance to the New South 
Wales snow country, where the assays of ore yielded 
25 per cent. of quicksilver. The richest deposits have, 
however, been discovered near Yulgilbar, in the 
Clarence River district, where considerable develop- 
ments have been made, and six distinct shafts 
put down on three parallel lodes. Several tons 
of the ore from these lodes have been brought to 
Sydney, and have averaged from 3 to 5 per cent. 
of mercury, and it has Seen ascertained that the 
‘*spent”” ore contains gold and silver. The area 
of the ground examined by the Government geolo- 
gist is about 120 acres; but it is believed that, 
with the progress of prospecting operations, other 
lodes, moxe:or. less rich, will be found. <A further 
examination ‘of the locality is being made by the 
Government geologist, and his report is about 
due. He has definitely ascertained the existence 
of three distinct parallel lodes, improving as 
they go down. Machinery is being erected, and 
a preliminary testing of about 1000 tons of ore 
will be made, In various parts of New Zealand, 
again, quicksilver, either free or associated with 
sulphur as cinnabar, has been found from time 
to time. At Tokomairo and Russell native 
quicksilver is found; and at Puhipuhi, Ohaawai, 
Kerikeri, and the Bay of Islands generally in the 
North Island and at Waipori, in the Province of 
Otago in the South Island, quicksilver is found as 
cinnabar, mostly in the shape of rolled fragments of 
pure sulphide. The Ohaeawai quicksilver deposits 
are the most important yet discovered, and although 
their existence was known as long ago as 1870, 
when Captain Hutton inspected them, it was not 
until a few years ago that they came under the 
notice of English capitalists. They have been re- 
ported upon favourably and appear to have a re- 
spectable future. 





THE SOCIETY OF CHEMICAL 
INDUSTRY. 

To our account of the annual meeting of this 
Society, published in last week’s issue, we have 
now to add-some remarks on a few of the works 
and -institutions visited. We select those with 
which our readers are less likely to be familiar. 


THe GOVERNMENT LABORATORY. 


The new Government Inland Revenue Labora- 
tory, in Clement’s-Inn Passage, is the outcome of 
the Excise Laboratory of 1842, designed to sup- 
press adulteration in tobacco. The original Broad- 
street laboratory developed in Somerset House so 
much, that in 1896 the staff consisted of 70 members, 
who analysed, within the year ending March, 1896, 
64,664 samples of all kinds. The new building, 
whose erection had been entrusted to the Principal 
of the laboratory, Dr. T. E. Thorpe, P.C.S., F.R.8., 
was completed in autumn, 1897. It adjoins King’s 
College Hospital, and is close to the new Law 
Courts. The red-brick building, consisting of a 
basement and three floors, has the advantage of 
we! lighted on three sides ; the surrounding wall 
of the sub-basement is faced with white-glazed 
bricks, and all the internal walls—-apart from 
certain offices—are lined with the same material. The 
best use is, therefore, made of daylight; the electric 
light is derived from the public mains. The floors of 
the rooms are pitch-pine parqueterie, or granolithic 
pavement. The building is heated by steam radiators, 
placed in the corridors and on the floors of the 
rooms. Beneath the radiators are channels covered 





with slate slabs, communicating directly with the 
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outer air. Inthe main laboratory, these fresh-air 
ducts open into a central conduit beneath the 
gangway, along which the steam pipes are carried, 
the heated fresh air passing into the room through 
an iron grating. All the rooms are lofty. The 
main distillation laboratory, 49 ft. by 43 ft., has 
high windows and a dormer lantern roof. From 
the top corners of this hall, four air-shafts, com- 
municating by gratings with the rooms through 
which they pass, extend down to the basement ; 
oblique passages connect them with the main flue, 
7 ft. square, running below the basement corridor. 
From each evaporating and fume cupboard, flues of 
glazed pipes are taken down to the main flue. 
This entire system is exhausted by a ventilating 
fan, situated in the basement, which drives the 
vitiated air up the shaft surrounding the boiler 
flue. The sulphuretted hydrogen cupboards alone 
have their special direct connections with the boiler 
flue. The iron fan-blades, we understand, do not 
show any material corrosion, after three years’ 
working, running six hours daily. 

The water supply is threefold. The New River 
Company sends high-pressure water for working 
the filter pumps and doing mechanical work ; this 
water passes down into the clean waste reservoir 
below the basement. The tanks on the roof for 
the laboratory benches supply are also fed from the 
mains of that company. The main laboratory has 
a special insulated tank of 1000 gallons ; this water 
is cooled by the brine pipes from the carbonic acid 
refrigerator, and also goes down to the clean waste 
reservoir, from which it is pumped up to the roof 
tanks again. 

Reduced pressure steam from the boiler is laid 
on to the various laboratories for heating, drying, 
and furnishing distilled water. The steam heats 
trough-shaped sand baths, and then passes into the 
jackets of the drying ovens, made of stout copper 
and lagged with asbestos and oak. Leaving the 
oven, the steam circulates through a worm of block 
tin, contained in an iron drum fed with cold water. 
Hot distilled water is drawn from a press under- 
neath the steam oven ; all surplus water is returned 
to the boiler. The water baths are conical copper 
vessels, covered with porcelain rings and discs of 
woodite, which are little attacked by acids, alkalies, 
and steam. ‘There are overflow pipes and indicator 
boxes, to maintain a constant water-level in the 
pan, when the bath is heated by a Bunsen burner, 
placed under the cone, if the steam should fail. 

The work of the laboratory continues to grow. 
In the year ending March, 1899, 66,243 analyses 
and examinations were made. Legal proceedings 
instituted in 224 cases, on the basis of these inves- 
tigations, led to the infliction of fines to the amount 
of 33931. The work is of the most varied character. 
The Admiralty and War Office, Boards of Agricul- 
ture and Trade, Home Office, Postal, Stationery 
Departments, Commissioners of Works, Local 
Government Board, India and Colonial Offices, 
availed themselves of the laboratory. Among the 
things submitted for examination were 500 samples 
of lime juice, which all British ships have to carry, 
tobaccos, copying - inks, steel shafts and copper 
plates, disinfectants, drugs, road sweepings from 
Regent’s Park suspected of destroying the 
trees, oils, all kinds of food-stufts, over 1000 
samples of imported butters, flag materials, 
gold lace, silks, hydrometers, waters, lead com- 
pounds for potteries, matches, &. The visitors 
were most favourably impressed with the systematic 
order, neatness, and care everywhere visible. Some 
investigations, for instance, the effect of various 
food-stuffs on the milk of cows, might suitably be 
left to other departments, we think. It need 
hardly be pointed out that, for much of the most 
difficult of the work which is done at Clement’s Inn, 
no rigorous rules can be laid down, and that con- 
flicts may arise between the Government experts 
and private chemists. There is no appeal to any 
higher court of experts, and it would be difficult to 
constitute one, since some of the best men are on 
the staff. The practice of giving the offender the 
benefit of the doubt in all dubious cases has helped 
to render the Government Laboratory popular ; it 
enjoys a high reputation, both for the quantity and 
quality of its work. 


Tue JenNneR InstrTUTE OF PREVENTIVE MEDICINE. 

That this Institute, the successor to the British 
Institute of Preventive Medicine, can carry out its 
objects—to study, investigate, discover, and im- 
prove the means of preventing and curing infective 
diseases of men and animals, and to prepare curative 





and protective materials—is largely due to the muni- 
ficence of Lord Iveagh, who has devoted the sum 
of 250,0001. to this noble aim. The Institute has 
its home on Chelsea Embankment, close to Chelsea, 
Bridge. The members of the Society were received 
by the director, Dr, Allan Macfadyen, who con- 
ducted them over the buildings, and explained the 
general objects. He had prepared microscopic 
slides showing the most dreaded microbes—cholera, 
tuberculosis, plague, anthrax, the streptococcus, 
responsible for most suppurating eruptions, &c.— 
and their development in culture media, agar-agar, 
gelatine, serum, &c. He emphasised the use of 
antitoxins for diagnostic purposes. These anti- 
toxins are made at the Sudbury branch establish- 
ment, near Harrow, where horses, after inoculation, 
are bled at intervals. It is satisfactory to state 
that they submit very quietly to this bleeding, which 
some of them have now undergone for years. When 
the antitoxin is injected into an animal or man, 
— of suffering from diphtheria, tuberculosis, 
anthrax, glanders, &c., a rise of temperature, fever, 
&c., will be observed, and a cure may result. In 
the case of diphtheria, many alive have un- 
doubtedly been saved by these means. As regards 
tuberculosis, we can ascertain by its aid whether 
or not a cow is healthy, and its milk, therefore, 
salutary. Much, however, still remains, of course, 
in the experimental stage, and medical men who 
can procure the respective anti-toxins from the 
Institute at moderate cost, are always asked to 
watch the effect carefully. How it is possible to 
isolate any particular bacterium was not explained. 
The main bacteriological laboratory occupies the 
whole north front of the ground floor. Here a 
course of systematic bacteriology is given, the prac- 
tical instruction extending over three months. 
Culture media are prepared in the basement, which 
further contains machinery, a workshop, an electric 
motor, water-distilling apparatus, and an ammonia 
ice machine with brine tank. The brine is cooled 


down. to 27 deg. Fahr., or lower, which suffices to | fro 


keep the temperature of a room at 30 deg. to 
40 deg. The ingenious mounting of the , Hae 
photomicrographic camera in the basement was 
explained by its originator, Dr. Barnard. For 
magnifications of 5000 diameters, perfect absence of 
vibration is most essential. The four optical 
systems with a common axis, together with the 
revolving arc lamp in front of them, rest on. three 
points on an iron girder, to which they are clam 
down after Lord Kelvin’s method, with the aid of 
two V rails. The arc is centred by means of two 
screws and a pinhole camera. 

On the first floor are the large chemical and water 
laboratory for twenty students ; electrical conductors 
for applying currents of various strength run along 
the benches. Further, there is the large Hansen 
laboratory, fully equipped for research and instruc- 
tion in the biology and chemistry of fermentation. 
A working model of the Hansen apparatus em- 
ployed for the preparation of pure yeast on an in- 
dustrial scale, is provided. The laboratories and the 
office at present used by the Local Government 
Board for the preparation’ and storage of glyceri- 
nated calf-lymph, as well as rooms for private re- 
search, in addition to those situated on the first 
floor, are on the second floor. On the floor above, 
we find the museum and the lecture-room, accom- 
modating 150 students. The crematorium in the 
yard consists of a muffle in which all waste ma- 
terial is destroyed; the gases, together with 
steam, are passed through glowing fuel. The 
animal house is populated with large families of 
guinea-pigs, rabbits, dogs, cats, pigeons, &., kept 
in loose cages of various sizes. A small labo- 
ratory is attached to the animal house. Working 
in these cool, well-appointed rooms may be very 
pleasant ; but danger lurks everywhere, and 
mercury perchloride bottles and basins are omi- 
nously conspicuous. 


Toe LeatHer Inpustries’ LABORATORIES. 


These laboratories form part of the Herold Insti- 
tute, in Drummond-road, Bermondsey, which was 
founded in 1894, and is endowed and supported by 
the Leathersellers’ Company, in conjunction with 
the Education Board, as a technical school for the 
study of the manufacture of leather in all its 
branches, and for research on leather manufacture, 
dyeing, and finishing. Colonel S. B. Bevington, 
whose tanneries were also visited, is the chairman 
of the governing committee, on which the Borough 
Polytechnic and the different branches of the 


‘eval building 





leather trade are also represented. The director 


of the Institute, Dr. J. Gordon Parker, personally 
took —- af the visitors. The Institute is divided 
into two departments. The day department trains 
managers of tanneries and leather works in a two 
years’ course, at an inclusive fee of 35 guineas 
a year. The evening department is organised for 
the benefit of foremen, apprentices, and better-class 
workmen, who attend on two or three nights a 
week for a period of three years, to go through 
a course of lectures and practical work. Exami- 
nations are held at the end of each term of seven 
months. The average number of day students is 
16 ; of evening students, 80. The Institute also 
undertakes commercial work, analyses, investigates 
new processes, &c.; during last year more than a 
thousand examples of materials were reported 


upon, 
Tue Roya GunrowpvER Factory. 


The Waltham Abbey Works are situated on the 
River Lea, and the various buildings of the two 
sites—the old Black Powder Works and the new 
factory on Quinton-hill—are accessible through 
canals from the river. Poplars and willows have 
been planted wherever possible, to keep the dust 
away and to break the force of any explosion. Dr. 
Oscar Guttmann, M.I.C.E., was the conductor of 
the members, who, though not admitted to all 
parts, of course, saw many things of high interest. 

he most scrupulous cleanliness is observed 
everywhere, and the problem of avoiding all 
fumes has been solved with remarkable success. 
Nitro-glycerine and finished cordite are now made 
in the old works, and the former nitro-glycerine 
works at Quinton-hill are held in reserve for emer- 
gencies. Cordite, it will be remembered, consists 
of nitro-glycerine and so-called insoluble gun- 
cotton, both dissolved in acetone with the addition 
of a small quantity of vaseline. The brown pris- 
matic powder has replaced the old black powder, 
and cordite has, within the last ten years, been 
applied for arms of all kinds. The waste acids 
m the gun-cotton manufacture were formerly 
sold. They are now regenerated in the nitric acid 
factory, which ranks among the very best of its 
kind. A small quantity of commercial oil of vitriol 
is added to the charges of the stills. Although the 
waste acid contains about 10 per cent. of water, 
the whole acid regenerated has a specific gravity of 
1.5, averaging between 95 and 96 per cent. of 
monohydrate. Even the acid collected in the 
absorbing towers goes back to the stills, 

The acetone factory has been much enlarged 
lately. Acetone is obtained by heating acetate of 


lime in cast-iron stills. The acetate splits into 
water, carbonic acid, and acetone. e@ crude 
acetone is collected in special coolers; purified 


from empyreumatic constituents, acid an 
products, and the dust of carbonate of lime, the 
acetone is redistilled in large column stills, and 
obtained in a very high state of purity 

We gave last week a list of the various works 
thrown open to the Society, and also mentioned 
the special display by the Metropolitan Fire 
Brigade. Mr. D. A. Louis was leader of that large 
party. For those interested in art—and that means 
everybody—the visits to the Art Glass Works of 
Messrs. Powell and Sons, Whitefriars-street, E.C., 
and to Messrs. Doulton’s Pottery, at Lambeth, 
were particularly interesting. In both cases, visitors 
were favoured with seeing as much of the artistic 
departments as was possible in the short time at 
disposal, the stained-glass windows and. the much- 
disputed mosaic of St. Paul’s in the first-named 
works, and the manufacture, design, and colouring 
of vases at Lambeth. To watch a thrower at work 
on his wheel is always fascinating ; in the essence, 
pottery remains what it was in ancient days. It 
was an excellent idea of the committee, we should 
like to say in conclusion, to place the Collegiate 
Church of St. Saviour, Southwark, the finest medi- 
in London, after Westminster 
Abbey, among the places of interest to be visited. 
Its record goes back more than a thousand years. 





NOTES. 
TECHNICAL Epvucation. 

AvrHoucH this country is making great, and, on 
the whole, very successful efforts to foster tech- 
nical education, and has allocated large funds, 
drawn from Imperial taxation, to county councils 
and to municipal bodies for the maintenance of 
schools and colleges, yet, o— to say, there is 
no representative of this branch of education on 


the Consultative Committee under the Board of 
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Education Act, 1900. The needs of primary, and 
also of literary, education have been considered in 
the constitution of the Committee, but no con- 
sideration has been paid to the claims of the 
newer branches of instruction. If the com- 
mittee is to be of real service, and its recom- 
mendations are to carry weight, this deficiency 
must be remedied. There have been many mis- 
takes made already in regard to technical educa- 
tion, and much money wasted by reason of the 
inexperience of those in charge of it, and it is most 
desirable that, in the future, the best advice shall 
be obtained and followed. The creation of a new 
department of learning must always be a difficult 
matter ; after all these years of educational experi- 
ment it is considered desirable to have a consulta- 
tive committee in regard to primary and secondary 
education, but, apparently technical education is 
left to evolve itself. 


MonicipaL TRADING AND THE Rapacity OF 
Locat Boptes. 

Pending the decision of the Select Committee to 
inquire into the general subject of municipal 
trading, an important finding has been come to by 
a Private Bill Committee of the House of Commons 
which directly bears upon this subject, and should 
help towards the curbing of the desire of public 
bodies to do everything for everybody. The find- 
ing of the Committee, which was presided over by 
Sir Lewis McIver, was to the effect that an exten- 
sive electric traction scheme for the Clyde district 
had originally been a good one, calculated to be of 
much use to the district ; but that it had been so 
mutilated and loaded with conditions by conflicti 
interests and the excessive demands of several loca 
bodies, that it had become wholly unworkable, and 
the remnant of it was rejected on this ground alone. 
Sir Lewis McIver went further in announcing the 
decision, by stating that the promoter had provided 
what the local bodies really wanted and could not 
get for themselves ; but they dissembled their joy, 
and determined to screw as much as possible out of 
the promoter, whether the scheme itself made a 
profit or not. He —= of the system as one 
which amounted to ‘‘ blackmail on the part of the 
local bodies,” and to ‘‘ rapacity;” and it would be 
easy to mention many similar cases throughout the 
country, proving what we have time and again con- 
tended—that the slow progress of electric light, 
power and traction is due to this attitude of local 
authorities. It is not necessary to enter into many 
details of this particular case ; they are all familiar. 
But Sir Lewis McIver laid it down that it was the 
business of a municipality to maintain the roads 
for the use of the public, not to let wayleaves. 
The scheme promoted by a Mr. Murphy, of Dublin, 
was, as Sir Lewis said, a good one in its original 
form. It was to construct an electric traction line 
from the western borders of Glasgow to Loch 
Lomond, along the north of the Clyde, and through 
a succession of industrial districts, including Clyde- 
bank and Dumbarton ; but this part had early to 
be abandoned, for the reasons indicated by the 
Chairman of the Committee. The second part of 
the scheme extended from the western alindany of 
Glasgow, on the south side of the Clyde, connect- 
ing with Paisley, Renfrew, Johnstone, and other 
parts. The Glasgow Corporation opposed the 
scheme, because some day in the remote future 
they will wish to extend their boundaries, and a 
line should not now be made in the territory 
coveted. Other corporations held up Mr. Murphy 
and his tram-cars. ‘‘ Stand and deliver” was all 
along the cry, until even Mr. Murphy was left with 
‘no extreme enthusiasm for the scheme.” Mean- 
time the people are without the advantage which 
this extensive system would undoubtedly have con- 
ferred, and so it is in many other parts of the 
co mtry. 


Tar Foster Rircne TeLavrocraPa. 
Telautographs are telegraphic instruments which 
reproduce a facsimile of the message as it is written 
or drawn by the sender. 
messages over telephone lines, we have the advan- 
tage of secrecy and security from misunderstanding, 
and we retain a valuable authentic record ; while 


the telephone with which the instrument may or| p; 


may not be combined, remains available for ordinary 
conversations. These advantages are claimed by 
the British Telautograph Company, of 97, Gresham- 
street, E.C., for a new instrument which they were 
exhibiting on Monday last. It is the invention of 
Mr: Foster Ritchie. The first telautograph, or 


copying telegraph, of Fred. Collier Blakewell, of 


If we can send such| Th 


1847, was electro-chemical, and so were several 
of its successors ; Hipp, Lenvir, and others made 
the copying telegraph essentially Rennes, 
and in this new instrument we have the electro- 
dynamic principle. Like Elisha Gray, who fol- 
lowed others in this respect, Mr. Kitchie fixes 
his transmitting style to a system of levers. But 
Gray sent step-by-step current impulses, which 
the receiver took up, provided the impulses were 
not too rapid. When worked at too high a speed, 
the receiver was apt to overshoot the mark, 
or to fail to respond. In order to secure a really 
continuous motion of the lever systems, Mr. 
Ritchie varies the resistance of the transmitter 
circuits, as was first done by Cowper in 1877. 
Each of the lever systems to which the transmit- 
ting style is attached, comprises a contact brush 
gliding over German silver resistances of hundreds 
of ohms, forming a small rheostat of arc shape. 
The levers of the receiver are similar but lighter, 
and they are attached to the armatures of two small 
electric motors. These armatures are solid steel 
cylinders wound with several hundred turns of fine 
copper wire, insulated by shellac. The whole in- 
strument consists of a horizontal transmitter 
desk, and an almost vertically arranged receiver. 
The messages are written and received on paper 
tape about 5 in. wide. When a line has been 
written, an electromagnet advances the paper, 
and the receiver style is dipped into its ink 
basin. One may write or draw slowly or at a 
very rapid rate; the receiver is quite able to 
follow. The instrument exhibited in Gresham- 
street, works with a line resistance equivalent 
approximately to the line London-Leeds | It is 
stated that satisfactory experiments have been 
made by the British and French postal authorities 
between London and Paris. It may appear a little 
singular to visitors that the facsimilia, though very 
good, are not perfect ; the dot of an i is sometimes 
missing or slightly misplaced, and loops occasionally 
come out too narrow. That is easily accounted for. 
In the first instance, the paper may bulge a little. 
Then, and that is the chief point, the transmitting 
style may wobble slightly. It resembles an ordinary 
lead pencil, which cannot be rigidly attached to 
the levers. The pencil proper rests in a ball at the 
lower extremity of the holder, and this ball is held 
by a special spring which is contained in the hollow 
lever. The writer is requested to press pretty hard, 
but may otherwise keep to hisown manner of writ- 
ing. When the style is simply inclined or turned, 
so as to describe a conical surface, the levers can 
remain at rest, and thus it may happen that there 
may be lost motion in the transmitting pencil which 
is not reproduced by the receiving style. Any want 
of symmetry in the apparatus would also affect the 
records. The Telautograph Company works under 
license from the Post Office and is prepared to let 
instruments to subscribers. The rates are not quite 
settled yet ; but we understand that the rent would 
amount to about 101. annually. This figure would 
comprise the accumulator battery which is required 
for working the instrument. For the experiments 
shown a battery of 24 volts is used. A detailed 
description would, of course, be impossible without 
diagrams. But it must not be thought that the 
instrument is complicated. The Hughes type- 
writer is a more delicate contrivance, and yet it has 
achieved great success. 








Roturne Stock ror DanisH State Raiiways.—The 
Danish State Railways are this year ordering 45 engines, 
400 gocds wagons, 25 passenger carriages, and some mai 
carriages and snow-ploughs. The engines, with the ex- 
ception of a few locomotives for shunting, have been 
ered from an Italian firm at Milan, whilst the car- 
riages have been divided amongst two home makers, 





Frencu Steam Navication.—Therevenue of the French 
General Transatlantic Company last year was 1,981,045/. 
The working expenses for the 12 months having been 
1,722,8532., the profit realised for the year was 258,192/. 
The dividend for 1899 has been fixed at 12s. 9d. per share, 
he revenue of the company increased in the first half of 
this year to the extent of 60,000. in round figures. 





American Locomotive Buripinc.—The Pittsburg 
Locomotive Works are buildirg two locomotives for the 
ieaborg, Bessemer, and Lake Erie Railroad, the frames 
of which are being constructed of a steel 
furnished by the ie Steel Company. These loco- 
ote are to be the Tangest which 7 be rashes’ 
or operation u @ stan gauge line. e boilers 
are to be 86 in. eer at the smallest ring, are to be 
constructed of 1-in. steel, and are to carry a peewee 
loco 





pressure of 225 lb. mare inch. One of these 
motives is sent to the Paris Exhibition. 





‘ WATER-TUBE BOILERS. 

To THe Eprror or ENGINEERING. 
Srr,—I note the remarks made in the House of Com- 
mons with reference to water-tube boilers. 
As the writer pointed out a quarter of a century ago, 
the subject was a complex one, requiring a full know- 
ledge of the internal and external conditions taking vm 
before a really efficient and effective water-tube boiler 
would result. Rules or laws were laid down to govern 
the design, and are as applicable to day as then. Possibly 
no boiler design could em the whole of them to their 
fullest extent; but the fact remains the same, just as 
they are regarded or disregarded so will success o2 non- 
success be the result. 

Yours truly, 


Birkenhead, July 18, 1900. JoHuN Watt. 





EXPERIMENTS WITH STEAM JETS. 
To THE EpiToR oF ENGINEERING. 

Sir, — My friend, Mr. Patrick Y. Alexander, of 
Experimental Works, Bath, has been carrying out some 
experiments, at which I have assisted, for obtaining com- 
p air by steam jets. Steam at any convenient 

ressure was admitted ag a nozzle placed near the 

ttom of a chamber for collecting the compressed air ; 
this chamber contains a quantity of water in circulation 
for the condensation of the steam. The steam enters in 
the chamber in the form of a jet sucking in atmospheric 
air which is compre by the dynamo action of the jet. 
We notice that with an ordinary steam injector for 
water-feed purposes, but drawing in air instead of water, 
that the quantity of air is nearly ———- to the 
circumference of the steam jet, and that the pressure of 
air was about one quarter that of the steam, and that it . 
varied directly with thesteam pressure. We contemplate 
carrying owt a series of experiments on air and steam 
jets. Excepting those carried eut by the late Sir W. 
Siemens, I am not acquainted with any such tests. Per- 
haps some of your numerous readers may be. 

Yours, &c., 
W. G. Watxer, A.M.1.C.E. 
47, Victoria-street, Westminster, S.V., July 23, 1900. 





STEAM TURBINE-DRIVEN LOCOMOTIVES. 
To THE EprTor OF ENGINEERING. 

Srr,—Some time I went into the question of steam 
turbo-motor locomotives for high velocities accompanied 
with large tractive effort ; and I should like to know if 
any such system has been tried, and under what condi- 
tions. 

The interesting details of the 60-ton Heisler machine in 
your current issue has reminded me of it. 

If bevel gears and Hooke’s couplings can, as they evi- 
dently dc, give economical and otherwise satisfactor 
results, there appears to be every chance of success with 
compound turbines driving their axles by (say 1 to 4 
ae} ad gearing suitably designed and enclosed in an 
OL th. 

I suggest six driving axles (four under engine and two 
under tender) driven by three high-pressure and three 
low-pressure turbines, ternately. One, or more, 
of the high-pressure turbines might be so arranged that an 
intermediate spurwheel might be ‘‘slid” into contact 
with the motor pinion and driving axle spurwheel, thus 
affording a reversed movement for light “shunting” or 
‘backing ” on to train. 

Each motor to be, say, about 150 to 200 indicated horse- 
power, depending on the axle load, to com with the 
most powerful four or six coupled engines of the present 


day. 

The driving wheels would be about 36 in. to 42 in. in 

a tages would appear to be 
e advan would a; many. 

The size of the boiler pany be much more inde- 
pendent of the guage than now; its centre of gravity 
oy 4 be lower, and its coal or oil-fuel consumption should 

ess. 


The _ stren of the axles and size and length of 
journals would not be controlled by the present eccentric 
and crank space requirements. 

The present valve gears, valves, and, above all, the 
— absorbing side-rods would be avoided. 

I think a gain in accessibility to the moving parts 
—_ result, and there would : 2 we gar me oO — 
velocity reciprocating parts with their nce weights, 
with their high piston speed, and with the: “‘ blows of a 
purposely heavily-loaded axle on the rail. In case of 
repairs or adjustment, the locomotive might be run over 
a ‘‘pit,” the steam and exhaust joints ‘‘ broken,” and 
the wheels and axle and motor (as with the electrically- 
driven locomotive of to-day) ‘*dropped” out and re- 
pl by. a new interc ble set; the main point of 
difference between a and an ‘‘express” locomo- 
tive being probably in the spur gear ratio and number 
of reverse motion-giving turbines. 

To facilitate starting, it may be advantageous to use 
high-pressure steam in a// the turbines temporarily. 

he Pet improvements in. the efficiency and dura- 
bility o ce, wip ae spar gearing with large tooth pres- 
sures (brought about by the careful aoe of trolley cars 
and motors for electrical railways) should, I think, allow 
of turbine locomotives proving satisfactory as regards 
economy and durability. I should be glad of criticism 
of such an arrangement, if you think it worth while to 


insert. 
Yours truly, 
W. Manton. 





Tudor Lodge, Sylvan-road, Wansterd, Fasex. 
Jaly 25, 1900 
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THE FLOW OF MARBLE, 
An Experimental Investigation into the Flow of Marble. 


By Frank D. Apams, M.Sc. Ph.D., Professor of Geo- 
logy in McGill University, Montreal, and Joun T. 
Nicotson, D.Sc., M. Inst, C.E., Head of the Engi- 
neering Department, Municipal Technical School, Man- 
chester. mmunica by Professor H. L. Cat- 
LENDAR, F.R.S.* 

Tat rocks, under the conditions to which they are 
subjected in certain parts of the earth’s crust, me 
bent and twisted in the most complicated manner is a 
fact which was recognised by the earliest geologists, and 
it needs but a glance at any of the accurate sections of 
contorted regions of the earth’s crust which have been 
prepared in more recent years to show that there is often 
a transfer or “‘ flow” of material from one place to another 
in the folds. 'The manner in which this contortion, with 
its concomitant ‘‘ flowing,” has taken place is, however, a 
matter concerning which there has been much discussion, 
and a wide divergence of opinion. Some authorities have 
considered it to be a purely mechanical process, while 
others have looked upon solution and redeposition as 

laying a necessary ré/e in all such movements. The pro- 

Biem is one on which it would appear that much light 
might be thrown by experimental investigation. If move- 
ments can be induced in rocks under known conditions, 
with the reproduction of the structures found in deformed 
rocks in nature, much might be learned concerning not 
only the character of the movements, but also concerning 
the conditions which are necessary in order that the 
movements in question may take place, 

Ibis generally agreed that three chief factors contri- 
bute to bringing about the conditions to which rocks are 
subjected in the deeper part of the earth’s. crust, where 
folding with concomitant flowing is most marked. These 
are: 

1. Great pressure. 

2. High temperature. 

3. Percolating waters. 

With regard to the first 

mere cubic compression does not 

of the nature of flowing, although it may produ 
molecular rearrangement in the rock. A different 
ressure is necessary to give movement to the mass. As 

Fie has pointed out, there is reason to believe that 

‘*Unformung ohne Bruch” takes place when a rock is 

subjected to a pressure which, while greater in some 

directions than:in others, in every direction exceeds the 
elastic limit of the rock in question. Whether all these 
factors, or only certain of them, are actually necessary for 
the production of rock deformation is a question which 
also requires to be determined by experiment, for by ex- 

riment the action of each can be studied separately, as 
in combination with the others. 

In the paper of which this is an abstract, a first contri- 
bution to such a study. is presented, pure Carrara marble 
being the rock selected for study. The investigation is 
now being extended to various other limestones, as well 
as to granites and other rocks. é ; 

In order to submit the marble to a differential pressure, 
under the conditions above outlined, it was sought to 
enclose the rock in some metal having a higher elastic 
limit than marble, and at the same time possessing con- 
siderable ductility. After a long series of experiments, 
heavy wrought-iron tubes of special construction were 
adopted. These were made, following the plan adopted 
in the construction of ordnance, by rolling thin strips of 
Low Moor iron around a bar of soft iron, and welding the 
strips successively to the bar, as they were rolled around it. 
The core of soft iron composing the bar was then 
out, leaving a tube of Low Moor iron, the sides being 
about } in, in thickness, and so constructed that the fibres 
of the iron ran around the tube instead of being parallel 
to its length. These were found to answer the require- 
ments admirably. 

The following procedure was then adopted. Columns 
of the marble, 1 in. or, in some cases, 0.8 in. in diameter, 
and about 1 5in. in length, were accurately turned and 
polished. The tube was then very accurately fitted 
around the marble. This was accomplished by giving a 
very slight taper to both the column and the interior of 
the tube, and so arranging it that the marble would only 
pass half-way into the tube when cold. The tube was 
then expanded by heating, so.as to allow the marble to 
pass completely into it, and leave ahout 1.25in. of the 
tube free at either end. On allowing the tube to cool, a 
perfect contact between the iron and the marble was 
obtained,’ In some experiments the tube was subse- 
quently turned down, so as to be somewhat thinner 
immediately around the marble. In either end of the 
tube, containing the column, an accurately fitting steel 
plug or piston was then inserted, and by means of these 
the pressure was applied. The high pressure requi 
was obtained by means of a powerful press, especially 
constructed for the purpose, consisting of a double 
hydraulic ‘‘ intensifier,” the water pressure being in the 
first instance obtained from thecity mains. By means of 
this machine, pressures up to 13,000 atmospheres could be 
exerted on the columns having a diameter of 0.8 in., and 
the pressures could be readily regulated and maintained 
at a constant value for months at a time, if required. 

It having been ascertained that the columns of the 
marble 1 in. in diameter and“1} in.:in height crushed at a 
pressure of from 11,430 Ib. to 12,026 lb. to the square 
inch; the column enclosed in its wrought-iron tube in the 
manner above described, was placed in the machine and 
the pressure applied gradually, the exterior diameter of 
the tube being accurately measured at frequent intervals. 

* No effect was noticeable until a pressure upon the marble, 

varying, of course, with the thickness of the enclosing 


factor, it must be noted that 
roduce movements 





* Abstract of paper read before the Royal Society. 


tube, but generally about 18,000 Ib. to the square inch, 
was reached ; when the tube was, found to slowly b 

the bulge being symmetrical and confined to that on 
of the tube surrounding the le. The distension was 
allowed to increase until.the tube showed signs of rup- 
ture, when the pressure was removed and the experiment 
concluded. The conditions under which the marble was 
submitted to pressure were four in number : 

1, At the ordinary temperature in the absence of mois- 
ture. (Cold dry crush.) 

2. At 300 deg. Cent. in the absence of moisture. (Hot 
dry crush. ) 

3. At 400 deg. Cent. in the absence of moisture. (Hot 
dry crush.) : 

4, At 300 deg. Cent. in the presence of muisture. (Hot 
wet crush.) : 

Eight experiments were made on marble columns at 
the ordinary temperature, in the absence of moisture, the 
rate at which the pressure was applied differing in diffe- 
rent cases, and the consequent deformation being in some 
cases very slow, and in others more rapid, the time occu- 
|e by the experiment being from 10 minutes to 64 days. 

he amount of deformation was not in all cases equal, as 
some of the tubes showed si of rupture sooner than 
others. On the completion of the experiment the tube was 
slit through reas negro 4 by means of a narrow cutter 
in a milling machine, along two lines opposite one another. 
The marble within was found to be still firm and com- 
pact, and to hold the respective sides of the tube, now 
completely severed from one another, so firmly together 
that it was impossible without mechanical aids to tear 
them apart. By means of a steel wedge driven in be- 
tween them, however, they could be se ted, but only: 
at the cost of splitting the marble through longitudi- 
nally. The half columns of the marble now deformed 
generally adhere so firmly to the tube that it is necessary 
to spread the latter in a vice in order to set them free. 
The deformed — while ay — compact, differs 
in appearance from the original rock in possessing a 
dead white colour, somewhat like chalk, the glistening 
cleavage surfaces of the calcite being no longer visible. 
The difference is well brought out in certain cases, owing 
to the fact that a certain portion of the original marble 
often remains unaltered and unaffected by the pressure. 
This, when present, has the form of two blunt cones of 
obtuse angles whose bases are the original ends of the 
columns resting against the faces of the steel plugs, while 
the apices extend into the mass of the deformed marble, 
and — one toward another. These cones, or rather 
parabolas of rotation, are developed, as is well known, in 
all cases when cubes of rock, Portland cement, or cast iron 
are crushed in a testing machine in the ordinary manner. 
In the present experiment they seldom form any large 
portion of.the whole mass, 

In order to test the strength of the deformed rock, 
three of the half columns from different experiments, 
obtained as above described, were selected and tested in 
compression.. The first of these, which had been de- 
formed very slowly, the experiment extending over 64 
days, crushed under a load of 5350 lb. per square inch ; 
the second, which had been deformed in 1} hours, crushed 
under a load of :4000 Ib. per square inch; while the third, 
which had been quickly deformed, the experiment occu- 
pying only 10 minutes, crushed under a load of 2776 lb. 
per square inch. As mentioned above, the original 
marble, in columns of the dimensions possessed by these 
before deformation, was found to have a crushing weight 
of between 11,430 Ib. and 12,026 lb. per square inch. 
These figures ‘show that, making all due allowance for 
the difference in of the specimens tested, the 


red | marble after deformation, while in some cases still pos- 


sessing considerable strength, is much weaker than the 
—_ rock. They also tend to show that when the 
deformation is carried on slowly, the resulting rock is 
stronger than when the deformation is rapid. f 
Thin sections of the deformed marble, ing vertically 
through the unaltered cone and the deformed portion of 
the rock, were readily made, and when examined under 
the microscope clearly showed the nature of the move- 
ment which had taken place. The deformed portion of 
the rock can he at once distinguished by its turbid ap- 
pearance, differing in a marked manner from the clear 
transparent mosaic of the unaltered cone. This turbid 
appearance is most marked along a series of reticulating 
lines running through the sections, which when highly 
magnified are seen to consist of lines or bands of minute 
calcite granules. They are lines along which shearing 
has taken place. The calcite individuals along these 
lines have srl down, and the fragments so produced 
have moved over past one another, and remain as a 
compact mass after the movement ceased. In this granu- 
lated material are enclosed great numbers of irregular 
fragments and shreds of calcite crystals, bent and twisted, 


red | which have been carried along in the moving mass of 


granulated calcite as the shearing pr 
structure is therefore cataclastic, and is 
that seen in the felspars of many gneisses. 
Between these lines of granulated material the marble 
shows movements of another sort. Most of the calcite 
individuals in these positions can be seen to have been 
squeezed against one another, and in many cases a distinct 
flattening of the grains has resulted, with marked strain 
shadows, indicating that they have been bent or twisted. 
They show, moreover, a finely fibrous structure in most 
cases, which, when highly magnified, is seen to be due to 
an extremely minute polysynt etic twinning. The chalky 
aspect of the deformed rock is, in fact, due chiefly to the 
destruction by this repeated twinning of the continuity of 
the cleavage surfaces of the calcite individuals, thus 
making the reflecting surfaces smaller. By this twinning, 
the calcite individ are ei under the pressure to 


. is 
identical with 





alter their shape somewhat, while the flattening of the 
grains is evidently due to movements along the gliding 





planes of the crystals. In these therefore, the 
rock presents a continuous mosaic of somewhat flattened 


grains. - 

From .a study of the thin sections it seems probable 
that very. rapid deformation tends to increase the relative 
abundance of the granulated material, and in this way to 

e the rock weaker than when the deformation is a. 

When: the marble is heated to 300 deg. Cent. in a 
suitably constructed apparatus and is then subjected to 
deformation under conditions which otherwise are the 
same as before, the cataclastic structure is found to be 
absent and the strength of the deformed marble rises to 
10,652 Ib. to the square inch, that is to say, it is nearl 
as ae placer origi oe — grain, which 
in the are prac ly equidimensi are 
now distinctly flattened, some of ther being three or even 
four times as long as they are wide. Some grains can be 
seen to have been bent around others adjacent to them, 
the twin lamelle curving with the twisted grain. In 
others, again, of these twisted lamellz, the twinning only 
extends to a certain distance from the margin, leaving a 
clear untwinned portion in the centre. The rock consists 
of a uniform mosaic of deformed calcite individuals. 

When the deformation is carried out at 400 deg. Cent., 
no trace of cataclastic structure is seen. 

An be page was then madein which the marble was 
deformed at 300 deg. Cent., but in the presence of mois- 
ture, water being forced through the rock under a pres- 
sure of 460 1b. per square inch d the deformation, 
which extended over a period of 54 days, or nearly two 
months. Under these conditions the marble yielded in 
the same manner as when deformed at 300 deg. Cent., 
in the absence of moisture, that is, by movements on 
gliding — and by twinning, but without cataclastic 
action. deformed marble, however, when tested in 
compression, was found actually to be slightly stronger 
than a piece of the original marble of the same shape. 
The structure developed was identical with that of the 
marble deformed at 300 deg. Cent. in the absence of 
water. The presence of water, therefore, did not in- 
fluence, the character of the deformation. It is quite 
possible, however, that there may have been a deposition, 
of infinitesimal amount, of calcium carbonate along very 
minute cracks or fissures, which thus helped to maintain 
the strength of the rock. No signs of such deposition, 
however, were visible. 

By sud ying the marble deformed at a temperature of 
300 deg. t., or better at 400 Cent., it will be seen that 
structures induced in it 4 and the nature 
of the motion, is precisely the same as that observed in 
metals when they are deformed by impact or by compres- 
sion. Ina recent paper ka are a Ewing and Roseahain, 
‘*Experiments in Micro-Metallurgy ; Effects of Strain,” 
which appeared in these Proceedings, three photographs 
of the same surface of soft iron, showing the results of 
Pp ive deformation by pressure, are shown, which 
photographs could not be a from those of thin 
sections of the marble described in the — paper, at 
corresponding stages of deformation. In both cases the 
movements are caused by the constituent crystalline in- 
dividuals sliding upon their gliding planes or by poly- 
synthetic twinning. In both cases the motion is facilitated 
by the application of heat. The agreement between the 
two is so close that the term “‘ flow” is just as correctly 
applied to the movement of the le in compression 
under the conditions ‘described, as it is to the movement 
which takes place in gold when a button of that metal is 
squeezed flat in a vice, or in iron when a billet is passed 
between rolls. 

In order to ascertain whether the structures exhibited 
by the deformed marble were those p by the lime- 
stones and marbles of contorted districts of the earth’s 
crust, a series of forty-two specimens of limestones and 
marbles from such districts in various of the 
world were selected and carefully studied. Of ‘these 
sixteen were found to exhibit the structures seen in the 
artificially-deformed marble, In these cases the move- 
ments had been identical with those developed. in the 
Carrara marble. In six other cases the structures 
certain analogies to those in the deformed rock but were 
of doubtful origin, while in the remaining twenty the 
structure was different. : 
The following is a summary of the results arrived at : 

1. By submitting limestone or marble to differential 
pressures exceeding the elastic limit of the rock and 
under the conditions described in this paper, permanent 
deformation can be produced. 

2. This deformation, when carried out at ordinary tem- 
peratures, is due in part to a cataclastic structure and in 
part to twinning and gliding movements in the individual 
crystals ages ground the roc , 

3. Both of these structures are seen in contorted lime- 
stones and marbles in nature. 

4. When the deformation is carried out; at 300 deg. 
Cent., or better at 400 deg. Cent., the cataclastic struc- 
ture is not developed, and the whole movement is due to 
changes in theshape of the component calcite crystals by 
twinning and gliding. 

5. This latter movement is identical with that pro- 
duced in metals by squeezing or hammering, a movement 
which in me asa rule, as in marble, is facili- 
tated by increase of temperature. 

6. There is, therefore, a flow of marble just as there is 
8 flow metals, under suitable conditions of re, 

7. The movement is aleo identical with that geen in 
glacial ice, although in the latter case the movement may 
not be entirely of this character. 

8, In these experiments the presence of water was not 
observed to exert any influence. 

9. It is believed, from the results of other experiments 
now being carried out but not yetcom that similar 
t, 


the movemen 





movements can, to acertain extent at induced in 
granite and other harder crystalline rocks, 
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ELECTRO-GALVANISING BOILER 


“x 


ELECTRO-GALVANISING is now being extensively used 
for the protection of boiler tubes, both in England and 
abroad, the Admiralty specifying that all boiler tubes 
should be coated externally with a coating of zinc 
equal to 1} oz. per square foot, and that economiser 
tubes should be coated inside and outside with an equal 
thickness. 

The illustration we give is that of a Cowper-Coles 
regenerative plant, that has recently been erected for 
the Germania Shipbuilding and Engineering Company 
at Tegel, near Berlin, for the coating of boiler tubes, 
such as are used in the Thornycroft and Yarrow water- 
tube boilers. 

The dynamo is capable of giving 3000 amperes at 
6 volts, and is direct coupled to a three-phase motor, 
which is provided with a pulley for driving a small- 
air compressor, which is used for circulating the elec- 
trolyte. The electric current is convéyed to the de- 
positing tank by means of bare copper strips. The 
switchboard is provided with ammeter, voltmeter, and 
main switch; a resistance is found to be unnecessary. 
The circulation of the electrolyte is effected in the 
following manner (Figs. 1, 2, and 3): The acid solution 
falls over a wooden sill placed in one corner of the 
zincing tank into an overflow tank, and then flows into 
a compressed-air tank. When air is blown in, the 
solution is forced up into the regenerating tanks; a 
non-return valve is placed in the pipe connecting 
the overflow tank to the compressed air tank, to 
prevent the air escaping into the zincing tank. The 
supply of air to the compressed-air tank is regulated 
by means of a three-way cock actuated by a float 
a Bor in the regenerating tank, in such a manner 
that when the air is cut off from the compressed- 
air tank, it is blown through the solution in 
the zincing tank, thus keeping it agitated. Zinc 
dust is placed in the regenerating tanks, or wooden 

rids covered with cocoanut matting, mixed with 
finely divided coke or sand, so as to form a filter 
lead, and at the same time regenerate the electrolyte, 
The regenerated electrolyte returns to the zincing tank 
at the bottom of the opposite corner to which is haves 
the regenerating tanks. 

The electrolyte contains 35 oz. of crystallised zinc 
sulphate to the gallon of water. In practice it is found 
very important to keep the zincing solution slightly 
acid, otherwise the zinc coating will not be adhesive, 
and will have a tendency to blister. The best propor- 
tion of free sulphuric acid is about one-tenth to every 
gallon of water. The amount of free acid in solution 
is quickly determined by using capsules of gelatine 
containing known quantities of alkali. A small portion 
of lacmoid solution is then added, and if a pink colour 
is obtained, it indicates the presence of more than 


10 oz. an gallon of free acid; if a violet colour is | 1899, 
’ will be seen that the ratio of the working expenses to 
traffic receipts last year was 66.90 per cent., as compared 


obtained, the solution contains less than 10 oz. of free 
acid per gallon, 
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Natat GOVERNMENT Raitways.—It appears from the 
report of Mr. D, Hunter, general manager of the Natal 
Government railways, that the total revenue acquired 
the lines in 1899 was 940,100/., as compared 
417/. in 1898, showing a decrease of 46,317/., or 4.69 
percent. The average length of line worked in 1892 was 
The working expenses in 
1899 were 628,943/., leaving the net profit for the year at 
311,1577., or 42. 53. 8d. per cent. 
capital expended upon the lines (7,267 
return for 1898 was 5/. 14s. 2d. per cent. per 
t it is certainly remarkable that as much as 
—_. <r ser in ere It sh pos 

ie wo expenses last year inclu 
102,737/., oc ayer the relaying of the main line in 

certain additions and improvements. It 
the | labour, but t¢ 


should be 

















with 59.79 per cent. in 1898. Passenger traffic showed 
an increase last year, both in the number of persons 
carried and in the income derived from their conveyance. 
The branch lines also carried an increased number of 
— ert ng ear. It should a eapoaoed in 
mind, however, that the figures representing the passen- 
ger traffic of 1899 were somewhat inflated by the rush 
of pam from the South African Republic, as well 
as from the higher districts of the colony, during the 
latter half of the year, in consequence of the disturbed 
political condition of the Transvaal, the Orange River 
Colony, and Northern Natal. The total number 
of passengers carried in 1899 was 1,428,317, as com- 
pared with 1,224,963 in 1898. To these figures have 
to be added passengers travelling with season tickets, 
of which 1213 were in force in 1899. The total 
traffic receipts for 1899 showed a diminution of 46,317/., 
as compared with 1898, while the working expenses were 
larger by 39,1277. The net’ revenue showed accordingly 
a wer § off of 85,4447. This result is, of course, ex- 
plained by the state of war which existed during the last 

uarter of 1899, the advance of the Boer forces into 

orthern Natal having deprived the Natal Government 
system of lines of 205 miles of open railway. The expen- 
diture, on the other hand, was i , as the staffs 
of the temporarily abandoned lines had to be retained 
for future service, and a gee | had to be made in 
working military traffic. maintenance of rolling 
stock also involved an increased change last year. The 
bubonic in India reduced the supply of Indian 





deficiency under this head was made up 
by the employment of more natives. 
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THE ELECTRIC POWER STATION AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE COMPAGNIE GENERALE D’ELECTRICITE DE OREIL. 
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THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 

THE CREM AND WEYHER-RICHMOND INSTALLATION. 

THe Compagnie Générale d’Electricité de Creil, 
which, webelieve, is a branch, quite recently established, 
of the great firm of French contractors, Messrs. Daydé, 
Pillé, et Cie., together with MM. Weyher and Rich- 
mond, contribute a very important unit to the French 
electric power station. It is marked 10 on the plan we 
published, page 647 of our last volume, and develops 
1000 horse-power in the form of a continuous current 
of 250 volts at 2700 amperes. We propose at a later date 
to publish drawings of the Weyher and Richmond en- 
gine, of which we now give some general particulars, to- 
gether with a more detailed description, and illustra- 
tion, of the Creil generator. This dynamo, which is of 
the type A 700 of the constructors, has an approximate 
capacity of 700 kilowatts. The fixed ring is of cast 
steel, with fourteen converging cores terminating in 
wrought-iron pole-pieces. The armature is 2.250 metres 
(7 ft. 4.58 in.) outside diameter, and .510 metre 
(20.08 in.) wide. It is built up of thin iron plates 
with paper insulation, the ring thus made _ being 
mounted on a cast-iron spider on the driving 
shaft. The outer surface of the armature is smooth ; 
the winding consists of nag 5g wire of rectan- 
ular section, held in place by binding strips, and 
ocked at intervals by small bars set in grooves 
made in the face of the armature. The collector has 
an outside diameter of 1.600 metres (63 in.), and a 
useful length of .185 metre (7.28 in.); it is made of 
strips held together between two locking rings, and 
is mounted on a ring fixed against the side of the 
armature. The brushes are 56 in number ; they are of 
& special design, belonging to the Creil Company, and 
are known as compound, being copper and carbon. 
The tested efficiency of the generator is 94 per cent. 
We publish above two views of the dynamo: for 
which, as well as for the preceding and following 
information, we are indebted to the Compagnie 
Générale d’Electricité de Creil. As said above, the 
generator is driven by a Weyher-Richmond engine, 
about which we may add a few iculars. It is a 
horizontal single-cylinder engine, fitted with the Lefer 
valve gear, and possessing several points of interest. 


The following are some particulars : 
Diameter of cylinder 1.050 metres (41.34 in.) 
Length of stroke ... ... 1.000 ,, (39.37,, ) 
Number of revolutions per 


minute 


Sie oss tee 120 
Working steam pressure ... 7 kilogs. (1001b. per sq. in.) 





* See pages 647, 712, 746, 815, and 846 of vol. Ixix., and 
Pages 12, 50, and 79 ante, 
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The frame is very massive, and has large bearing 
surfaces on the foundations; the upper part has a 
circular form between the main bearings and the cy- 
linder. The cylinder is made in three parts; the 
central part consists of two concentric cylindrical 
lengths, with a relatively wide space between them, 
which forms a steam jacket; the two other parts 
form the cylinder ends and carry the admission and 
exhaust gear; the steam chests are also jacketed with 
live steam. A detailed description of the valve gear 
must be deferred till we pare 5 drawings ; the valves, 
two on each cylinder end, have the form of sectors, 
and receive an alternating motion on their spindles from 
a system of levers that permit a full range of regulation 
under the best conditions ; the steam and against pas- 
sages are made in the ends of the cylinders, the sector 
valves vibrating on the valve seats on the outer side, 
so that there is no waste space at either end of the 
cylinder. The connecting-rods that control the move- 
ment of the steam admission valves carry a projection 
that operates a lever controlled by the governor ; and 
according to the position of this latter, a joint in the 
connecting-rod is affected, so that the length of the 
connecting-rod iy modified, and the cut-off altered 
accordingly. The connecting-rods actuating the ex- 
haust valve move a lever turning on a fixed axis, and 
haviog a head that slides in the slotted path formed in 
a disc mounted on the same axis as the exhaust valve. 
The grooved sage is partly curved and partly straight, 
and when the slide is in the straight part of the 
groove, it gives the exhaust valve the. desired move- 
ment with a very rapid clearing of the valve.’ When 
travelling on the curved portion of the cam path, no 
movement occurs, and the exhaust valve remains 
closed. 
movement except at the moment of opening and 
closing the exhaust. The governor is mounted on the 
motor shaft, so that every variation of speed is trans- 
mitted direct, without the loss of time or change in the 
variation that might accompany an intermediate trans- 
mission. The governor is of the disc type balanced 
by variable tension springs that adjust themselves 
to suit the required conditions of working, so that 
the speed of running always remains constant under 
extreme variation in load. The action of the regulator 
is transmitted direct to the shaft carrying the levers 
that act on the pawls of the steam admission valve 
rods. A double-acting safety disconnecting device is 
introduced, if from any cause the engine exceeds the 
speed for which it is set, or if the governor should 
cease to work. Sight-feed lubricators are 
throughout the engine, and the cylinder is lubricated 
by an oil pump driven off the crosshead. The 
engine is started by admitting steam to the cylinder 





By this arrangement the valves have no| J 


used | At 208 works covered yh 





The engine exhibited on 


by opening a screw valve. 
the Champ de Mars is furnished with an independent 
condenser, but it is arranged so as to use a condenser 
forming a part of the machine, and placed either below 
the ground level, or in extension of the cylinder. 
When desired, the engine can be worked non-con- 
densing. 


=> 


INDUSTRIAL NOTES. 

THE state of the labour market, as disclosed in the 
returns to the Labour Department of the Board of 
Trade, indicated a slight falling off during the past 
month, but, on the whole, employment remained 
good. This general conclusion is based on re- 
turns, namely, 1752 from employers, 617 from trade 
unions, and 136 from other sources. The chart line 
has moved up slightly, but it keeps, nearly a middle 
course, between 2 and 3 per cent. of unemployed. 

In the 138 trade unions specially reported on there 
was an aggregate of 533,119 members, of whom 13,992, 
or 2.6 per cent., were reported to be unemployed, as 
compared with 2.4 per cent. in the month previous, 
and 2.3 per cent. a year ago in five fewer unions, 
whose membership was less by over 30,000. This 
shows a steadiness of employment in most of the chief 
industries in the a 

The state of employment in the various industries 

confirms the general view given above. In coulmining, 
employment during the month was good. At collieries 
employing 458,056 workpeople the pits were worked 
on an average 5.18 days per week. The average was 
reduced by the holidays which intervened, and which 
prevent comparison with the same period of last 
ear. 
In ironstone mining employment continued good, 
but the number of days worked was fewer than a year 
ago by reason of the holidays. The average number 
of days worked at the mines and open works, at 
which 16,569 persons were ee Ry was 5.54 per 
week in the four weeks enumerated. 








In the pig-iron industry employment has continued 
good, and has even improved ay. At the works 
of 117 ironmasters reporting, 383 furnaces were in 
blast employing about 26,100 workpeople, as compared 
with 381 furnaces in the previous month and 379 fur- 
naces a year ago. 

Employment in the manufacture of iron and steel 
continues good, and is much better than a year ago. 
the returns, 83,324 work- 
people were employed ; the total volume of employ- 
ment, taking into account both the total number em- 
ployed, and the total number of shifts worked, has 
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increased by 0.5 per cent., as compared with a year 
ago. 

In the tinplate trade employment shows a decline, 
as compared with the previous month; it is, however, 
still better than it was a year ago. There were 401 
mills at work, including those engaged in the manu- 
facture of black plates, or 15 fewer than a month ago, 
but 21 more than a year ago. The total number of 
persons employed at the mills was about 20,000. 





In the engineering and metal trades group employ- 
ment has continued fairly good and steady. The pro- 
portion of unemployed members of the various unions 
was 2.5 per cent., as compared with 2.3 per cent. in 
the month previous, and 2.3 per cent. a year ago. 
The steadiness and regularity of employment have 
been noticeable for a long time past. 

In the shipbuilding group of trades employment is 
still good, though scarcely as brisk as it was. The 
proportion of unemployed union members was 2.1 per 
cent., as compared with 1.6 per cent. in the previous 
month, and 1.7 per cent. a year ago. In this group, 
also, there has been regularity. 

Employment in the building trades group has re- 
mained good, but the proportion of unemployed has 
very slightly increased from 1.9 to 2.0 percent. A 
year ago the proportion was 1.5 per cent., only, in 
the trades reporting. The furnishing trades are also 
a little less active, the proportion of unemployed 
members being 1.6 per cent., as compared with 1.0 
per cent. in the month previous, and 0.9 per cent. 
a year ago. In the glass trades the proportion out of 
work has increased from 9.9 to 10.2 per cent. at latest 
return. 





Employment in the printing and bookbinding trades 
is quiet. The proportion of unemployed union mem- 
bers was 4.6 per cent , as compared with 4.4 per cent. 
in the preyious month, and 4 0 per cent. a year ago. 
Employment in the paper trades has fallen off; the 
proportion of unemployed members of the unions was 
3.7 per cent., as compared with 2.8 per cent. in the 
previous month, and 2.4 per cent. in the same month 
of Jast year. 

Employment in the boot and shoe trades shows a 
further decline, trade being dull in most centres. In 
the leather trades generally employment remains good; 
the proportion of unemployed union members was 
1.5 per cent., as compared with 1.6 per cent. in the 
previous month, and 2.9 per cent. at the same period 
& year ago. 

In the cotton industry, employment continues good 
on the whole in the spinning branch ; but there has 
been a marked decline in the weaving branch, where 
employment is only regarded as—at the best—fair. 
In mills and factories, employing about 83,000 females, 
the returns show that in spinning mills 83 per cent., 
and in weaving factories 75 per cent. were in full 
employment, as compared with 87 and 93 per cent. 
respectively in the previous month, and 96 and 90 per 
cent. a yearago. Inthe woollen and worsted trades 
there has been a decline, and the hosiery trade is not 
quite so good as it was. 

Work at the docks has been interrupted by recent 
disputes, the normal conditions being upset. In the 
agricultural districts employment has been fairly 
good on the whole, the i interruptions being from 
the weather, the crops in some cases being backward 
for the season of the year. 





There were 45 fresh disputes during the month, 
involving some 22,978 eakpeneie, of whom 14,380 
were directly, and 8598 indirectly, affected. The 
corresponding number of disputes in the previous 
month was 44, involving 15,931 persons, and 59 in the 
same month of last year, involving 14,254 workpeop!e. 
Of the total number of fresh labour disputes in the 
month, 10 were in the building trades, 10 in mining 
and quarrying, nine in the engineering, metal, and 
shipbuilding groups of trades, eight in the transport 
trades, three in the textile trades, and five in miscel- 
aneous industries. Forty-two old and new labour 
disputes were reported to be settled in the month, 
involving 16,085 workpeople. Of these, eight were 
decided in favour of the workpeople, only 657 being 
affected ; eleven, in favour of the employers, affecting 
6635 persons ; and 20 disputes, involving 6356 persons, 
were arranged hy compromises. The three remaining 
disputes, affecting 2437 persons, were under considera- 
tion at the date of the report. 

Changes in the rates of wages, affecting about 35,000 
workpeople, were reported in the month, of which 
number 30,000 obtained advances averaging ls. 6d. 
weekly per head, and about 5000 sustained awe Bt 
averaging about ls. 94d. per head. The net result of 
the entire changes was an increase of about 1s. 04d. 
per head per week in the wages of the whole 35,000 

rsons affected. The principal increases were in the 
iron and steel industries. The decreases affected about 
200 operatives in the building trades in Scotland, 4000 
quarrymen in North Wales, and 800 steel workers at 
Barrow. Changes affecting about 1850 persons were 
preceded by a stoppage of work ; changes affecting 





17,820 were effected by the operation of sliding scales, 
and those affecting 1600 were determined by con- 
ciliation or arbitration. The remaining changes were 
arranged by direct negotiation between the parties. 





The monthly returns of the Boilermakers and Iron 
Ship Builders show that in the inland districts trade 
still continues very good, ‘‘ with every prospect of 
its continuance for some little time to come.” In the 
shipbuilding districts it is in about the same condition 
as for some few months past. Orders are, for the 
period of the year, comparatively few, but it is stated 
that shipowners have orders to give out to replace 
vessels, sold, disabled, or lost, but are chary of doing 
so while the present high prices last. It is said that 
lower quotations are Cake made, but the cost of 
material is such that no great reductions can be made 
at present. The total number on the funds was 3206, 
as compared with 2517 in the month previous—an in- 
crease of 509. There was an increase under each head. 
The unemployed of all sections and classes increased 
from 659 to 1016, the largest increase being on home 
donation benefit—from 479 to 796. On sick benefit the 
increase was from 1277 to 1329 ; and on superannuation 
from 581 to 631. It appears, however, that the larger 
part of the increased unemployed benefit was due to 
sectional disputes on the north-east coast, where the 
strikes of chippers and painters threw out of employ- 
ment many members of this union; and on the ‘Tyne 
and Wear disputes led to partial non-employment. 
Complaints as to lost time are noted from Stoke, and 
in connection with the North Staffordshire Railway 
Company, both being busy. The brauch committee 
have determined to deal with all such cases, as they 
cause injury to the seciety. Negotiations have been 
going on for some time for the amalgamation of the 
“London Society of Drillers” as part and parcel of 
the Boilermakers and Iron Ship Builders’ Society, as a 
section, and the members are now required to ratify 
the terms agreed upon. It appears that the negotia- 
tions have m of the most friendly character all 
through. The amalgamation will prevent friction as 
regards demarcation of work. 





A firmer and steadier tone marked the iron market in 
Lancashire last week, and more business was reported. 
But buying is still restricted to small quantities to 
cover present requirements. The idea of any material 
reductions in prices seems to have gone, for makers 
generally are as firm as ever in their quotations, and 
outside brands are also firm in price. The general 
state of the labour market in the Manchester and Sal- 
ford district is good. In branches of trade unions with 
22,609 members there were 469 reported to be unem- 
pleyed, or 2.1 per cent., showing a decrease as com- 
pared with the previous month’s returns. Engineers, 
brassfounders, and sheet metal workers, describe em- 
a as fair; ironfounders, machine workers, 

oilermakers, &c., as good. In Northwich and War- 
rington all branches connected with the iron, steel, 
and metal-using trades are busy. In the Oldham dis- 
trict employment in the engineering trades is again 
reported as good, except in the textile machine- 
making sections. Gas-meter makers, plate and machine 
moulders, and iron grinders report trade as slack ; 
toolmakers, core- makers and tinplate workers as 
moderate ; boilermakers, ironfounders, patternmakers, 
brassfounders, spindle and flyer-makers as good. In 
the Bolton district, engineers, steam-engine makers, 
ironfounders, and boilermakers are fairly well em- 
ployed, as they are also in Bury and Wigan; but 
machine-making firms are slack. The ironworkers 
at Bury, Chorley, and Wigan are slightly less 
active; in the latter place less activity was caused 
by a dispute. In the Blackburn and Burnley dis- 
tricts and at Colne and Todmorden trade is fair ; tin- 
plate workers have been busy, but employment in some 
sections of the cotton industry is not quite so good. 
In the Liverpool and Birkenhead districts all branches 
connected with engineering and shipbuilding—except 
ship-joiners—report trade as moderate, the latter as 
dull. Shipwrights are, however, busy ; generally em- 
ployment may be regarded as good. 





The furnaces, mills, forges, &c., in South Stafford- 
shire, East Worcestershire, and South Shropshire are 
running full time. In the Wolverhampton district 
there has been a little more activity in the market 
for finished iron since the quarterly meetings, and 
the decisions not to make any change in the quota- 
tions that have prevailed for the last three months. 
As regards Big iron it appears that the concessions 
recently made have been withdrawn. Marked bars 
stand at full quotations, but it is said, that less than 
full rates have been in some instances accepted for 
unmarked iron. Steel has declined in price in some 
cases, owing to exterval competition. The demand for 
material has been rather quiet, but makers are well 
sold for the present, and consequently can afford to 
wait. Engineers report that employment is better; 
there was not a single member on donation benefit in 
the district at the date of the July report, and there 
was only one out of work at the date of the June 


report. Ironfounders, boilermakers, tank and gas- 
meter makers, bridge and girder constructors, are 
busy, as also are smiths and strikers, and workers in 
the railway sheds. In the cycla branches there is a 
decline, but the motor branches are busy. The malle- 
able iron workers at Walsall are busy, and at Coal- 
brookdale and Madeley all the engineering branches 
are busy. As regards the hardware industries, it is 
complained that there is a slight falling off in the nut, 
bolt, and tube branches, but nothing serious. In 
fourteen other industries, including electrical and 
gas fittings, and other important branches, trade is 
good ; in seven smaller industries, moderate ; in five 
other branches, quiet ; in two branches, slack. The 
ironplate trade is moderate at Wolverhampton, but 
ood at Lye and Bilston. Chainmakers and strikers are 
airly well employed in all sections. In fact, the only 
branches reporting trade as really slack are the anvil 
and vice makers at Dudley. All engaged in railway 
work are busy. 





In the Birmingham district a lack of animation has 
been manifest in the iron trade, but there has been no 
material yielding in prices. Users only buy for imme- 
diate wants, and makers being, as a rule, well sold, 
can afford to wait. Stocks are Soe generally, so that 
makers have the advantage. The position of labour 
remains fairly good. In the branches of trade unions, 
with 20,916members, 594 were returned as unemployed. 
or 2.8 per cent., being the same proportion as in the 
month previous. Four branches of the engineering 
trades report trade as good, and six as moderate ; 
ironfounders, patternmakers, boilermakers, smiths and 
strikers as good. At Coventry and West Bromwich 
engineers and machine toolmakers are fully employed. 
Cycle makers at Coventry and Redditch are quiet, but 
motor makers are fairly well employed. On the whole 
there is little to complain of in the engineering 
branches.. Employment is again reported to be quiet 
in the brass trades, but some sections are said to be 
moderately well employed. Fender and firebrass 
makers are quiet at Birmingham, and slack at Dudley. 
In the other metal trades of the district five are re- 
ported to be well employed, four as fairly well em- 
ployed, two as moderately well employed, one, the 
re wend makers, as bad. The hand file cutters have 
been busier. At West Bromwich the hollow ware 
makers report employment as fair, in other trades as 
good. In the lighter metal branches silversmiths, 
electroplaters, and Britannia metal workers employ- 
ment is moderate, and with jewellers quiet. On the 
whole, there is little tocomplain of as regards employ- 
ment, but the high price of fuel, and of raw and 
finished material for manufacturing purposes operate 
adversely in most cases. 

There appears to have been considerable friction 
between the Great Eastern Railway Company’s 
directors and their employés, if the reports relating 
thereto are at all exact. The demands of the men, or 
of the Amalgamated Society of Railway Servants on 
their behalf, are of a dual character, ‘‘ an increase of 
3s. a week all round,” or ‘‘ arbitration,” presumably 
on the basis of the 3s. advance. It can scarcely be 
said that there were negotiations on the subject, but 
applications were made to the directors by the men’s 
representatives without any result, or reply even up 
to a date when a communication was made to the 
Press. At the meeting held in the Stratford theatre 
it was decided that the general secretary shou! 
write to the committee asking that the matters 
in dispute be referred to arbitration. The letter 
was despatched on Monday, July 16, asking for 
a reply not later than Saturday, July 21. No 
reply seems, however, to have been received up to 
July 18, and on the 19th appeared a proposed mani- 
festo, in which the men were to be asked for definite 
instructions as to notices, the replies as to which were 
to be returned by July 23. There was a very large 
majority in favour of strike notices being served on 
the company. It, therefore, seems that, unless the 
men actually change their views before signing the 
strike notices, a struggle between the company and 
the men is inevitable. oe appears that the company 
refuse to negotiate with outside parties, but are will- 
ing to do so with their own men. This is the issue, it 
would seem. The directors are making extensive 
arrangements to carry on the traffic in the event of a 
strike. It has been stated by an official of the com- 
pany that the advance in wages demanded would 
amount in the aggregate to 150,000/. a year ; of course, 
such an increase of expenditure will require much co 
sideration on the part of the directors of the voce f 





The dockers’ disputes in London, Rotterdam, Ant- 
werp, Havre, &c., seems to have colla , and quietly 
to have sank into oblivion. These hes may serve 
the temporary purposes of a few men without ballast 
or experience, but they mean disaster to labour, on the 
whole. Every ill-advised strike has its bad effects: 
even the best planned and most just barely satisfy the 





economist of their advantages, being, at best, an evil. 
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POLYPHASE ELECTRIC TRACTION.* 
By Professor C. A. Carus-WILSoN, of London. 
(Concluded from page 101.) 

PART II. 

ACCELERATION TESTS ON THE Burcporr RaIbway. 

In September, 1899, a series of tests were carried out 
at Konolfingen, under the author’s direction. The tests, 
which had to be made during the intervals between the 

ing of the regular traffic, were conducted on a motor 
car to which trailers could be attached. 


each test. The motor man signalled the start, at the same 
Woment throwing over the controller, so as to give the 
motors the maximum current, which was maintained con- 
stant as long as possible. The readings of all instruments 
were taken at five-second intervals from the moment of 
starting, and one voltmeter reading was taken imme- 
diately before ie yo Each observer recorded his own 
observations, and filled in those of the other observers 
after every test. The car was allowed to proceed for 
| some distance after full s had been reached, the cur- 
rent was then cut off, the brakes put on, and the car 
brought to a standstill. Three sets of experiments were 








area enclosed by the curve giving the energy expenditure 
in watt hours up to any given time. The weight of the 
train being known, the number of watt hours per ton ex- 
pended in vo train to full speed was then de- 
termined. In all the tests the experimental train started 
at the point shown in Fig. 4, page 99 ante, and moved in 
the direction of Burgdorf, thus encountering successivel, 
a 300-metre curve, a main line crossing, and a patton | 
metre curve. After starting the train ran for a distance of 
1700 ft. on a level before reaching the le of 1 in 47. 
Criticism of the Tests.—-Three sets o riments were 
made with different trains, namely, one setof four tests with 
one motor car and three a total weight being 68 
tons; one set of three tests with one motor car and two 
trailers, the total weight being 56 tons; one set of two 
teats with the motor car by itself, the total weight 
being 32 tons. The observations obtained in two tests 
out of each set have been plotted, and are given in 
Fig. 20. The automatic speed records are given in Fig. 21, 
with the exception of Test No. 5, of which the r was 
spoilt. At the time the tests were being conducted 
the automatic regulators governing the motion of the 


TaBLe II.—Acceleration Tests. 
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Chicago Railway 
(continuous eur- 
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Ditto ‘| 24 9.5 | 0.95 | 37 75 39.5) 375 
Fig. 20. Acceleration Tests. 
Motor-car and Three Trailers. Motor-car and Two Trailers. Motor-car only. 
Test 7. Test 3. Test 6. Test 7. Test 8. Test 9. 
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FIG. 21 
MOTOR CAR AND TWO TRAILERS. 





The method of conducting a test was as follows: One 
of the engineers of the line took charge of the controllin 
apparatus and acted as motor man. In the forwa: 
Vestibule an assistant gave the time from a stop-watch to 
an observer who noted the ammeter reading at each in- 
stant. In the rear vestibule a second assistant gave the 
time from a stop-watch, while one observer noted the 
voltmeter reading, and another took the reading of a speed 
indicator. Two men were told off to keep a look-out and 
announce points passed on the track, such as grade posts, 
&e. The speed indicator madea continuous automatic re- 
cord of the speed, which was detached and numbered after 


Paper read before the Institution of Mechanical 
Engineers, 











made : (1) with the motor car,only, (2) with the motor car 
and two trailers, (3) with’the motor car and three trailers. 


Method of Deducing Results.—The apparent power in- 
put, obtained by multiplying together the instantaneous 
values of the voltmeter and ammeter readings, was plotted 
in kilowatts as a curve (Fig. 20) on a time and con- 
tinued up to the point at which full speed was reached, 
as shown by the speed indicater ings, which were 
plotted on the same base. The power factor for any 
given watt input, being independent of the rotor resist- 
ance, is the same as when the motor is running synchro- 
nously with an equal input and with short-circuited rotor, 
and can be found from the curve given in Fig. | 
page 135. The true watt input was thus obtained an 





pletted beneath the eurve of apparent watt input, the 
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turbines in the power-house at Spiez were being over- 
hauled, and consequently out of action, the governin, 
being performed by hand. The result was that the pre 
of the generator, and hence the frequency, varied con- 
siderably, and this was shown in a variation of the speed 
of the train when full speed had been reached. 

The variations in the power input are due in part to 
irregularities in handling the con , but the most im- 
portant variation is caused by the large drop that takes 
place in the tension. The transformer stations are about 
two miles apart, and the tests were conducted ghee Ne 
of the line about midway between two stations, and there- 
fore at a point where the drop is # maximum. The 
effect of the drop is shown in the diminished input and 
the consequent reduction of torque and acceleration at 
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the moment of starting, resulting in an energy expendi- | the ene’ 
ture about 10 per cent. more than would be required if | hour. 


expended in getting up a speed of 23 miles per 
ith the motor-car and two trailers, giving a 


the tension were ~~ ¥ constant. The speeds given in 14 of 14 tons per motor, the a: expenditure rose 


Fig. 20 were obtained from the indicator readin 
cases but that of Test No. 3, where they were deduced 
from observations made from dropping clay balls on the 
track at noted time intervals, and afterwards measuring 
up the corresponding space intervals. In Test No. 1 the 
motors were switched off before full speed had been 
reached. In Test No.7 the trolley jumped off the over- 
head wire when the car struck the main crossing, causing 
a drop in the power input and in the acceleration. 

The Results of the Tests.—The areas of the true power 
curves in Tests 3, 6, 8, and 9 have been calculated up to 
the point at which a speed of 23 miles per hour, or 33.6 ft. 


99 


FIG, 
Distance 


in all | to 5 
| the power factor has been taken rather too large, so that 
| the actual energy expenditure is somewhat lower than the 


| values given above, see Appendix 


8 watt-hours per ton. In calculating these results, 


B, page 136. 
Comparison of these with those obtained with 
Continuous Currents.—One of the most recent continuous- 


| current railway equipments is that installed on the South 
| Side Eleva 
| which was given in a 
| before the American 
|on May 16, 1899. The trains on this railway are made 
| up of motor cars operated on the Sprague multiple unit 


ilway at Chicago, a full account of 
pee read by Mr. F. J. Sprague 
nstitute of Electrical Engineers 


AUTOMATIC RECORDS OF COASTING TESTS. 
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ger, so that there is but little difference between the two 
equipments in this . 

A complete series of tests was made at Chicage on Sep. 
tember 3, 1898, and is described fully in the paper re- 
ferred to above. The results of two of these tests, which 
are typical of the rest, have been inserted in Table II., 
while the curves are given in Fig.26. It will be seen 
that the continuous-current sR can get up aspeed 
of 23 miles per hour with 34.7 watt-hours per ton in 
30 seconds, as compared with 41.5. watt-hours in 28 seconds 
with the three-phase equipment, Similarly, the con. 
tinuous-current motors get up 24 miles per hour with 
39.5 watt-hours in 37 seconds, as against 45.1 watt-hours 
in 30 seconds for the three-phase motors. Thus for the 
lower speed the continuous-current motors use 84 per 


Fig .%6. Acceleration Tests with Continuous Current Motors 
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Fug . 25. Diagram of Electric Circuits 
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r second was reached, and the areas of the curves in 
ests 8 and 9 have also been calculated up to 24 miles 
hour, or 35.2 ft. per second. The results are given in Table 
2 (page 133). e energy ne per ton of load moved 
increases with the number of tons per motor. The reason 
of this is that the energy is proportional to the time occu- 
ied, and the time increases in a greater ratio than the 
oad. Thus if the load per motor is increased by 75 per 
cent., the time is increased 100 cent., and energy per 
ton 14 per cent. This shows the importance of ample 
driving force, and the value of high initial acceleration 
in obtaining good efficiency. The best results were ob- 
tained in the tests with the motor-car alone, when each 
of the four motors had to move a weight of only 8 tons, 
and of these results the lowest energy expenditure was ob- 








served in Test No. 8, where 41:5 watt-hours per ton was 


system. Each car weighs 19 tons, and is equipped with | 


two motors mal 9.5 tons per motor. The diameter of 


the driving wheel is 33 in. ; there are 65 teeth in the | 
spurwheel and 22 in the pinion, making the gear ratio | 


2.95. The tension of the line is 653 volts at the switch- 


board and 600 at the cars. The moters, made and in- | 
stalled by the General Electric Company, are rated at | 


& maximum output of 52 horse-power at 500 volts, though | 
in practice they are driven considerably beyond this, the 
maximum horizontal tractive effort actually exerted being 
1900 lb. Series-parallel control is used. To compare the 
weights of the cars in the two cases, we may note that 
— motor - on the Burgdorf ng weighs 32 tons 
carries 66 passengers, giving per passenger. 
Each car on the Chicago Railway weighs 18.2 tons, and 


has seats for 40 passengers, giving 1020 lb. per passen- | 


cent. of the energy used by the three-phase motors, while 
for the higher speed the proportion is 87 par cent. ; while 
in the latter case the Gccohee motors get up full 
speed in 81 per cent. of the time taken by the continuous- 
current motors. The reduction of energy in the con- 
tinuous-current motors is due to the use of the seriec- 
parallel controller, compare Fig. 30 (page 135). 

Comparing the maximum power input in the two cases, 
it will be cuservell that the power curves of the con- 
tinuous-current equipment show a maximum of 150 kilo- 
watts for two motors, or 75 kilowatts E motor, as 
— kilowatts per motor in Test No. 8 with the 
three-phase equipment. In some of the tests made at 
Chicago the maximum input reached 90 kilowatts per 
motor, but this was because the controller was not pro- 
perly handled: The large majority of the tests gave 75 
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kilowatts as the maximum power input. It thus appears 
that the maximum power input as obtained in actual 

ractice with the three-phase motor is only 70 per cent. 
of that with the continuous-current motor. : 

Conclusion.—The tests described above were made with 
the object of ascertaining the ability of polyphase motors 
to get up speed under ordinary conditions of railway ser- 
vice, and the economy obtainable in so doing when com- 
pared with that observed with the best cont urrent 
motors. The results of the tests go to show that poly- 
phase motors are admirably adapted to getting up s ; 
A comparison of the results with those obtained with one 
of the Best and most complete continuous-current equip- 
ments shows that there is very little difference between 
the two in economy of starting. The continuous-current 
motors have a slight advantage in the amount of energy 
expended, while they occupy a longer time in reaching 
high 5 and require larger maximum power inputs 
than the polyphase motors. vias 

The author wishes to record his indebtedness to the 
following gentlemen for assistance rendered during the 
tests: Mr. K. Krahenbiihl, engineer of the Burgdorf- 
Thun Railway; Dr. E. Blattner, professor at the 





Comparison of Contiruwus-Current and Polyphase Motors 


the fixed part, or stator, by two or more alternatin 
currents in such a way that the resultant magnetic fiel 
rotates at a uniform speed. In the motors used on the 
Burgdorf Railway three alternating 
differing in phase by 120 deg. One great advantage of 
such a motor over the continuous-current motor is found 
in the absence of a commutator, for the current in the 
armature, or, as it is called, the rotor, can be induced by 
short-circuiting its coils through a simple form of slip 
ring, the current from the line being led directly into the 
stator without any moving contacts. Figs. 23 and 24 
show the rotor and the stator of a 150 horse-power poly- 
phase motor. 

Clearance.—In a polyphase system the ratio of the cur- 
rent ny employed to that generated, as measured by 
the power factor, depends mainly upon the width of the 
8 between the fixed and moving of the motor. 

ence it is of great importance to uce the clearance 
to the smallest limit consistent with safety. Thus the 64 
horse-power motors on the Burgdorf Railway have a 
clearance of 1.5 millimetres on a radius, and the 150 horse- 
power motors have a clearance of 3 millimetres. This 
necessitates very careful construction, and special precau- 


currents are used 





and is brought to a standstill. In practon. the maximum 
working load should not exceed 50 to 60 per cent. of the 
breakdown load. Thus in the Burgdorf motors the 
maximum working load is 1.8 of the normal. i 
Speed ion.—I€ a resistance be placed in the 
circuit of the rotor so as to increase the total resistance, 
say, to double it, the action of the motor will be repre- 
sented by the curve lettered 2 in Fig, 31, in which the slip 
for equ “a. is double what it was with the i. ses 
resistance. The maximum torque is the same as before, 
but takes place with a slip of 31 per cent. instead of 
154 per cent. Thus with any load any required speed 
can be obtained by merely altering the rotor resistance. 
The polyphase motor is therefore capable of perfect speed 
regulation for all loads. 
he efficiency at reduced speed is, of course, less than 
that at full speed, on account of the heating of the rheo- 
stats. The polyphase motor herein resembles the con- 
tinuous.current motor, but it is at this disadvantage, in 
comparison, that it was not possible to couple two poly- 
phase motors together in the way that two continuous. 
current motors can be coupled in the series-parallel 
method of control. The superiority of the continuous- 
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Fig. 32. Curve showing Braking Action of PolyphaseMotor 





Technical College at Burgdorf; Messrs. E. Thomann, 
J. Landolt, H. Morgenthaler, and M. G. S. Swallow, 
engineers at Messrs. Brown, Boveri, and Co. He woul: 
also like to express his thanks to the firm of Messrs. 
Brown, Boveri, and Co., for the kind way in which they 
have provided him with data and information, and also 
to the management of the Burgdorf-Thun Railway, who 
afforded every facility for making the tests. 





APPENDIX A. 
Tue PonyPHasE Moror. 


The action of a polyphase motor may be likened to 
that of a continuous-current motor in which both the 
fields and the armature are capable of rotation. Sup- 
posing the fields of such a motor to be fully excited, and 
rotating at full speed with the armature at rest, a current 
of any desired magnitude may be induced in the arma- 
ture by simply short-circuiting it, since the generation of 
& current depends simply on the relative motions of the 
field and the armature. The torque produced by the 
action of the fields on the induced current will tend to 
turn the armature, and if the fields be kept rotating at a 
uniform rate, the armature will s up until the 
relative motion of the fields and the armature is 
sufficient to generate a current that exactly balances 
the load; uniform speed has then been reached. 
The slip, or the difference between the s of the 
armature and the speed of the fields, is generally 
stated in per cent. of the ») that would be reached if 
the load were nothing; that is, if the armature were 
rotating at the same speed as the fields. This is 
spoken of as the speed of synchronism. In a polyphase 


motor the rotation of the field is produced by magnetising 





Pe Pid Test Carves of fA Horse power Polyphase Motor 


tions have to be taken to prevent any chance of contact 
between the rotor and the stator. 


igs. 6 to 9, 99 
d | ante, give the details of the construction of the 160 horse. 


power motors on the Burgdorf Railway. Some mechanical 
engineers consider the necessity of such a small clearance 
to be a fatal objection to the use of polyphase motors 
on railways, but experience shows that such motors can be 
constructed to run continuously without accident, 
Variation of Speed with Load.—In a polyphase motor 
the speed is practically independent of the load. Thus 
the 64 horse-power motors on the Burgdorf Railway run 
at full load with a slip of only 1.8 per cent. This is in 
marked contrast to the action of a continuous-current 
series-wound motor, such as is generally used on electrical 
railways, in which a reduction of speed of 40 per cent, 
from no load to full load is nob uncommon. Figs. 27 
and 28 show the speed variation of the Burgdorf motor 
compared with that of a standard continuous-current 
motor, firstly with constant load and var grade ; 
secondly, with level track and varying load. ‘Ihe pol 
phase motor maintains the speed at the expense of a 
corresponding amount of power, while the continuous- 
current motor economises power at the expense of speed, 
as shown in Fig, 29. ‘ sts 
Maximum Load. —In Fig. 31, above, is given the 
variation in speed from standstill to synchronism of a 
polyphase motorwith different loads. Following the curve 
marked 1, it will be noticed that as the | increases 
the speed ually decreases, until for a load of 300, for 
instance, the slip is 2 percent. As the load still further 
increases, the speed falls off in a greater ratio, until the 
maximum load of 800 is reached, where the 25 is about 
154 per cent. This is the breakdown load. If the load 
be increased beyond this the motor cannot recover itself, 
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Fig. 34 Load Curves of 64 Horse Power Polyphase 
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Stands 


current motor in this ag ot has, however, been some- 
what overstated, i t ib is only for less 
than half of full s that the motors can ub in 
series. This point is illustrated by Fig. 30, which gives 
the comparative efficiency at equal load and different 
sg a polyphase and continuous-current equipment. 

or heavier loads the advantage of the latter would be 
uced. 


Action when Descending a Creda the spend curve 
No. 1, in Fig. 31, is uced in Fig. 32, continued 
in order to show the action of a polyphase motor when 
driven above synchronism, bac a instance, when a train 
is descending a grade. It will be seen that as the 5 
increases above synchronism a negative torque is applied, 
and the motor acts as a generator, returning current into 


the line, and thereby retarding the motion ly as if 
mechanical brakes were being applied. © maximum 
torque that can be thus applied is 


igeotes than its break- 
Pp 


down torque as a motor, but the of the maximum 


Y~ | torque is the same. This is a feature of greatimportance, 


for not only does the poly motor acb as an efficient 
brake in d i 


I a grade, but the averay of the descent 
is returned into the line and is available for driving 
other trains. Thus, on the Engelberg Railway, which is a 


mountain railway worked -b:; motors, the 
trains descend py, “fia grea A pil mg wht only by the 
brake action of the motors, which keeps the speed at 4 per 
cent above synchronism ; part of the current delivered 
into the line drives another train up a 5 per cent. grade, 
the remainder being used up in a rheostat. 
Starting.—From Fig. 31, above, it will be seen that 
there is a certain rotor resistance. to sta 
still with maximum torque, in this case twenty-five times 
as much as the resistance of the rotor itself. If the rotor 
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resistance has this value at the moment when the motor 
is connected to the line it will start with its maximum 
torque. If the resistance is taken out of the circuit as the 
motor speeds up, the torque can be maintained constant 
and equal to the maximum starting value up to full speed 
for that load. In other words, the torque and therefore 
the acceleration can be maintained constant practically 
up to full speed. It follows that the speed curve ofa 
train driven | polyphase motors shows uniform accelera- 
a up to full speed. Compare the speed: curves given 
in Fig. 19. 


APPENDIX B. 


PARTICULARS OF THE MOTORS USED ON THE BURGDORF 
Rarttway Moror Cars. 


The stator winding consists of 51 turns per phase, and 
is connected up in mesh. When hot, the short-circuited 
resistance of the winding perphase is 0.71 ohm. The rotor 
winding consists of eight turns per phase, and is con- 
nected up in star, the short-circuited resistance per 
phase being 0.0135 ohm hot. The characteristic features 
of the motors are well shown by the curves given in 
Fig. 33. These were obtained by brake tests made with 
motors of the same type as those used on the Burgdorf 
Railway, and differing from them only in the width of 
the clearance, which was 1.25 millimetres, as compared 
with 1.50 millimetres in the Burgdorf Railway motors. 
Owing to the low internal resistance, the speed is very 
uniform, the slip at full load being only 1.8 percent. For 
the same reason the efficiency at full load is high, namely, 
92 per cent. 

he large value of the apparent watts ab no load in- 
dicates py tn magnetising current, amounting to 24 am- 
peres, or 28 per cent. of full load current. The good effi 
ciency at full load, however, shows that the wattless com- 
ponent is a more important element in the magnetising 
current than the hysteresis component; in other words, 
that the predominant factor in accounting for the large 
no-load current is the width of the clearance, This is 
further evidenced by the rapid rise of the efficiency curve, 
giving relatively good efficiencies at light loads. The 
large wattless component also influences the form of the 
power factor curve, making it rise very slowly at first, 
and reach its maximum at about full load. The wider 
clearance in the Burgdorf motors will, of course, influence 
the form of the power factor curve, lowering it through- 
out its length. Hence the values of the true watts ob- 
tained by taking the power factors given in the curve 
sheet will be too high. This must be borne in mind when 
the results of the tests are considered. 





APPENDIX C. 
Coastina TEsts wiTH PoLyPHASE Moors. 

In Fig. 22, e 134, are given the automatic speed 
curves be om bringing a single motor car up to full 
speed, and then allowing it to coast, with the current 
cut off, before applying the brakes. The data of these 
tests are given in Table III. 


Tang III.—Coasting Tests on the Burgdorf Ratlway. 
One Motor Car of 32 Tons. 














Curve Letter. a. b | c. d. 
Starting time.. és 
min. sec. 0 00 | 0 00 0 00 |; 0 00 
Current switched off 
after.. min. sec. 0 25 1 0 0 59 0 30 
Sto an o 1 00 2 10 1 55 0 75 
Distance _ travelled, | 
metres 500 1100 900 600 
Gradients... ..| Linl1l3 up} level | Lin 113 up} level 
Starting current for 
four motors in am- 
peres per phase 240 240 240 250 








AMERICAN RaILRoaD ConsTRUCTION.—The extent of 
new railroad built in the United States in the first half of 
this year was 1654 miles. California aati this total 
for 75% miles ; Iowa, for 1444 miles ; og * for 104 
miles; South Carolina, for 78} miles; and Texas, for 
1644 miles. The extent of new line built in the United 
States in the first half of 1899 did not exceed 1360 miles, 
so that construction has proceeded with rather more 
energy and vigour this year. 

GUARDING AGAINST LaBour Dirricu.tirs. — Some 
months since, the Carnegie Steel Company began to remove 
an immense pile of coke which had laid for years near the 
Edgar Thomson Steel Works at Bessemer, — 
ee the work of removal has now been completed. This 
immense pile of coke, which contained several hundred 
thousand tons, was an interesting sight to travellers on 
the Pennsylvania Railroad. It is understood that it was 
kept as a safeguard in case cf a strike of the coal workers 
in the Connellsville district. 





JAPANESE PETROLEUM.—There are now more than 30 

troleum companies in the oil district of Echigo, Japan. 

me of these possess a capital of over 1,000,000 yen 
(498,000 dols.), the aggregate capital amounting to 
12,000,000 yen (5,966,000 dols.). A scheme to construct 
a pipe line from the seat of the petroleum wells in 
Kchigo to Tokio, for the rapid and convenient transpor- 
tation of kerosene, is now assuming practical shape. 
The promoters of the enterprise have decided to entrust 
the Nakai engineering office with the business of making 
a preliminary survey for the projected work. Mr. 
Miyagi, uate of the engineering college of the Tokio 
Imperial University, will act as advisory engineer in the 
survey, which is to be begun at no distant date. 


- | Mana; 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Ramage and Ferguson, Limited, Leith, 
launched, on the 17th inst., a new steel twin-screw steam 
yacht of about 900 tons 9H measurement, built by them 
to the order of Colonel H. L. B. McCalmont, M.P., from 
the designs of Messrs. Cox and King, of London, the 
vessel being named Banshee. The principal dimensions 
of the vessel are: Length on load water-line, 230 ft. ; 
breadth, 29 ft. 6 in. ; depth moulded, 18 ft. In appear- 
ance she is altogether different from the usual yachts, 
being in design very like a Government cruiser, inasmuch 
as she is fitted with a ram stem, with owner’s coat-of-arms 
on the face of the stem, relieved on each side with appro- 
priate carved trail. The Banshee is plated up to a height 
of about 7 ft. 6 in. above the main deck stringer for 
about 100 ft. of her length, has raised forecastle deck and 
raised quarter-deck. She will be schooner rigged, with 
two short pole masts. The propelling machinery will 
consist of two independent sets of inverted direct-acting 
surface condensing engines of the triple-expansion type, 
and steam will be supplied by two steel boilers constructed 
to work at a pressure of 180 lb. per square inch, each 
with a separate funnel. In addition to the usual equip- 
ment, the Banshee will also carry two Hotchkiss rapid- 
firing guns, fitted with sights, automatic mountings, and 
all usual and necessary accessories. 





Messrs. Short Brothers, Limited, Pallion, launched on 
the 17th inst. a steel screw steamer built to the order of 
the Northern Steamship Company, Limited, of New- 
castle, of which Messrs. G. N. Patterson and Co. are the 
ers. The vessel is of the following dimensions, 
viz,: Length, 308 ft ; breadth, 43 ft.; and depth moulded, 
22 ft., and is named Saltwell. The vessel is to be fitted 
with triple-expansion engines by Messrs. John Dickinson 
and Sons, Limited, of Sunderland, having cylinders 
213 in., 35in., and 59 in. in diameter, with a stroke of 
39 in., steam being supplied at 160 lb. working pressure 
from two large single-ended boilers. 





The trial trip of the s.s. Achilles, recently built for 
Messrs. J. and P. Hutchinson, Glasgow, by the Irvine 
Shipbuilding and Engineering Company, Limited, took 
place on Tuesday, the 17th inst. There was a large com- 
pany of ladies and gentlemen on board, and the vessel, 
after adjusting compasses, ran the measured mile with 
satisfactory results, a speed of fully 94 knots, easy steam- 
ing, with about 740 tons of cargo on board, being ob- 
tained. The vessel is 185 ft. by 28 ft. by 14 ft. moulded, 
and has a deadweight carrying capacity of about 800 
tons. The vessel has been built to Lloyd’s highest class 
under special survey, and has been specially designed to 
meet the requirements of the owners’ Continental trade, 
being similar in design to the s.s. Hector and s.s. Paris, 
built by the same firm for Messrs. Hutchinson. The ma- 
chinery has been supplied by Messrs. Hutson and Sons, 
Limited, Kelvinhaugh, Glasgow, the engines being 
triple-expansion, having cylinders 14 in., 23 in., and 37 in. 
in diameter and 27 in. stroke, steam being supplied from 
a steel boiler 10 ft. by 13 ft. 6 in. in diameter, and 160 Ib. 
working pressure. Edmiston’s feed filter, supplied 
by the Glasgow Patents Company, Limited, has 

o been fitted. The electric lighting of the ship has 
been fitted up by Mr. James Espie, St. Vincent-street, 
Glasgow, and the ship and engines have been constructed 
under the inspection of Mr. John Nicol, the owners’ 


superintendent, The builders have another vessel pre- 
— building at Irvine for Messrs. Hutchinson. The 
v proceeded on her voyage to Bordeaux, after land- 


ing the trial trip party. 





The s.s. Cycle was launched by Messrs. Joseph L. 
Thompson and Sons, Limited, Sunderland, on Tuesday 
the 17th inst. She is built to the order of the Corinthian 
cme Company, Limited, of which company Messrs. 
Richard Nicholson and Sons, of Liverpool, are the manag- 
ing owners. The vessel is 331 ft. long, and has a beam 
of 48 ft., witha moulded depth of 27 ft. The engines 
and boilers have been built by Messrs. John Dickinson 
and Sons, Limited, of Palmer’s Hill Engine Works, 
Sunderland, the diameter of the cylinders being 24 in., 
40 in., and 65 in., by 42 in. stroke, with two multitubular 
boilers working at 160 Ib. pressure. 





The steel cargo steamer Carolus, built by the Laxevaags 
Engineering and Shipbuilding Company, Bergen, Norway, 
went on her trial trip on July 18. She has been built 
to the order of Messrs. Joh. E. v. d. Ohe and Lund, 
Bergen, and to Norwegian Veritas highest class. The 
vessel is of the following dimensions: Length extreme, 
236 ft.; breadth, 31 ft. 10 in.; depth, 15 ft. 8in. She is 
1550 tons deadweight. The engines are of the triple- 
expansion type, about 580 indicated horse-power, and a 
speed of 10} knots was attained. 





The Dove, torpedo-boat destroyer, built and engined 
by Earle’s Shipbuilding Company, Hull, had a three- 
hours’ full-power trial at Portsmouth on the 19th inst., 
when she was required to maintain a speed of 30 knots 
for three hours at about 6000 indicated horse-power. The 
mean power was 5848, and the mean speed of six runs 
over the measured mile in Stoke’s Bay was 29.568 knots. 
She had 34 in. of air — in the stokeholds, and the 
mean revolutions of the run were 390 a minute. 





The Viper, to o-boat destroyer, built and engined 
at the works of Messrs. Hawthorn, Leslie, and Co., New- 
castle, for the Parsons Steam Turbine Company, arrived 





at Portsmouth on the 19th inst. She is the first ship 
engined on the turbine principle for the Navy, and the 
Hon. C. A. Parsons, the inventor of the process, travelled 
in the ship. Inappearance the Viper does not materially 
differ from the 30-knot destroyer now generally adopted, 
except that her funnels are of much greater diameter ; 
but in dimensions, displacement, and deck fittings she 
presents no features of novelty. Leaving the Tyne at 
noon on Wednesday, she reached the Spit Buoy on her 
way into Portsmouth at noon yesterday. Her steaming 
distance was 440 miles, which she covered in exactly 24 
hours. At no time was an effort made to try her engines, 
but at one time she worked up to 24 knots. But on 
Wednesday night, when going through the Downs, she 
slowed down to avoid the shipping to less than 20 knots, 
She had a perfectly smooth passage, and there was neither 
pas nor rolling by the vessel, nor vibration caused 

y the engines. The temperature in the stokehold was 
normal. It is anticipated that her official trials will begin 
about the end of the month. 





On Friday, July 20, the ss. Monmouth, built by 
Sir — Dixon and Co., Limited, Cleveland Dock- 
yards, Middlesborough, to the order of Mr. A. L. Jones, 
of ee proceeded on her official trial trip in Tees 
Bay. The vessel is 390 ft. in length, and has a dead- 
weight capacity of about 6500 tons on a light draught. 
The propelling machinery has been pve by Messrs. 
Furness, Westgarth, and Co., Limited, Middlesbrough, 
and is of the triple-expansion type, the diameter of the 
cylinders being 25 in., 41 in., and 69 in., by 48 in. stroke, 
supplied with steam by three large boilers working at 
180 Ib. pressure. 





FrENcH CoMMERCE.—The value of the imports into 
France in the first half of this year was 92,546,200/. 
The value of the exports from France in the same period 
was 80, 152,840/. 


CaratocuEes.—Mr. Charles Taylor, of Bartholomew- 
street, Birmingham, has sent us a copy of his new cata- 
logue of machine vices. These vices are, it will be re- 
membered, of the instantaneous type, which is un- 
usual in the case of machine vices, and can, therefore, 
be very Bed adjusted.—Messrs. Jenkins Brothers, 
of 62, Watling-street, London, E.C., have published 
a new illustrated catalogue, giving very full parti- 
culars of the special features of the Jenkins’ valves 
and packings.—A circular describing a new machine 
hack saw has just been issued by Mr. E. G. Hubert, of 
the Cornbrook Park Tool Works, Manchester. The tool 
has a gravity feed, and is provided with a bell, giving an 
alarm when a cut is completed, or a saw breaks.— 
Messrs. Fraser and Chalmers, of 43, Threadneed!e- 
street, London, E.C., and also of Chicago, have sent 
us a catalogue of hoisting and haulage engines and 
appliances. These appliances are chiefly for mining 
on On some of them being of very large size, for 
working deep mines and lifting heavy loads at high 
speeds. The book is profusely illustrated with views 
of engines now working at important mines. — The 
third edition of the pocket catalogue of Messrs. Mather 
and Platt, of Salford, has reached us. It contains lists 
of dynamos, motors, balancers, motor generators, boosters, 
pumps, cranes, electric locomotives, &c. In addition, 
there is a number of useful tables, dealing with steam, 
wire, metric measures, &c.—Rotary converters form the 
subject of circular No. 1028, issued by the British Westing- 
house Electric and Manufacturing Company, Limited, 
Norfolk-street, London. Views are given of the prin- 
cipal parts of such machines, together with a general 
description of their mode of operation and the uses to 
which they may be put. Messrs. Arthur Cort and Co., 
of 277, Camberwell New-road, send us particulars of 
balata, gutta-percha, and cotton belts, and also of objects 
made from vulcanised fibre.—Messrs. G. and J. Weir, 
Limited, Cathcart, Glasgow, have issued a very smartly- 
designed pamphlet, giving descriptions of their well- 
known specialties in auxiliary machinery, as shown at the 
Paris Exhibition ; but it is scarcely necessary to refer 
here to their merits.—Messrs. Peirson and Co., engineers 
and contractors, 17 and 18, St. Dunstan’s Hill, London, 
E.C., have sent us a conveniently arranged catalogue of 
their constructional steel and iron work, with dimensions 
and weights, which are specially useful for reference, a3 
well as for ordering the standard productions of the firm. 
—The Baldwin Locomotive Works, Philadelphia, Pa., 
U.S.A., send the nineteenth publication in supplement to 
their catalogues, and this one gives a record of recent con- 
struction, representing all types. The frontispiece isa 
winter scene on Golden Horn Bay, at the town of Yea- 
gerschelt, on the eastern coast of Siberia, near. Vladi- 
vostock, showing a number of Baldwin locomotives being 
erected on snow and ice- foreshore. The view cer- 
tainly speaks pronouncedly of great difficulties in erection. 
—Messrs. William Douglas and Sons, Limited, Baltic 
Wharf, Patney, London, 8. W., issue quite a unique cata- 
logue, as it deals with every appliance for sausage- 
making, bacon curing, provision preserving, &c., and ib 
is most interesting to note how mechanics have so greatly 
assisted the uce merchant.—Messrs. J. C. Lyell and 
Co., 53 and 55, Victoria-street, London, S.W., send a cir- 
cular with a sample of their electro-chemically engraved 
name-plates, a form of engraving which is suitable. for 
many purposes; it is practically indelible, as the letters 
can be raised in the metal.—The Campbell Gas Engine 
Company, Limited, Halifax, have issued a report on tests 
made of their oil engine by Professor Stanfield, Heriot- 
Watt College, —a which were fully recorded 
with a description and illustrations of the engine in EN- 
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Comritep By W. LLOYD WISE. 
SPECIFICATIONS 


The number of views given in the Specification Drawings is stated 
in each case ; none are mentioned, the Specification is 

not illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

de Aa ions may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform pri 8d. 

The date of advertisement of the eonnonse of @ complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Ay person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
aive notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


5178. C. A. Day, London. (J. G. Waite, New York City, 
U.S.A.) Uniting Lead Cable Coverings. [6 Figs.) 
March 19, 1900.—To replace wiped joints on lead-covered cables, 
a short length of lead pipe whose ends have been lightly amalga- 
mated in their interiors is squeezed on to the ends of the lead 





cable co ‘ering by a tool which has been rendered hot. In some 
cases the insulation may be protected by metal rings placed under 
tae ends of the lead cable covering. It is stated that it is not 
necessary to heat the tool to the melting point of the metal, and 
that after the point has been made some time it cannot be sepa- 
rited without melting. (Accepted June 13, 1900.) 


15,178. F. J. Chaplin, Aston, near Birmingham. 
Dynamo Brushes, [9 Figs.] Ju'y 24, 1899. — Dynamo 
brushes are, according to this invention, constructed from 
lenetts or strips of spirally woven copper wire mesh of width 
and thickness such as to suit the size of the brush. These 
spira'ly woven wire strips are cut up into the required lengths, 
then compressed to the desired thickness so as to stiffen and 
con iol.date them and afterwards trimmed or bevelled at the end. 





The strip of copper wire mesh may be woven in the following 
sequence: First a layer of ey coils, then a layer of single 
coils intertwined or woven with the compound coils, and after- 
wards another layer of compound coils intertwined or woven with 
the layer of single coils. It is stated that by manufacturing 
brushes for dynamos from a spirally woven mesh, no sewing or 
outer case or covering is required and that a porous or spongy 
brush is obtained. (Accepted June 27, 1900.) 


14,569. W. B. Sayers, Glasgow. Dynamo. [1 Fig.) 
Jaly 14, 1899.—This invention relates to dynamos with ordinary 
drum or ring armatures. In order to enable the brushes to be 
maintained in a fixed ition without sparking for different 
loads the trailing end of each field magnet is provided with an 
inwardly directed polar extension and an adjacent cavity or 
recess, opposite to which the sections of the winding are succet- 








sively brought, and each commuta‘or brush is made of material 
such as carbon, and so arranged ia relation to the commutator that 
each armature section is short-circuited as it passes opposite a 
polar extension, and the forward of the two commutator sections 
to which the commutated armature section is connected will pass 
onward out of contact with the brush as the armature section is 
brought opposite the cavity or recess. (Accepted June 27, 1900.) 


11,172, Veritys, Limited, Aston, Warwick, and L. 
J. Steele, London. A tus for Controlling Elec- 
tric Currents. [5 Figs.) May 29, 1899.—This apparatus is 
especially adapted to be used in the charging of accumulators. 


& permanent magnet and being provided with two contact-pieces. 
An electromagnet is arranged below the projecting action face of 
the permanent magnet, so that its pole-pieces are separated 
sufficiently to admit of the oscillation of the carrier. The core of 
this electromagnet is wound with series and shunt coils, each 
connected to a terminal in the main circuit and to a mercury cup 
with which the carrier contacts alternately engage. When 
working, the current from the dynamo passes from the main into 
the series coil of the electromagnet, whose poles are thereby 
excited so as to respectively attract and repel the permanent 
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magnet in a direction which will rock the ring carrier and dip 
the contact-piece into the mercury cup of the shunt -coil’s circuit. 
If at any time the opposing electromotive force of the secondary 
battery overcomes that of the dynamo the polarity of the 
electromagnet is changed and the permanent magnet caused 
to oscillate over the opposite pole-piece, which automatically 
opens the main circuit and closes the shunt circuit, the effect of 
which is that the permanent magnet would be held by the electro- 
magnet under the influence of the shunt circuit until such time 
as the electromotive force of the dynamo again exceeds that of 
the battery. (Accepted June 27, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,239. O. Imray, London. (Gesellschaft fur Lindes 
Eismaschinen, Wiesbaden, Germany.) Process and Appa- 
ratus for Water-Gas Manufacture. [2 Figs.) July 10, 
1899.—Gases poor in nitrogen are continually produ by 
supplying to the material to be gasified, air that has been freed 
to a large extent from its nitrogen, and superheated steam, 
whereby carbonic oxide and hydrogen gas are formed. The 
generator employed is shaft-shaped, and over its gasitying zone 
there is a retort surrounded by ascending gas exit passages in 
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such manner that there is produced a distillation of the charge 
of coal passing through it, an annular gas space being arranged 
around the upper part of the retort, in which space a super- 
heating steam coil is arranged, the superheated steam being from 
thence led to the gasifying zone of the generator. The gases 
roduced in the retort, and in the gasifying zone, are drawn off 
into separate tar receivers, the dust-collecting tubes of which 
allow gases unfit for use to escape at the commencement of the 
working, but are closed at the top during the permanent gene- 
ration of gas. (Accepted June 27, 1900.) 


GUNS AND EXPLOSIVES. 


8045. J: Wheeldon, Melbourne, Victoria. Barbed 
Wire Cutter for Use with Firearms. (6 Figs.) May 1, 
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or other wire, in the path of the firearm bullet, so that an indi- 
vidual carrying the weapon can, upon meeting such obstruction, 
immediately sever the wire by shooting. The guide or recess 
that locates the wire may be open at the end where the initial 
velocity of the bullet is high enough to sever the wire, but in some 
instances, as for example, when using a revolver against very 
tough wire, resistance surfaces are provided for the wire to bear 
against, as shown in the lower two of the three figures here repro- 
duced. (Accepted June 27, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &o. 


5290. F. Gude, Ragnit, East Prussia. Screw- 
Driving apuoreees. (2 Figs.] March 20, 1900.—The screw 
driver is carried in a holder provided on the end of a spindle, which 
for a part of its length is screw-threaded, and works through a 
screw-threaded hole in a cross-piece, and at its upper end is pro- 





vided with a handle. The cross-piece is carried on two uprights 
fixed to a base on which, when using the apparatus, the feet of the 
user rest so that the weight of the user is utilised. It is intended 
specially for egg Sp ronan in floors, but it is stated to be useful 
generally where it is desired to drive screws vertically downwards. 
(Accepted June 27, 1900.) 


11,467. E. Priestman and F. N Sheffield, 
Pocktes Knives. [7 Figs.) June 2, 1899.—The scales or 
lining plates for the inside of the handle, each have a piece 
— cut out so as to form a spring tongue. A releasing 
ever, a to the spring tongue by a rivet, has at one end a 
steel fn adapted to enter a hole formed in the shoulder of the 
knife blade, and lock such blade when closed in its handle, and it 


ig. 2. 





is at its other end bent upward to finish flush with the outer face 
of the handle. The knife when closed is locked as aforesaid, 
while by simply pressing inward the projecting end of the 
releasing lever, which may be fashioned as a substitute for the 
usual shield, the pin on its other end will be drawn out of the 
hole in the blade, whereupon by reason of a projecting part of 
the blade resting on the usual back spring, ‘the blade will be 
caused to fly partially open. (Accepted June 27, 1900.) 


MILLING AND SEPARATING MACHINERY. 
14,114. E.8. Spencer, London. Process for Separat- 
ing the Germ , tame ¢ Maize. [8 Figs.) July 8, 
1899.—The process consists in immersing the crushed maize or 
Indian corn in a current of water flowing along a horizonta: 
trough wherein the material is agitated by blades on a conveyor 








shaft, and at the same time is caused to flow towards an elevating 
and draining conveyor, the water being caused to flow in the 
direction contrary to that in which the corn Germs and 
other light particles float away on the water and are thus sepa- 
rated from the crushed corn. (Accepted June 27, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


15,772. KE. L. Cooper, Chesterfield, Derbyshire. 
Seamless Tube Manufacture. (3 Figs.) August 2, 1899. 
—This invention relates to means for piercing copper, brass, or 
steel ingots while in a semi- —— state, for the manufacture of 
seamless metallic tubes or hollow cylindrical articles. The ingot 
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is placed in a matrix and is adapted to be forced therethrough 
by an hydraulic ram provided at its front end with a hollow sleeve 
that bears against the ingot. At the mouth of the matrix is 


arranged a mandril on a stem-rod supported by a thrust-block. 













1900.—The muzzle end of a firearm barrel is provided with a detach- 





comprises a ring-shaped oscillating mee having fitted to it 





able guide or recess that forms a ready means of retaining barbed 


It will be seen from the drawing that the actual piercing takes 
place not in the matrix but at its mouth, so that the ingot is 
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free to expand during the operation, and it is stated that this 
freedom makes the metal more elastic in subsequent treatment, at 
the same time allowing it to be pierced by the expenditure of 
a te than would otherwise be necessary. (A June 27, 


5496. E. Quintaine, Argenteuil, France. Depo- 
siting Pure Tin Electrolysis. March 23, 1900.— 
It is stated that ‘‘stannic sales form a precipitate which is 
unsuitable for electrolysis.” According to this invention the 
precipitate usually formed with all known stannic salts is re- 
dissolved by adding an ammoniacal salt to the bath until no 
further precipitate remains, when, after filtering, the bath is 
ready for use. The specification states that the bath so formed 
is ‘capable of yielding a prefect electrolytic deposit of chemi- 
cally pure tin,” and that it acts as well cold as hot. (Accepted 
June 27, 1900.) 


RAILWAYS AND TRAMWAYS. 


16,226. M. Brocket, Levallois Perret, Paris. 
Aerial Railway. {4 Figs.) August 9, 1899.—The railway 
comprises a series of pillars that support a guide beam ; the cars 
are suspended from hangers, each of which has a ball at ite lower 
end that engages with a socket on the car, and is supported from 
the guide beam by trolley wheels, the full weight of the car only 
resting on the guide beams at the pillars. A ball-and-socket joint 
connects the cars, and the connection is normally held rigid by 
bolts located within the ball and pressed outward by a 8 ring, 
one end of each bolt is adapted to engage a qunrqvuml bolt 





lecated within a recess adjacent to the socket, and the other end 
of each bolt engages an arm that carries a small trolley, normally 
travelling upon the underside of the guide beam. The whole 
train thus forms a girder which rests only upon the e and 
projects freely beyond the same without bearing its full weight 
upon the guide beam. Upon curves the rigid connection between 
the cars is temporarily suspended, a rib pane downward 
from the guide beam, causing the small trolley with its arm to be 
forced inward, so as to depress the bolt until it is contained en- 
tirely within the ball, whereby the socket is released, so that it 
is free to rotate. (Accepted June 27, 1900.) 


3048. T. E. Salter, Tipton, Stafford. ‘'Greaser” 
for Railway and Tramway Axles. [4 Figs.) Feb- 
ruary 15, 1900.—The “greaser” comprises an oi] trough in which 
is mounted a rotatable wheel arranged so that the lower half of it 
is in.the oil. The rim of the wheel is attached to the boss 
through the intervention of a flat spiral spring, one end of which 








is fixed to the rim ; the other end to the boss. Facets or corru- 

gations are formed on the outer circumference of the wheel rim, 

so that as the axle to be greased (for example that of a colliery 

tub), wry over the rim it depresses it, and carries the lubricant 

round. A number of such “ rs” are placed at distances 

= along the rail track at the side of each rail. (Accepted 
une 27, 1 ) 


1 
— Electric Tramways. (2 Figs.) June 27, 
1899.—Instead of the ordinary grooved girder rail now in common 
use, a plain girder rail is employed, and also a guard rail, so 
= and shaped in relation to the girder rail that at the sur- 
ace sufficient space is left for the passage of ploughs or plates 
carrying the electric collectors. Against this guard rail at inter- 
vals are boxes containing electric switches carrying insulated 
studs which pass through the guard rail into the hollow space 


~~ H. Smith, London. Rails and Current 
Pp r 





between it and the girder rail. The ploughs or plates carry a 
metal cord so arranged that as the car progresses the metal cord 
is drawn successively over the studs projecting into the hollow 
space, making contact therewith and gathering the electric 
energy therefrom and conveying it to the controlling switch on 
the car. The return circuit can be made through the rails, or 
both rails may be constructed as above, and two collecting 
ploughs employed, the energy being collected from the studs on 
one side and returned by the studs on the other side. (Accepted 
June 27, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4547. R. Gosling and the Improved Patent Forced- 
Draught Furnace 5 EO Limited. ge 


1900. ted to a “mud” 
chamber by vertical water tubes arranged to form a central flue, 
the whole being surrounded by a shell of brickwork. The furnace is 
arranged on one side of the boiler and is se ted by a bri 
formed as a hollow chamber, whose top and sides are perf i 
and into which air is forced through pipes provided with injector 


is ‘connec! 


are there divided into two streams by a triangular deflector and 


ted against the boiler tubes. A portion of the brickwork 
shell projects inwardly so as to abut against the outer circle of 
water tubes and direct the products of combustion inwardly 
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among the boiler tubes. Within the inner circle of water tubes 
are conical deflectors which deflect the products of combustion 
outwardly among the tubes, the draught through the stack of the 
boiler drawing them back among the tubes and away through 
the flue. (Accepted June 27, 1900.) 


10,901. G. A. Moireau, Paris. Tube Scrapers. 
(3 Figs.] May 24, 1899.—The apparatus comprises a core bar, 
two spring blades fastened thereto by bolts, and two segmental 


diameter of the tube to be scraped, and each provided with a 
number of projecting points. The whole is adapted to be drawn 
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or moved through the tube by a cord secured to holes provided 
in the core-bar ends, or by a rod attached to the screw-thread 

end of the core bar. It is stated that the scraper is intended 
emegg 4 for the scraping of the tubes of tubular boilers of the 
ver, Belleville, Babcock, Collet, or the like class. (Accepted 


June 18, 1900.) 

6845. J. S. White, Limited, E. C. Carnt, and A. 
Forster, East Co Isle of Wight. Boiler Water- 
Tubes. [4 Figs.] April 11, 1900.—This invention provides 


mechanical means in boiler water-tubes for the — of con- 
verting the direct motion of water passing through such tubes 
into a motion in part centrifugal, ite object being to cause the 
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water to make a close and circulating contact with the walls of 
the tubes, and to carry any bubbles away from such tube walls 
into and along the centres of the water streams. Spiral deflec- 
tors of various kinds are used within the tubes, the nature of these 
devices being sufficiently indicated by the drawings. (Accepted 
June 13, 1900.) 


TEXTILE MACHINERY. 


7189. P. Jeanmaire, Alsace, Ge . Merceris- 
ins See (3 Figs.] April 18, 1900.—According to this 
invention, fabric is excessively strained, and thereby has imparted 
to it an increased silky gloss; this excessive straining being 
effected by rotary self-adjusting temples, covered with carding 
cloth, introduced between several cylinders having roughened 








nae) ; osats 
surfaces, and over which the fabric passes. With this apparatus 





P may in two stages, as in the 
with the well-known frames. A modification 


ted with 
fluid in a special vat, then rolled up, 





the merce! 


the roll of 


shells carried by the spring blades, made as required by the | P 


three temples through which it passes to a large cylinder on which 
the operation of washing is performed. (Accepted June 6, 1900.) 


15,687. T. Burrows, W: W.A. Jonss, 

. Looms eaving Wire Fabric. 
(3 igs] August 1, 1899.—The weft shuttle of the loom is 
quickly pushed along the shuttle-race more than half across the 
fabric, and the impetus derived carries it across, to be returned in 
like manner. Each pusher is worked by a slotted lever fulcrumed 
to the loom framework. The lower ends of these levers are linked 
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to two rods that are moved to and fro (so as to actuate the 
pushers alternately) by means of a cam driven by gearing from 
the lower or cam shaft of the loom. The lathe or slay moves to 
and fro on slides, being actuated by a pair of crank arms operated 
by the ordinary cran , and so arranged that the “‘ picking ” 
of the shuttle takes place when the cranks are passing the ‘‘ dead- 
centre.” (Accepted June 27, 1900.) 


MISCELLANEOUS. 


17,371. J. W. —— Preparation of 
araffin or Petroleum by Means of Ozone 
or Ozonized Air. August 28, 1899. — Air deprived of 
dust is passed through quicklime, whereby carbonic acid 
and moisture is absorbed, after which the air is passed through 
an ozonizer, so converting the oxygen present into ozone. e 
petroleum or paraffin oils to be treated are placed in a tank, 
and the ozonized air prepared as above described, is forced through 
the oil from a glass, porcelain, or tin tube, and a system of pipes, 
pierced with fine holes, distributed over the bottom of the tank. 
It is stated that ‘‘the ozone in its passage through the oil or 
hydrocarbon, r th its flash point and specific gravity 
several degrees, without impairing either its illuminating or 
heating power.” (Accepted June 6, 1900.) 

14,495. J. C. H. Schnell, Hamburg, Germany. 
Bridge for Pianoforte Strings. [3 Figs) July 13, 1899. 

The strings are arranged to rest on two metal strips secured to 


—The 
ed | the “ of the bridge, and are held firmly down (so as to stop all 
0) 


vibration) between the points where the wires meet the strips by 














a curved bar that is screwed to the bridge and firmly clamps the 
strings thereto. It is stated that ‘‘ by concaving both the upper 
and lower faces of the wooden string bridge, and by ones the 
strings with a wooden bar convex on its under side, the bridge 
itself becomes resonant, instead of acting as a damper, as do the 
string bridges now in general use.” (Accepted June 13, 1900.) 


-24,733. J. Hughes, Beaumaris, Anglesey. Blind- 
Roller Action. [2 Figs.) December 12, 1899.—This invention 
refers to that class of blind-rollersin which the blind unwinds and 
falls by its own weight, and in so doing winds up a cord, upon 
pulling which the blind can be rewound on its roller. According 
to this invention, the cord passes through a slot in the end of a 








pivoted curved lever formed integral with a pawl, that by gravity 
normally e: a ratchet-wheel, secured to the roller end. To 
allow the blind to fall, the cord must be pulled away from the 
window, thereupon the pawl is withdrawn from the ratchet- 
wheel, and the blind falls ; itcan, however, be held in its lowest 
or any position by simply releasing the cord, the pawl then falling 
into gear with the roller ratchet-wheel. (Accepted June 13, 1900.) 





UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of — law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 








nozzles. The products of combustion pass over the bridge and 


mercerising 
fabric thus treated is placed before an arrangement of two or 
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GODALMING WATER WORKS. 


GopALMING, in Surrey, is an old-fashioned town, 
interesting in many historical and other respects. 
It is situated, or rather the older parts are situated, 
in a deep valley, through which the river Wey runs. 
It stands on the lower green sand, from which the 
water supply has been drawn ever since the original 
water works of the place were constructed. The 
natural configuration of the entire water supply 
area ‘of the district is of a somewhat complex charac- 
ter, and, as will appear presently, does not by any 
means lend itself conveniently, in an economic 
sensé, for distribution, more especially amongst the 
inhabitants who reside in villas and mansions erected 
on the higher outskirts of the town and district. 
That is to say, the water supply of Godalming is 





built in Catteshall-lane (B on map) where a 16 horse- 


power Crossley gas engine, with Dowson gas-pro- 
ducing plant, was put down, to drive by means of 
straps and gearing, a pair of bucket and plunger 
pumps, arranged to pump to two different levels : 
that is, either to the reservoir at A, or to a new 
reservoir which was built for the purpose on 
Munstead Heath'(C on map), some 100 ft. above 
the level of the old reservoir A. The Parliamentary 
powers for the water supply were further extended 
in 1890, so that the water supply district of 
the company extended over an area of nearly 
38 square miles, with a population of about 16,000, 
out of which 10,500 belonged to the rapidly 
increasing townships of Godalming and Farncombe. 
The result of the growth of population, and of 
the successive extensions of areas, was that the 
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not drawn from some of the high hills that are to 
be found in the district, but it is drawn, as already 
intimated, from the low green sand strata, which 
underlie the high and extensive parts of the country 
towards the Hog’s Back. 

The works of the Frith Hill, Godalming, and 
Farncombe Water Company were first started in 
1878, mainly for the purpose of supplying water to 
the new Charterhouse Schools, and the houses of 
the officials connected therewith: The original 
pumping station at Sandy-lane (A on map, Fig. 1, 
and also on plan Fig. 3, page 142), consisted of an 
engine, boiler, and coal house, with a well, in which 
is fixed a three-throw bucket and plunger pump, 
driven by a horizontal non-condensing steam engine 
of about 14 horse-power. The pumps were designed 
to raise 8000 gallons per hour to a maximum height 
of 280 ft. A reservoir to contain 400,000 gallons of 
water was built on the top of Frith Hill, near to the 
pumping station A. 

he company obtained an extension of their first 
Act in 1886, and a second pumping station was 





older works were designed piecemeal, and always 
with a view to economy in capital cost. The 
machinery was not in duplicate, and the quantity 
of water available at the two pumping stations 
roved to be very limited, and the expense for 
labour; coal, and repairs was very high. 

Owing to the increasing demand, the company, 
in 1890, put down a 9-in. bore pipe on the slope of 
the hills near Peperharow-road (D on map), and 
succeeded in finding water, which rose to within 
46 ft. of the surface level. The water in the bore- 
hole was about 10 ft. higher than the water in the 
Sandy-road well, at A; but to convey the water 
from the bore pipe by gravitation would have 
involved some very deep and expensive excavation 
in wet ground. The directors, hesitating to put 
down a third pumping station at the borehole D, 
on account of the working expenses of a separate 
power establishment, and having a knowledge of 
the Shone ejectors for a water or sewage by 
means of power transmitted by compressed air, 
consulted Messrs. Shone and Ault, civil engi- 





neers, of Westminster,. who had successfully 
conveyed water from a borehole to a pumping 
well at Ashford by means of a syphon pipe, not- 
withstanding that they were approached ‘by the 
authorities with the idea of applying ejectors for 
the purpose of raising water from a distant well to 
the pump well. The engineers carefully tested 
the quantity of water available at the required 
depth, and having surveyed the ground between the 
borehole and the well, they advised the directors to. 
lay a 6-in. syphon pipe between the two points, 
and to provide proper means for charging it with 
water and for clearing ‘it of air at the two highest 
points. At Ashford the line of the 9-in. syphon 
Pipe was straight both in the horizontal and verti-' 
planes and had a length of 1065 ft., with a rise of 
water in the syphon of 22 ft. 9 in., but at Godalming’ 
it would be necessary that-the syphon pipé, if laid, 
should be sinuous, both horizontally and vertically’ 
with a length of 2600 ft., and a rise of water in the 
syphon of 22 ft. ; the directors therefore did not 
feel justified in deciding upon adopting the syphon 
ipe until the contractors (Messrs. Hughes and 
neaster, of London and Ruabon; who constructed 
the syphon at Ashford) - guaranteed - its ‘successful 
action, upon which the directors decided that the: 
work should be proceeded ‘with. Figs. 2 and 3 
ive a planand section of this bore, by which it will 
be seen that the water in the syphon pipe rises 
22.12 ft. above the level in the borehole, and that’ 
there are several vertical and horizontal bends in’ 
the syphon, notwithstanding which the pipe has: 
answered very well: indeed, giving a -continuous 
supply of about 7000 gallons per hour to the pump 
well'at'A for some years. 

In 1896 the directors again decided to consult 
Messrs. Shone and Ault as to an extension of‘ the 
works, so that they should’ be able‘ to cope with 
the constantly increasing demand for water. : ‘The 
engineers’ proposals may be summarised as follow: 

1. To ‘abandon the use of the two old pumpin; 
stations, arid to build a new pumping station (at 
on map)-with improved machinery, so as to lift the 
whole of the water at one place, and effect a large 
saving both in labour and coal. 

2. To conduct the water from the various separated 
sources to duplicate collecting reservoirs of 200,000 
gallons te capacity, built on a low-lying 
site (E on plan). 

3. To increase the available supply by collecting 
a flow of excellent water from the lower green 
sand cropping out close to the surface at the site 
of the new pumping station E. 

The directors adopted these proposals, and the 
new works: were carried out according to’ plans 
pres by Messrs. Shone and Ault, the works | 

ing formally operied on September 25, 1897. The 
supply of water for the pumping engines, which 
was formerly very deficient, is now most abundant. 
It is obtained from four different sources- 

1. The old well at Sandy-road, near‘ Frith Hill 
(A on map). This supply is, however, for the 
present, not used, as it carries a great deal of fine 
sand into the collecting reservoir. aa 

2. The 9-in. borehole in the Peperharow-road 
(D on map), which at first supplied-water through 
a syphon pipe to the Sandy-road well at A... The 
new eyo reservoir at E is built on a much 
lower level than the Sandy-road pumping station, 
and the supply from’ the borehole D is, therefore, 
increased considerably, as the water now flows day 
and night through the 6-in. syphon pipe to the 
collecting reservoir. 

3. A number of springs near Catteshall (B on 
map), which are conducted through a 7-in. gravita- 
tion pipe to the new collecting reservoir. - - 

4, The collecting reservoir at E for containing 
200,000 gallons of water is in two parts with sepa 
rate inlet and ‘outlet pipes built of concrete ana 
lined with Seyssel asphalt and brickwork. It is 
covered with brick arches and concreté overlaid 
with earth. Considerable difficulty was experienced 
in building it, owing to the large quantity of water 
contained in the subsoil, belonging tothe lower 
green sand formation. In order to utilise this water, 
which is of excellent quality; it was decided to build 
a circular manhole at each corner of the collecti 
reservoir, and to lay 9-in. stoneware pipes wit 
open joints as collectors round the outside of the 
reservoir. The pipes are covered with 8 ft. of 
gravel, 4 ft. of fine sand, 2 ft. 6in. of puddled clay, 
and 1 ft. of earth. The clay puddle is 5 ft. wide, 
and covers the trench completely so that no surface 
water can reach the collecting pipes. The water 
from the collecting pipes is tted to the reser- 
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voirs through sluice-valves and short syphons at 
two of the manholes. 

The supply from the subsoil round the reservoir, 
which is collected in this manner, is a deep water 
which issues from the lower green sand under the 
hills round the northern part of Godalming. Its 
temperature throughout the year is 52.5 deg. Fahr., 
and it is found to be of great purity and suitable for 
domestic supply without any previous filtration. 
In order to test the supply of water from this fourth 
source, the town has for a whole month been sup- 
plied from this source alone, and an average of 
250,000 gallons pumped per day without lowering 
the water in the odliecting reservoir below 6 ft., 
or half the maximum height of water in the 
reservoir. The supply of water from Sandy-road 
aud the Peperharow - road borehole, is about 
300,000 gallons per day or more than is required by 
the district at present. The new extensions of 
supply to the south will cause an increased demand 
of about 70,000 gallons per day, and extensions to 
the north and other places will still further in- 
crease the consumption, but it would appear that 
the quantity of water now available will be amply 
sufficient for the supply of the whole district for 
some years to come. 

The new pumping station at E consists of engine, 
boiler, and coal houses, with a brick chimney 120 ft. 
high (Figs. 4 and 5, page 142). The engine house 
contains two sets of horizontal triple - expansion 
surface-condensing Worthington pumping engines, 
supplied by Messrs. Simpson and Co., Limited, of 
Pimlico. Each pumping engine has two sets of 
triple-expansion steam cylinders, and drives one 
ce of low-level and one pair of high-level pumps, 

aving spring loaded vulcanite valves. The pumps 
raise the water from a suction well in communica- 
tion with the collecting reservoir. 

The boiler-house contains two Lancashire steam 
boilers for a working pressure of 100 lb. per square 
inch, each boiler being provided with a set of 
Schwoerer’s superheaters. The boilers are 6 ft. 6 in. 
in diameter, 22 ft. long, each with two internal 
flues 2 ft. 6 in. in diameter. The grates are 
4 ft. 10 in. long. The heating surface of the boiler, 
reckoning two-thirds of the shell and five-eighths 
of the flue surface as effective, is 516 square feet, 
and the heating surface of the superheater pipes 
exposed to the hes gases, reckoning the radiators 
a3 plain pipe, is 72 square feet. This superheating 
surface raises the temperature of the steam from 
334 deg. Fahr. to 453 deg. Fahr. ; but the tem- 
perature falls in the length of steam pipe, and 
close to the valve chest of the pumping engine the 
reading of the thermometer is 428 deg. Fahr. The 
chimney draught at the base of the chimney, with 
a pyrometer reading of 258 deg. Fahr., is 0.68 in. 
of water. 

The works netvessary for the collecting reservoir 
with the pipe lines for leading the water from A, 
B, and D to this reservoir, the engine, boiler, and 
coal houses, the chimney, and the rising mains, 
were executed by Messrs. B. Cooke and Uo , con- 
tractors, of Victoria-street, Westminster. 


(To be continued.) 








AGRICULTURAL MACHINERY AT THE 
PARIS EXHIBITION. 

Tz great Machinery Hall of the Paris Exhib’- 
tion of 1889, is occupied chiefly by exhibits relating 
to agricultural and allied industries. In the centre 
of the building is the Salle des Fétes, the remainder 
of the space is filled, on the one side, by French 
exhibits, and on the other by those of foreign 
countries. Food products are naturally included 
in the collections; the products of the soil, as well 
as the means and processes to which those products 
are mainly due. To subjects of current interest, 
France has added a very attra¢tive, and to a certain 
extent,‘ an interesting, retrospective agricultural 
exhibit, and all contribusing countries—except 
Britain—have done full justice to these Groups. 
We propose to examine briefly the e collection 
of implements that are assembled, with the object 
of noticing such as appear of special interest, 
together with the statistics that in many cases form 
a part of the exhibits. 

Belgium.—Although Belgium is essentially a 
country of small agricultural holdings, and of dense 
population, the cost of agricultural work has in- 
creased considerably during recent years; for 


example, it is not long since that the cost of harvest- 
ing averaged from 10 to 12 francs per hectare ; 
this at the present time has increased to from 30 to 


40 francs. Agricultural labourers, who used to 
average 64 per 100 hectares cultivated, have fallen 
much below that figure ; the workman prefers to take 
his chances at the nearest town ; facilitiesof transport 
increase, and the expense of travelling diminishes ; 
more than 450,000 Belgian workmen are now 
employed in France, and among the various causes 
which have developed the use of agricultural 
machinery must be included the great encourage- 
ment that has been given by the Belgian Govern- 
ment to technical education in the agricultural 
schools, as well as on the field. The following 
comparative official statistics indicate the progress 
that has been made in the use of agricultural im- 
plements in Belgium : 


1880. 1895. 
Sowing and planting implements 5 528 
Mowing machines... —... 58 703 
Winnowing machines 296 700 
Horse rakes... ame 1300 =. 2,073 
Reaping machines... 1015 = 11,112 
Thrashing machines 6930 10,197 
Milk refrigerators ... s : 3,402 
Handwork cream separators 2,152 
Power-worked separators 112 


Unfortunately, the latest official figures that are 
available date back to 1895, but since that time 
there has been throughout the country a remark- 
able development in the use of machinery of the 
most improved type. 

The economical employment of agricultural ma- 
chinery has been rendered easier by combination ; 
in Belgium, as in France, a large amount of agri- 
cultural work is done by contractors, and the Bel- 
gian agriculturist shows a marked inclination to- 
wards co-operative association for the purchase and 
working of certain classes of machinery, especially 
manure distributors, drills, mowers and reapers, 
thrashing machines (eleven small cultivators have 
recently combined to purchase a thrashing machine 
with petroleum motor), grain separators, &c. ; in 
districts of very small holdings, such as from 2 to 
60 acres, a considerable number of co-operative 
associations have established thoroughly-equipped 
factories for dairy work, crushing mills for cereals 
and oil-cake, distilleries, &c. 

The method of intermittent sowing first tried in 
1843 is largely employed in Belgium ; experiments 
made on this subject in France proved that the 
method properly carried out economised at least 
50 per cent. of the seed, and that 10 1b. of beet- 
root seed per acre sufficed to secure plenty small 
clumps of from two to six plants at proper in- 
tervals from each other. In the Exhibition, Mr. 
Frennet-Wauthier, of Ligny, shows a drill of this 
character ; the seeds fall into a cylinder caused 
to rotate by the advance of the machine; in this 
cylinder are four openings from which the seeds 
escape at regular iutervals and are deposited at in- 
tervals of 2 in. to 3 in. in a shallow trench 
opened by a ploughshare, the trench being after- 
wards covered by revolving following wheels, and 
the earth is finally pressed down by a roller. 
The same constructor exhibits a beetroot digger 
carried on four wheels ; in front of the machine 
are serrated knives, that cut off the leaves and 
top of the root, which is then caught between two 
large discs mounted on oblique spindles, and 
which, entering the ground raise the root and throw 
it into a revolving screen that shakes off the earth ; 
in this way the roots are deposited in rows on the 
ground, quite clean and under easy conditions for 
subsequent carting. 

Mr. Piere Tixhon Smal, of Herstal-lez-Lidége, 
sends a four-horse gear and a thrashing machine, 
the drum of which is provided with points on 
the American plan ; the straw falls on the shakers 
placed across the machine, which deliver it straight 
and in good condition; a winnower attached to the 
machine makes the first screening before the grain 
is discharged. 

The most important Belgian display in this 
Group is that referring to dairy farming The first 
centrifugal cream separator was shown in Belgium 
in 1881, at an agricultural show held at Gand ; but 
the system did not come into extended use till 
1888-9, when it became widely known, thanks chiefly 
to the Government agricultural schools and the co- 
operative associations, of the excellent working of 
which a good example is given by Baron Peers, at 
Oostcamp. To-day there are in use in Belgium 
more than 2500 hand-worked separators, and 150 
separators worked by power, while there are over 
300 co-operative dairies in operation ; the produc- 
tion of butter has largely increased during the last 





few years, and the supply will soon exceed the 


home demand. At the present time this question 
of exporting the surplus produce is engaging the 
earnest attention of the associated dairies; there 
being an almost certain prospect of a large foreign 
trade when the best conditions for manufacture 
and transport have been decided on. No fewer 
than 33 Belgian exhibitors show machinery and 
appliances for dairy work ; among these we should 
mention the separators of Milotte at Remicourt, 
Lidge ; of Tixhon-Smal, at Herstal-Lez-Liége ; of 
Jules Persoons at Thildonck - Les- Louvain ; of 
Schoongans and Geens, of Gand ; of Antoine Mercier 
at Vitron, &c. 

Germany.—In the German agricultural court 
there will be noticed some very interesting plans 
illustrating the works carried out for the diversion 
and utilisation of mountain streams ; for the re- 
clamation of marshy lands in Bavaria, and the 
drainage works of the Polders, in the Delta of the 
Niémen. In this latter work the water from the 
different Polders is discharged into the sea by 
elevating wheels each driven by an electric motor ; 
a central station with 480 horse-power, distributes 
a 5000-volt triphase current to transforming stations 
on the different Polders ; the area of these latter 
amounts to 20,000 hectares, and the cost of in- 
stallation has been 100,000/. To raise 100 cubic 
metres of water (3530 cubic feet) to different heights, 
the consumption of coal at the central station is as 
follows : 


Height 4 in. ... 2.8 Ib. 
pay RSs » So 
= RS, 3, 2.3. 
sp. CED on) a3 3.7: 99 
” 0 2 4.3 ” 


Important collections of ploughs and seed drills 
are exhibited by the agricultural establishment of 
Rud Sack, of Leipzic-Plagwitz, the Eckert Com- 
pany, of Berlin, and the Eberharts, of Ulm, show 
ploughs with cylindrical mould boards ; the drills 
are of the disc kind, with valves on the American 
plan. Some of these German makers produce 
more than 70,000 ploughs and drills per year, 
and export in large quantities to Russia, Bohemia, 
Austria, and Hungary. An interesting class of 
implement found in these collections, is the 
combined plough and drill, the seed distributor of 
which is operated by one of the wheels. Manure 
distributors are exhibited by Messrs. Hempel, of 
Gnadenfrei, in Silesia, and Desue. The machine 
of this latter maker is mounted on a barrow, 
and distributes the manure from the right to 
the left of the central wheel on each side of 
two rows of beetroot ; experiments made in Ger- 
many have “ag the a of this simple 
and somewhat primitive method of applying 
the manure. The Siedersleden Company, of Bern- 
burg, show a number of models and two drills 
for sowing in rows. The Zimmerman Company, 
of Halle-sur-Salle, also make an important ex- 
hibit. A considerable number of mowers and 
reapers are exhibited by various firms. There is 
nothing special to say about these, as they are mostly 
copies of somewhat old-fashioned English or Ameri- 
can machines. A horse-rake exhibited by Messrs. 
Jelaftke and Seliger, of Ratibor, Silesia, may be 
noted. In this machine the teeth are lifted by the 
weight of the driver, who, at a given moment, 
leans forward, pressing at the same time on a small 
lever, solid with the frame carrying the teeth. 
Some excellent examples of portable engines and 
large thrashing machines are exhibited by Mr. 
Henri Lanz, of Mannheim ; one of the engines has 
a horizontal cylindrical firebox, which can be easily 
taken out; the other, with a square firebox, is 
specially intended for colonial work, the fuel em- 
ployed being either petroleum supplied by a jet of 
steam, or vegetable refuse, such as corn stalks, 
sugar cane, &c. According to experiments made, 
41b. or 5 lb. of this vegetable fuel replaces 1 lb. of 
coal. The thrashing machines, shown by Mr. 
Lanz, are provided with a number of accident- 
preventing devices, and they contain many ingenious 
and practical details; the bearings of the beater 
cylinder are articulated, and are provided with 
special appliances for lubrication. 

Messrs. Garrett, Smith, and Co., of Maritzburg, 
exhibit several portable engines in class 36, 
although their power makes them belong rather to 
class 19; they are well designed and well made 
machines similar to those of the Lanz and Woolfe 
companies. Finally, in the German section we 
may mention the well-made winnowing machines of 
Rober and Co ; the screens of Meyer, at Kalk ; 





the milk cooling and heating apparatus of Schmid, 














AuG. 3, 1900.] 


ENGINEERING. 


141 








of Bretten, in Baden, some types of which are 
large enough to treat 10,000 litres of milk an hour ; 
centrifugal sep:rators, kneading machines, &c., from 
the works of Flensburg, and the Laval Company, 
of Bergedorf. 

Sweden.—-The most important part of the agri- 
cultural exhibits of Sweden is that referring to 
the centrifugal cream separators, which are best 
represented by the Laval machines especially of 
the Excelsior and Radiator types. The Laval 
separator is shown in operation every day in the 
Swedish pavilion placed within the gallery near the 
Avenue de Suffren. In this interesting collection 
of Laval, we notice quite a small hand model which 
is able to treat 40 litres of milk an hour, the high efti- 
ciency being obtained by a number of internal parti- 
tions in the separating bowl. Important improve- 
ments have been introduced into the separators 
driven by steam direct; the gun-metal turbine re- 
sembles a tangential water wheel, and the separator 
which treats 400 litres of milk an hour, works with 
a steam pressure of 14 lb. per square inch ; the 
600-litre model requires a pressure of 20 lb., and 
the large model treating from 12 the 1800 litres 
per hour, requires a pressure of 40 1b. In Swedish 
large dairies the direct-driven turbine separators 
are very commonly employed; they have the 
advantage of working quite yes MES of each 
other, and of the belt-driven machines of the dairy. 
The efficiency of separation depends to a large 
extent on the speed of the bowl, which ought to 
constant ; now in those installations where the 
transmission is made by belts or ropes, starting 
and stopping the dairy machines naturally involves 
considerable variations of speed in the separator ; 
this inconvenience is avoided in the turbine-driven 
machines which, moreover, can be located in any 
convenient position, quite independent of the trans- 
mission shaft. 

(To be continued.) 








MINES AND MINERS. 
(Continued from page 74.) 
Confirmatory Evidence from Witnesses.—A careful 
perusal of the evidence shows that the conclusions 
of the Commissioners were not overdrawn; in 
some instances the worst features were softened. 
We extract a few of the selected statements, none of 
which were controverted or questioned. It is but 
right to add, however, that there were exceptions 
as regards treatment and condition of the children. 
In all cases the words quoted are as given in the 
reports, only condensed in places. Thus: ‘‘ Their 
meals are insufficient, owing to their belonging to 
very poor families.” ‘*Many who had thoughtless 
parents were badly fed . . . some were sent to their 
work without breakfast, and took little with them.” 
‘* They have a little milk or coffee and a bit of bread 
before they go to the pit; they take nothing with 
them but a bit of bread, perhaps tea; oftener dry 
bread than anything else.” ‘*They do not have 
meat.” ‘A bit of dry bread and a sup of milk is 
the usual supper.” ‘‘Hurrying is very slavish 
work, and boys go to work all the 12 hours with- 
out more than a bit of dry bread to eat.” A boy, 
13: ‘I stop in (that is, at home) because I 
have no clothes to go in.” Another, 13: ‘I 
have no clothes to go in” —this refers to the 
Sunday -school. Dr. Favell: ‘‘ Where children, 
especially female children, are harnessed to corves, 
and where the seam is so low that they are forced 
to go on their hands and feet, and where venti- 
lation is not good, the occupation must neces- 
sarily be prejudicial to health.” Another medical 
witness : ‘*I have’examined children working in a 
thin and in a thicker bed of coal, and found projec- 
tion of the sternum, and sinking in the spinal column 
is common in a thin bed.” An example of better 
feeding! ‘‘ Breakfast consists of a mess of por- 
ridge ; dinner, almost invariably, a flat, thin, coarse 
oaten cake, or a wheat cake of about 6 oz., without 
any other accompaniment save a morsel of salt 
butter or lard. This they often dispose of before 
nine, ten, or eleven o’clock, when they feel most 
hungry, which suffices them until their return 
home, when they get theirsuppers.” The narrator 
gravely adds that they ‘‘are said to be satisfied, 
which I believe to be true, as in very few instances 
have I heard any complaints” ! ! ! 
Sub-Commissioners, Lancashire and Cheshire.— 
“The proportion of stillborn infants was rather 
large, and certainly the care bestowed on the 
children, and the state of the dwellings, could not 
be considered favourable to their growth. The 








adults were thin and gaunt. They have a stoop- 
ing, shambling gait when walking.” ‘‘ Some of the 
children are decently clothed, and according to 
their own statements have sufficient food ; on the 
other hand, many are in rags, and in a disgusting 
state of dirt, and without enough to eat. The 
usual food in the pits is stated to be cheese and 
bread, or bread and butter, sometimes raisin 
sooragh they take what they have to eat in their 
ands, and take a bite now and then; sometimes 
they carry it till it is black as acoal.” ‘‘ None of 
the drawers ever wash their bodies,” said a miner; 
‘I never wash my body; I let the shirt rub the 
dirt off.” In answer to a question as to the 
women and girls, he said, ‘‘I do not think it is 
usual for the lasses to wash their bodies ; my sisters 
never wash themseves, and seeing is believing.” 
A parish overseer: ‘‘I can safely state that they 
(children) are generally filthy.” . . . ‘* The houses 
are generally filthy.” . Another overseer con- 
firmed this, and as to clothing, he said: ‘‘ Very 
few of the children have any other dress but that 
used in the mines.” ‘‘ Neither girls nor boys ever 
wash their bodies.” In North Lancashire the 
evidence was that the children ‘were generally 
thin, their cheeks hollow, and, of course, pale, 
with a general appearance of weakness.” Taylor’s 
evidence is saddening: ‘‘ Used to take his dinner 
down with him when he had any, and eat it as he 
could, working. Nothing but bread and butter. 
Many a time without both breakfast and dinner, 
and felt sickly like, and mazy. His mother had 
‘nowt’ to give him.” In Durham and Northumber- 
land the children and workers were better off, 
and more comfortable ; it was nearly the same in 
Cumberland. In Scotland generally it was bad, 
in East Scotland the worst. In Wales the children 
were better treated as regards food, and mostly 
asrespects clothing. This is attributed to the extra 
care of the Welsh mothers. 

What.the Children Say.—One of the Sub-Com- 
missioners says: ‘* A striking proof that the human 
constitution becomes reconciled to severe trials of 
its hardihood is to be found in the impunity with 
which some of the boys, in ill-drained pits, with 
narrow galleries, continue dragging their loads, 
day after day, for eight or 10 consecutive hours, on 
hands and knees, along what is, in fact, a water- 
drain, though the water may not be more than an 
inch deep.” Now let the children tell their tale 
(the figures tell the age). Harvey, 13, a carter: 
‘*Gets potatoes and butter when he gets home, or 
what he can catch ; is always very hungry ; seldom 
as much as he can eat.” Never goes ‘‘ to Sunday- 
school ; has no clothes besides what he works in ; 
cannot read ; never had a pair of shoes or stockingsin 
his life.” The Commissioner adds that he had some- 
times gone two or three days without food. When 
the fact was made known to the owner of the 
mine, he admitted the truth, but said that he 
only knew of it after it had happened. That boy 
and another had to draw 2 cwt. of coal, a distance 
of 160 yards, in a tub without wheels, as many as 
from 50 to 60 tubs a day on the average. 

In Derbyshire.—The hours of work commonly 
were from 14 to 16 in the 24. Boys’ evidence : 
Straw, aged seven : ‘‘They wouldn't let him sleep in 
the pit or stand still; feels very tired when he 
comes out; gets tea and goes to bed.” Hawkins, 
aged eight: ‘‘Is tired and glad to get home ; never 
wants to play.” Pollard, aged eight: ‘‘ Feels very 
tired ; back and shoulders ache ; always too tired 
to play.” Moult, aged nine : ‘‘ Want no play, but 
go home to bed as soon as they can.” Carring- 
ton, aged nine: ‘‘Is tired, seldom goes out of 
doors.” Blount, aged 10: ‘‘ Always too tired to 
play ; glad to get to bed; arms and legs ache.” 
Ten others give similar evidence, all under 12 years 
of age. One, a litttle older, tells how, when a 
little child like the others, he slept on the roadside 
going home ; too fatigued to eat, and was beaten 
and made to work until night. Had to walk two 
miles ; work from 6 a.m. till 8 p.M., often all night, 
and even then the butties made him work all the 
next day. He said sadly, ‘‘I know no work so 
bad as that of a pit lad.” 

Yorkshire.—Firth, between six and seven years 
old: ‘‘I hurry with my'sister. I don’t like to be in 
the pit. I was crying to go out this morning ; it tires 
mea great deal.” Poor little mite of an infant ! 
Wright, hurrier: ‘‘I shall be nine years old next 
Whitsuntide (84). It tires me much ; it tires my 
arms. I have been two years in the pit, and have 
been hurrying all the time.” Drench: ‘I am 
going in 10. I am more tired in the forenoon 








than at night ; it makes my back ache. I work all 
day. I never go to play at night.” Glossop, 
aged 12: ‘‘I help to fil and hurry, and am always 
tired when I have done.” Stanley, 12: ‘I tram by 
myself and find it very hard work, tires my legs 
and shoulders.” Hoyle, aged 13: ‘“‘I work in a 
thin coal pit ; find it very hard work. We work at 
night one week, and in the day the other. It tires 
me very much, most in the legs, especially when 
we have to go on our hands and feet.’ : 

Lancashire.—In the Lancashire districts things 
were just as bad. In North Lancashire one of the 
witnesses, quoted by the Commissioner, says : 
‘* They (the children) come home tired as dogs, and 
throw themselves on the ground; we cannot get 
them to bed.” This was a parent’s testimony. 
This was corroborated by numerous witnesses, 
young and old, male and female. 

Durham and Northumberland. —In these two 
counties, almost models in mining operations to- 
day, the ‘‘ putters ” or ‘‘ helpers up ” were severely 
tried, for the labour was laborious even for the 
older boys, but for those of tender age it was severe 
to exhaustion. The Sub-Commissioner explains 
that, in cases where witnesses were silent as to 
the oppressiveness of the work, it must be under- 
stood that it was only easy in comparison with the 
heavier work in certain cases where the seam rises 
and dips considerably. 

Scotland.—The Sub-Commissioner confirms the 
statements that girls as well as boys of ‘‘ eight years 
old and under” labour uninterruptedly for ‘‘12 
hours average daily ; sometimes by day, at other 
times through the whole night.” It is not _ 
necessary to quote instances. The reports teem 
with them, sad and sickening in their details, 
some horribly cruel. One only will we add, this 
in an English colliery. A poor child of 10 years 
of age was filling his corf; a big lump of coal 
fell on his naked feet, cutting a toe right off. 
‘* Notwithstanding this the loader made him work 
until the end of the day, although in the greatest 

in,” with the result that the poor child was 
amed, and laid up for four months. Anything 
more monstrously horrible cannot well be con- 
ceived, even under negro slavery. 

The reports deal with other aspects of the case 
besides age, hours of labour, sex of the child 
workers, &c., such as the cruelties of the butties 
and other hirers ; the physical effects of overwork, 
deformity of limbs and spine, stunted ‘growth, 
igh gait, irritation of the head and back, sores, 
and other diseases ; premature old age and death, 
accidents and their results ; depravity and moral 
degeneracy of the children, the brutality and 
drunkenness of parents, and other concomitants of 
the miners’ lives up to and at the date of the in- 
quiry. The facts seem almost incredible now. 
Scarcely has one generation of men succeeded those 
of that date who, as children of 10 years of age and 
under, gave evidence before the Commission. It 
may be that some such are now living, for, at 
10, 11, or 12 years of age in 1842, they would 
only be from 68 to 70 years of age at the present 
time. If such there be they can, perhaps, remem- 
ber those days, and have seen all the changes 
which have taken place since then. We have lin- 
gered over this part of the subject, but- not 
unnecessarily. How can we rightly appreciate 
what has been done, unless we know how things 
were at the outset ? Once ascertain the conditions 
under which the miners and their children lived 58 

ears ago, and then it is more easy to trace the 

and of the reformer, the effects and the results of 
the legislative and other measures for their protec- 
tion and improvement which have been carried and 
put in force. The latter is a more congenial task, 
for the path is a path of progressive amelioration. 


(To be continued.) 








DESIGN OF ALTERNATORS. 
By H. F. Parsnaut, M. Inst. C.E., and 
H. M. Hosarr. 
(Continued from page 108.) 
CALCULATION OF THE INDUCTANCE OF THE 
WInpincs oF ALTERNATORS, 

EXPLANATION of the term ‘‘ inductance” : Induct- 
ance is expressed is henrys, and a coil has an in- 
ductance of one henry when it is of such dimensions 
that a current of one ampere sets up a magnetic 
flux of such a magnitude that the product of the 
number of lines linked with the coil, multiplied by 
the number of turns in the coil, is equal to 
100,000,000. If the coil has but one turn, then its 





ENGINEERING. 














THE GODALMING WATER WORKS. 
MESSRS. SHONE AND AULT, ENGINEERS, LONDON. 


Fig. 2. 


(For Description, see Page 139.) 
° 


Cd 


wo 





Peperharow Road 

















2 Engine Neuse Blow lent A eee S| 


*- Sandy Lane > 





















ce 
a == Se Spee. 4 


¢ 4b) 





Zi, ddd 
™ay 














LIZZ EETZLZZZZZIZZTZZ_ 
ee 





inductance in henrys becomes 10~* times the 
number of lines linked by the turn when one am- 
pere is passing through it. And since one ampere 
passing around two turns sets up twice as t a 
flux, and as this flux is linked with both of the 
turns, the product of the flux multiplied by the 
turns will be four times as great as with one turn. 
The inductance of a coil is proportional to the 
square of the number of turns.* 

Measurements have been made of the inductance 














* The above explanation of the term “Inductance” is 
repeated from a back number of ENGINEERING, but is very 
necessary here, 


Section GH. Urrough Storage Reservoir 





of many alternating-current windings in slots of 
various proportions. The values derived expressed 
in terms of the flux per R.M.S. ampere-turn and 

er inch gross length of the armature laminations 

ave, for modern alternators of the custcmary type, 
been found to generally lie between the limits of 
20 and 50 0.G.8. lines for the position of maximum 
‘inductance, and between the limits of 10 and 35 in 
the position of minimum inductance. For rough 
trial values, one might take : 


For position of maximum inductance 40 C.G.S. lines 








r R.M.S. ampere-turn, and per inch length of armature 
foeidotions. 
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For position-of+ minimum inductance 25 0,G.S. lines 
r R.M.S. ampere-turn, and per inch length of armature 


minations. 

And for ave’ value, 33 C.G.S. lines per R.M.S. 
— and per inch length of armature lami- 
nations, 


But of course it is very desirable to consider each 
case by itself, and the experimental data given 
in Figs. 11 to 20 (page 144) will be of use for 
the purpose. 

_ From such data as that of the preceding tests, 
it is possible, in designing a new machine, to make 
a fair estimate of its inductance. As an example 
of the process, the case may be taken of a uni-slot 
iron-clad armature, with 10 coils of 20 turns each. 
The length of the armature laminations, parallel to 
the shaft, may be taken as 15 in. After comparing 
the slot dimensions with the cases on pages 144 and 
145, it is decided to assume an average inductance 
for all positions, of 30 lines per ampere-turn and 
per inch length of armature lamination. Then the 
average inductance of one coil is : 


202 x .00000030 x 15 = .0018 henrys. 

















"041---->4 


TotalLength 13,750 ---- 
--2" 


Sri OE ~~ oe 





(For Description, see Page 149.) 


-—- mas 


u) 
a 
a4 
fx] 
<a 
Z 
O 
Z 
fx) 














ea 166 O~--—-~---—- 8 669 -——- 


THE LAVAL STEAM TURBINE AT THE PARIS EXHIBITION. 














ENGINEERING. 


[Auc. 3, 1900. 



































144 
{ | | 
| Position of Maxi- | Position of Mini- “ | Position of Maxi- | Position of Mini- Position of Maxi- | Position of Mini- 
Fig. 11 | — | mum Inductance. | mum Inductance. Fia, 13. | — mum Inductance. | mum Inductance. Fig. 15. — mum Taductance. }mum Inductance. 
Number of } poles. | 18 2" Number of poles. 20 Number of poles..| 24 | 
| tare ¢ aaa | 12 each | 
ture coils ; a 9 ture co 10 ure coils of 2e: 
Periodicity used potodieley. used i in| Periodicity used 
in tests .. 125 tests in teste . oe 
Reactance ..  |1630 volts+65 am-| 900 volts+ 65 am- | Reactance “of total} .. (105 volts + 10.1/103.5 volts + 16.2] Reactance “of 12 109 volts + 30.3/103 volts + [77.5 
| peres= 23.5 ohms | peres=13.84 ohms armature | amperes = 10.4) amperes = 6.39 sets of coils amperes = 3.61; amperes = 1.33 
Reactance per coil) .. 2.62 ohms 1.54 ohms Resota a| —_ as ae te seistiee . | ohms ohms 
. Inductance per nce per Co! 1. ms e ms joe per se 
coil 6 ~ 00333 henrys .00196 henrys eee per siete eiee “ sae rend .. | .8008 ohms -1108 ohms 
il ..| 82 co! F enrys J enrys nductance per | 
rae pe oi tor! Number of turns sas set of 2 coils = .000798 henrys .000294 henrys 
_ one turn | .00000828 henrys | .00000193 henrys Bo r coil Number of turns 
ant Sd am . Inductance tor = set of 2 coils} 12 
| $28 O,G.8. lines | 193 C.G.8. lines ‘one turn 00000482 henrys | .00000295 henrys . Inductance per 
ingth, a t lemian- —— per ampere-. “one turn.. | .00000£55 henrys | .00000201 henrys 
tions. 15 in. 482 0.G.S. lines | 2950.G.8. lines |.*. Flux per am- : 4 
*. Flux per am | iam of lamina-| pere-turn - 555 C.G.S. lines | 2040.G S. lines 
re - turn per tions .. 20 in. Length of lamina- } 
& -» ae| ee | 21.80.G.8, lines | 12.8 C.G.8 lines ~”-Flux perampere- tions. 16 in. | 
turn per inch . 24.10.G.8. lines | 14.70.G.8.lines |." Flux per am- | 











6Venvlating ducts % 
Total) Lengtu 1:3" 
wren Effective ,, 14.475 


Position of Maxi- | Position of Mini- 
mum mum Inductance. mum Inductance. 


Fia. 12, 








Number of poles..| 12 ips 
°° arma-| 

ture coils a | 
aw used in 


ana ‘of total 
armature 
Reactance per coil 
*. Inductance per} 
* “coil * eee 
Turns per coil --| 4 
. Inductance for 
one turn 
*. Flux per am-| 
pere-turn 
Length of lamina. 
_ tions oi 
. Flux per om 
re - turn 
ncoh of length . 


a 


‘2080 olts+48.5am-| 1100 volts+43.5 
peres = 47.8 ohms amperes25.25ohms 
7.98 ohms 4.2 ohms 


} 


0102 henrys | .00532 henrys 


| 
.00000478 henrys | .C000025 henrys 
478 C.G.8. lines | 250 0.G.8. lines 


| 
| 34.10.G.S. lines | 17.8 0.G.8. lines 


x 





5Ventila ducts % 
Tocal’ Length 1:2° 
Effective ., 109° 


are 


And the inductance of the entire armature 
between collector rings (10 coils in series) 

= 10 x 0018 = .018 henrys, 

If the periodicity of this machine were 80 com- 
plete cycles per second, then the reactance of the 
winding would be : 

2 x 80 x .018 = 9.0 ohms. 
And, at a current output of 200 amperes, the 
reactance voltage equals 
20? x 9.0 = 180) volts. 























Position of Maxi-| Position of Mini- 





Fia, 14 mum Inductance. | mum Inductance. 
Number of poles. . 16 mas aoe 
5 arma- 
ture coils 24 
Periodicity used i in 


tests .. 
Reactance of one 
branch, i.¢., 8 
coils 
Reactance per coil 
Inductancepercoil| .. 
ka per coil .. 4 
. Inductance per 
"turn 


120 volts + 500 am-/96 volts + 500 am- 
peres = .240hms |peres = .192 ohms 


-03 ohms -024 ohms 
-0000795 henrys -€000635 henrys 





oe -00000495 henrys | .(0000396 henrys 
per am- | 


| 
| 
| 
| 
pere-turn | 4950.G.8. lines | $960.68. lines 
uneh of lamina- a | 
_ tions “ 20 in, 
. Flux per am- | 


£ of length 





| 24.8 0.G.8. lines 19.8 C.G.S. lines 








Whereas, in considering the inductance of the 
short-circuited coil in commutating generators, it 
was the value for the position of minimum induct- 
ance which possessed the chief interest; in the 
case of alternators, account must be taken of the 
inductance in all positions, from maximum to 
minimum, in order to consider with exactness the 
negra? of a machine under all circumstances. 

he reason for this will appear later. Here, how- 
ever, there is given without further explanation, 
characteristic volt-ampere curves for constant field 
excitation, and for non-inductive load. The first, 
curve A, Fig. 21, is calculated from the average 
value of the inductance. In the second, curve B of 
Fig. 21, approximate allowance is made for the 
variation of the inductance at different points of 
the curve, from its maximum to its mininum value. 

Before proceeding to thoroughly practical appli- 
cations of the methods of calculating these and 
similar curves and quantities, it is very necessary 
to clear up another point where our method is at 
variance with the methods in general use. 

In such methods, one frequently finds the in- 
ductance of the alternator considered as a quantity 
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wna «144 Slots. 
Fia. 16 abs Position of Maxi- | Position of Mini- 
Boks mum Inductance.}mum Inductance. 
Number of poles..| 32 
” coils in 
test 16 
Periedicity used in 
25 
Total reactance of} ..  |385 volts + 46 am-|370 volte + 88 am- 
coils in test peres = 8.36 ohme} peres = 4.2 ohms 
Inductance cf coil- 
in test wa .0532 henrys -0268 henrys 
Number of coils 
tested 16 


Number of turns 

_ Percoil ass 24 

* Inductance per 

" turn .00000542henrys | .02000288 henrys 

_ = per am- 

* “pere- -turn 288. U.G.S. lines 

Length of lamina- 

tions... 10 in. 

*. Flux per ampere- 
turn per inch . 


542 C.G.S. lines 


54.2 C.G.S, lines | 28.8 0.G.S. lines 











Coil A A ‘consists of 24 turns i in series. ‘Position shown i is that of 
maximum inductance. The intermediate slots may be con- 
sidered empty as their windings were not connected up. 





® 
= 
Gross depth of Laminations -10° 
w ma. ee 


quite as separable and independent as the induct- 
ance of the line, or of a reactance coil. In certain 
respects this is quite right; but care should be 
taken not to forget that there i is, in an alternator, 
an impressed magnetic flux traversing the same iron 
core which is the seat of the inductance flux. Alter- 
nators have been analysed on the assumption that 
one could rightly represent the inductive armature 
as equivalent to a non-inductive armature, devoted 
solely to the work of generating energy by the 
mechanical of its conductors through an 
impressed magnetic field, plus a separate reactance 
coil, independent of the impressed magnetic field, 
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| | 
Fic. 17 ____| Position of Maxi- | Position of Mini- Fie. 19 __| Position of Maxi- | Position of Mini- Fig. 20 Position of Maxi- | Position of Mini- 
ghar is mum Inductance. | mum Inductance. roe jmum Inductance. mum Industance. ee ee mum Inductance. | mum Inductance. 
Number of poles.. 82 Number of poles.. 2 | Number of poles..| 20 
Be arma-| » arma- |12 coils | - arma- 
ture coilsin test, 16 ture coils in test} of 48 ture coils | «30 
Pericdicity used in} turns Periodicity used in 
test ry <3} 26 each tests .. Fee 
Total reactance of} .. (390 volte+24.7 am-|388 volts+-36 7 am- | Periodicity used in| Reactance of total} .. 196 volts+8.25 am-/186 volts + 12am- 
coils tes cy peres = 15.8 ohms/ peres = 10.60hms| __ test ‘9 ap armature peres=23.8 ohms | peres = 15.6 ohms 
Inductance of coils! Total reactance of .. {288 volts + 24,5/230 volts + 28 am- | Reactance per coil 2 38 ohms 156 
tested .. pane © -1006 henrys -0675 henrys coils tested | amperes = 11,3, peres = 8.20hms | Inductancepercoil) .. -00634 henrys -00415 henrys 
Number of coils Taken ohms Turns percoil .. 48 
tes! | a8 16 Inductance tested “7 -0626 henrys -0435 henrys Inductance for one 
Number of turne| Number of coils) Taken turn. ae -00000275 henrys | .00000180 henrys 
rubra BE --| 48 . tested . as 12 Flux per ampere- 
.. Inductance per} urns per co’ 48 ae 275 C.G.S. lines | 1800.G.S. lines 
turn ae a + -00000272 henrys | .00000183 henrys | .°. Inductance per Length of lamina- 
.. Flux per am-| ss i turn $3 -00000226 henrys | .00000157 henrys tions .. ..| 9} in. 
pere-turn 272 0.G.S8. lines | 183 0.G.S. lines *. Flux per am-) Flux per ampere- 
Length of lamina-| ; re-turn . 223 C.G.S. lines | 157 0.G.S. lines turn per inch o! 
tions .. | 10 in. Length of lamina length es 28.9 C.G.S. lines | 19.0 0.G.S. lines 
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ss __ | pere-turn pe 
This is the same magnetic structure as in the preceding figure ; inch. = 19.0 C.G.8. lines 18.1 0.4.8. lines 


but two coils A A, B B are connected in series. The position 
shown is that of maximum inductance. A A, B B, each consist 
of a coil of 24 turns in series called coil AA, BB. The inter- 
mediate slots may be considered empty, as their windings were 
not connected up. 
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Coil AA = 12 turns in series. 
Coil B B = 12 turns in series. 
Gross depth laminations = 12 in. 
Net depth laminations = 8.6 in. 

Consider coils AA and BB in series to make up one coil of 24 
turns called ccil A A, B B. Position shown ie that of maximum 
inductance. The intermediate slots may be considered empty, 
as their windings were not connected up. 





~The 


and having an inductance equal to that of the arma- 
ture. Fig. 22 represents this conception. 

From this it has been said that the non-inductive 
armature must generate a voltage equal to the 
vector sum of the terminal voltage T.V., and the 
reactance voltage R. V., and this has been called 
the internal voltage I. V. Their relative values and 
phase relations are shown in Fig. 23. 

_ When the load is non-inductive, the current is 
in phase with the terminal voltage, hence  repre- 
sents the angle of lag of the current behind the 
internal voltage. Diminishing the load, and con- 
sequently the armature current, reduces the re- 
actance voltage, until, at no load, it becomes zero, 
and if the excitation remain unaltered, the terminal 
voltage finally comes to coincide, both in phase 
and magnitude, with the internal voltage. In 


and in Fig. 25 the current (and hence also the 





Fig. 24 the diagram is given corresponding to a 
current output of one-half that taken for Fig. 23, 


R. V.) having become zero, T. V. has become equal 
to I, V. 














This is the same magnetic structure as in the preceding figure, 
but four coils A A, BB, CC, and DD, are connected in series. 
Opposite successive pairs of poles are other coils similarly dis- 
posed, but the results will be expressed in terms of the one set 


of coils shown. The intermediate slots may be considered 
empty as their windings were not connected up. The position 
shown is that of maximum inductance, AA, B B, CC, and DD 
each consist of a coil of 12 turns in series. Consider coils A A, 
B B, O C, D Dto make up one coil of 48 turns in series called 
coil A A, BB, CC, DD. 
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The method goes on to the conclusion that to 
obtain a terminal voltage of the value T. V. there 
must be present in the armature an impressed flux 
of the relative value I. V., and that 

LV. = J/T.V2+R.V2 

This would be the case for such a circuit as that 
represented in Fig. 22, where the inductance is 
actually exterior to the non-inductive armature, 
but it will not be the case where the inductance is 
an attribute of the very same conductor-wound 
armature, whose conductors, by being driven 
through an impressed magnetic field, generate the 
current delivered from the terminals at the voltage 
T. V. In such a case there is the reactance 
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voltage R. V. set up by the flux of self-induction 
corresponding to the alternating current in the 
conductors, and the magnitude of this reactance 
voltage R. V. corresponds to the magnitude of 
this flux of self-induction. There is also the 
terminal voltage T. V. set up by the cutting of 
the impressed flux by the armature conductors, 
and the magnitude of this terminal voltage T. V. 
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SUSPENSION BRIDGE OVER THE OHIO, CINCINNATI. 


|corresponds to the magnitude of this impressed | 
flux.* 


* The impressed flux is the actual flux which crosses 
the air gap from the pole-faces and becomes linked with 
the armature coils, not the greater flux which is set up | 

|in the magnet core itself, a part of which latter com- 

| pletes its circuit by other paths, and does not enter the 
armature winding. 
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But the theory above commented on, and to 
which we take exception, led to the conclusion 





that for a given terminal voltage T. V. and react- 


ance voltage R. V., there would be necessary an 
impressed flux corresponding in magnitude to the 
internal voltage I. V.; i.e., greater than corre- 
sponded to the magnitude of the terminal voltage 
T. V. in the following ratio 
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coupled motors, and 22 per cent. with geared or belted 
motors. 


Following this able paper came what promises to 
be an annual theme, viz., ‘‘On the Value of a 
Horse-Power,” by G. I. Rockwood. The present 
paper dealt with a lawsuit at Worcester, Mass., 
arising from the diversion of the waters of a stream 
by the city. The stream was undoubtedly diverted, 
which is more than could be said of the members 
present, for they attacked the author pretty sharply. 
He claimed the critics had not read his paper, and 
said he discussed in it the value of a water-power 
privilege, and not of a horse-power ; but it may be 
said that he did not give his paper the former, but 
the latter title. The Council, it appeared, had 
rejected his proposal for a committee on this sub- 
ject, so it may continue to crop out at intervals in 
tuture meetings. The next paper was called ‘‘ The 
Design of Speed Cones,” by J. J. Guest. This was 
a series of geometrical gymnastics with fearful- 
looking equations, and the writer has no doubt 
the author proved whatever he undertook to do, 
and that the ‘‘new formula” is a complete success. 
Although we thought we had sufficient heat and 
to spare, Professor R. H. Thurston was cruel 
enough to turn on the question of ‘‘ Reheaters in 
Multiple-Cylinder Engines.” After citing various 
examples, and showing the results, the distin- 
guished author pronounced on the following : 


Conclusions, probably definite, and sufficiently accurate 
for practical application, may be drawn from what is 
already known of this subject, although we are obliged to 
admit that direct experiment has done little to aid us in 
their deduction. It is tolerably certain that a reheater, 
wherever and however gon can be of little if any 
value in improving the thermodynamic action of the 
engine if it has not sufficient power to produce some 
superheating, and it is no less certain that a properly 
proportioned and placed reheater will be of comparatively 
small importance if supplied with wet steam, and its 
value will be less as the amount of the moisture in the 
steam entering it is the greater, up to the point at which 
it ceases to produce superheating of the steam entering 
the succeeding cylinder. The proper construction of 
the reheater is thus dependent upon the following 
principles : 

1. A reheater should be givm such area of heating 
surface as will insure, under the circumstances of its 
operation, at least moderate superheating. 

2. The reheater must, to insure proper action, be sup- 
plied with perfectly dry steam, and must usually be 
accompanied by a separator out of which it may take such 
steam, or it must itself act as a separator. 

3. To be thoroughly effective, the reheater should take 
steam immediately from a separator, and should deliver 
its own charge directly into the succeeding cylinder, thus 
permitting no opportunity for loss of heat and production 
of saturation before the charge is fairly introduced into 
the next steam cylinder. The separator may probabl 
often be constructed in one piece with the reheater, with 
advantage in this respect. 

4. Those conditions which control in the application of 
the superheater apply equally well to the case of the re- 
heater. The latter is properly a superheater placed be- 
tween cylinders in series ; otherwise it becomes simply a 
separator. 

5. With properly proportioned and adjusted superheat- 
ing and reheating apparatus, multiple-cylinder engines 
should gain quite considerable economy, and even enough, 
where high efficiency is demanded, to make their employ- 
ment financially desirable. 

Following this came a paper called ‘‘The Gas 
Engine Hot Tube as an Ignition Timing Device,” 
by Professor W. T. Magruder. This was an able 
paper, showing much care in its preparation, and 
alsomuch hard work. It consisted of a series of 
tests to determine the time of ignition of the 
charge. It was fully illustrated and contained over 
60 indicator cards. No condensation of it is pos- 
sible, and all interested must get the original. 

The next paper was ‘‘ Water-Softening Plant at 
the Lorain Steel Company’s Blast-Furnaces,” by 
N. O. Goldsmith. The object was to prevent scale 
forming in the boilers. The author described the 
process thus : 

Tt is a method of treating the water based upon accurate 
chemical knowledge, and it does not depend upon chance 
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or imagination of any man to prove its efficiency. A 





chemical process involves an expense due to the reagents 


used, therefore in order to keep down the cost to a mini- 
mum, only the cheapest and most efficient reagents can 
be employed. : 

The Clarke process of precipitating carbonates of lime 
and magnesia by means of caustic lime, is undoubtedly 
the cheapest chemical method ; that combined with soda- 
ash treatment for the sulphates and chlorides, makes it 

ible to get a clear feed water low a in scale- 
orming matter to fulfil all requirements. True water- 
softening is an exact process ; by this is meant that the 
exact amount of caustic lime must be put in the water to 
remove all the carbonate of lime and magnesia present ; 
and the exact amount of soda ash u to decompose all 
the sulphate of lime and chloride of magnesia—no more, 
no less. The method of treating the water, and the 
apparatus used, must be so simple that a man can operate 
it who has no knowledge of chemistry, and of whom 
nothing but mechanical work is required, if it is desired 
to run at the lowest possible cost for operation. If a con- 
tinuous process plant is used, in which solutions of the 
caustic lime and of soda are made continuously, and 
added to a constantly moving ey of water, an exact 
and uniform treatment is more difficult to obtain. 

1. Because the amount of caustic lime or of soda ash 
dissolved in a gallon of the solution may vary. 

2 Bacause the change of pressure may vary the amount 
of raw water supply, changing the whole character of 
the effluent. 

3. Because it is a difficult matter to keep uniform the 
amount of the chemical solutions flowing through the 
small orifices into the raw water. 

4. Because the only means of determining when the 
water is treated with the correct amount of caustic lime 
is by the depth of colour given by using a chemical indi- 
cator ; and no accurate means is known to determine the 
correct amount of soda ash used, exczpt chemical analysis, 
which could not be furnished soon enough to be of any 
benefit. E 

Therefore, an intermittent settling tank plant permits 
more accurate and uniform treatment, and is much 
simpler to handle. The only question is the matter of 
mixing the chemicals thoroughly with the water; this 
is accomplished satisfactorily by stirring. 

In the blast-furnace water softening plant, four open- 
top settling tanks are used, each 30 ft. in diameter, by 
20ft. high ; they are built of steel, and each has a net 
pe wed of 95,000 United States gallons, Each is pro- 
vided with a mechanical stirring or mixing device ; this 
consists of two armed paddles placed at the bottom of the 
tank, fastened to a vertical shaft which is operated by 
gearing driven by a small steam engine ; the paddles made 
about six revolutions per minute. This thoroughly mixes 
the chemicals with the water, and the stirring of the 
water always hastens the chemical reactions, as any 
chemist well knows. 

The uniformity of treatment results from the fact that 
a constantly uniform quantity of water is treated in each 
tank, by weighing out the correct amount of the dry 
caustic lime and of soda ash required for each tank, and 
adding these to the water. To show the theoretical 
delicacy of this method, there is no trouble in weighing 
either of the dry chemicals, to 41b. (Avoir.) equal to 
3500 grains. A treating tank holds 95,000 gallons, there- 
fore the personal error per gallon is .034 grain for each 
reagent used. In practica this is effected to a slight 
degree by the variation in the quality of the caustic lime ; 
in the case of the soda ash, however, there is no loss. The 
amount of each reagent was determined when the plant 
was started, by chemical analysis, checked up by many 
analyses of the treated water. All that isnecessary then, 
is for the operator to add the samo quantity of caustic 
lime and soda ash to each tank treated, until a change 
in the raw water requires a change in the amounts of the 
reagents used. 

These variations in the amounts of soluble impurities 
are more frequent in surface waters than in waters from 
deep wells, but in any-case, it is not a daily, but rather a 
weekly or monthly one. Samples of the treated water 
are sent to the laboratory about once or twice a week and 
the water tested ; any change is made only on instruction 
from the chemist. 

Another very important advantage of the use of treat- 
ing tanks is the fact that, when properly proportioned, 
they allow the water to stand in them long enough to 
complete the chemical reactions; ina:much as no chemical 
action is instantaneous, therefore time is necessary in 
order to get a complete precipitation and a corresponding 
purification of the water which is being treated. By 
using hot water this time is shortened. The water from 
the hot well of the blowing-engine condensing plant is 
pumped into the settling tanks; this water is from 
90 deg. to 96 deg. Fabr. To further raise the tempera- 
ture of the water a system of heating coils is put in each 
treating tank ; the exhaust steam from the pumps passes 
into these coils, raising the temperature of the water 
114 deg. Fahr.; the condensed steam passes into the clear 
water well. When the plant was put up-iron pipe was 
used in these heating coils, but experience proves that 
nothing but brass or copper pipe should be used for this 


u 6 
. Having considered all the conditions necessary for 
accurate and uniform treatment, and for complete 
chemical reaction, the next problem is the mechanical 
one of separating the lime sludge precipitated from the 
water. The amount of sludge in water-softening plants 
is much larger than in ordinary filtration plants, because 
the soluble impurities, as well as the suspended matter 
are removed, and, furthermore, the caustic lime used is 
also precipitated, therefore subsidence is necessary before 
the water can to the filters. -The settling 
tanks act as subsiding basins as the stirring device is 
stopped and the circulation of the water ceases. It is 
fouad to be more economical in ground space and fir.t 





cost, to use filters for the final clarification, than to use 
settling tanks of such size that the water will stand in 
them long enough to clarify perfectly by sedimentation. 
Furthermore, in tbis plant the sludge of previous 
precipitations is left in the tanks; this is mixed with 
the water of the next treatment and gathers up. the new 
finely-divided precipitate into larger flakes, which settle 
more rapidly, and materially hastens the clarification of 
the water. 

To cut down the amount of sludge thrown upon the 
filter beds to a minimum, hinged floating outlet pipes are 
used, the inlet to which is held about 18 in. from the top 
of the water; these pipes rise and fall with the water 
levels; they are limited in their lowest horizontal posi- 
tions by means of a chain and counterweight at the top 
of the tanks. In their lowest ition they clear the 
paddles of the stirring device, leaving about 24 in. of 
water always in the tank ; in this water is collected the 
precipita sludge. When this sludge becomes deep 
enough to prevent the easy rotation of the paddles, it is 
washed out by starting the paddles, mixing up the sludge 
with the water left in the tanks ; in this condition it flows 
freely out of wash pipe to the sewer. The washing of 
each tank of this plant is done once a week, and it takes 
about 20 minutes to d> this. The total waste or wash 
water used for this iene is about 13 per cent. of the 
total amount purified. 

From the treating tanks the water passes by gravity 
down the floating outlet pipe into the filters. ‘here are 
two filters, each 16 ft. in diamster by 74 ft, deep, having 
a total area of 400 square fest of filtering surface. The 
filter tanks are made of steel with double bottoms; in 
the upper bottom are placed the sind strainers, made 
of brass, h:.ving aluminum-bronze screens and riveted 
with copper rivets. The upper and lower bottoms form 
a clear water compartment, to which the outlet pipe is 
connected. The advantage of the upper bottom as a 
strainer diaphragm is that a uniform pressure is gotten 
upon all strainers when the bed is washed, and a more 
uniform distribution of work over the whole filter bed is 
maintained while ncaa this is most difficult to get in 
a nest of strainer piping, due to frictional resistance of the 
pips. The water flows on to the filter-bed through a 
central pipe, the level being kept uniform by a float 
controlling the regulating valve in the supply pipe. The 
filtering medium is crashed and graded quartz of uniform 
size and about 3 ft. thick over the strainers. 

The filters are provided with mechanical stirring de- 
vices, having the usual revolving rakes driven by a train 
of reduction gears and operated by a belt. These stirring 
devices are turned only when the filters are washing, by 
the upward current of water taken from the settling 
tank, It is found necessary to wash a filter once every 
week, and it takes about 20 minutes to wash it. It re- 
quires 20,000 gallons to wash one filter, equivalent to 
1.2 per cent. of the total amount of the water purified, to 
wash the two filter tanks. The total wash water required 
for the tank is about 2.5 per cent. of amount purified. 

From the filters the water flows by gravity to the clear- 
water well, from which it is pumped by a low-lift duplex 
pump into the open heaters. 

All piping between the settling tanks, filters, and clear- 
water well is set in a brick-lined pit, with a concrete floor. 
Only cast-iron flanged pipe and fittings are used, and 
flanged gate valves, with outside screw-valve stems, fitted 
with valve-rod extensions, having cast-iren floor stands 
and indicators. These floor stands are placed upon floor 
over valve pit. 

The pumps, filters, and operating floor are in a cross- 
sbaped building, constructed with a steel frame, cove 
with corrugated iron. The top of each settling tank is 
reached from the main floor by means of a stairway and 
bridge between the tanks. From the platforms connected 
by the bridge, the chemical tanks are charged by the 
operator, and the water is treated and tested. The 
plant is operated by one man for each 12-hour shift. 

In addition to the purification of the feed water before 
it reaches the boilers, another matter must be considered, 
if it is expected to keep the boilers in the best possible 
condition ; this is the concentration of the impurities of 
the water, due to the evaporation and passing off of 
practically pure water, thereby increasing the percentage 
of the impurities left in the softened water. The con- 
centration of the soluble salts as well as those of lime and 
magnesia, is also important, for although the fornier do 
not cause hard scale, because of their great solubility, 
they do cause foaming and even corrosion when present 
in the water in larger amounts. 

The formation of scale must be due to heat, pressure, 
and concentration toa degree where even the more soluble 
salts of lime and magnesia are finally precipitated ; this 
condition takes place only in the boilers. By using a 
feed water very low in lime and magnesia salts, the 
length of time the boilers can be run before saturation is 
finally reached, becomes greater; therefore boilers can 
be run longer without washing out, and the expense of 
operation is decreased. 

To lengthen the intervals between washing out, made 
necessary by concentration to a dangerous degree, it is 
found that regular blowing down of water from one to 


two gauges, depending upon the type of boiler, and 
pumping up fresh water, is decidedly beneficial. There 
are 22 Gahall vertical boilers, 250 horse-power each, at 


the blast-furnace plant; in normal working condition 
each of these holds 292 cubic feet, equal to 2200 United 
States gallons. When 6in. are blown down, about 100 
gallons of water are discharged ; if this is done every 
12 hours in 11 days, an amount equal to the entire capa- 
city of the boiler is blown away. The objection to 
blowing out hot water and pumping in cooler water 1s 

as not being an economical practice, but it 15 
one of the penalties steam users must pay when they are 
compelled to use water containing comparatively small 
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amounts of soluble impurities, and want to keep their 
boilers free from scale. Therefore, in order to get the 
best condition, it is necessary to make chemical analyses, 
not only of the raw water and the treated water, but also 
of the concentrated water from the blow-off cock. This 
should be started when clean boilers are put in service, 
and samples should be taken at regular intervals, and the 
concentration watched ; by this means it can be deter- 
mined how long it is safe to run without washing ; this 
interval will vary with the condition of the raw water at 
different locations, as upon the raw water depends the 
character of the softened water. s 

Tf the length of time between boiler washings can be 
increased three or four times over what was necessary 
before softened water was used, and regular blowing 
down put in practice, and if it is found unnecessary to 
use scrapers or tube-cleaning machines at all, because no 
scale accumulates or builds up; if open-exhaust steam 
heaters can be run from six months to one year without 
cleaning ; if no live steam purifiers are required, and no 
boiler compound used, then by the ure of softened water 
the percentage of idle capital is decreased, the labour of 
cleaning boilers, heaters, and purifiers is decreased ; and 
the fuel economy is increased —first, because a clean 
heater gives hotter feed water; second, the fuel used to 
heat up a cold boiler is more than that used to keep 
steam in a hot one. 

The cost of this purification, it was stated, 
amounted to 7 cents per 1000 gallons, and the plant 
had a capacity of 1,200,000 gallons daily, and cost 
30,000 dols. 


(To be continued ) 





THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 


Tue Lavat Steam TURBINES. 


Amone the numerous units that furnish current to 
the grounds and buildings of the Paris Exhibition, 
one of the most interesting in the power station is 
that of the Laval steam turbines, numbered 4 on the 
plan we published on page 606 of our last volume. 
It is not the inventor of the machine who makes the 
exhibit, but the company, which has purchased his 
patent rights in France. The installation, which is 
made in the La Bourdonnais, or French power-house, 
consists of two steam turbines. As will be seen from 
the drawings we publish on page 143, and for which 
we are indebted to the Laval Company, the space 
occupied by these motors is relatively very small. 
They drive ten Breguet continuous-current dynamos 
of 250 volts, about which there is nothing to call 
for comment. 

A few words will suffice to explain the principle on 
which the action of the Laval turbine is based. The 
efficiency of the impulse depends cn the velocity of 
the steam and not onits pressure. The steam is, there- 
fore, reduced to atmospheric pressure, before it issues 
from the nozzles to impinge on the vanes of the wheel, 
its energy being expended in imparting velocity to its 
particles. The object in view is that it should emerge 
from the nozzle in a solid jet as it were, and strike 
the vanes with the highest velocity attainable. The 
nozzle is made of an increasing section, as shown in the 
diagram, Fig. 3, and is cut at the end at such an angle 
as to cover several of the vanes; it is also set at an 
angle to the plane of the wheel, and tangentially to 
the vanes. If the steam enters the nozzle at 75 lb. 
pressure, and is expanded down to atmospheric pre3- 
sure, the velocity attained is about 2600 ft. a second. 
It is this velocity of the impinging finid which is made 
to give such excellent results in the Laval turbine. A 
special feature in the mechanism is the absence of fine 
fitting, so that in its early days (it was first shown at 
Chicago in 1893), it was full of promise, and as long 
ago as 1892 a 50 horse-power turbine was run with an 
expenditure of 22 lb. of steam per horse power. 

he turbine consists of an enclosed wheel with vanes, 
against which the expanded steam is directed by 
several nozzles set at an angle to the plane of the 
wheel, as already described. The jets of steam, at 
atmospheric pressure, entering the enclosing chamber, 
strike on the surfaces of the vanes with the force due 
to their velocity, finally escaping, the exhaust being 
assisted by a condensing apparatus; the utmost work 
is therefore taken out of the steam and transferred to 
the vanes. The body of the turbine is mounted on an 
elastic shaft resting in two end bearings, and the 
Whole revolves in a cast-iron chamber, in one part of 
Which is the steam-distributing device, while the 
other part forms an exhaust chamber, and contains 
the shaft bearings. On the main shaft is mounted 
& steel pinion, with double helicoidal teeth, gearing 
into a similar toothed: wheel to reduce the speed of 
the turbine to the desired ratio. The teeth of this 
gearing are double, and cut at an angle of 45 deg. 
80 as to prevent any lost motion. The wheels are 
enclosed in a cast-iron casing forming part of the 
motor body, and in which there isa continuous and 
abundant oil circulation. At the end of the secondary 
shaft is placed the centrifugal speed regulator which 





* See pager 647, 712, 746, 815, and 846 of vol. Ixix., and 
Pages 12, £0, 79, and 131 ante. 





acts on the steam admission valve, and controls the 


speed of the machine within very narrow limits. The 
steam after gee, the admission valve and expand- 
ing, flows, as alrea y described, through a number of 
nozzles before striking the turbine vanes; the number 
of these passages can be increased or reduced by 
hand-worked valves, so as to modify the energy 
developed by the machine. A steam separator 
is also provided. The speed acquired by the tur- 
bine varies between very large limits, but under 
any circumstances is extremely high, ranging from 
7500 to 30,000 revolutions per minute according 
to the type of machine, and steam velocity; the 
peripheral speed ranges from 600 ft. to 1300 ft. per 
second. In order to check their regularity of motion 
in the revolution of the wheel and shaft at such high 
speeds, due to want of homogeneity of material, and 
which would very quickly produce heated bearings 
and other trouble, the shaft is made sufficiently 
elastic to spring under the influence of the enormous 
speeds obtained. 

Our illustrations show the turbines in operation at 
the Exhibition ; no detailed description, beyond re- 
ferences to the figures on the drawings, is necessary. 
They are of 300 ho-se-power, and are of the standard 
type: now made by the Laval Company for driving 








6+ 
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dynamos. Working with a condenser, they consume 
the following quantities of dry steam per hour: 
18.26 Ib., 17.38 lb., 16.50 lb. 16.28 Ib., and 16 lb. ; 
according to the following prersures of steam ad- 
mitted: 85 lb., 114 lb., 142 1b., 170 1b., or 200 1b. per 
square inch. The power developed by the dynamos is 
198 kilowatts; the space occupied by the installation 
is 6 ft. 6 in. by 13 ft. 7 in. ; the height being 7 ft. 9 in. 
The weight is 11.5 tons, and the dynamo is driven at 
a speed of 740 revolutions. The two groups installed 
by the Laval Company in the Exhibition power 
station, parallel to the central passage, are identical, 
and are arranged according to the drawings we 
publish, and on which the different letters refer to 
the following parts : 

A is the turbine dynamo, developing 300 horse- 
B is the single acting air pump and condeneer ; 





wer; 
is an 


steam admission valve on main; F, stam pipe to 
turbine; G, steam separator; H, I, J, automatic 
purger apparatus and connecting pipes; K, steam 
admission valve on turbine ; L, exhaust pipe to con- 
denser ; Q, hot-water discharge pipe; R, stop valve 
on hot-water pipe ; 8, hot-water collector ; W, cold- 
water valve and pipes; V, valve on condenser ; X, Y, 
steam inlet valve and pipe to air pump; Z, oil collector. 

The installation—we speak of the steam turbines— 
has been working with full satisfaction from the day 
that steam was admitted. 





ROLLING STOCK AT THE PARIS 
EXHIBITION. 
CARRIAGES FOR THE ErnHiop1AN Ratnway. 

Ir may not be generally known that a system of 
‘*Kthiopian” railways is being constructed ; the 
enterprise is wholly French, and naturally the 
company formed for the construction and working of 
these lines has, so far as possible, had all the 
material made in France. The building of a large 

art of the rolling stock was entrusted to the 
Chantiers de la Buire, at Lyons, a railway carriage 
and- wagon company of considerable importance, and 
which has been recently reorganised and extended 
under the title of the Société Nouvelle des Etablisse- 
ments de l’Horme et de la Buire. Very considerable 
importance is attached to this concession to a French 
company, and particularly as regards the railway 
from Djibouti to Harrar, which it is expected will 
have a great and beneficient influence on the future 
of the French colony of Djibouti and Obock ; 
for this reason the rolling stock in question 
has been placed on the Champ de Mars, instead 
of being relegated to Vincennes. The carriage shown 
is a ‘‘ voiture de luxe,” and a special interest 
from the fact that it is es the first example 
of the manner in which French designers have pro- 





vided against the discomforts attending railway travel 





underground conduit for mains; D, steam main; E, | 8 





in tropical Africa, and especially the means taken to 
secure to some extent a circulation of cool air. The 
saloon carriage exhibited, and which is built for a 
l-metre gauge, that is adopted for the ‘‘ Chemins de 
fer Imperiaux Ethiopeéns ” has a total length of frame 
of 12.45 metres (40 ft. 10 in.), and a width of 2.50 
metres (8 ft. 2.5 in.) It is carried on two four-wheeled 
trucks, the centre pins of which are 8.50 metres 
(27 ft. 10 in.) apart, while the wheelbase of each truck 
is 1.40 metres (55.12 in.). The height from rails to 
centre of buffers is .80 metre (31.50 in.), and the 
highest part of the carriage is 3.80 metres (12 ft. 5.6 in.) 
above rails. The running boards of the carriage 
project but slightly beyond the body, so that the ex- 
treme width is 2.75 metres (9 ft. 0.27 in.) In the illus- 
trations which we give of this car (see page 147), and for 
which we are obliged to the constructors, the detailed 
dimensions are omitted, but as these are not of the 
slightest interest, the omission has no importance, the 
only object of illustrating the carriage being to show 
the general arrangement. The available space is 
partly occupied by a caloon at one end, followed by a 
smoking-room, which also includes the luxury, or 
rather necessity, of a bar. Beyond, there is a small 
compartment communicating by a longitudinal and 
lateral corridor, with the other end of the carriage, 
and where there are arranged, on one side, a lavatory 
and water-closet, and on the other a large refrigerator 
The rest of the space is devoted to two first-class 
compartments, which appear (and the same remark 
applies to the rest of the upholstery) much too heavily 
draped for tropical uses ; no doubt after a little experi- 
ence, these hangings will be taken away and replaced 
by others less elaborate. At each end of the 
carriage is a emall platform, with ingress and 
egress steps, and a gangway for passing to the 
other cars forming the trains. Every effort has 
been made to secure tho greatest possible volume 
of air for passengers, under the best conditions of 
ventilation ; to this end the largest dimensions that 
could be adopted with safety were given to the car, 
the roof of which is raised in the middle by a ven- 
tilating Jantern. Double blinds are provided for the 
side windows, and there is a double roof with a clear 
air space, between. The framework and body of the 
car are of teak, and the running weight is somewhat 
over 13 tons. 








SMULDERS’ EXCAVATORS. 

Messrs. A. F. Smu.pers, of Rotterdam, Holland, 
make an admirable display at the Paris Exhibition 
with models and drawings of various types of exca- 
vators and dredging machinery, a speciality with 
which their name has been long associated. We have 
selected two representative subjects from this exhibit 
for illustration and description ; a bucket and suction 
dredge that has been built for marine dredging at 
Port Arthur ; and an excavator constructed for irriga- 
tion works in the valley of Solo, Java. These are 
represented at the Exhibition by models and photo- 
raphs. 

The bucket excavator was constructed to the order 
of M. Philippe Bunau-Varilla, of Paris, for the port of 
Constantza, Roumania, Before it was delivered, how- 
ever, the Government of Roumania undertook the 
management of the works at the port, and the dredger 
was sold to the Russian Ministry of Marine, for use 
at Port Arthur (China). The dredger has buckets on 
a single ladder, and is arranged to discharge the spoil 
into lighters alongside. She has an open well in the 
stern, and can cut her own flotation. Further, she is 
equipped with a centrifugal pump by which the suc- 
tion dredgings can be discharged either into lighters 
or on to the k, or by means of a floating pipe, to a 
distance of 700 ft., and to a height of 7 ft. Dred ing 
and suction dredging can be carried to a depth of 40 ft. 

The following are the principal dimensions : Length, 
161 ft. 6 in. ; width, 33 ft. 6 in. ; depth, 12 ft. 6 in. 
The hull is entirely of steel, and conforms to the 
requirements of the Bureau Veritas. The principal 
framing of the dredging gear is of tubular form, and 
of 8 millimetres thickness (.31 in.), with angle irons 
90 millimetres by 90 millimetres by 10 millimetres 
(3.54 in. by 3.54 in, by .39in.). The stern uprights 
(Fig. 1 on the two-page plate) are carried down to the 
floor of the hull, while the forward uprights (Fig. 4) are 
fixed to the deck, standing upon a beam specially 
supported at each side of the hull. The vessel is 
divided into 13 watertight compartments. 

The machinery comprises two compound engines 
(Fig. 5) of 300 indicated horse-power each. ere 
engines serve to drive the centrifugal suction pump 
(Fig. 3), to rotate the screws, as well as the tumbler 
of the dredging apparatus. This latter is driven 
a toothed wheel and cone clutches (Figs. 3 and 
4). he principal boilers are two in number, of 
the marine type, with a total heating surface of 
2583 square feet. They carry a pressure of 120 lb. 
There is a third boiler of the vertical type for driving 
the electric light engine, and for supplying the steam- 
heating appliances. Near the boilers are the bunkers, 
which wit contain £0 tens of ccal. Upon the deck 








ENGINEERING. 











EXCAVATOR 


CONSTRUCTED BY MESSRS. A. F. 


FOR 


IRRIGATION WORKS 
SMULDERS, ROTTERDAM. 


IN JAVA. 








are a number of winches and cranes for working the 
anchors, for warping the ship, and elevating the 
dredging ladder. The engine for operating the ladder 
is fixed on deck. The tumbler has four sides, and is 
of cast steel (Fig. 1) ; the ladder has its two sides con- 
nected by cross-bracing, it is carried by two bearings 
in the framing, coaxial with the tumbler. The 
buckets, the bottom and backs of which are of cast 
steel, have a capacity of 800 litres (28 cubic feet). 
The plates of which the front portions are built 
are 13 millimetres (.5 in.) thick, and are strength- 
ened by bands of hard steel 300 millimetres by 
25 millimetres (11.8 in. by lin.). The intermediate 
links have a double T-section of 220 millimetres 
by 120 millimetres (8.6 in. by 4.7in.). The pivots 
are of special steel and have a diameter of 3.5 in. 

Over the desk is fixed the bridge with a chart-house 
and steam and hand steering gear. There is electric 
light both below and on deck. On the latter there 
are two arc lamps of 1000 candle power, taking 
8 amperes, while incandescence lamps are used below. 
The cabins are heated by steam. 

The speed of the chain of buckets, is such that 10 
buckets are raised per minute. This gives a theo- 
retical output of 16,950 cubic feet per hour. If 
the speed of the chain be increased, there is a cor- 
responding increment in the output. The suction 
pump will lift from 17,600 to 22,000 cubic feet of 
sand per hour, delivering into lighters alongside. 
This may be done at a depth of 40 ft. The pump is 
driven directly by one of the main engines. There 
are clutches on the shaft by which the pump, the screw 
propeller, and the tumblercan be put in and out of 
gear. The pump case is of sheet plate, and on 
the inside it has a wearing plate of 10 millimetres 
(.4in.). The suction opening of the pump has a valve 
by which the. water can be shut out for pur- 
poses of inspection. It always remains primed, and, 
therefore, it is not necessary to have an ejector 
to start it. The suction pipe outside the vessel is of 
a solid construction, and is coupled by means of a 
flexible pipe to a curved piece which, sliding in 
grooves on the hull of the vessel, can be raised and 
lowered at will. The suction pipe can thus be raised 


completely out of the water when the vessel is steam- 
ing, and consequently offers no resistance to its i 
eli- 


gress. 


There is space in the engine-room for a 








very pump to take the discharge from the suction 
pump and send it ashore through a floating pipe. 

In the presence of the Russian Commission the fol- 
iowing results were obtained on May 21, 22, 23, and 
24 last in the River Meuse : 


Conditions cf Results 
mtract. Obtained. 
Output of dredgings 14,120 cub. ft. 18,000 cub. ft. 
mm suction ... 18,000 __,, 23,700 ,, 
Speed 7 ty 7 knots 7.7 knots 


The excavator for Java is intended to work to a 
depth of about 16 ft. below the rails on which it 
stands ; it is, however, adapted for working with a 
jib, in which case its range is at least 36 ft. wide 
and 15 ft. high. The material which it is required 
to handle in Java is a kind of marl extremely 
hard when dry, and tenacious and sticky when wet ; 
under either condition it is unusually difficult material 
to excavate, but is easily discharged from the buckets 
if it is kept wet. On account of the difficult nature 
of the work, as well as because it is used in a remote 
district, all the parts are made of unusual strength ; 
the edges of the buckets are all provided with cutting 
teeth. The illustration above tone the general con- 
struction of the excavator, and the manner in which the 
bucket gear is carried on the frame, the whole being 
mounted on wheels to travel on the contractor’s track. 
There are four engines included, for the following 
purposes: (1) the main engine for driving the bracket 
chain ; (2) the engine for moving the excavator on the 
track ; (3) the engine for hauling the ballast wagons ; 
(4) the engine for raising and lowering the bucket arm. 
When working at a speed of from 20 to 30 buckets per 
minute the excavator lifts about 4000 cubic feet per hour 
of the material above mentioned. The frame consists of 
two longitudinal built-up girders connected by trans- 
verse beams, between which are secondary longitudinals. 
The top of the frame is covered by roughened plate at a 
height of 42 in. above the rails. The frame rests on 
four axles, of which three carry each three wheels ; the 
fourth axle has two wheels only, but by a special con- 
struction it can be supported by two supplementary 
small wheels that replace the third one. The frame 
rests on springs, as shown in the illustration, and at 
each end it is fitted with buffer and coupling chains. 
The track consists of three rails, two of which are laid 
44in. apart, while the third rail is laid 27.16 in. out- 











Efficient and 


side; the gauge is therefore 71.16 in. 
very necessary shelter is provided for the men working 
the excavator; the staff consists of an engineer, a 
fireman, and a man to operate the buckets and load 


the wagons. This excavator is the twelfth that has 
been constructed by MM. Smulders to the order of the 
Colonial Department of the Netherlands Government, 
for the irrigation works now in progress in the valley 
of the Solo in Java. 








AMERICAN FREIGHT LOCOMOTIVE. 


In the past there have been a good many loco- 
motives which, for a limited time, could be described 
as the largest in the world. We are, however, getting 
rapidly nearer the date when the limiting size will be 
reached, for the loading gauge is immutable, and soon 
the only direction in which the dimensions of a loco- 
motive can be increased will be in that of length. At the 
present the engine illustrated on the opposite page sur- 

ses in weight and tractive power all locomotives ever 
uilt. It is one of three constructed at the Pittsb 
Locomotive Works for the Pittsburg, Bessemer, an 
Lake Erie Railroad. The boilers is 84 in. in dia- 
meter, the steam pressure 220 lb., and the cylinder 
24 in. in diameter by 32 in. stroke. The tractive 
power is 63,000 Ib. (28 tons). The following are the 
chief dimensions : 


Cylinders, diameter ... 24 in. 
3° stroke one 32 ” 
Driving wheels, diameter 54, 
a number 3 
Truck wheels, diameter ive 30 in. 
Boiler, diameter at front sheet 84 ,, 
ia si throat ,, sis %9 
Tubes, number... _... 5 406 
st diameter outside 2} in. 
eh = Pataet 15 ft. 
Firebox, len = 132 in. 
” wi th... ove one ” 
és depth at front end... 825 ,, 
s a ack end . oe 708 
Exhaust nezzle, diameter... See 5z 5, 
Funnel, least diameter “A sce 17 ;; 
” perry vss wee 18 ,, 
Centre of boiler above rails ... 9 ft. 8 in. 
Height of funnel above rails... 16 ,,9,, 
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of soap to the cutting position. Soma details of 
the mechanism used are shown in Figs. 2 to 6. 
The machine is driven by a horizontal shaft having 
fast and loose pulleys as shown, and connected by 
spur gearing to a second horizontal shaft on the outer 
ends of which are mounted discs a, in the face of 
which are cut the cam grooves necessary for operating 
the top dies b. All other movements of the machine 
are actuated by cams mounted on a vertical shaft 
driven by bevel gearing, as shown. A view of 
these cams is given on the sectional plan, Fig. 3. 
The cams operating the moving bottoms of the die 
lines are connected to ths latter by the levers c, 
Fig. 2. The brushes for cleaning the dies, a pair of 
which are clearly shown at d (Fig. 2) are actuated by 
the cam groove ¢ (Fig. 3). The cutter, which is of wire, 
is shown at fin Fig. 2, and is reciprocated by the rods 
g connected to the links h which are themselves driven 
by cams on the vertical shaft. The grippers are actuated 

y link work from the bellcrank 7, at the end of 
which is a roller moving in the cam groove j. In this 
way a reciprocating motion is given to the horizontal 
vole k on which the grippers are mounted. These 
grippers are shown in detail in Figs. 5 and 6. 

hey consist of plates / attached to the rod &. 
These plates are slotted and through these slots 
pass pins holding the gripping plates m. At their 
upper ends these pins are connected by links to a 
swinging frame, which is again connected to a bar 
n. lf this bar is held whilst the rod k is recipro- 
cated it is obvious that the gripping plates m will be 
alternately closed together and opened out. This 
closing and release of the grippers at the proper times 
is effected by adjustable stops, with which the lug 
shown on 2 in Fig. 3 comes in contact. In Fig. 4 is 
shown the cam arrangement, by which a stop is moved 
in front of the bar of soap at the proper moment, and 
so prevents the latter being fed forward too far, and 
insures that all the tablets turned out of the machine 
shall be of equal weight. . These stops are at opposite 
ends of the bar, and this bar is reciprocated by the 
roller g, which is on the under surface of the main cam 
disc. This roller comes into contact with the projec- 
tions on the links n as the cam disc rotates, and in 
this way the stop o is moved into its place at the 
proper moment, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.— At the forenoon meeting of 
the pig-iron market last Thursday not a single transaction 
was reported—needless to say a very rare occurrence. 
Scotch, however, was marked down 1d. per ton at 
703, 94d. cash sellera. In the afternoon three lots (1500 
tons) changed hands, and Scotch rose 2d. and hematite 
iron 6d. ae? ton. The settlement prices were: Scotch, 
70s. 104d. per ton; Cleveland, 693. 3d.; Cumberland 
hematite iron, 83s. per ton. On Friday forenoon 1500 
tons of Scotch iron were sold at 71s. i}d. per ton 
cash. Two thousand tons changed hands at os. 6d., 
and 500 tons at 65s. 94., both transactions for the 
end of the year delivery. In the afternoon 3500 tons 
were dealt in, and on the day Scotch iron made 64d. 
per ton, and hematite iron 3d. per ton. At the close the 
settlement prices were: 71s. 6d., 693. 3d., and 83s. 3d. 
r ton cash. Very little new business was done on 
onday forenoon. The tone of the market, however, 
was steady. About 2000 tons were dealt in. Scotch 
rose 54d., while hematite iron fell 2d. per ton. Cleveland 
one month was quoted at 1s. advance. In the afternoon 
other 3000 tons or so changed hands, and prices were 
easier than in the forenoon — Scotch by 1d., Cleve- 
land by 6d., and hematite iron by 24d. per ton; and 
the settlement prices were: 71s. 10h, 693. 6d., and 83s. 
per ton. The market was idle on Tuesday forenoon, and 
the tone wasirregular. Notmore than 1000 tons changed 
hands. Scotch rose 44d. per ton at 72s. 3d. cash. There was 
more business doing in the afternoon, about 8000 tons 
being sold, and Scotch lost 3d. of the earlier gain. The 
settlement prices were : 72s., 69s. 6d., and 83s. per ton. 
In the forenoon market to-day 1000 tons were Tealt in. 
Prices remained firm, and Scotch rose 24d. per ton and 
Cumberland hematite iron 14d. perton, In the afternoon 
1500 tons changed hands; Scotch gave way 2)d., and 
hematite iron 44d. from the forencon. The settlement 
rices were : 723., 693. 6d., and 82s. 9d. per ton. The 
ollowing are the quotations for makers’ No. 1 iron: Clyde, 
84s. 6d.; Gartsherrie, 86s. ; Calder, 86s, 6d. ; Summerlee, 
88s. 6d. ; Coltness, 903s, 6d.—the foregoing all shipped at 
Glasgow ; Glengarnock (ship at yy meer 83s. ; 
Shotts (shipped at Leith), 8&4.; Carron shipped at Grange- 
mouth), 863. 6d. per ton. Here are the returns of ship- 
ments from all tch ports for the week ending last 
Saturday: To the United States, 250 tons ; for 
230 tons; for India, 275 tons; for Australia, 110 tons; 
for France, 177 tons; for Italy, 615 tons; for Germany, 
342 tons ; for Holland, 520 tons; for Belgium, 175 tons; 
for Spain and Portugal, 150 tons; for China and Japan, 
150 tons ; for other countries smaller quantities ; coastwise, 
2908 tons, the total being 5942 tons, against 4493 tons in 
the — week of last year. Transactions in 
warrants are uced to very attenuated proportions. 
Holders, coafident that no increase of stock can at pre- 
sent take place, show no concern at the dull trade reports 
to hand from Germany, which has hitherto been the 
most important factor in the raising of prices. This 
confidence is increased by the knowledge that the warrant 
of old orders in consumers’ books must meanwhile cause 








continued decreases in stocks. These decreases in 
stock are, however, daily becoming lighter, but only 
their cessation or a change to an increase would give 
speculation for the fall courage to sell short. Makers are 

in firm in their quotations, and a like condition of 
affairs is showing iteell in America, where the severe cut 
in prices has induced a temporary activity. The furnaces 
in blast are 83 in number—38 ordinary, 39 making hema- 
tite pig iron, and six making basic. At this time last 
year there were 80 furnaces in blast. The stock of pig 
iron in Messrs. Connal and Co.’s warrant stores stood at 
97,306 tons yesterday afternoon, against 100,240 tons 
yesterday week, thus showing a reduction for the week 
amounting to 2934 tons. 


Finished Iron and Steel —Manufacturers of iron and 
steel begin to feel the want of fresh orders, and are 
offering considerable reductions to secure business. While 
the consumers of finished iron and steel a couple of 
months ago had the utmost difficulty in getting delivery 
of the manufactured article, they are now promised un- 
usual promptness. The situation is complicated, as the 
high price of fuel prevents prices being shaded to 
any extent. However, the first step in this direction 
was made when the makers of finished iron reduced their 
prices, as they did last week, 103. per ton ; but the reduc- 
tion does not seem to have brought out any great rush of 
orders. It is announced that American manufacturers 
are offering Bessemer billets in London and Liverpool at 
5l. 103. per ton, and in Glasgow at 5/. 7s. 6d. per ton. 
The joint secretaries of the Scottish Manufactured Iron 
Trade Conciliation and Arbitration Board have been in- 
formed that an examination of the employers’ books for 
May and June showed the net selling price at the works 
to be 8/. 14s. 353d. per ton. The effect of this will be 
that an increase of 24 per cent. will have to be made to 
the rate of wages of the workmen from this date hence- 
forward. 

Clyde Shipbuilding Trade: Launches for July.—In 
spite of the holidays, there has been a large launching 
output from the Clyde shipbuilding yards ; that is to say, 
of work that was finished during the month of July. The 
order market is also more satisfactory. Rumours of large 
contracts being booked have been frequently circulated 
within the past two or three weeks, and although it is 
probably too much to expect that all the work will come 
to the Clyde, it is believed that authoritative information 
will soon be forthcoming that several orders for big boats 
have been placed locally. Some of the firms are muc 
in need of work. The vessels launched in July num- 
bered fifteen, and all were steamers, including one 
yacht; and the total tonnage represented by those 
vessels is 45,920 tons. The following are the details of 
the principal vessels: The Vaterland, a twin-screw, of 
12,000 tons, built by Messrs. John Brown and Co., Clyde- 
bank, for the International Navigation Company; the 
Persia, a steamer of 8000 tons, built for the Peninsula and 
Oriental Line by Messrs. Caird and Co., Greenock ; the 
Rosetti, 6450 tons, built by Messrs. D. and W. Henderson 
for Messs. Lamport and Holt, Liverpool; the Ikhona, 
5500 tons, built for the British India Steam Navigation 
Company, by Messrs. A. and J. Inglis, Pointhouse ; the 
Emilia, 3400 tons, built by Messrs: Russell and Co., 
Port Glasgow, for Mr. Fratelli Cosulich, Trieste ; and 
the Puissante, a dredger of 2000 tons, built for the Suez 
Canal Company, by Messrs. William Simons and Co., 
Renfrew, the largest vessel of her kind ever built. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD. Lely: even © 
Railway Improvements at Wakefield.—The Lancashire 
and Yorkshire and the Great Northern Railway Com- 
panies have accepted a tender for widening the railway 
at and near Kirkgate Station, Wakefield, and also for 
other alterations and improvements. 


Messrs. Samuel Fox.and Company.—The directors of 
this company have issued their annual report, The 
profit for the year was 42,642/. 2s., which, added to 
15,0352. from last year, gives a total of 57,675/. 7s. 7d. 
It is proposed to declare a dividend of 12 per cent., free 
from income tax, and a bonus of 5s. per share, also 
free from income tax. These will absorb 39,750/., leaving 
17,925. 7s. 7d. to be carried to next account. 


Consett Iron Company.—The profit reported this year 
by the above company is larger than in any recent year, 
viz , 672,000/. 


Coal and Coke.—In colliery circles just now there is a 
good deal of complaining of the way in which the men 
are taking holidays. Pits are not set down, but men 
absent themselves on some days in such numbers as to 
ig mg, Fesrver the output. The demand for house coal 
for the don markets is well maintained, and some local 
owners have this week issued circulars announcing an 
advance of 1s. per ton on coal sent to the south. Although 
the railway and companies are putting every ible 
pressure on owners for prompt deliveries, they are, 
more specially in the case of the railway companies, un- 
able to accumulate any stocks, and there is little pro- 
bability now that any stocks will be laid down during the 
summer months. 


Iron and Steel.—The local iron market remains fairly 
steady and active. Although hematite qualities are not 
plentiful, there is no actual scarcity, and prices are well 
maintained. West coast hematites delivered in Sheffield 
are quoted at 93s. to 943. per ton, and east coast qualities 
923. to 93s. per ton. There has been a falling off in the 
demand for common irons, and prices still show a weaken- 
ing tendency. Lancashire No. 3 foundry has dropped 
back to 69s. to 70s. per ton, and forged qualities 67s. 6d. 
to 68s. Derbyshire No. 3 foundry is quoted at 70s. 
to 71s., and forged ditto 67s. 6d. to 68s. 6d. These figures 





show an all-round drop of about 52. per ton, as com- 
pared with the quotations at the end of June. Orders for 
finished irons are not coming in to take the place of old 
contracts, and many of the bar-iron makers are beginning 
to complain of a want of orders for future delivery. Bars 
are still quoted at 10/. 15s. to 11/. 53., and sheets at 12/, 
to 127. 5s. The Bessemer steels that the Americans are 
sending over to this country are of so uncertain a quality 
that they are not likely to be utilised in any of the more 
important branches of the Sheffield trade. Only with 
very common material are they likely to come into com. 
petition. The mills and forges keep very well employed, 
with every appearance of a good supply of work for the 
immediate future. There is still plenty of work for the 
iron and steel founders, and engineering establishments 
are being kept well employed. One or two of the larger 
American houses in the cutlery trade report that some 
very good orders have come to hand of late for special 
qualities, but, taking the American trade all round, it is 
very quiet, and no improvement is now expected until 
after the Presidential election. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
pretty good attendance on ’Change and the market was 
more cheerful in tone than it has been of late. A fairly 
large demand for No. 3 g.m.b. Cleveland pig iron was 
reported, and the supply was hardly adequate, owing to 
the furnaces working less satisfactorily during the 
recent hot weather, and consequently producing more of 
the lower qualities than of No. 3. Buyers still confined 
their attention to purchases for early delivery, and could 
not be drawn into contracts on forward account, in spite 
of the fact that they believe quotations are more likely 
to advance than fall with the usual demand to meet 
autumn requirements. At the opening of the market 
a few lots of No. 3 Cleveland pig changed hands 
at 693. 3d. for prompt f.o.b. delivery, but the 
general quotation soon became 69s. 6d , and it was diffi- 
cult to buy at less, while some of the makers asked 
693. 9d. and 703. The lower qualities, being fairly plenti- 
ful, were relatively a good deal cheaper than No. 3. 
Foundry No. 4 could be bought at as low as 66s. 6d., 
and grey forge at 65s. 6d. Early in the day there were 


h | sellers of Middlesbrough warrants at 693. 74d., and by the 


close of the market the price was steady at 69s. 44d. cash 
buyers. East coast hematite pig was fairly well inquired 
for, and asit was not so scarce as it has been, more business 
was done. Transactions were recorded at 86s. for early 
delivery of mixed numbers, but several sellers asked a 
higher figure. There was no quotation for Middlesbrough 
hematite warrants. Spanish are strong. Rubio was 
21s. 9d. ex-ship Tees, and freights from Bilbao were up 
to 83. 3d. To-day No. 3 Cleveland pig sold at 69s. 3d. for 
prompt delivery. Middlesbrough warrants eased to 69s. 
cash buyers. There were no changes in other quotations. 


Manufactured Iron and Steel.—Producers in most 
departments of the manufactured iron and steel indus- 
tries continue to turn out a good deal of work, and many 
of them have orders sufficient to keep them well em- 
ployed for some time to come. Since our last report 
iron and steel ship-angles have fallen to 8/. 2s. 6d., less 
24 per cent. Iron and steel ship-plates are firmer and 
an advance in them is contemplated, but they are not 
quotably changed, being still at 8/., while common iron 
bars are 9/7. 10., best bars 10/., best best bars11/. and 
steel hoops 10/.—all less the customary discount for cash. 
Cast iron chairs are 4/. 17s. 6d., and heavy sections of 
steel rails 7/7. 10s.—both net cash at works. The 
report of the accountant to the Board of Conciliation 
and Arbitration for the manufactured iron and steel 
trades of the north of England shows that under 
the sliding scale arrangements there will an ad- 
vance of 3d. per ton on Paes. and 24 per cent. 
on all other forge and mill wages. The average net 
selling price of rails, plates, bars, and angles for the two 
months ending June was 8. 03. 1.96d., as against 
71. 13s. 5.67d. for the previous two months. Wages this 
year have been increased 15 per cent. 


Shipments of Iron and Steel from the Tees.—The ship- 
ments of pig iron from Middlesbrough during the month 
of July reached only 77,583 tons, of which 65,413 tons 
were sent to foreign ports, and 12,170 tons went coast- 
wise. Germany was again the biggest customer, taking 
34,250 tons. Belgium came next with 7051 tons; then 
Holland, 6705 tons; Sweden, 4420 tons; and France, 
4365 tons. Manufactured iron shipments for the month 
amounted to 15,210 tons, and steel to 11,282 tons. 

Coke.—Quotations for coke have fallen. Medium blast- 
furnace qualities are now sold somewhat readily at 28s. 
delivered here. 

Pease and Partners, Limited.—The report of the direc- 
tors of Messrs. Pease and Partners show a profit on the 


year’s working of 334,9197. 6s. 8d., after providing for 
debenture interest and depreciation of leaseholds. They 


recommend that the profits be appropriated as follow: 
In meeting special expenditure, 14,794/.7s 5d.; in creating 
a fire insurance fund, 5000/.; in providing a general reserve 
fund to be invested until required in Government or other 
securities, 100,000/. ; in meeting the interim dividend on the 
ordinary shares paid on February 15 last, 35,000/. ; in pay- 
ing on August 10 next a dividend at the rate of 303. per 
share, making, with the interim dividend above referred to, 
20 per cent. for the year, 105,0002. ; in fi omad on that 
date a dividend of 403. per share on the deferred shares, 
being at the rate of 20 per cent. for the year, 60,000/. ; in 





a forward an undivided profit of 15,124/. 10s. 3d. 
The undivided profit will then stand at 25,245/. 17s. 10d, 
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The principal item of capital expenditure is the purchase 
of the Groundhills Estate for the sake of the underlying 
ironstone which adjoins the company’s Lingdale mines, It 
had seemed to the directors desirable to take an interest 
to the extent of 12,500/. in the Hordon Collieries, Limited 
—a company which had secured a large and promising 
coalfield. Of the 12,500/., there remained to be called up 
92001. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—All descriptions of steam coal have shown an 
upward tendency. The best steam coal has been making 
263. to 273. per ton, while secondary qualities have brought 
24s. 6d. to 253. per ton. House coal has also been well 
maintained ; No. 3 Rhondda large has been quoted at 23s. 
to 23s. 6d. perton. Coke has shown little change ; foundry 
qualities have been making 34s. to 363.; and furnace ditto, 
31s. to 323. 6d. per ton. As regards iron ore, the best 
rubio has been quoted at 20s. 6d. to 21s. per ton, and 
Tafna at 193. 6d. to 203. per ton. 


London and South-Western Railuay.—The receipts on 
revenue railway account for the first half of this year 
showed an increase of 66,6267. The working expenses 
were, however, larger by 77,471/., so that the ratio of rail 
way working charges to railway receipts in the first half 
of 1899 was 60.08 per cent., as compared with 58.26 per 
cent. in the corresponding half of 1899. The revenue of 
Southampton Docks showed an increase of 27,099/. in the 
first half of this year, while the working expenses were 
larger by 14,4427. The steamboat revenue was less by 
5742/., while the working expenses showed an increase of 
36827. Good progress has been made with the construc- 
tion of the Meon Valley line, and of the Amesbury light 
line; the Basingstoke and Alton light line is approaching 
completicn. A ccntract has been let for the erection of a 
portion of the labouring class dwellings which have to be 
provided by the company b-fore an enlargement of the 
Waterloo Station can b2 commenced. Two new lines with 
additional sidings have bsen recently brought into use 
near Waterloo, and further widenings are being proceeded 
with between Waterloo and Clapham Junction. Con- 
siderable progress has also been made with widening works 
between Woking and Pirbright, and between Winchfield 
and Basingstoke. The cost of locomotive power in the 
first half of this year was 359,711/., as compared with 
327,614/. ; of maintenance of way and works, 238,189/., as 
compared with 220,489/.; and of carriage and wagon re- 
newals 89,984/. as compared with 85,4307. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The directors state that the revenue account 
shows a disposable balance of 9352/., and a dividend is 
recommended at the rate of 10 per cent. per annum, with 
a bonus of 6d. per share, free of income tax, 1730/. being 
carried to the credit of the current half-year. The ayo | 
stock of the company comprises 13,616 carriages an 
trucks and 11 locomotives. The contingent fund stands 
at 36,7010. 


Cardiff Tramways.—The Tramways Committee of the 
Cardiff Town Council has been considering tenders for 
new municipal tramway lines. The tenders for rails and 
fishplates were ten in number, and they ranged from 
10,7202. to 83707, that of Messrs. Dick, Kerr, and 
(8522/.) being accepted. The tender of Messrs. Ibbotson 
Brothers was accepted for fishbolts and nuts, and that of 
Messrs. Askham Brothers for points and crossings. 


Rhymney Railway.—The dividend on the ordinary stock 
of the Rhymney Railway Company for the past half-year 
is officially proposed at the rate of 9 per cent. per annum. 
The accounts show that the principal items of expenditure 
on capital account for the past half-year were 8179/.; in 
connection with new locomotive works at Caerphilly ; 
10,7302. for four new locomotives; 15,7117. for new 
carriages ; and 1977/. for 24 new locomotive coal wagons. 
In the estimate of further capital expenditure there is an 
item of 17,0007. for further engines and brake vans. The 
ratio of the working expenses to the traffic receipts in the 
first half of this year was 53.39 per cent., as compared 
with 55 26 per cent. in the corresponding six months of 
1899. The company has an agreement by which it obtains 
its coal at 123. 6d. per ton. This is, of course, a great 
advantage. 


Bristol and the West Indies.—Measrs. Elder, Dempster, 
and Co. have contracted to run a line of steamers between 
Bristol and the West Indies for a term of 10 years from 
January, 1901. Passengers and fruit are to be conveyed 
at certain specified rates, and mails are to be carried free. 
The steamers will arrive and depart every fortnight ; they 
will make the run in about 12 days. 

Briton Ferry.—The tinplate works have been fully 
occupied. A large consignment of Spanish ore has come 
to hand for the Britain Ferry works. 





PERSONAL AND TRADE.—The Blackman Ventilating 
Company, Limited, 63, Fore street, E.C., notify us that 
the steady growth of their business has caused them to 
build, from time to time, large additions to their works 
at 413, Holloway-road, London, N., to which address they 
are now removing their central offices. Their engineer 
representatives for the London district remain at, and 
work from, their City address, No. 63, Fore-street, E.C., 
but all correspondence should be addressed to Holloway- 
road.—We are asked to state that Messra. F., E., and 
A. S. Elmore have entered into partnership as consulting 
electro - metallurgists, and have opened offices at 4, 
Bishopsgate -streesp Within, E.C.—The Gandy Belt 

anufacturing Company, of Seacombe, Cheshire, an- 
nounce the opening of a branch house in Ireland, at 40, 
Donegall-street, Belfast, for the convenience of their 

rish customers, 


Co. | station of the 


MISCELLANEA. 


Ir is announced that penis has been kindly granted 
for the Institution of Electrical Engineers to hold a recep- 
tion in the British Royal Pavilion in the Paris Exhibition 
from 5 to7 p.m. on Wednesday, August 22, and that 
eee for the reception are being made accord- 
ingly. 

The traffic receipts for the week ending July 22, on 33 
of the principal lines of the United Kingdom, amounted 
to 1,967,0167., which was earned on 19,8854 miles. For 
the corresponding week in 1899 the receipts of the same 
lines amounted to 1,904,787/:, with 19,548 miles open. 
There was thus an increase of 62,229/. in the receipts, and 
an increase of 3374 in the mileage, 


The German railways are now engaging and reserving 
third-class seats in some of their trains, as well as firsd 
and second class, the charge being 6d. for distances up to 
93 miles, and 1s. for greater distances, first and second 
class seat tickets costing double. This is a concession 
which is much needed on British lines, as the seat tickets 
put under the buttons as a gratis concession to passengers 
whu book in advance, are as often as not torn down by the 
passengers who arrive first. 


One of the several peta aay steam fire engines 
shown by Messrs. Merryweather and Sons at the Paris 
Exhibition is of Commander Wells’ design, medium 
size, fitted with double cylinders and pones and variable 
expansion gear. This firm are the original makers of the 
medium-size engine of this type, and we understand that 
the London County Council, at the recommendation of 
Commander Wells, have decided to purchase the Merry- 
weather Exhibition machine, which will be additional to 
several others of similar design and size already supplied 
by the same firm for use in the Metropolitan Fire Brigade. 


There has of late been a great revival in the copper 
trade and industry of Chile. According to Sir Berry 
Cusack-Smith’s report for the past year, which has just 
been published, the total export of copper ores from the 
sama last year was 35,290 tons, or nearly 15,000 tons 
more than that of the preceding year. But he says that 
the statistics of the exports give no adequate idea of the 
revival in the copper-mining industry of thecountry. A 
number of mines have been reopened 
formed, and more scientific and economical methods of 
working introduced. Cheaper transit is the main essen- 
tial to profitable working, and this can in most cases 
secured by the outlay of the necessary capital. It has 
been said that copper is the real mainstay of Chile, and, 
although the Government has been content to live for 
years on the taxation-of the nitrate industry, the Consul- 
General holds that the true wealth of the country lies in 
its inexhaustible and incredibly rich minerals. Local 
British foundries are producing mining machinery of a 
very high class, and important ¢xperiments are being 
made with electric drills which it is hoped may enable 
a to be worked which has hitherto been unwork- 
able. 

On Friday, July 27, a large number of the members of 
the Institution of Junior Engineers visited the — 

Central London Railway at Shepherd’s 
Bush, under the guidance of Mr. Beaumont Pontifex. 
The electric locomotive shed was first seen, the construc- 
tion and running of the engines being explained. Two 
specially designed steam locomotives, capable of working 
in the tunnels, were also shown. In the boiler-house are 
16 Babcock and Wilcox boilers in eight batteries of two 
each, fitted with Vicars’ mechanical stokers. Hunt’s 
coal conveyor was seen in operation, taking the coal from 
the storage bunkers, which are of 1000 tons capacity. 
By a reverse action the ashes are removed. Four sets of 
Green’s economisers are fitted, and four Barnard-Whecler 
cooling towers. Although the line was not open to the 
public, trains were running, and had been for some days 
previously, under ordinary working conditions, to accus- 
tom the employés to their duties. In the engine-house 
are six Reynolds Corliss compound condensing engines, 
supplied by the Edward P, Allis Company, through 
“Messrs. Blackwell and Co., Limited. Each engine is of 
1300 indicated horse-power, and runs at 94 revolutions per 
minute. The engines are coupled direct to three-phase 
generators of 650 kilowatts capacity, 5000 volts pressure, 
and 25 cycles. At the conclusion of the visit a special 
train was provided to convey the party from Shepherd’s 
Bush to the Bank and back, and the system of working 
the trains was thereby illustrated. 


United States freight rates are of interest, in view of 
industrial competition, and it is worth noting the results 
of a meeting between representatives of commercial 
organisations and members of the Southern Classification 
Committee at Chicago, to discuss rates and classifications 
as they indicate increases all round. Arguments protest- 
ing against the action of the committee in again advanc- 
ing numerous items in the merchandise classes of freight 
were presented. The group of roads south of the Ohio 
River and sast of the Mississippi River advance the freight 
charges on some 1900 items about 20 per cent. The Mer- 
chants’ Association of New York strongly opposed the 
advances in Southern freight rates, and quoted the follow- 
ing interesting rates : 

New York New York 





toChica;,o. to Atlanta. 
Distance . 913 miles. 874 miles. 
Dols. Dols, 

First-class rate 0.75 1.14 

md ys 65 .98 
Third ag 50 .86 
Fourth _,, «35 73 
Fifth oS .30 .60 
Sixth 25 49 





» hew companies | cog] 





It was also stated that the new classification showed 75 
additional distinctions made between ‘‘carload” and 
“‘less than carload ” shipments, by advancing the classes of 
the latter, all of which were said to be discriminations in 
favour of large shippers and against buyers of small lots. 


The general quarterly meeting of the South Waks 
Institute of Engineers was held at the Institute, Park- 
lace, Cardiff, on Monday, July 16, the President, Mr. 
homas Evens, M. Inst. C.E., in the chair. Mr. E. M. 
Hann, M. Inst. C.E., replied to criticisms passed upon 
a paper which he had submitted, describing a deep pump- 
ing plant at the East Elliot Colliery. In the paper the 
author had given four analyses of the water, which 
showed a great difference in the quantity of the mineral 
ingredients. He now explained the conditions under 
which the samples of water were taken, and said they all 
showed a marked fluctuation in the constituents. Com- 
ment had been made on the fact that engines of such 
immense size had been taken underground. It was the 
want of shaft room that had necessitated this step. He 
admitted there were many disadvantages attending the 
placing of the agg undergrourd, the liability to flocding 
in the évent of a serious breakdown being one of them. 
The condensation of steam in the pipe —_— down the 
shaft was a matter of much importance. ith respect 
to the rising main, he originally put in steel pipes, but 
he experienced a great deal of trouble from expansion, 
and had to go back to the old cast-iron pipe. At the 
same time, he felt sure that with a little more skill and 
care the wrought iron or steel tube could be made to 
answer the purpose very well. Replying to Mr. Fox 
Tallis’ question, he had an expansion joint at each 
36 yards of length, the pipes had. brackets standing on 
byats, and thus the pipes were secured. The expansion 
joints were necessary by reason of the length of ore and 
the fluctuating temperature of the water. embers next 
discussed the paper of Mr. G. W. Westgarth on the 
*‘ Relative Positions of Drums and Pulleys in Winding 
Arrangements.” Mr. T. Pearson Moody, mining engi- 
neer, New Zealand, contributed a paper on the ‘‘ Coal 
Beds of Queensland.” He points out that the coal 
deposits of that colony form one of the most important 
features of its industries. The Ipswich coalfield covers 
an area of 12,000 square miles of the south-eastern corner 
of Queensland. The most —- outcrop of Palaeozoic 
is in the Burrum coalfield, 15 miles north-west of 
Maryborough, where several workable seams running up 
to 5 ft. in thickness crop out on the banks of the river. 
Then the coal area of the Dawson River district covers 
an area of 9400 square miles. At the Callide, 52 miles 
west of Gladstone, coal of the best quality has been 
worked. In one section of 26 ft. in depth there was 17 ft. 
of coal. The next section, 25 ft. in depth, showed 12 ft. 
of coal, and not bottomed. The third shaft was 60 ft. 
deep, the last 30 ft., being all coal. But exists over 
a much greater area. At Broadsound it covers 156 squaro 
miles, the thickness of the coal measure beds bein 
5000 ft. In short, there is ample evidence that, as wit 
ld, the colony isonly in its infancy so far as the black 
iamond workings are concerned. None of the Aus- 
— colonies have so large an area in which coal is 
ound, 








—— = oe one idee eater 
of engine and machine details, speci arran or the 
use of draughtsmen and others, has bee compiled by 
Mr. Wallace Bentley, M.I.M.E., and is published by the 
Bentley Publishing Company, Halifax. Many of the 
illustrations of machine parts are reproductions on a 
reduced scale from the working drawings of different 
leading firms of manufacturing engineers, and in the 
earlier pages of the volume will be found hints on the 
making of drawings. Most of the sketches contained in 
the volume are fully dimensioned. The machine parts 
illustrated range in complexity from rivets up to a com- 
plete vertical boiler, of which the drawings were sup- 
plied by Messrs. Cochran and Co., Limited, of Annan. 
Amongst other good specimens of machine design we note 
the neatly arranged connecting-rod ends used by Mr. 
H. A. Ivatt for the Great Northern express engines. 
Mr. F. W. Webb has also contributed drawings of his 
standard arrangement for this detail, whilst the pro- 
prietors of the White Star Line have furnished parti- 
culars of some details of the engines of the Majestic and 
Teutonic. [Post free 23. 9d 





THE LATE Mr. J. Grant Brrcu.—We have learned 
with much regret of the death of Mr. J. Grant Birch, 
and this feeling will be shared by the many readers of 
ENGINEERING who have read—some with much profit— 
the articles which Mr. Birch contributed from time to 
time on Chinese subjects, and particularly on trade open- 
ings. He knew China well, had made many trips into 
the interior, and a ripe judgment enabled him to offer 
guidance to the politician as well as the merchant. In- 
deed, it was on one of his journeys that he lost his life, 
having being drowned through the wrecking of the raft 
in which he was travelling on the Yellow River, on his 
way from Lanchow to Peking, where he had intended 
making strong bag He er with a view to the openi 
of the Yang-tsze Valley by goes: gf bg subject on whic 
be was fully informed, and which he advocated in the 
interests of his country. A further tribute is due to Mr. 
Birch’s memory in connection with the Sudan expedi- 
tion, which was rendered possible only by the desert rail- 
way from Wadi-Halfa to Abu-Hamed. Almost the whole 
scheme of this railway followed a plan drawn up in great 
detail by Mr. Birch, and submitted by him to Lord 
Cromer several months before the first advance on 
Dongola. He was the eldest son of Colonel J. F. Birch, 
late 3rd West Indian Regiment, and partner of the firm 
of Jobn Birch and Co., London. He was 53 years of age. 
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SAVORY’S SOAP CUTTING AND EMBOSSING MACHINE. 


(For Description, sce Page 151.) 


































































































































































































O 
0 
g 












































SS ee pees SoS SS SESE EEE en \ bs] oe 
| m1 } > \ BW Nee 
allio olllo iS) t—1 eee 
Sofcaiics 2. oF 
\ 
f Hl = Pas — oft! q 4 i N 



































tp Lai 


£3,905 ae ath otk 


t: : 
‘dong apiene anu! 

















FAT OL 09 oo ow of 0z a“eabrt o 
SauyeYT 02 cL 


a3 2 eo! 


ol 


~~. 6 8 & 
e-cishig uy sepoosy 


C6FI ebvg aas ‘uoijdisosagq 40,7) 


‘“INVTIOH ‘NVGYALLOU “OO ANV SHAM TANS ‘A ‘V ‘SUSSUN Ad GALOAULSNOD 


VNIHD ANHLAV LAUOd LV AADGAUAd NOILIAS ANV LANINAA 





‘O06 “§ WADAY 


“ONTHAANIONG 





VOL OY 


iO “AINE: 


W34N39 


L 


‘suyaal W 


wil 



































ity 
= 





























oe 















































ors ~ 


i~s ve 

































































oe 0% 








Wad or 




















9 Buy 








(@ “6zes) 
































sd = cs = 
= = = = = — 
Bit TY IN‘ <r | 

















AvG. 3, 1900. | 


ENGINEERING. 





155 








AGENTS FOR “ENGINEERING.” 


Austria, Vienna: Lehmann and Wentzel, Kiirtnerstrasse. 

Care Town: Gordon and Gotch. 

Epinsureu : John Menzies and Co., 12, Hanover-street. 

FRANCE, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) : 

GeRMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Frankfurt-am-Main: Messrs. G. L. Daube and Co. (for 
Advertisements). 
Leipzig: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
Inp1A, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

IraLy : U. Hoepli, Milan, and any post office. 

LIVERPOOL: Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

Norway, Christiania: Cammermeyers Boghandel, Carl Johans 
Gade, 41 and 43. 

New Sour Wags, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Co. 

RorreRDAM : H. A, Kramer and Son. 

Sovurn AusTRALIA, Adelaide: W. C. Rigby. 

Unitep StatEs, New York: W. H. Wiley, 43, East 19th-street. 

Chicago: H. V. Holmes, 1257-1258, Monadnock 


Block. 
Victoria, Melbourne: Melville, Mullen, and Slade, 261/264, Collins- 
street. Gordon and Gotch, Limited, Queen-street. 


We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JouNsON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wizey, 48, East 19th-street, New York, 
and Mr. H. V. Houmes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are: 
For thin (foreign) paper edition, 12. 16s. Od. ; for thick (ordinary) 
paper edition, 2/. Os. 6d.; or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 


ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on ——_ Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, direct from the Publisher, 


post free -for twelve months, at the following rates, payable in 
advance :— 











For the United Kingdom.............. £i- 9 3 
»» all places abroad :— 
Thin paper copies .......... £1 16 0 
Thick aeti’ 3. ee had a enpaes 0 


Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.’ 
Post Office Orders payable at Bedford-street, Strand, W.C. 
When Foreign Subscriptions are sent by Post Office Orders, 

advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through new ts are ted to communicate the fact to 


the Publisher, together with the agent’s name and address. 


All accounts are payable to ‘‘ ENGINEERING,” Limited. 





Office for Publication and Advertisements, Nos. 35 
and 36, Bedford-street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
and other publications bearing somewhat similar 

es. 


TELEGRAPHIC ADDRESS—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3668 Gerrard. 














CONTENTS. 
: PAGE PAGE 
Godalming Water Works The Visit of the American 
(Illustrated) ............ 139|| Engineers to Berlin...... 158 
Agricultural Machinery at EE na siNn kbs Otusek Orne 159 
the Paris Exhibition .... 140|| Boiler Explosion at Ban- 
Mines and Miners ........ 141 Msi cdsccils seneeseawe 1 
Design of Alternators (JI- Machinery of Warships .... 161 
lustrated) seeeeeessceees 141 || Engineering Cases 5 the 
American Society of Mecha- Law Courts.............. 16 


nical Engineers (Idlus.) .. 147 


f The Creusot Locomotive at 
The Paris Exhibition Elec- 


the Paris Exhibition (JI- 


tric Power Station (JI- BustTOted)..0.sciccscesees 161 
lustrated) .....seccceeee 149||/The Torpedo - Boat De- 
Rolling Stock at the Paris stroyer “‘ Viper” ........ 
Exhibition (IUustrated).. 149|| Machinery for the Garesfield 
Smulders’ Excavators (Jl- and Derwenthaugh In- 
lustrated) ......ccccseee BO OE Siesta sadevehateees 161 
American Freight Loco- Notes from the United 


motive (I/lustrated)...... 150 
Soap-Tablet Machine’ (Tllus- 

trated) 5 side icashitens 151 
Notes from the North...... 152 
Notes from South Yorkshire 152 
Notes from Cleveland and 


Seccecccecvesecccs 162 


Diagrams of Three Months’ 
Fluctuations in Prices of 
Metals 16 


the Northern Counties .. 152 ||Four-Wheel Coupled Loco- 
see from the South-West 153/| motive at the Paris Exhi- 
: iscellanea ws ecccecccceee 153||__ bition (Illustrated) ...... 163 
Tinplates in Bridge Work. . a oe oo ne PT 163 
Australasian Coal ........ 156 "t “4 ore oe a = “8 
The Legal Disabilities of Launches and Trial Trips .. 166 
Trade Unionists ....... 157 ||‘ Engineering” Patent Re- 


The “ Drift” and “ Throw” 

ot & Projectile (Zi/us.).... 157 
With a Two-Page Engraving of a BUCKET AND SUCTION 
DREDGER AT PORT ARTHUR (CHINA). 


cord (Illustrated) 167 














NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 





Reapine Cases. — Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 


NOTICES OF MEETINGS. 

Tue NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Annual General Meeting in the Wood Memorial 
Hall, Newcastle-on-Tyne, on Saturday, August 4, at 2 p.m., for 
the election of representatives on the Council of the Institution 
of cg Engineers, and for the election and nomination of 
members. 








“ENGINEERING. 


FRIDAY, AUGUST 3, 1900. 





ECONOMY IN BRIDGE WORK. 


One of the most important matters claiming the 
attention of the English engineering world at the 
present date is the necessity for far-reaching reform 
in British methods of designing constructional iron- 
work. Popular attention was concentrated on this 
point by the Atbara Bridge incident, but much of 
what appeared on this subject in the press at 
the time, was totally beside the point. We 
all know the attempt which was made at that 
time to show that English builders had not had 
fair treatment, but the South African campaign 
has shown us that under present conditions British 
bridge builders are quite unable to compete on 
equal terms with their American competitors. 
An examination of the structures which, in certain 
cases, have been despatched to South Africa to 
replace the bridges destroyed for military reasons 
is sufficient to show any unprejudiced -observer 
that a radical change in our methods of bridge 
design is essential if we are to retain our fair 
share of the increasing Colonial demand for con- 
structional ironwork. It is not that we have no 
competent designers in this country, for we have ; 
but our business methods are such as to handicap 
them in exercising their skill. We have heard the 
opinion expressed that the present lamentable 
condition of affairs is due to the attempt to get 
bridgework cheaply designed by cheap men. A good 
designer, it is asserted, will save his charges again 
and again, as compared with an indifferent man, 
indifferently paid—not only in first cost, but in 
after maintenance. . 

The facts of the case are, however, far other- 
wise. Quite as much (probably more) is paid 
for designs in this country as in any other; 
but the method of payment by which the engi- 
neering charges form a percentage of the total 
contract price is such that the more care taken 
in the design, the smaller will be the fee received 
by the engineer responsible. Under these cir- 
cumstances the latter may, for his reputation’s 
sake, take good care that the structures turned 
out are safe, but human nature being what 
it is, he is much less concerned in securing 
economy, as every additional thought he gives 
to this means a pecuniary loss to himself. 


, | One would think that the position had only to be 


stated for its objections to be apparent, but this 
seems not to be the case. A few years back the 
Egyptian Government asked English firms to 


1) tender for certain bridgework, providing their own 


designs, but this was met by a protest on the part 
of most of our leading firms of bridge contractors, 
asserting that being merely bridgebuilders they 
were incapable under these conditions of success- 


2| fully competing with Continental firms which had 


their drawing offices more efficiently manned. 


2| Unfortunately, those responsible for the general 


specifications under which these bridges were finally 
erected to, we believe, Belgian designs, were them- 
selves very imperfectly acquainted with the condi- 


195| tions governing the successful detailing of bridge 


members, but seem to have been of opinion that it 
was sufficient to specify the loading and the 
maximum stresses. As a consequence, the con- 
tractors, holding by the letter of these specifi- 
cations, did not feel called upon to provide those 








ee which experience has shown to be 
absolutely essential in a structure called on to sup- 
owe heavy moving loads, and, accordingly, these 

ridges have in general proved most unsatisfactory. 
It is certain that in this case better, if more ex- 
pensive, bridges would have been obtained if the 
ordinary English practice had been followed of 
having plans prepared by a leading consulting en- 
gineer, since whatever may be said as to the waste 
of material and money in average English bridge 
designs, it is universally admitted that they give 
little trouble in maintenance, 

It cannot be expected, however, that our 
Colonies will much longer be prepared to pay for 
useless metal and its transport over thousands of 
miles of sea, when they learn that equally efficient 
bridges of much less deadweight can be obtained 
elsewhere. Germany is supposed to be a country 
where labour is cheap, and where, at any rate, the 
theoretical side of engineering is well understood ; 
yet it remains a fact that the Berlin Iron Bridge 
Company, of East Berlin, Conn.,has found it pos- 
sible to successfully compete with German firms on 
their own soil in the erection of factory buildings. 
The material, after being finished in New England, 
was transported 3000 miles across the ocean, and 
was subject to a heavy import duty. Yet as the 
result of the economies arising from the keen com- 
petition of firms responsible both for designs and con- 
struction, the American firm could still undersell the 
native. Contrast this with a case brought to our 
notice some little time back. An American firm 
intending to erect factory buildings here, requested 
a prominent local firm of contractors for construc- 
tional ironwork to submit designs and tenders. 
On receipt, the weight of metal and the price both 
seemed excessive, and an examination showed that 
the working stresses on similar parts bore no 
relation to each other, the factor of safety 
varying from five to something like 20. Inquiries 
addressed to the tenderer elicited the fact that the 
whole had been designed by the eye alone, no 
calculations having been made. Indeed, the firm 
volunteered the statement that they only went into 
calculations in such matters when they had time ! 

This eye-designing often leads to a great waste of 
rivets. Some years ago we noticed a roof member 
of a station belonging to one of our most important 
railway companies, which was connected up at 
one end by 11 rivets and at the other by 32. 
Evidently if the 11 rivets were sufficient at one 
end they should have sufficed at the other. Much 
of our bridge work is greatly over-riveted ; it is 
quite common to see joints and connections with 
50 per cent., or even more rivets, in excess of the 
number required by good practice ; this not only 
represents needless expense in drilling and riveting, 
but obviously in most cases entails waste in the lengt. 
of covers and laps of bars to accommodate those 
extra rivets. Of course it is often good practice to 
put in more rivets than are theoretically required in 
order to keep wet from getting between the plates, 
and there is also the matter of secondary stresses 
to be considered ; but many examples of the lavish 
use of rivets are — of being explained on 
either of ao — 8. ‘ 

The multiplicity of parts in many desi also 
tells conan echiioieey: Shallow pre fs with short 
spacing of the triangulations increases the number of 
attachments and consequent work in the shops. For 
example, consider a common hip-ended N truss. 
If this be twelve depths long with diagonals at 
45 deg., there will be 24 points of intersection ; 
if it be half as deep again, and with eight bays, 
there will be but 16 such points. There is, then, 
not only a saving of rivets in connections, but a 
saving of work in finishing off so many ends to the 
members ; and, further, the ratio of depth to span 
being more economical, there will be a very con- 
siderable saving in weight also. A still more 
serious matter is the way in which the use of a 
short panel length increases the weight of the 
floor. The weight required in each cross-girder 
increases but slowly, as the distance between them 
is increased, so that in favourable cases doubling 
the panel length will nearly halve the weight 
needed in these cross-girders, and this saving is 
by no means off-set by the additional weight 
required in the longitudinals as the span is 
increased. 

Again, the use of built-up sections where the 
—_ ete rolled section should serve, accounts for 
much. Here again eye designing is often respon- 
sible for the lack of economy, The attenuated 
appearance of a channel, as compared with a plate 
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and two angles, prejudices the mind against the 
simpler form; but to make the comparison fair, 
the built result should be compared with the 
rolled section of equal weight. To take an in- 
stance : one 12 in. by $ in. plate and two 34 in. by 
3% in. by 4 in. angles at each edge will give 12.5 
square inches gross ; an equivalent channel would 
be 12 in. by 4 in. by }} in. bare, which, as far as 
capacity to do the work of the built example 
goes, leaves little to be desired. As a fact, 
while the moments of resistance, at unity stress, 
of the built section are 39.4 and 4.1, with and 
across the depth ; in the case of the rolled section, 
these quantities are 40.1 and 5.3; allowing for 
the inevitable rivet holes in the angles the diffe- 
rence in favour of the channel is still greater. 
Two rows of rivets are saved, and there is with 
the channel a web free to take rivets if neces- 
sary anywhere across the breadth, provided they 
do not approach too near the flanges. The com- 
parison of built H-forms with rolled, is not 
quite so good, as there is a difficulty in rolling the 
latter to a width of flange readily attained by the 
use of L’s and a web-plate. Sometimes, too, it 
is easier to make satisfactory connections to other 
members with the built-up form. Smithing on 
English work frequently makes a considerable 
item of cost, joggling and cranking are freely in- 
dulged in as though these had not to be paid for, 
and sometimes one may see both ends of a long 
bar smithed, a most objectionable feature both on 
grounds of cost and difficulty. It must, however, 
be admitted that mere joggling nowadays is not 
expensive, and certainly makes a neater job than 
the use of packing pieces, otherwise necessary. In 
fact, many firms, if called on to tender for a 
plate girder, will give a lower estimate if the 
stiffeners are joggled than if packing is used. Closed 
frames, on the other hand, are very troublesome 
in manufacture, and are certainly not conducive 
to accurate results. The difficulty of making 
such frames to exact dimensions, must be self- 
evident to any one with the slightest practical 
knowledge, though it must be admitted that some 
smiths are extraordinarily skilful. 

The excessive use of gusset attachments for dia- 
gonals is also an item of cost well worthy con- 
sideration. The more heavily loaded members 
must, in a bridge of any size, with riveted con- 
nections, be secured by gusset-plates to insure the 
proper intersection of the lines of force ; but this 
may be, and sometimes is, carried too far, where 
the numbers to be secured are not heavily loaded, 
and are to be attached to boom members, which, 
perhaps from the exigencies of design, have some 
excess of strength. In such a case it may be quite 
proper to accept the secondary strees induced by 
eccentricity of application ; and what in the hands 
of a tyro would be bad design, because not guided 
by intelligent appreciation of what will happen in 
the parts, may, in the hands of a careful and ex- 
perienced designer be quite legitimate, and cer- 
tainly economical, though it may involve some 
judgment to ascertain with sufficient accuracy that 
the secondary stresses will not run up the maxi- 
mum beyond the limit contemplated. The mere 
book engineer will doubtless object to this state- 
ment, though practical experience confirms its 
correctness. It remains true nevertheless that this 
license to use eccentric attachments is to be exer- 
cised with great discretion, and in too many ex- 
amples these have had their origin simply in the 
laziness of the designer. 

The general plans of a bridge are nearly as im- 
portant to economy as the details. In many cases 
the two react on each other. With good details 
and the saving of weight consequent thereon, the 
economical length of span may be considerably in- 
creased, allowing the number of piers to be reduced, 
and with them the amcunt of speculative suba- 

ueous work. In other cases, as for example in 
skew bridges, small modifications in the general 
design may lead to substantial savings in the shop. 
It is seldom in the case of skew bridges, for 
instance, so many of which occur on English 
railways, that a careful consideration of the plan 
does not result in insuring symmetry, end for 
end of the centre girder, if there be one, and a 
corresponding symmetry in the outer main girders; 
with avoidance of all fractional measurements, not 
consonant with rivet pitches. A trifling modifica- 
tion of the girder centres and a slight deviation 
from the nominal angle of skew, resulting in nothing 
more serious than an inequality of an inch or two 
in the amount of bearing on the supports, enables 





this to be done. Yet it is no uncommon thing to 
see skew bridgework detailed with all sorts of odd 
dimensions, broken pitches, and dissimilarity of 
girders. 

There is much English bridgework now made 
which is in no sense an advance upon that turned 
out 20 years since, except possibly in the matter 
of workmanship. There is too complete a sepa- 
ration of the designer from the works. It is 
invaluable to the bridge- man to be able to 
follow his creations through the yard ; not neces- 
sarily at any great sacrifice of time, but certainly 
to visit the works occasionally with a view to find- 
ing out what might have been better done with 
regard to facilities of manufacture, or the likelihood 
of securing satisfactory work. 





TINPLATES. 


TinPLaTE shipments for the first half of the cur- 
rent year show a respectable increase in both 
quantity and value as compared with the two pre- 
vious years. The quantity was 146,425 tons, worth 
2,104,586/., against 116,072 tons, worth 1,329, 1491., 
for the first half of 1899, and 135,449 tons, worth 
1,470,189/., in 1898. Our tinplates industry has 
had to face such a long run of depression, conse- 
quent upon the progress of manufacture in the 
United States, that this slight recovery will be all 
the more welcome and consoling. Moreover, there 
is a prospect of its continuance. Reports from the 
manufacturing districts tell of a fairly satisfactory 
volume of orders, and the settlement of the dispute 
between masters and men in South Wales puts a 
strike practically out of the question until June 
next at the earliest. It is an excellent sign, too, 
that both sides have at last united to regulate the 
output and to open out new markets, one of the 
terms of the agreement providing for a meeting of 
employers and men to discuss those very questions. 
Some agreement is all the more necessary because 
of the strides of America. It is felt, we are told, 
that American competition in steel bars for tinplate 
working is becoming more and more pronounced, 
and that, before long, our native manufacturers 
will be hard pressed to keep pace with them. This 
introduces what is largely a new element into the 
tinplate problem, because it implies American com- 
me pa in neutral markets. Hitherto we have 

ad nothing to fear in this way, and we have suc- 
ceeded in some degree in the endeavour to find 
compensation for the loss of most of the erstwhile 
extensive trade enjoyed by us with America in 
this article. The Continental countries, for example, 
have been nursed with more solicitude, and 
Australasia and India are also larger buyers 
than they were a few years ago. If weare to have 
the Yankee tinplate trust throwing its surplus 
goods on to our markets—it may be at a loss, com- 
pensation being found in the very high prices 
charges to the home consumer—then the outlook 
is certainly anything but reassuring. 

It is an anomaly that America remains our best 
outlet, but that is explained by the rebate. The 
law permits a repayment of 99 per cent. of the duty 
paid on imported tinplate to persons who use the 
plate in manufacturing articles which are exported, 
and shippers of coal oil, canned meats, and 
similar articles utilise large quantities of foreign 
tinplate in the manufacture of cans used in export- 
ing these domestic products. This consumption of 
tinplate for the manufacture of articles which are 
in turn exported amounts to about 138,000,000 lb. a 
year. But for the rebate there can be no doubt 
that we should by this time have been driven right 
out of the American market. The growth of the 
native industry is worth a few words of explana- 
tion. Down to the date of operation of the deferred 
clauses of the McKinley Tariff Act we enjoyed a 
virtual monopoly of that market, having no rivals 
worth speaking of, either on the Continent or in 
the United States itself, and as a consequence the 
mills of South Wales were kept working year in 
and year out at their full-producing capacity. The 
McKinley Act gave American manufacturers the 
measure of protection requisite for meeting the 
competition of Welsh plate, at least on their own 
ground. The Wilson {tariff was almost equally 
generous, and with the enterprise characteristic of 
their nation, the American producers were not 
slow in improving ‘the machinery which they had 
obtained in the first place from South Wales, until 
now they can boast of mills and appliances in every 
way equal to and in some cases superior to those 





still in vogue in that centre, Under the Dingley 


tariff the same generous measure of protection has 
been perpetuated, and now, as we have hinted, 
the South Wales producers have the question- 
able satisfaction of knowing that they have 
lost the whole of their American connection save 
for rebate plate. 

In 1890 the United States took 321,109 tons 
out of a total shipment abroad of 421,797 tons. 
By 1893 American takings had fallen to 255,603 
tons out of 345,879 tons; by 1895 to 223,077 
tons out of 317,554 tons; and by 1897 to 85,472 
tons out of 205,775 tons. In the past six months 
the American takings have been 28,947 tons 
against 26,503 tons last year and 40,312 ton 
in 1898. While we are on figures we may give 
the measure of the compensation found in other 
directions for the loss of the American trade. 
Whereas in 1893 our shipments to countries other 
than America did not exceed 90,276 tons, in 1897 
these other markets absorbed 120,303 tons, and in 
1899, 193,082 tons ; while for the first. half of the 
current year they have taken 117,478 tons, or at 
the rate of 255,000 tons per annum. Shipments 
of black plate for tinning have been smaller this 
year than last because the Russian takings have 
gone back more to the normal; but we have an 
increase as compared with other periods. Apart 
from what America may do, the outlook is not un- 
satisfactory so long as harmony exists between 
masters and men, so long as the attack on markets 
outside the States is continued vigorously. One 
thing is beyond doubt, and that is that the South 
Wales tinplate workers can no longer afford to 
indulge in the luxury of a strike on the slightest 
provocation. 

Conditions in the American industry are not so 
uniformly favourable as the producers could wish. 
By reason of the high prices that have ruled for the 
past eighteen months or more, fresh business has 
fallen off, and the trust finds itself under the neces- 
sity of closing down a number of its mills. Labour 
troubles have also had effect. But the trust will 
not reduce its prices with any measure of handsome- 
ness ; the fall in tinplate has been much smaller 
than the fallin steel and iron goods since the begin- 
ning of April. The reason offered is the still rela- 
tively high range of values of materials ; but, as a 
fact, the trust possesses power, and has all along 
abused it in a manner to which the various steel 
combinations can show no parallel. The duty on 
imported plate laid down for consumption in the 
United States is very heavy, while the cost of pro- 
duction there is lower than in South Wales. The 
American Tinplate Company, which controls about 
95 per cent. of the output of the whole country, 
can just undersell their product at home, while the 
import duty is just about the measure of its extra 
profit. 








AUSTRALASIAN COAL, 


New South Wales is following the example of 
Europe, and is putting up the price of its coal. So 
far the advance has not been material, one-shilling 
or a little more per ton representing its extent, and 
even that is not to be enforced for geome months to 
come. The output of coal for the colony last year 
was 4,600,000 tons, and the average price received 
was ds. 9d. per ton, compared with 4,700,000 tons 
at 5s. 5d. per ton for 1898. These quotations, it 
should be understood, are the mean of prices for all 
descriptions ; the best quality commands 8s. per 
ton. When placed against the figures quoted for 
English coal even this outside price looks sur- 
prisingly small, and the situation would seem to 
open a door for the introduction of Australian coal 
in some other markets besides those—mostly on 
the Pacific coast of the two Americas—with which 
there is already a regular trade. The Newcastle 
(N.S.W.) miners, who are paid on the sliding scale, 
have for several months keen urging their em- 
ployers to advance selling rates, but the latter have 
objected on the ground that the severity of compe- 
tition and the impossibility of shipping coal profit- 
ably to a distance at the present high rates for 
freight, are good reasons against the movement. 
Now that they have consented to join in it, the men 
are disposed to oppose deferring the advance until 
next year. Against this disposition to force it on 
at an earlier date, it is contended that the exist- 
ence of contracts at present or lower rates, and the 
abundance of the present supply, as well as the con- 
tinued dearness of ocean transport, are decisive 
arguments in favour of postponing the rise. 





It is doubtful if the miners will consent to the post- 
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ponement, and in the meantime they are endeavour- 
ing to force the hands of the masters. By the latest 
mail we learn that it is becoming more and more 
difficult to obtain quick despatch for vessels load- 
ing coal at Newcastle, owing toa tendency to restrict 
output with a view to an advance of prices. So 
far as sailing vessels are concerned, it is stated that 
‘‘the foreign export trade maintains its attractions, 
and fixtures have been made for a considerable 
time ahead, covering a number of vessels not due 
here (New South Wales) on their outward voyages 
for some months.” Congestion in South African 
ports is complained of, steamers being much 
delayed there, to the embarrassment of Australian 
charterers. The case is mentioned of a steamer 
which lately discharged part of her cargo from 
Australia at Durban and then proceeded to Port 
Elizabeth, where she had already been detained six 
weeks without being able to discharge any cargo. 

The foreign outlet for Australian coal is limited 
—or perhaps it would be better to say that the 
Colonies are not very favourably situated for the 
cultivation of any monopoly, or any great pre- 
ponderance in markets which are considerable 
customers of coal. New South Wales has not got, 
and never will get, over all the disastrous effects 
of the strikes of 1887 and 1890. Among other 
things, these strikes promoted the development of 
mining in Japan, where coal can be produced, 
owing to the cheapness of labour, at a cost which 
makes it a serious rival to Austra’ian in the China 
seas, even allowing for inferiority of quality. Coal 
freights in normal times from English ports to the 
West Coast of North and South America are quite 
nominal, and though Newcastle has a steady trade 
with this part of the world, it has always to keep 
English competition in view. Just at present, with 
English coal in the neighbourhood of famine prices, 
there seems a good chance for Australian on the 
Pacific slope, but high freights are a bar, and, as a 
fact, surprisingly little progress has been made in 
the output of recent years, which is proof that the 
market for the New South Wales article is not 
capable of much expansion. As we have seen, too, 
the miners are anything but solicitous to increase 
the output. In 1897 the quantity produced was in 
excess of 4,000,000 tons, and the average of the 
last five years has been little above that figure. A 
material proportion of the New South Wales total 
goes to the other Colonies which produce little. 
The best of them in this respect is New Zealand, 
which is making progress, but its output is only 
about 1,000,000 tons, and it is found necessary to 
import to the extent of 150,000 tons annually. 

An agitation is now on foot in New Zealand, 
having for its aim the more complete development 
of the country’s coalfields. A cable message from 
Wellington of a few days ago states that prices 
have gone up, in consequeuce of the scarcity, the 
mines at present working being unable to keep 
pace with the demand ; and it is added that ‘‘the 
position of affairs has been debated in Parliament, 
with the result that the Premier indicated that 
unless the lessees of certain large and valuable 
coal-bearing lands are prepared to work the same, 
steps will shortly be taken to determine their 
leases. The New Zealand Times advises the 
Government to throw open other coal-bearing 
lands, and to offer facilities to private persons 
willing to work them.” The colony possesses con- 
siderable deposits of coal, the output of which, as 
we have seen, has gone up steadily ; but whether 
from lack of capital for development, or from 
apathy in cultivating foreign outlets, the produc- 
tion keeps a long way short of the possibilities, 
and is even below the requirements of the colony 
itself. It is estimated that there are 1,063, 149,000 
tons of coal remaining to be worked in different 
localities : 520,889,000 tons of brown coal in 
Waikato, Clutha-Tokomairiro, Wairaki, and else- 
where ; 187,000,000 tons of bituminous on the 
Buller and Grey fields ; and 355,260,000 tons of 
pitch coal in Mokau-Awakino, Inangahua, and 
Upper and West Wanganui. Mr. James Park 
estimates that the brown coals of the Waikato vary 
from 6 ft. to 60 ft. in thickness, and those of Otago 
from 7 ft. to 32 ft. The pitch coals of Inangahua 
vary from 2 ft. to 10 ft. in thickness ; those of the 
Mokau from 2 ft. to 6 ft., and of Whangarei, 
Hikurangi, and Ngunguru from 2 ft. to 14 ft. The 
semi-bituminous coal of the Bay of Islands varies 
from 3 ft. to 15 ft. in thickness; the bituminous 
coal of Westport from 4 ft. to 50 ft.; and the Grey- 
mouth coal from 6 ft. to 18ft. The brown coals are 
much used for steam purposes on the Government 








railways, and are said to give fairly satisfactory 
results ; there is also a large demand for household 
use. The pitch coals are largely used for household 
purposes, and in steamers trading round the coast. 
The semi-bituminous coal of the Bay of Islands 
was formerly largely used in ocean-going boats. 
The fine bituminous coal of Westport, which 
earned the high commendation of the late Sir John 
Goode, is largely used for household purposes, and 
also in coastal and ocean-going boats. The Grey- 
mouth coal contains considerably less carbon than 
the Westport, but is described as an exceedingly 
valuable gas coal, and produces a coke of very fine 
quality. Although there is no good ground for the 
general impression that coal exists in New Zealand 
in unlimited quantities, it will be seen that the 
colony can boast of sufficient to meet its full 
requirements at a reasonably progressive rate of 
consumption for many years to come; and now 
that the wave of rising prices has reached it, the 
authorities are coming to realise that they might 
do very much better than they have done hitherto. 





THE LEGAL DISABILITIES OF TRADE 
UNIONISTS 
case of Chamberlain’s Wharf, 


THE recent 


Limited, v. Smith and others, which was reported | 


in the Times of July 19, raises certain very in- 
teresting questions relating to the legal status of a 
trade union, and the right of a union to enforce 
the performance of its own rules by action at law. 
The facts of the case were shortly these. The 
plaintiffs were members of an association called 
the Tea Clearing-House. They sought an injunc- 
tion to restrain the committee of the association 
from expelling them for breach of rules without 
their having had a fair opportunity of being heard. 
The following are inter alia the objects of the asso- 
tion: (a) To give facilities to the wholesale trade 
in tea for the lodgment and transmission of war- 
rants, &c. (b) To provide a central clearing house 
or office. The persons entitled to become members 
are dock companies carrying on the business of tea 
warehousemen, who undertake to be bound by the 
rules of the association for the time being in force. 
Of these the following are important for our pre- 
sent purpose : R. 11, which compels every member 
to charge on tea at certain specified rates; R. 14, 
which prevents any member warehousing or de- 
positing tea with, or employing in connection with 
tea, any dock company or tea warehouse keeper 
who is not a member of the clearing-house ; and 
R. 15, which provides that any member break- 
ing, or failing to observe, any of the rules is 
to be liable to expulsion by resolution of 
the committee. The plaintiffs having been ex- 
pelled for breach of rules without having had an 
opportunity of laying their case before the com- 
mitttee, sought an injunction, which was granted 
by Mr. Justice Kekewich. On appeal this decision 
was reversed on the grounds (a) that the association 
in question was a ‘‘ trade union,” (b) that the Court 
had no power to enforce the performance of any 
agreement between the members of the association. 
To understand this decision it is necessary to refer 
to certain sections of the Trade Union Acts. 

A trade union is defined in sec. 16 of the Act of 
1876. The term includes ‘‘any combination, 
whether temporary or permanent, for regulating 
the relations between workmen and masters, 
or between workmen and workmen, between 
masters and masters, or for imposing restrictive 
conditions on the conduct of any trade or 
business, whether such combination would or would 
not, if the principal Act (i.e., the Act of 1871) 
had not been passed, have been deemed to have 
been an unlawful combination by reason of some 
one or more of its purposes beiyg in restraint 
of trade.” The Court having decided that the Tea 
Clearing House came within this definition, it be- 
came necessary to consider the sections of the 
Trade Union Act which impose disabilities upon 
these bodies. Sec. 4 of the Act of 1871 pro- 
vides that ‘‘ Nothing in this Act shall enable any 
Court to entertain any legal proceedings instituted 
with the object of directly enforcing or recovering 
damages for the breach of any of the following 
agreements, namely : (1) Any agreement between 
members of a trade union, as such, concerning the 
conditions on which any members for the time 
being of such trade union shall or shall not sell 
their goods, transact business, employ or be em- 
ployed.” A difficulty naturally arises when the 
Court has to consider a question of wrongful dis- 








missal, for by granting an injunction it would 
recognise the existence of rights between the 
various members of the association. As to this 
point, the Master of the Rolls said: ‘“‘I was at 
first troubled by the difficulty whether this pro- 
ceeding taken by the plaintiffs to restrain the 
committee from expelling them was a proceeding 
for ‘‘directly enforcing” the agreement between 
the members which came within Section 4 (1). 
But I think it is. The complaint against the 
plaintiffs is that they offered some financial advan- 
tages contrary to the rules. The result of a deci- 
sion in their favour would be that the association 
would be ordered to retain them as members for 
the purpose of enforcing the regulations. It is as 
members that they claim the aid of the Court ; and 
they seek to maintain their position as members. 
In my opinion the Court has no jurisdiction to 
enforce their claim.” 

This case affords a striking instance of the ex- 
treme reluctance of the Courts to enforce any agree- 
ment affecting the members of a trade union. In 
nearly every reported case, the judges have declined 
to intervene. However, in Wolfe v. Matthews 
(21 Ch. D., 194), the plaintiffs, who were members 
of a trade union within the meaning of the Act, 
sought for an injunction to restrain other members 
from applying the funds in a manner contrary to an 
agreement to provide benefits to members. It was 
decided that such an injunction would not be a direct 
enforcement of the alleged agreement, and that the 
Court might entertain the proceeding. But agree- 
ments between the branches of a trade union will 
not be enforced. Thus, in a later case, the central 
body of a society brought an action against a 
branch to restrain the latter from dividing certain 
funds in the possession of the latter. Some of the 
rules of the society provided for benefits to 
members, and there were others which were in 
restraint of the freedom of trade. It was decided 
that this agreement could not be enforced, ‘‘as it 
was an agreement between members to provide 
benefits to members.” [Duke v. Littleboy, 49 
L. J., Ch. 502.] 

Of the many questions which arise between 
members (and past-members) of a trade union, none 
is more important than that which relates to the right 
of an expelled member to claim a return of themoneys 
which he has contributed towards the funds of the 
union. It has been decided that a member expelled 
fora breach of rules has no right of action at law to 
recover the amount already ag by him. Thus, in 
Rigby v. Connol [14 Ch. D., 482] the rules of a 
trade union provided that the money accruing from 
the subscriptions of members should be applicable 
in various ways for their benefit. They also 
purported to regulate the affairs of that trade, and 
provided that any journeyman binding his son in a 
‘*foul shop” should be fined, and not be entitled 
to any benefit until such fine had been paid. The 
plaintiff, a member of the union, who was alleged 
to have broken the rule as to apprenticeship, and 
who, having refused to pay the fine, been 
expelled from the union, brought an action against 
the committee and trustees of the union claimin 
to be entitled to participate in its benefits, yee 
that the defendants might be restrained from ex- 
cluding him from such participation. It was 
decided that inasmuch as the action was brought to 
enforce an agreement between members of a trade 
union to provide benefits to members, within the 
meaning of the Trade Union Act, the Court could 
not entertain it. [Rigby v Connol 14 Ch: D., 482.] 

It should be borne in mind that according to the 
definition of a trade union, a combination of em- 
ployers, such as the Employers’ Federation, is 
subject to these disabilities. When we read that 
the committee of a trade union can arbitrarily 
dismiss any member without giving him an oppor- 
tunity of being heard, and without refunding any 
of the contributions which he may have made 
towards the funds, the R108 of unionism, both 
among employers and employed, is evidence of the 
good faith shown by such bodies. 





THE “DRIFT” AND “THROW” OF A 
PROJECTILE. 
By Mr. J. Bripces-Lee. 
(Concluded from page 59.) 

THEKE are also some cosmical and geographical 
causes for a certain amount of drift which can be 
approximately calculated if we know the latitude of 
the place and the geographical bearing of the direc- 
tion of aim and the distance of the object aimed 
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at. In the northern hemisphere, if the direction of 
aim is towards the north, there will be a drift to the 
right (east), and vice versd, when shooting towards the 
south there will be a drift totheleft(west). In the 
southern hemisphere these directions of drift will 
be reversed, and in both hemispheres, or at the 
equator, an aim due east or west will yield no ap- 
preciable drift as a result of purely cosmical and 
geographical causes. 

To understand why the bullet should have a 
special drift dependent upon latitude and bearing, 
it is necessary to keep in mind the fact that the 
earth’s surface is in more or less rapid motion every- 
where, except at the actual poles, in consequence 
of the diurnal rotation of the whole earth about its 
axis. An object at the equator which is stationary 
as regards the earth will describe a circle of more 
than 24,000 miles in 24 hours, and will therefore 
be continually travelling W. to E., more than 1000 
miles an hour. 

At the earth’s poles there is no W. to E. velo- 
city, because the circle of revolution has there 
dwindled to a point. At all intermediate positions 
velocity will be greater or less (between the ex- 
treme limits) according to the positions on the sur- 
face which they occupy with reference to the 
equator, and one or other of the poles. These 
matters being clearly perceived, there should be no 
difficulty in understanding that whenever a charged 
weapon is moving laterally with greater velocity 
than the point aimed at, the bullet by virtue of the 
greater lateral velocity with which it starts on its 
course, will appear to drift, so as to strike in front 
of the point aimed at, i.e., to the E. of it and 
vice versd. The actual differences of velocity, 
corresponding to equal distances measured N. and 
S., will vary with the latitude; but the total 
amount of drift produced will never be very great 
between two points at the same altitude and within 
practical shooting range, though it will be always 
an approximately definite quantity. 

When shooting uphill or downhill, this matter of 
difference of velocity, due to the spin of the earth, 
assumes very much greater practical importance. 
Drift then becomes serious at moderate ranges. 
Everyone who has had much experience of ibex 
shooting in the Himalayas, or of other forms of 
mountain-shooting, where it is necessary to shoot 
uphill and downhill at all sorts of angles and in 
all kinds of directions, will know how much more 
difficult it is to hit the mark aimed at than on a 
plane surface ; but the causes (which are many) 
for this increased difficulty do not certainly appear 
to be generally understood ; and it seems doubtful 
whether they have ever been worked out or 
explained. 

One most important cause is certainly drift due to 
difference of altitude between rifle and object which 
must be considered with reference to bearing when 
the aim is not vertical, as it rarely or never is. 
From what has been said before it is evident that 
an object on the top of a hill has a greater W. to E. 
velocity than an object at the bottom, and the dif- 
ference corresponding to each 100ft. of elevation 
will be equivalent to many miles measured on the 
flat. Suppose a rifle is fired at a point up hill, the 
direction of aim being from S. to N. in the northern 
hemisphere or N. to S. in the southern, the bullet 
will strike to the west of the point. It will seem 
to drift to the left because the object was moving 
W. to E. with greater velocity than the bullet. 
Suppose the direction of aim uphill be from N. to 
S. in northern hemisphere or 8S. to N. in southern 
hemisphere, the drift will be to the right of the 
direction of aim only because the shooter is facing 
the opposite way. The actual drift is to the W., 
and always will be when the bullet has a slower 
initial lateral velocity than the object. When firing 
down hill the reverse will we kw the bullet having 
a greater initial W. to E. velocity, will drift to the 
E. If the direction of aim up hill or down hill be 
from W. to E. or from E. to W., differences of 
terrestrial velocity will still affect the shooting on 
the same principles, but will appear to affect the 
elevation instead of drift. The bullet will strike 
over or under the object, as the case may be. 

If the direction of aim be any other than towards 
one of the four cardinal points, then there will be 
both drift and elevation errors always due to the 
same cause, and referable to the same principles. 
Tt may be hoped that some day regular tables will 
be prepared and published, setting out with ap- 

roximate accuracy the allowance n for 
arift and elevation on account of latitude, direction, 
range and differences of altitude, &e. When deal- 


ing with these subjects in a detailed way for the 
purpose of working out numerical corrections, it 
will be necessary in nearly every case to allow for 
the effects of atmospheric resistance which will 
always tend (in the absence of wind) to diminish 
the amount of drift due to these cosmical causes. 
These are not the only special causes which con- 
duce to bad shooting in the mountains by men not 
used to mountain sport. Though not quite rele- 
vant to the general subject matter of this article, 
it may, perhaps, be permissible while writing about 
mountain shooting to point out that a bullet’s curve 
of flight is liable to be very sensibly deflected as the 
bullet is compelled to traverse obliquely successive 
layers of air of different densities. As a general 
rule, elevation will be affected and drift only 
slightly, if at all; but there are conceivable excep- 
tions to this general rule, as, for example, when a 
projectile traverses obliquely ascending and de- 
scending currents. 

Another possible cause of drift may be found in 
the neighbourhood on one side of the line of flight 
of great masses of solid matter, such, for example, 
as a big mountain chain. Under these conditions 
there may be slight drift to that side where the 
mountains are. The maximum effects produced 
by this cause are generally so very slight as to be 
scarcely worth taking into account. The same may 
also be said about local magnetic attraction ; the 
force is feeble, the time during which it can act 
small, and the effect generally, infinitesimal. 

Apart altogether from the causes above specified, 
there are causes also which produce drift within the 
terms of the definition from which we started. 
For example, whenever there is jump (see page 389 
of our issue of March 23), which is not strictly con- 
fined to the vertical plane, the jump will cause 
drift in proportion to the resolved lateral com- 
ponent of the velocity of the muzzle at the moment 
the bullet leaves it. 

It may be readily understood that whatever 
motion the muzzle may have transversal to the 
axis of the barrel, the bullet, when it is at the 
muzzle, will have the same transversal motion, and 
it will leave the muzzle with that motion impressed 
upon it. This motion will be in the nature of a 
transverse throw at right angles to the axis of 
the bullet and the barrel. If the direction of 
muzzle motion is upwards, the bullet after leaving 
will appear to soar. If it is sideways it will 
appear to drift. Transverse motion communicated 
to the bullet by this cause will not be accelerated 
during the course of the bullet’s flight, and, in 
order to differentiate it from the accelerating 
forms of drift previously referred to, it will be 
best to give it a separate name, and call it 
‘‘throw.” In truth this motion is really in the 
nature of a throw, and the total deviation of the 
line of flight due to this throw will be simply pro- 
portional to the time occupied by the bullet in 
flight from muzzle to object struck, assuming for a 
moment that atmospheric resistance to the lateral 
displacement may be neglected. Although throw 
is a consequence of jump, it must not be supposed 
that the amount of throw is simply dependent upon 
the amount of jump. As explained in a previous 
article, jump is angular deflection of the axial 
line of the barrel about a point whose position 
is determined by reference to the position of the 
mean centre of gravity of the weapon and its 
appendages. 

he distance of thecentre of gravity from the barrel 
axis is a main factor in determining the total jump, 
without any reference to the position of the point 
in an antero-posterior direction, but as affecting 
throw the antero-posterior position of the mean 
centre of gravity is all-important. A reference to 
Figs. 1 and 2 should make this matter clear at a 
glance. 

In both figures let A a be the axial line of a rifle 
harrel and G the centre of gravity of the complete 
rifle, and A’ a’ the new position of the barrel axis 
when the bullet is just about to leave the muzzle. 
In Fig. 1, where the perpendicular from G meets 
the axis at one-third of its length from the breech 
end, it is evident that the distance between A and 
A’ will be double the distance between a and a’, so 
that the velocity of the muzzle end will be twice as 
great as the velocity of the breech end. In Fig. 2 the 
centre of gravity is supposed to be moved forwards 
until it is Calow the centre of the barrel. Here it 
is obvious the muzzle velocity corresponding to the 
same angle of deflection will be less than in the 
first case, and the breech velocity ter, the two 





being now equal. It is evident, , that as G is 


brought further to the left the displacement of A 
for any given angle of deflection will grow continu- 
ally less until if G be vertically below A there will 
be no displacement at all. It is, therefore, obvious 
that a heavy fixed bayonet will tend to steady the 
muzzle end ofa rifle as everyone knows that it does, 
and by steadying the muzzle will diminish the 
throw of the projectile. An advanced grip with 
the left hand when firing has the same kind of 
effect. When shooting, under these conditions 
there is a feeling and appearance of steadiness, and 
of course a real gain from the partial elimination of 
throw, but it must not on that account be assumed 
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that better shooting will necessarily result, because 
jump (as previously defined) may be increased to an 
extent which will more than counterbalance the 
gain from diminished throw. The best way to get 
rid of throw is to diminish jump by applying to 
practice the principles already enunciated. If 
there were no jump there would be no throw. 

With all heavy ordnance of the Long-Tom kind 
as commonly mounted, there is always a very ap- 
preciable throw, but it is only upwards, and only 
affects elevation in the sighting. With rifles, as 
commonly constructed and used, the throw is 
mostly upwards, but not entirely so. There is 
generally, if not always, a horizontal component in 
the throw which has to be allowed for when sight- 
ing. This horizontal component would cease to 
exist if the centre of gravity of the complete rifle 
were always vertically below the axis of the barrel 
tube, if no disturbing influence were introduced by 
the man firing the rifle. Lastly, a few words may 
be said about the trigger pull as a possible cause of 
throw. It is well known that if the trigger is 

ulled instead of being simply pressed, as it should 

e, bad shooting results, and the bullet will pro- 
bably strike somewhere to the right of the point 
aimed at. Sometimes in loose parlance, this is 
spoken of as a throw to the right caused by the 
man’s action. 

Really, the main cause of deviation from the 
direction intended by the shooter is that, after 
having got what he thinks is a good steady aim in the 
right direction, and after having decided to fire, he 
forcesthe weapon out of position by a diagonal pull 
tothe right, so that, at the instant when the charge 
is ignited, the barrel axis is not in the direction 
intended. Thisaction of the shooter has, of course, 
no real relation to drift or throw, except in so far 
as by pulling to the right he has givena slow lateral 
velocity to the muzzle, which theoretically will 
cause a corresponding throw. Practically, the 
amount of throw produced in this way must always 
be so small as to be’an almost negligible quantity, 
because of the immense disproportion between the 
velocity of the bullet and the lateral speed of the 
muzzle caused by pulling. 





THE VISIT OF THE AMERICAN 
ENGINEERS TO BERLIN. 
(From our New York CorRe&sPonpDeEnNt.) 


THE advice given in ‘‘The Mikado” by Pooh- 
Bah was ‘‘Do it well!” and while it is possible 
that Messrs. Ludw. Loewe and Co. never saw Mr. 
Gilbert’s great work, yet they certainly were in full 
sympathy with that spirit in all their arrangements 
for the pleasure and instruction of their American 
guests on the notable occasion noted above. We 
were told to take a certain train at the Gare du 
Nord, and on our arrival found a’ finely-equipped 
corridor train, most of the cars being entirely new, 
and attached to it was a dining car. The train 
started in good shape, and ran at a rapid speed for 
about an hour, when it came to a standstill. 
Those of the party who had no colds in their 
heads knew the cause at once—in American lan- 
guage, we said to each other: ‘‘a hot box.” The 
axle of the rear car was smoking bravely, and, like 
weneg vet , “giving odour.” Now, 
in the United States, the curing of this evil usually 





takes about 10 minutes, and the writer had some 
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interest in seeing the French process. We pro- 
ceeded on our journey after a half-hour’s delay, 
which might have been made five minutes if the car 
had been left at first. 

No incident of unusual interest marked the trip 
to Berlin. Every want was anticipated. The 
dining-car had plenty of ice, cigars, and soothing 
fluids—very necessary accessories, for the thermo- 
meter was in the nineties. We reached Berlin 
about 10 a m., and, after bathing, found ourselves 
free for that day. 

Early the next morning—ten s.M.—carriages 
came to the hotel, and we were driven through the 
beautiful free gardens and out to the works of our 
hosts. The arrangements here were absolutely 
superb. The party was divided into groups of 
seven, and given a rosette of distinctive colour, the 
guide having the same coloured decoration. Each 
guide had not only his route given him on a card, 
but also a time-table fixing the duration of the 
visit at each point of interest. The result was, no 
two parties came to the same place at once. The 
shops are the most finely-equipped the writer has 
ever visited, and all the important machinery is of 
the latest and most approved type, most of it-being 
from the United States. Many a guest saw his 
own machines running successfully under German 
management. Cleanliness was the rule, applied not 
only to the machines and to the workmen, but also 
to the place itself. All waste material was constantly 
removed, and the men, who were a remarkably 
fine-looking lot, seemed to take great pride in keep- 
ing their surroundings clean. At two o'clock a 
fine lunch was served, and the inspection was 
resumed for two hours, when the party were taken 
to the rifle works and shown how guns were made. 
On inquiry the writer was told that most of the 
steel came from Sheffield, England, and that the 
capacity of the works was 1600 rifles per day. The 
various parts were all laid out for inspection, and 
then we were shown how each one was made. The 
rifling of the barrels was a particularly beautiful 
process. Then the Maxim gun was shown, and 
600 shots per minute were fired at a target 
automatically. All wished the target had been 
composed of Chinese. Then a pistol firing ten 
shots automatically or seriatim was exhibited, and 
the Maxim was fired again, to show the control and 
the variety of fire it could be adapted to. That 
evening a fine dinner was given at the Zoological 
Garden. The ladies of the party in the meantime 
had been beautifully entertained by a committee of 
Berlin ladies, and shown many objects of interest 
about the city, which is certainly one of the most 
beautiful in Europe. The next morning the entire 
party went to Potsdam, visited the Emperor's 
palace, rode through beautiful gardens, inspected 
Sans Souci, and then cnhaiiel on a fine boat, 
and sailed to Wannsee, a summer resort about 
two hours distant. We dined that night in the 
Swedish Pavilion at Wannsee, surrounded by the 
English, German, and American flags, tastefully 
grouped, and returned to Berlin with the full sense 
of a delightfully spent day. 

_ The last day was equally interesting and instruc- 
tive. After driving to the waterworks pumping 
station, and seeing how the water supply and sewer- 
age system were arranged, the party embarked on a 
steamer, and went down the Spree to ‘‘ Muggle- 
see.” A lunch was served on the steamer, and 
our kind hosts called frequent attention to objects 
of interest onthe trip. One of the greatest surprises 
was the German Niles Tool Works. This estab- 
lishment is composed of a series of large buildings 
almost equalling the original structure at Hamilton, 
Ohio ; and, from the way in which it is laid out, 
evidently arrangements are made for great exten- 
sions. e river was very attractive, and lined 
with out-of-door restaurants and. industrial estab- 
lishments. The shores, as we j ed, were 
soon given up entirely to gardens and bathing- 
ae while hundreds of parties could be seen 
unc on the banks or bathing in the water. 

_ At “Mugglesee” we disembarked and visited the 
intake and pumps of the water supply, returning 
to Berlin about 6.30, and having just time to get 
to Herr Loewe’s beautiful house, where a large 
dinner party was given ; a number of our host’s 
friends being invited to meet us, and among 
them the American Ambassador. Over 200 sat 
down in this lovely house to a magnificent dinner, 
and at its close our host made some fitting remarks, 
the President of the Berlin Chamber of Commerce 
spoke, Professor Reuleaux had to reply to the 
vociferous calls from some of his American pupils, 





and the Ambassador answered for his country in 
well-chosen words, while the President of the 
American Society of Mechanical Engineers gave 
their hearty thanks for all these favours. There 
were also a few other speeches. 

We had received from time to time various 
souvenirs of our visit, but none touched so much as 
the souvenir we carried in our hearts of Herr Loewe 
and his munificent hospitality. The Germans 
spoke of us as allied to them in former days, and 
the writer recalled the memory of that heroic 
German—the friend of Washington—Baron von 
Sterben ; we were all alive to the fact, there is 
much in common between the three nations 
represented at that banquet, and a great similarity 
of language. The most vigorous portion of the 
English tongue is the Saxon, and the weakest is 
the Norman. The union of the Anglo-Saxon races 
isa warning to all other nations not to oppose them, 
and such graceful actions as those of Herr Loewe 
are a wonderful factor in cementing this union. 
There is between engineers a universal bond, a 
kind of scientific ‘‘ Volapiik,” and all feel this bond 
had been strengthened and solidified by our host; 
while the ladies were especially anxious that their 
thanks should be conveyed to Frau Loewe and all 
the host of her charming friends who had done so 
much and so successfully for their pleasure. When 
it is added that all the Americans were notified 
their hotel bills were Herr Loewe’s care, and 
would be settled by him, we felt that the very 
highest point of hospitality had been reached; and 
only trust that genial gentleman will soon pay a 
visit to the United States, when he will find his 
American guests are neither forgetful nor un- 
grateful. It only remains to say that the greatest 
credit for the complete success achieved is due to 
Messrs. Pajeken, Orcutt, Libby, Bartlett, and 
other assistants, who devised, carried out, and 
executed the entire plan and its details. 





NOTES. 
A Reep Execrric-Current BREAKER. 

THOUGH not very pleasant to use, in some respects 
the mercury-cup interrupter still holds the tield, 
on account of its great simplicity. Recently, how- 
ever, one of its inconveniences, the formation of 
obnoxious mercury vapours, has been prevented 
by a novel device, designed by E. Grimsehl, of Cux- 
haven. The vibrating part is a reed, the motive 
power the water of an ordinary service pipe, and all 
movements take place under water. The instru- 
ment is a hollow cross of blown glass. The 
lower vertical branch corresponds to the mer- 
cury-cup ; a rubber pipe connects it with a mer- 
cury reseryoir, so that the mercury level can be 
adjusted. One of the horizontal branches contains 
the reed, which is provided with a platinum point, 
dipping into the mercury. The water enters at the 
end of the other horizontal branch, and leaves after 
having passed through the reed. If more water is 
admitted than can leave through the reed, the water 
will rise in the fourth vertical branch, which is 
closed above, and which acts as an air chamber, im- 
parting, so to say, elasticity to the water which 
covers the break device. When the water feed is 
properly adjusted, the reed will begin to vibrate. 
Although pure water is an insulator, the current 
will not totally be broken when the point is not 
touching the mercury ; but the interruption will 
rove sufficient to produce an intermittent current. 
The flow of water keeps the electrodes cool and the 
mercury clean. There will be very little oxidation 
of the mercury, as contact is broken under water, 
and any particles of atomised mercury will pass out 
with the water, and can be collected. An inter- 
rupter containing a reed, giving a hundred inter- 
ruptions per second and more, can easily be con- 
structed. Such frequencies would be suitable for 
Roentgen-ray experiments, for which steady vibra- 
tions are desirable. The apparatus is fixed to an 

ordinary retort-stand. 


Tue ProritaBLeE Disposat or SEWAGE. 


In a letter — inthe Times of Wednesday 
last, Mr. G. V. Poore gives some particulars of the 
results obtained in reclaiming some 1100 acres of 
Carrington Moss by the deposit thereon of pail 
closet refuse from Manchester. The Carrington 
estate was ——— by the Corporation of Man- 
chester in 1886, and at that date most of it was let at 
a rental of 1s. per acre for sporting purposes. The 
land was, in fact, a peat moss having an average 
depth of 13 ft., and in its then state was useless 








for agricultural purposes. By dumping there 
the night soil oie other refuse from the 80,000 
houses in the city which are unprovided with water- 
closets, the value of this land in 13 years been 
so increased that it is now let to good tenants at 
the ave rental of 2/. per acre. These tenants 
further take from the Corporation 25,000 tons of 
manurial matter, for which they pay the Corpora- 
tion at the rate of 1s. 3d. per ton. The estate is 
not a sewage farm, which experience shows are pretty 
generally unprofitable, since the ground soon gets so 
water-logged as to be suited to the raising of but few 
crops of a special character. The refuse dumped on 
the Carrington estate has been dry, and has been 
spread and plouglied in after the usual way. Much 
of the estate is now in the hands of nurserymen and 
market gardeners, and the experiment has proved 
so successful that the Corporation are extending it 
to 2500. acres of Chat Moss. But few towns can 
boast of running any part of their sewage or 
garbage disposal works at a profit; but where 
conditions similar to those in Manchester pre- 
vail, it would seem that the results attained at 
Carrington are well worthy of consideration. 
The plan, cannot, however, be taken as at all gene- 
rally applicable. Most progressive towns are pro- 
vided with water-closets, and repeated failures have 
shown that it is then impossible to profitably apply 
the sewage to agricultural purposes. Even in cases 
where water-closets are the exception, the instances 
in which suitable land can be cheaply obtained 
for the repetition of the Manchester experi- 
ment must be rare, and probably even in that 
instance, the balance-sheet would have made 
a much less favourable showing were it not that 
by using the Ship Canal the cost of transport has 
been kept down toa very low figure. Even apart 
from this, it may be a question whether most 
citizens, if given a choice, would not rather dispose 
of their sewage at a loss, and have the convenience 
and security of a water-closet system, rather than 
put up with the drawbacks attached to all other 
methods of removing fcecal matter, even though 
these methods might promise a reduction in the 
rates. 


New ZEALAND GOVERNMENT RalILways. 


gs lg improvements are in contemplation in 
the New Zealand railway system, the revenue of 
which showed an increase for the twelve months 
ending March, 1900, of 154,2261., of which the 
goods traflic was responsible for 103,6461. It is 
proposed to issue sectional tickets available for 
twelve months ; the charge for first-class for 150 
miles will be 251., with 2s. per mile per annum for 
each additional mile. Season ticket rates are also 
materially reduced, and the fares for ordinary pas- 
sengers are to be brought down to ld. per mile. 
The difference between first-class and second-class 
fares will be 50 per cent. Special concessions 
will also be made to tourists visiting the colony. 
Instead of tourist tickets being issued during 
only a few months of the year; they will now 
be issued at any time at which applications 
are made for them. It is also pro to limit 
the work of a number of trains, so that they may 
keep better time, and avoid tedious shunting. To 
enable this to be done, additional trains will be run. 
To encourage traffic, the question of running fast 
services from Dunedin to the lakes has been con- 
sidered ; and it has been decided that if the Waka- 
tipu Steamship Company does not reduce its fares, 
the Colonial Government shall establish its own 
steamers upon the lakes. The New Zealand Govern- 
ment lines will require 20 additional large tank 
engines, 3000 additional wagons, and 140 additional 
cars. The necessary steps have been taken to 
increase the rolling stock. As it was impera- 
tive that a large supply of trucks should be 
provided without delay, and as the Colonial 
Government shops could not supply the neces- 
sary number, trucks will be obtained from 
outside the colony. In addition to this, tenders 
will be invited from private firms within the colony. 
Mr. W. H. Gow has been appointed traffic super- 
intendent at Dunedin for the South Island, and 
Mr. A. Grant, traffic superintendent for the North 
Island. Mr. J. H. Fox has been appointed engi- 
neer-in-charge of the Westinghouse brake. It has 
been decided to introduce on a number of main lines 
of the colony the electric train staff system, and the 
Westinghouse automatic brake will be fitted to the 
whole of Paag ay: stock. Plans for Soe _ 
carriages for long journeys are now in . To 
encourage the pee of horses concessions will be 
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made by carrying horses returning from race meet- 
ings, hunting and polo matches free of charge. The 
accommodation for second-class passengers is to be 
improved, and tickets are to be sold at the principal 
centres daily throughout the year, on the day 
before that on which they are required, Tele- 
graph offices are to be opened continuously at Auck- 
land, Napier, Wanganui, Wellington, Christchurch, 
Timaru, Oanaru, Dunedin, and Invercargill. The 
revenue of the New Zealand Government Railways 
for the year ending March 31, 1900, was 1,621,612/.; 
the working expenses of the year were 1,039,2661., 
leaving a profit of 582,3461. 


Tue THree-Wire System ON THE CITY AND 
Sourn Lonpow Execrric Rattway. 

The attempt to work the City and South London 
Railway by currents distributed on the three-wire 
system, so boldly adopted by Mr. P. V. McMahon, 
the company’s engineer, seems to have” proved 
entirely successful, in spite of certain engineers’ 
forebodings that the difficulties of balancing the 
two sides of the neutral wire would render the 
plan unsuitable for electric traction. The experi- 
ence gained in the working of the line during 
the last few months has shown that these diffi- 
culties were exaggerated, a matter of much com- 
mercial importance, as the saving in conductors 
by the adoption of the three -wire system is 
very considerable. Until a short time back the 
distribution of current to the cars was effected on 
the two-wire system, a working conductor being 
laid in each tunnel and the return being taken 
through the rails. With the limit of 500 volts P.D. 
imposed by the Board of Trade, it was impracticable 
to make any considerable increase in the traftic 
through the tunnels without the laying of fresh 
mains, but by using the old conductors as ‘* outers” 
for a three-wire system, and the rails as the ‘‘middle” 
wire, a substantial addition to the capacity of the line 
has been made, and the arrangements at the gene- 
rating station simplified. The potential difference 
between the ‘‘outers,” as at present worked, is 1000 
volts, giving 500 between the working conductor 
and the rails in each tunnel. The working con- 
ductors are ‘*fed”’ at Stockwell, Kennington, and 
at London Bridge. The Kennington feeder is 
coupled through a ‘* booster,” so as to compensate 
or the feeder drop, and at London Bridge there is 
a battery sub-station. This sub-station at London 
Bridge is fed from the main board at Stockwell on 
a five-wire system, 7.¢., a motor generator is 
placed between the bus-bar and the high-tension 
feeder adding 500 volts to the feeder. The 
high - tension board is connected with the sub- 
station board by Callender’s armoured cables, 
where the voltage is reduced to 500 volts 
per side by reducers on the Electric Con- 
struction Company’s patent high - tension con- 
tinuous-current system. In addition to the re- 
ducers, the sub-station contains a battery of 556 
No. 49 H.B. 11 type Tudor accumulators of the 
following capacity : 450 ampere-hours when dis- 
charging at 150 amperes for 3 hours ; 350 ampere- 
hours when discharging at 350 amperes for 1 hour, 
with the necessary charging transformers. At 
Moorgate-street, the Elephant and Castle, and 
Clapham Common stations balancers are placed, 
each machine being capable of dealing with a load 
of 160 to 200 amperes concentrated on one side 
of the three-wire system. On the Moorgate-street 
and Clapham Common extensions the lifts are 
worked electrically from the same source of supply 
as the locomotives. The contract for the complete 
electrical equipment was let to the Electric Con- 
struction Company, who were ably represented 
on the work by Mr, N. H. White, with Messrs. 
Willans and Robinson, Cole, Marchent, and Morley, 
the Tudor Accumulator Company, and Callender’s 
Cable Company, as sub-contractors. 








American Ratts ror Sovra Arrica.—There is a 
growing impression that we are happily now within 
measurable distance of the close of the South African 
‘War ; and, as an illustration of this, it is stated that the 
Carnegie Steel Company, of Pittsburg, Pennsylvania, 
has secured an order for 4000 tons of steel rails for the 
Cape Government railways. This is said to be the first 
order for rails which has been received in the United 
States from South Africa since the commencement of 
hostilities. It would have been more satisfactory if this 
order for rails had come to some English firm, instead of 
going to an American company ; but it is, at any rate, a 
sign that the Cape Government begins to see the end of 
ts troubles, and is once more applying itself to the work 
of railway extension. The re of the existing Cape 
Government railways will probably also involve orders 
for a considerable quantity of material. 








BOILER EXPLOSION AT BANBURY. 

A FORMAL investigation under the Boiler Explosions 
Act has been held at the Town Hall, Banbury, relative to 
a boiler explosion which occurred on May 7 at the Old 
Town Hall Wharf, Cherwell, on the premises of Messrs. 
Hawkes and Son, bay and corn merchants. The Commis- 
sioners were Mr. Howard Smith, barrister-at-law, and 
Mr. G. Fullerton Bell, consulting engineer. Mr. Gough 
appeared for the Board of Trade, and Mr. Fortescue for 

rs. Hawkes and Mr. F. A. Hawkes, her son, who was 
manager at the works. 

In opening the proceedings Mr. Gough said that the 
boiler in question was of the vertical type, made of iron 
throughout, and measured 9 ft. 6 in. in height by 4 ft. 6in. 
in diameter. It had apparently been made by Messrs. 
Barrows and Stewart, of Banbury, in the year 1877, and 
was intended to be worked up to a pressure of 60 lb. on 
the square inch. It was supplied new to the firm of 
Messrs. Hawkes and Son, or their predecessors in the 
business. It had not been possible to ascertain the bis- 
tory of the boiler from 1877 to 1892, nor did that history 
a to be very material to the present inquiry. In 
1892 the boiler was thoroughly overhauled onl repaired 
by the makers, who were then Messrs. Barrows and Co., 
Limited. They fitted a new uptake, a new firebox crown, 
three new cross tubes, and four.crown stays, after which a 
test of 100 lb., hydraulic, was gs From 1892 to 
1897, when Mr. Henry Hawkes died, the boiler did not 
appear to have been examined periodically by any com- 
petent person. Mr. F. A. Hawkes, the son, took the 
management of the business when his father died, 
but was not aware of the necessity of having the 
boiler periodically examined, and therefore made no 
alteration in that respect ; though, so far as he was aware, 
everything was in satisfactory condition. The boiler was 
used for supplying steam to a horizontal engine employed 
for grinding corn, driving a chaff-cutting machine, &c. A 
safety valve loaded by a spring balance appeared to have 
been set to blow off at a pressure of about 60 lb. on the 
square inch. The boiler was used, on an average, about 
once a week, and on May 7 the fire was lit about seven 
o'clock in the morning, and the boiler worked till about 
one o’clock, the water being pumped in at intervals, and 
the safety valve apparently blowing off at 60 1b. Shortly 
after two o’clock work was resumed, and when the pres- 
sure was at 50 lb., with the [ag tomy three-quarters 
full of water, the boiler exploded, being forced upwards 
through the roof of the engine-house, and landed in the 
street adjoining the works, about 55 yards from its 
original position. Fortunately no one was injured by the 
explosion. Subsequently the boiler was examined by Mr. 
D. Stephens, engineer-surveyor to the Board of Trade, 
who found that the firebox had collapsed and raptured 
circumferentially through the solid plate for a length of 
about 4 ft. There was no evidence of overheating. The 
crown of the firebox and the stays were in fairly good 
condition, but the sides of the firebox were wasted by 
corrosion, the remaining thickness varying from } in. to 
ty in. 

Mrs. S. A. Hawkes was the first witness, and stated 
she was the owner of the business and of the works at 
which the explosion took place. At her husband’s death 
in 1897 her son took over the management, and she knew 
oo boilers, nor did she interfere in the busi- 
ness. She was not at all aware that it was necessary to 
have boilers insured or periodically seen to by an inspec- 
tor. She had never received any warning as to the super- 
vision of the boiler, nor had she any knowledge of its 
being in any way defective. 

Mr. A. M. Barrows said he was managing director of 
the firm of Messrs. Barrows and Co., of Banbury. He 

roduced the books kept by his predecessors, Messrs. 
Somaes and Stewart, containing a record of the boiler 
in question, which was supplied by them on May 20, 
1878, to Mr. George Cave, the predecessors of Messrs. 
Hawkes. It was made in 1877, and tested on Decem- 
ber 4 of that year. The shell was made of the best 
Staffordshire iron, and the firebox and tubes of Low 
Moor. The thickness of the shell was 2 in., and the 
firebox ,,in. The maximum pressure for which the 
boiler was constructed was 601b. on the square inch, 
and it was tested to 120]b. It was repaired in 1892 by 
his firm, and the Jate Mr. Hawkes told them to put it 
into safe-working order, but like everybody else he sug- 
gested that they should not lay out more money than 
they could possibly help. A new firebox crown, some 
stays, and new cross tubes were put in, and other re- 
pairs were made ; the stays being added in view of the 
age of the boiler, and in order to modernise and improve 
it. His firm understood that the boiler was worked at 
60 Ib., and they would not have let it go out of their shop 
if it had not beensafe. He did not remember suggesting 
to Mr. Hawkes that he should have the boiler periodically 
examined, though he might have hinted something to 
that effect, but their advice not being asked they would 
not volunteer it. There were a great many boilers used 
in the district, and until recently it had not been the 
practice to have them examined. Some even now were 
not insured. His firm were occasionally called in to 
examine boilers if there was anything seriously the 
matter. 
By Mr. Fortescue: There was no official notice given 
to boilerowners as to the cleaning out of their boilers; 
they had to find that out for themselves. 
By Mr. Howard Smith: Witness’s firm would send an 
expert man to make an inspection of a boiler for about 
15s. or a guinea. The: Workmen’s Compensation Act 
had caused people to look after their boilers a litttle more 


than they did previously. He did not think that many 
farmers and other users of steam have insured their 
boilers until lately. 


Mr. Howerd Smith here remarked that his experience 





had been that there were more explosions among agricul- 


tural boilers than others, and he understood witness to 
be of opinion that such boilers should be periodically 
examined. 

Mr. Barrows said that certainly was his opinion, and 
Mr. Howard Smith said it was very important that there 
should be thoroughly competent men to examine, because 
the firebox was often difficult to inspect, and if it could not 
be seen properly, it should be taken out or made-acces- 
sible in sonie way. : 

Joseph Turner, foreman boilermaker in the employ of 
the last witness, gave evidence as to bis examination of 
the boiler eight years ago. He drew the attention of the 
late Mr. Hawkes to the corroded and pitted condition of 
some of the cross tubes, and these were replaced by new 
ones. The firebox crown was getting thin, and it was 
therefore renewed. A new uptake also was anguet, and 
other repairs were effected. He thought 45 lb. was a 
sufficient pressure for the boiler to work at. He had 
effected no repairs to the boiler since 1892. 

By Mr. Fortescue: He did not think that 60 lb. would 
at that time have been too high a pressure to work at. 
There was nothing at the time of his examination to show 
that new plates were required. 

By Mr. Howard Smith: The firebox he thought would 
be safe at 70 1b., but he made no calculations as to the 
collapsing pressure. 

Mr. F. A. Hawkes said he became manager of the firm 
in 1897. It never occurred to him that the boiler should 
be inspected by a competent person, and his man had 
never reported any defect. He always thought the boiler 
was in good condition ; because his father, who was a good 
business man, had that opinion. The attendant had been 
instructed that if at any time anything was wrong with 
the boiler the makers must be sent for. Witness had 
had no experience in the management of boilers, and was 
not aware of the necessity of inspection. , 

By Mr. Fortescue: He had not the slightest idea there 
was anything wrong with the boiler, and was standing by 
it eight minutes before the explosion. He was not aware 
that it was the custom in the district to insure boilers. 

By Mr. Howard Smith: The boiler was not insured, 
though the premises were insured against fire ; but this 
would not cover the damage caused i A the explosion. A 
good deal of damage was done to the building. 

Mr. Fortescue said that the builder’s estimate for the 
repairs was 601. 

fr. Hawkes observed that his mother would be a great 
loser by the explosion, and would receive no compensa- 
tion from any source whatever. 

James Fox, in the employ of Mr. Hawkes, said he was 
formerly a driller at Messrs. Barrows’ works, and had 
also bad some experience with traction engines. He had 
attended to the boiler at Messrs. Hawkes’s works, and 
cleaned it out every three months, but he had never ex- 
amined it, as he was not a practical man. The manhole 
was too small to allow him toenter. There had been no 
leakage since the boiler was repaired in 1892, and nothin 
had been the matter with the boiler. He never sounde 
the boiler with a hammer, and he would not have under- 
stood it if he had. He worked the boiler generally at 
about 401b., though for — they required 60 lb., but 
for chaff cutting 30 lb. was sufficient. The safety valves 
blew off at 601b. On the day of the explosion, when he 
stopped work at 1 o’clock, the pressure was about 30 lb. 
He drew the fire forward, and closed the damper to check 
it. He began work again at 2 o'clock, and the pressure 
never exceeded 60 1b. The water-gauge glass was three 
parts full. He had left the boiler but a minute previously 
when it exploded. 

By Mr. Fortescue: Before going to Mr. Hawkes’s 
works he drove a traction engine at the Royal Show. He 
attended to the exploded boiler, as well as he possibly 
could, and nothing had occurred since 1892 to cause him 
to think that there was anything wrong. The boiler 
worked on an average one day a week. 

Mr. David Stephens, engineer-surveyor to the Board 
of Trade at Cardiff, presented a report of an examination 
he had made of the boiler after the explosion. By the 
Board of Trade rules and calculations the working pres- 
sure would be about 381b. He estimated the collapsing 
pressure of the firebox when new at about 200 lb. 

Mr. Barrows here expressed his disagreement with the 
opinion of the witness and took exception to the idea 
that his firm would send out a boiler to work at 601b. 
when by the Board of Trade rules, it was not considered 
safe to work beyond 38 1b. 

Mr. Gough remarked that there was no suggestion that 
the boiler was improperly constructed, and Mr. Howard 
Smith and Mr. Stephens said it was not intended to infer 
that it would be unsafe to work the boiler at a higher 
pressure than 38 Ib. 

Mr. Stephens, resuming his evidence, said that it was 
possible to make an examination of the water side of the 
firebox by taking off the doors at the ends of the tubes, 
and by holding a light the mside could be seen from the 
top. Apart from the firebox the boiler was in fair condi- 
tion, but the plates of the firebox were worn so thin by 
corrosion that the safe working pressure at that point 
was only about 91b. The corrosion was on the water 
side; on the fire side the condition of the plates was 
very fair. th 

By Mr. Fortescue: Looking generally at the boiler it 
appeared to be in very fair condition, and in witness's 
opinion the only means of ascertaining its condition 
would have been for a practical boilermaker to have 
examined the firebox, and drilled the plates, An ordinary 
engine driver would not know the real condition. Mr. 
Hawkes had rendered the Board of Trade every possible 
assistance since the explosion. , 
By Mr. Howard Smith: It would have been very diffi- 
cult to tell the extent of i 


the wasting simply by tapping 
the plate with a hammer. An por mde Thtelll nt man 





might have had his suspicicns raised thereby, and then 
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have drilled the plates. He did not believe that a man 
by sounding a plate with a hammer could tell to 4 in. 
how thin a plate had gone. 

This concluded the examination of witnesses, and Mr. 
Gough submitted the following questions to the Court, 
and requested-judgment thereon : 

1. When was the boiler constructed ? 

2. Has the boiler been periodically examined by a com- 
petent person since the month of September, 1892? 

3. Were proper measures rpg Mrs. Henry Hawkes, 
the owner of the boiler, and by Mr. F. A. Hawkes, the 
manager, to insure that it was being worked under safe 
conditions ? : 

4. What was the cause of the explosion ? 

5. Was the explosion cauxed by the neglect of Mr. F. 
Hawkes ; and if so, was Mrs. Hawkes responsible for 
such neglect? . 

6. Was the explosion caused by the neglect of Mrs. 
Henry Hawkes? ‘ : 

Mr. Fortescue, addressing the Court on behalf of his 
clients, Mrs. and Mr. Hawkes, said they deeply regretted 
the explosion. Mrs. Hawkes knew nothing about boilers, 
and she felt that as her late husband was a business man, 
she was right in carrying on the works in a similar way to 
the one he had followed. The instructions to the man in 
charge of the boiler were that if there was at any time 
anything wrong he must report the matter, and then the 
makers of the boiler would have been called in. For the 
first time his clients had learnt from the evidence given 
at that inquiry, that it was necessary that the boiler 
should be periodically examined, and therefore they had 
not been guilty of wilful neglect. Mrs. Hawkes had 
suffered loss, and as the object of the penal clause in 
the Boiler Explosions Act was to make people more 
careful in the future, that object would be gained inas- 
much as his clients would not use the boiler again, but 
would sell it for old iron or what it would fetch, and use 
a portable boiler, for which the person bringing it would 
be responsible as to insurance, &c. 

Mr. Howard Smith remarked that it would in a short 
time be found that the-Legislature would make. boiler- 
owners more responsible than at present. A Select 
Committee of the House of Commons was now delibora- 
ting on the question. : 

Mr. Fortescue, continuing, appealed to the leniency of 
the Court, and asked the President to consider the extent 
of the business and the profits made. Trade was bad 
and it was not easy for people to make a living. : 

The Court then adjourned, and meantime the Commis- 
sioners visited the premises and made an examination of 
the exploded boiler. 

On resuming, Mr. Howard Smith reviewed the evidence 
and summed up at some length. He traced the history 
of the boiler, and said it had been proved that there had 
been no examination for several years. The explosion 
had occurred through the collapse of the firebox. For- 
tuna‘ely no one was killed, because no one was near at 
the time, but the inmates of an adjoining cottage were 
placed in great jeopardy, because if the boiler had 
travelled another yard or two it would have gone 
through the roof. The cause of the explosion was 
shown to wasting of the plates of the firebox 
by corrosion, one of the plates being only ,, in. 
thick and another } in. It was perfectly clear that the 
boiler was not fit to be worked at any useful pressure. 
Its condition could have been ascertained had a compe- 
tent examination been made of it, which, however, had 
not been done since September, 1892. Proper measures 
had not been taken by Mre. Hawke:, the owner, nor 
by her son, Mr. F. A. Hawkes, the manager, to insure 
that the boiler was being workei under safe conditions. 
The explosion was caused by the neglect of Mr. F. A 
Hawkes, who pleaded ignorance as an excuse, but this 
was an excuse which could not be accepted, because 
persons in the position of steam users must take the con- 
sequences of their acts, and they must be taken to have 
known that the safety of boilers could not be ascertained 
without adopting the precaution of periodical examina- 
tion. The Commissioners had come to the conclusion 
that the explosion was not caused by the neglect of Mrs. 
Hawkes. She had entrusted the management of the 
business to her son, and it was natural that she should 
assume that he would have acquired experience from his 
father and would be able to run the business with the same 
regard for safety as he had done. No personal blame 
attached to Mrs. Hawkes, but for the purposes of her busi- 
ness her son was a servant, and she was responsible for his 
neglect, which had undoubtedly caused the explosion. 

On this finding of the Court Mr. Gough requested that 
Mrs. Hawkes should be ordered to pay a portion of the 
costs of that inquiry. 

Mr. Howard Smith said the Court had found that no 
blame attached to Mrs. Hawkes personally, and she had 
suffered the loss of 60/. through damage in addition to 
losing the boiler. Taking these facts into consideration, 
they thought that the justice of the case would be met if 
she paid 5/. to the Board of Trade towards the costs and 
expenses of that investigation. They wished to point out, 
Mr. Howard Smith added, that this was a case which 
showed to casual steam users—people who only used 
small boilers occasionally—how important it was that such 
boilers should be examined from time to time. It had 
been pointed out by Mr. Barrows, who had had large 
experience, that farmers and other occasional users of 
Steam in that district, had, until very recently, never 
had their boilers examined at all, although such a pre- 
caution was so highly necessary. The Court hoped that 
that investigation would have the effect of inducing such 
a — to adopt this safeguard at the earliest possible 

ment. 


- 





Coxco Ratway.—The revenue collected upon thé 
ogo Railway in June amounted to about 40,0002. 


MACHINERY OF WARSHIPS. 
To tHE Eprror or ENGINEERING. 

Srr,—I have followed with interest the recent con- 
troversy rding the machinery of warships. Every- 
body, in and out of eet eee agreed to blame 
the ‘‘ engineers.” Perhaps the work in engine and boiler- 
rooms of new ships may have been far from perfect ; but 
= shat prove that the engineer officers do not know their 

uties ! 

Might it not be due to the fact that they have no means 
of enforcing their directions ? 

It is heartrending to read of a liewtenant having to be 
called below, on the Hermes, to make stokers stick to 
their work. 

Who could expect a fleet engineer, a lieutenant-colonel, 
to send on deck for a second lieutenant or a midshipman 
because his stokers will not keep the fires as he tells them, 
or because an artificer has ideas of his own about making 
joints or packing glands? 

Everybody is ready with remedies for that national 
danger, the collapse of the engine-rooms of the Navy, but 
nobody, not even Mr. Goschen, comes forward with the 
key of the situation, viz., that until engineer officers can 
enforce their orders and punish their own men, palavers 
about boilers, steam pipes, high pressures, and increased 
revolutions are time lost. 

I have had opportunities of talking the matter over 
with engineer officers of the Italian Navy, and find that 
they have no difficulty in getting things done according to 
their own ideas. 

Why? Because, if a stoker or an artificer is excessively 
attached to his own ideas, they can clap him into irons. 

I enclose my card, and remain, Sir, 

Your obedient servant, 
No Bricks witout Straw. 

July 24, 1900. 








ENGINEERING CASES IN THE LAW 
COURTS. 
To THE Epiror oF ENGINE=RING. 

Srr,—Several times during the last decade I have 
written you with reference to the above, and the expensive 
farce into which they often degenerate; but up to date 
absolutely nothing has been done to rectify what is often 
little short of a scandal. In most cases the Judge, counsel, 
and jury—if there is one—are totally ignorant of technical 
matters, and after a time confusion becomes worse con- 
founded, to the great loss of the litigants. 

In a recent case in Manchester—after hearing part of 
it—the Judge had the good sense to refer it, with the 
consent of the litigants, to an engineer of standing who 
happened to be on the jury ; but this is an exception and 
not the rule, Avuother case, in which I was engaged re- 
cently, indicated, brake, and nominal horse-power and 
the power transmitted by shafts and belts at different 
speeds, was discussed at length by lawyers—you‘can imagine 
with what result ; and the case occupied almost as many 
days as it should have done hours. 

The question arises, How we | are engineers going to 
submit to this sort of thing? Of course, the present state 
of things affords a fine picking for the lawyers, and we 
can hardly look to them to rectify it ; but if engineers as a 
body _sutficiently agg the matter, surely a reform 
would be introduced. If we cannot get an engineering 
judge, the Lord Chancellor should appoint an engineering 
assessor to assist the judges in technical matters, and keep 
the counsel and witnesses straight, and prevent them 
from introducing all sorts of extraneous matter; but 
‘* What is everyone’s business is no one’s,” and engineers 


| are a long-suffering race. Probably in another ten years’ 


time we shall still te in the same place. 

An attempt to mend matters was made a few years ago 
by the London Chamber of Commerce, who formed a 
Chamber of Arbitration, appointing arbitrators to act for 
each kind of business: but this has been only a partial 
success, owing, I am told, to solicitors objecting to it— 
the question arises, Why? and I think the answer is not 
far to seek. 

Would not this question be a fit one for one or both of 
the Institutions to take up, as it certainly affects consider- 
ably the whole body of engineers ? 

Yours faithfully, 
M. Powis Bate. 
Appold-street, E.C., July 30, 1900. 








THE CREUSOT LOCOMOTIVE AT THE 
PARIS EXHIBITION. 
To THE Eprtor oF ENGINEERING. © 

Sr1z,—The most striking example in locomotive practice 
to be found at the Paris Exhibition is certainly the Thuile 
locomotive exposed by the + Creusot firm in their im- 
posing red dome near the Champ de Mars. ; 

‘Although embodying several new features, the engine 
has not yet been commented on at all in this country. 

First of all, the engine itself ison 14 wheels, a four- 
wheeled leading bogie, four coupled wheels 8 ft. 24 in. in 
diameter, and a six-wheeled trailing bogie, under the 
large Belpaire firebox. 

The cylinders (of which there are only two) are outside, 

laced above the leading bogie in the usual way, and 

ave a diameter of 204 in., and a stroke of 28 in. The 
connecting-rod acts on the leading coupled wheel, and is 
7 ft. 2 in. long. The x ie is about 9 ft. 3 in. 
long. The valve r is chaert’s, with which, in 
fact, nine-tenths of the modern Continental locomotives 
are fitted. The men prefer it to Stephenson’s, because it 
is easier to keep clean and in order. 

There are two cabs: one is in front of the smokebox. 





above the leading tozie, and is for the driver. I is of 


the wind-cutter form. The cther is in the usual place, 
and is for the two firemen. ‘The driver and firemen can 
communicate with each other by means of a speaking 
tube. There-ara two firedoors. 

The wheels being so lai a boiler of the required dia- 
meter would have had to laced with its centre about 
10 ft. above rail-level. A boiler of non-cylindrical section 
was therefore resorted to, as in the Winby engine some 
five years ago. The shape is thus: 


Die. 1.37P” 


2600 y 
Above Rail 
Dia. 1.234% 


The lower portion is placed between the wheels. 

The engine is designed to run 300-ton trains ab a mean 
speed of 75 miles an hour. The maximum rate it has 
realised is 100 miles per hour. 

PRINCIPAL DIMENSIONS, 
Diameter of Wheels : 


Bogie 1,060 m. (41.7 in ) 
Coupled... as 500 ,, (98.4 ,, ) 
Diameter of cylinders 510 ,, (20.1 ,, ) 
Stroke of cylinders -700 ,, (27.5 ,, ) 
Grate area... ma i 4.68 m? (50.3 sq. ft.) 
Outside length of fireb>x 2.700 m. (106 in.) 

“< width om «- 2.040 ,, (80.3 ,, ) 
Total length of boiler . 8.700 m. (28 ft. 6 in.) 
Serve tubes Me me aa 183 

= »» Outside diameter -070 m. (2.76 in.) 
Length between tubeplates . 4.350 m, (14 fb. 3 in.) 


Heating Surface : 


Firebox, with water-tube arch... 24.5 m?( 263 sq. ft.) 





Tubes, ribs included we MB 5, (OS 

Total . ... 297.700 m? (3201 sq. ft.) 
Pressure... ... 15 kilogs. per cm? 
Total wheelbase ... ae 12,250 m. 13 1b.) 
»» _ length over buffers 14.005 m. (46 ft.) 


Height of chimney above rails... 4.220 m. (13 ft. 10 in.) 
Weight of engine in working 
order ae és . 80,600 kilos. (80 tons) 


The tender runs on two bogies; the leading one bein 
four-wheeled, and the rear one six-wheeled. I should 
think it weighs over 60 tons loaded. 
I may add that the machine is capable of giving out 
2000 horse-power. 
Yours > 
P. WEIL. 


26, Cedars-road, Clapham, S8.W., July 31, 1900. 
[We shall publish illustrations and further particulars 
of this locomotive shortly.—Ed. E.] 








THE TORPEDO-BOAT DESTROYER 
“ VIPER.” 
To THE Eprror or ENGINEERING. 

S1z,—Our attention has been called to a paragraph in 
your issue of the 27th inst. respecting the torpedo-boat 
destroyer Viper, in which it is stated that the vessel has 
been built an “pane at the works of Messrs. Hawthorn, 
Leslie, and Co., Newcastle, for the Parsons Marine Steam 
Turbine Company. As this statement is not quite in 
order, we shall be obliged if you will correct the same in 
your next issue. 

The facts are there: The entire contract for this vessel 
was placed by the British Admiralty with ourselves, and 
the contract for the hull and boilers only was sub-let to 
Messrs. R. and W. Hawthorn, Leslie, and Co., Limited, 
the engines being supplied and fitted on board by us. 

ours faithfully, 
pro the Parsons Marine Steam Turbine 
Company, Limited, 
oe W. H. Piimovr, Secretary. 
Turbinia Works, Wallsend-on-Tyne, July 31, 1900. 





MACHINERY FOR THE GARESFIELD AND 
DERWENTHAUGH INCLINE. | 
To THe Epitor or ENGINEERING. 

S1r,—Will you permit us to supplement your otherwise 
complete account of the above by stating that the con- 
tract was let to Messrs. The Grange Iron Company, 
Limited, of Durham, who completed the work from the 
original drawings and specification without requiring in- 
spection or supervision during manufacture, 

As we understand that the drums, when completed, 
were set to work with full loads, and at not less than the 
estimated speed, the execution of the work by the firm in 
question appears to have been eminently satisfactory. 

Yours, &c., 
ie SHEFFIELD AND TWINBERROW. 
Se 13, Mosley-street, 
Newcastle-on-Tyne, July 30, 1900. 





Buenos Arrr3.—Messrs. Lorenzo, Lopez, and Co. have 
— plans for widening the south entrance channel 
to this port. 





CaTaLocuEs —We have received from Messrs. John 
Fowler and Co., Limited, of Leeds, a copy of their new 
catalogue of electrical machinery, containing particulars 
of the Lowrie-Hall transformers, of which they are the 
makers, and of various patterns of switches, fuses, juno- 





tion boxes, and other accessories. The firm’s alternators, 
dynamos, and motors are also described and illustrated. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 25, 

Tue American steelmakers are all buzzing around, 
now at Pittsburg, next at New York, next somewhere 
else, in an effort to get up an understanding that will 
check the downward tendency of prices. But, despite 
all, prices will come down, ceiak steelmakers dec 
*‘no.” The hitch is-over billets and Bessemer, and 
the large amount of booked business for those products 

laces manufacturers in a rather independent position. 

he same is largely true of steel rails, which at present 
writing are quoted 10 dols. per ton above what they 
ought to be, which any one ake understands can figure 
out on his thumb-nail. Billets are 22 dols., and Bes- 
semer is 16 dols. Several big steel plants in Pennsyl- 
vania have already resumed, and more are falling in line 
this week. By the end of the month the iron and steel 
mills of America will be going at top speed again, 
although scale matters are not altogether definitely 
arranged. Six months ago trouble was predicted over 
high-priced pigiron. The trouble ishere. Some big con- 
sumers, who contracted for Bessemer pig delivery far 
into autumn, are now trying to treat their contract 
as a joke; but the Bessemer Furnace Association is 
not anxious to laugh. There is also some trouble 
brewing over ‘high-priced ore. The outcome will 
probably be a compromise, although at present each 
side is showing its teeth. The trouble. over bringing 
billet makers to terms is, there is such an immense de- 
mand for bridge material. There is a fight in progress 
between the trust making bridge plates and the inde- 
pendent outsiders, and the end is not in sight. Say 
what we may, the influences at work are for lower 
prices. A certain amount of railroad work cannot, or 
at least will not, be delayed because of dear shapes ; 
but when these urgent requirements are covered, 
which will be done in a few weeks, there will be a 
sudden weakening in structural material, if two and 
two make four. 

A good deal of trade talk is heard about increasing 
exports, especially of pig iron. While things are 
shaping in that direction nothing desperate is likely 
to happen right away. Itis not so much a question of 
iron f.o.b. as of freights across. Tonnage is becoming 
scarce. The Government is playing the highwayman 
as to vessels, on account of the Chinese picnic, and 
tonnage, not abundant at best, will be scarce for some 
time to come, The coming autumn will be one of 
exceptional activity. The political campaign will 
soon be inaugurated. There are always several mil- 
lion people in America who cannot stand their square 
meals and good clothes longer than three or four years 
at a time, and all these people have decided to vote 
for Billy Bryan for President, but Wall-street has 
got all its wires laid and its switchboard completed 
for Bill McKinley, and jt has gone to Saratoga and 
Newport for the summer. 








WORKMEN’S COMPENSATION. 

Rains v. Johnson and Co.—This was an appeal by the 
applicant from an award of the County Court Judge at 

artlepoo], who holds that, under the following circum- 
stances, there was no case for compensation under the Act. 
The respondents were ship repairers, and the d 
was engaged in the work of repairing a ship in a dry 
dock. The accident which caused his injury took place 
while he was ing across a metal gangway leading from 
the ship to the side of the dry dock in the course of his 
employment. The County Court Judge held that the 
employment was not one to which the Act applied. An 
on on behalf of the applicant was heard by two judges 
in the Court of Ap on July 28. 

It was contended by Mr. Limey, who appeared for the 
applicant, that the cmplarnent in question was one to 
which the Act applied. The employment was in a 
“‘dry dock,” and a dry dock was a factory within the 
meaning of the Act. He referred to Section 93, sub- 
section 3 of the Factory and Workshop Act, 1878. 

Mr. Ruegg, Q.C., and Mr. Short contended that it was 
clear that’ the emplo: ment of the deceased was employ- 
ment on a ship, and that therefore on the authority of 
Flowers v. Chambers (15 T.L.R., 352), this was no case 
for compensation. The Court dismissed the appeal. 

Lord Justice A. L. Smith, said: It has already been 
decided that em daa on a ship lying in a dock is 
not within the Workmen’s Compensation Act. For some 
reason which is not apparent, and which it would be 
useless to speculate on, the Legislature has excluded em- 
a begp on a sbip from the operation of the Act. 
Here it is clear that the employment was on a ship, and 
it is no use to say that that ship was in dock. This 
oe be dismissed. 

Justice Vaughan Williams concurred. 





Carneciz StrgL Company.—Before April 1, 1901, has 
arrived the Carnegie Steel Company, of Pittsburg, wi 
probably have spent close upon 10,000,000 dols. in improve- 
ments and additions to its enormous plants in the Pitts- 
burg district. During the visit.of Mr. Andrew Car- 


negie to Pittsburg last winter and spring, the Board of 
rs decided to expend from 5,000,000 dols. to 


7,000, dols. in ae ay od 3 hay map — ew 
oO plans were made, they have m ex 

it 1s now believed that the hege reach 
10,000,000 dols., and may even exceed that great sum. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 




















In the accompan 
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ying diagrams each vertical line represents a market day, and each horizontal line repre- 
sents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 11. in all other cases. Th 
of quicksilver is per bottle, the contents of which vary in weight from 70 Ib. to 80 lb. The metal prices are 
per ton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 
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FOUR-WHEEL COUPLED LOCOMOTIVE AT THE PARIS EXHIBITION. 
THE ANCIENS ETABLISSEMENTS CAIL, DENAIN. 


CONSTRUCTED BY 








We have already referred to the fine display ot 
locomotives and railway rolling stock collected in the 
Transport Building at Vincennes, but which, owing 
to its remote position, will remain almost unknown. 
We have already described two of the few English 
exhibits of this class, the Midland Railway locomo- 
tive, and that built by Messrs. Neilson, Reid,and Co. for 
the Dutch Netherlands Railway. As for the French 
locomotive exhibits, we shall find but little to say of 
them, for the excellent reason that we have already 
described the principal leading types. We hope, 
however, to have much to say on a later occasion 
about the French rolling stock, which is extensive 
and interesting. Among the locomotives, one we have 
not referred to is exhibited by the well-known Société 
Francaise de Constructions Mecaniques, better recog- 
nised as the Anciens Etablissements Cail, whose large 
contribution to the electric power station of the Exhi- 
bition we have already noticed. The locomotive shown 
by this company has been built for the Orleans 
Railway, but it exhibits also a new type of boiler, of 
which we shall have something to say. The locomo- 
tive was built at the company’s large works at Denain, 
which has been specially equipped for this class of 
work. It resembles somewhat closely the latest type 
of locomotives adopted by the Midi Railway, and of 
which we have published full drawings and descrip- 
tion.* It is a compound engine, built for drawing 
heavy loads at a relatively high speed for long dis- 
tances without stopping, conditions urgently required 
on the Orleans system. The boiler, which is of steel, 
is registered for a working pressure of 213 lb. per 
square inch ; it is of the ordinary type, with Belpaire 
firebox, and 111 Serve tubes, with inner wings ; their 
total heating surface is about 1720 square feet, the 
surface of the water chamber is 27 square feet. The 
grate area is about 26.40 square feet. The boiler 
is carried on an ordinary type of frame supported 
in front with a central pivoting truck, the pin 
of which allows a slight lateral displacement. 
There are also four driving and coupled wheels. 
There are two outside cylinders connected to the rear 
pair of wheels, and two inside cylinders driving the 
cranked axle of the forward pair of wheels. The 
former are the high-pressure cylinders, the exhaust 
from which is, by means of a valve, operated by a 
screw motion, either admitted to the steam chests of the 
low-pressure cylinders or direct into the blast. The 
low-pressure inside cylinders are cast in one piece, 
bolted to the cross-frame beneath the smokebox ; the 
maximum steam pressure, admitted and controlled by a 
safety valve, is 85 lb. per square inch. The valve 
gear is of the Walschaerts type, controlled by an 
eccentric for the inside cylinders, and by a special 
connecting-rod for the high-pressure cylinders. The 
arrangement allows the following combination: 1. 
Working compound. 2. Working with high-pres- 
sure only, 3. Working with low-pressure only. 4. 
Working with live steam direct in all four cylinders. 
With these various combinations under the control 
of the driver, starting with full loads under unfavour- 
able conditions is easy, and the danger of stopping 
from accident is largely reduced. The reversing gear 
normally controle the steam admission to all our 
cylinders; but, by a special arrangement, it can be 
used independently for the high and low pressure 
cylinders ; the driver can thus give to either pair of 
cylinders the degree of cut-off he desires. The fol- 
lowing are leading particulars of this locomotive : 





* See ENGINEERING, vol. lxix., page 847. 





Working steam pressure ...15 kg. (213 eh 9 sq. in.) 
Grate area... dea ... 2.46 sq. m. (26.47 sq. ft.) 
Tubes: 
Number of tubes 111 
Outside diameter ... 70 mill. (2.76 in.) 
Thickness of ditto .. .. 2.5 ,, (.10 ,, 
Length between tubeplates 3.9 m. (12 ft. 9 in.) 
Total heating surface ... 174.8q. m. (1873 sq. ft.) 
Boiler: 
—— internaldiameter... 1.378 m. (54.25 in.) 
n 


ge ies a ... 3.768 m, (12 ft. 4.35 in.) 
Thickness of plates ... Sie 17 mm. (.67 in.) 
Capacity with 100 milli- 

metres above firebox 

crown oe ad 4.355 cub. m. (153.8 cub. ft.) 


Frame, &c¢. : 
Thickness of side frames .,. 28 mm. (1.10 in.) 
Length of engine over all... 10.335 m. (33 ft. 11 in.) 


Wheels : 
Diameter of coupled wheels 2.130 m. (7 ft.) 
ue e ve 1.040 ,, (41 in.) 
Distance from centre to 
centre of bogie wheels ... 2.00m. (7 ft. 6.74 in.) 
Distance from centre of rear 
bogie wheel tofrontaxle 2.50,, (8,, 2.43,,.) 
Distance from centre of 
front to centre of rear axle 3.00 ,, (9 ., 10.11,, ) 
Total wheelbase... ... 7.50 m, (24 ft, 7.28 in.) 


Cylinders, Valve Gear, dec. : 
Diameter of high-pressure 


cylinder : ae .. 800 m, (13.78 in.) 
Diameter of low-pressure 

cylinder... he Pe .550 ., (21.66 ,, ) 
Length of stroke... ..- 640 mm. (25.20 in.) 
Length of . laanteial con- 

necting-rod... ... 2.950 m. (9 ft. 8.14 in.) 


Length of low-pressure con- 
necting rod... ay -- 2.400 ,, (7 5, 10.49 ,, ) 
Distance from centre to 
centre of high - pressure 
cylinders ee OS ene ee eee 
Distance from centre to 
centre of low-pressure cy- 


linder asi om .» 2690 ,, (23.23 in.) 
Lowest cut-off, high and 
low-pressure cylinder... 10 per cent, 
Highest cut-off, high and 
low-pressure cylinder... TS ata 
Weight : 

Engine, empty sie ... 51,070 kilogs. (51 ~ 
s in working order ... 55,450 ,, (55.0,, 
Adhesion ,, ms con CEO).. 49- ea) 
Tender, empty aa vos DORTOD - 55> CAE tu 
Water carried yas ion SUED, oa: Cee) 
Coal pe Ss see. Ge 49,, ) 


We may add some particulars of the locomotive 
boiler, also. exhibited by the Cail Company. It 
belongs to a four-cylinder compound locomotive 
with six coupled wheels, and a front bogie which 
is being built to the order of the Paris, Lyons, and 
Mediterranean Railway Company, for high speed or 
for passenger traffic. The body of the boiler is of steel 
rings riveted telescopically ; the firebox is of copper, 
and of the Belpaire type with a brick arch; the tubes 
are of steel of the Serve — The following are the 
leading particulars of this boiler : 


Area of grate... pes ... 2.148 sq. m. (23.118 sq. ft.) 
Height of firebox roof above 

bottom ring, forward... 2.036 m. (6 ft. 8.16 in.) 
Height of firebox roof above 

ring, rear... ree .- 1.336 m. (52.60 in.) 
Internal length of firebox, 

above 066), ee ohn. Ae ak LORE gis 








Internal length of firebox, 
below sas Si cs 
Internal width of firebox, 
above ea We ay 
Internal width of firebox, 
below as ea pte 
Thickness of side and back 
plates ies a oe 
Thickness of tubeplate, 


1,227 ,, (48.30 ,, 
1.238 ,, (48.7 ,, 
-1.022 ,, (40.24 ,, 
0314 ,, ( 1.24 ,, 


— 


~~ 


above ae wae oo 308 Oe) 
Thickness of tubeplate, 
below bo ais we «0014 ,, ( .55,, ) 
Tubes: 
Number na ass a 150 
Outside diameter... ... 065 m. (2.56 in.) 
Length between tubeplates 3.400 ,, (11 ft. 1.86 in.) 
Heating Surface : 
Firebox ‘i BE ... 11.98 sq. m. (129 sq. ft.) 
Tubes ... ae as ae SIRO: 5 RE 5") 
Total ... oe a ..- 189.58 ,, (20389 ,, 
Boiler : 
Outside length of firebox ... 2.540 m. (8 ft. 4 in.) 
Largest internal diameter of 
iler aud . 1.440 ,, (56.70 in.) 


Length of boiler i 
Thickness of plates ... itn 
Height from rails to centre 


3.290 ;? (10 ft. 9.5 in.) 
.0155 m. (.61 in.) 


Corba si aaa oe 2.435 m. (7 ft. 11.8 in.) 
Registered working pres- 
sure ... aa ee ... 15 kg. (213 Ib. p. sq. in.) 


Capacity of Boiler : 
Water with 100 millimetres 


above firebox crown ...3,650 cub. m. (129 cub. ft.) 
In steam rr ais Sen 6.400 cub. m. 
- (226.80 cub. ft.) 
Chimney : 
Diameter... “As «» +540 m. (21.27 in.) 
Height above rails ... ... 4,260 m, (13 ft. 11.71 in.) 


On a future occasion we hope to illustrate the loco- 
motive for which this boiler has been designed. 





INDUSTRIAL NOTES. 

TuE ninth annual meeting of the representatives of 
the London Chamber of Commerce, and the delegates 
from trade unions, was held last week, convened b 
the London Labour Conciliation and Arbitration Board. 
There were present, in addition to members of the 
Chamber of Commerce, 45 delegates from 26 trade 
unions. The chairman explained that the Board had 
been in existence for 10 years, and he congratulated 
those present on the fact that in nine cases out of 
every ten the Board had been able to settle the dis- 
putes submitted to them. This is a worthy record, 
and indicates that peaceful negotiations are far more 
successful than is generally supposed, In reviewing 
the whole situation, he said that strikes ought to be 
getting out of date. The Board, he said, had endea- 
voured to mediate in the Great Eastern Railway dis- 
pute; but the directors of that company had not seen 
their way to submit the matter, as proposed, to the 
Conciliation Board. Later on in the evening, Mr. R. 
Bell stated that negotiations were in progress for a 
settlement. The resolution approving of the action 
and policy of the Board was prevense by a delegate of 
the Tin and Ironplate Workers, and seconded by a 
delegate of the Amalgamated Society of Engineers, 
and was carried unanimously, The London Labour 
Conciliation Board is a purely voluntary bod Ye and all 
disputes submitted to it must, of necessity, be by the 
consent of the parties affected. The first great diffi- 
culty is ‘‘submission”; that being agreed upon, the 
parties themselves, with or without the aid of members 
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of the Board, do the rest. The fact that 90 per cent. of 
the disputes submitted have been satisfactorily dealt 
with, shows how valuable the work of the Board has 
been. It has been teaching the lesson of conciliation, 
oftentimes to unwilling ears, and impressing its lesson 
by examples of success. 





The dispute between the directors of the Great 
Eastern Railway Company and it employés was 
perilously near a strike during the earlier part of last 
week, but ere its close a modus vivendi was found 
whereby it was, let us hope, averted absolutely; at 
any rate, it was postponed with the view of negotia- 
tions between the parties. The hitch was over what 
is termed collective representation and agreements, 
the Amalgamated Society of Railway Servants desir- 
ing to represent all grades of the railway servants, 
as by its constitution it is supposed to do. The 
directors of the company, on the other hand, 
refused to recognise the right of the union to 
represent, by delegation, the men in their service. 
The company expressed willingness to receive depu- 
tations of the employés representing the various 
grades, and here it was that the hitch occurred, 
which at one time looked as though it would develop 
into a strike of large proportions on, at least, the 
suburban part of the company’s traffic. The men’s 
demand was for an advance all round of 3s. per head 
per week; this the directors declared could not be 
conceded on financial grounds. Matters had gone so 
far that a ballot of the men was taken, and the votes 
were nearly unanimous in favour of giving in their 
notices to cease work on a given date, unless the 
company agreed to terms. The date for issuing the 
notices was reached within one day, when, in conse- 
quence of a letter addressed to Mr. Ritchie, the Pre- 
sident of the Board of Trade, by Mr. R. Bell, of the 
Amalgamated Society, Mr. Ritchie intervened, and 
by that means averted what might have been a most 
disastrous strike. The object of the communication 
to Mr. Ritchie was, in the words of Mr. Bell, to 
prevent a strike; and, in this respect, it has been 
successful. The action thus taken is outside the 
provisions of the Labour Conciliation Act, whose pro- 
visions may, or may not, be applied in the course of the 
negotiations. 

Mr. Ritchie laid down that the first condition of any 
advice he might offer in connection with the dispute 
was that any idea of a cessation of work by the rail- 
way servants should bs abandoned. He then explained 
that the question before them was, not what conces- 
sions, if any, should be made by the railway company, 
but how an interview between the directors and the 
employés, for the discussion of the points at issue, 
should or could be secured. He went on to say that 
the directors of the company had expressed their will- 
ingness to receive deputations of their employés in 

rades, though not collectively. In this view Mr. 
titchie concurred, being of opinion that the condition 
was a reasonable one to impose. He went on to say 
that such deputations should consist of persons freely 
elected by the employés, regardless of the fact as to 
whether the men electing such representatives were 
members of the union or not; and he suggested that 
the meeting to elect such should not be of a sectional 
character. He expressed the opinion that the 
directors would receive such deputations from the 
several grades, if elected in accordance with his sug- 
gestions. On receipt of Mr. Ritchic’s letter, Mr. Bell 
replied accepting the terms and conditions in the letter 
of the President of the Board of Trade. Indeed, he 
states that they embraced the whole contention of 
the men, and thereupon he declared that the notices 
to be sent out on the day following would be with- 
held, as in fact they were. Mr. Bell enclosed a copy 
of the handbill calling the meeting for Friday last, 
July 29, which he declared was free from any connec- 
tion with the union, and in strict accordance with the 
suggestion in Mr. Ritchie’s letter. It is stated that 
the directors at once agreed to give the men every fair 
opportunity to meet and elect the delegates of the 
several grades to meet the directors and discuss the 
matters in dispute. 

The timely intervention of the President of the 
Board of Trade in the dispute in connection with the 
Great Eastern Railway Company has averted a great, 
and probably a disastrous, dispute, and yet the matter 
got near to the point of a declaration of a labour war 

efore the action was taken. It may well be asker, 
why? It was declared, more than once, previously 
that the points at issue were not of such a character as 
to justify open warfare, and when Mr. Ritchie laid 
down the conditions upon which he could intervene, 
they were accepted as being in accordance with the 
men’s demands. This being so, why were not the points 
made so clear as to prevent the misunderstanding 
which nearly led to a rupture? The real work of con- 
ciliation ought to begin at an earlier stage. Preven- 
tion is better than cure. Why arouse all the anta- 


gonism which is certain to ariee in a labour dispute if 
the variance be of so small a character as to be trivial 
in comparison with the effects of the dispute? In 
this particular case, it is well to ask why there should 





be an insistance upon a collective representation of all 
grades, when the union is ready to waive such a 
demand, and yield to the demands of the company for 
a delegation of the several grades affected. It is, no 
doubt, a difficult matter to deal with so many varying 
conditions in one general agreement as the several 
grades in the railway service; but why not, then, 
mutually agree upon some plan whereby each shall 
be considered on its own merits? The railway service 
is too important a factor in our general life to be at 
the mercy of any set of circumstances which may 
delay or stop traffic for any considerable time. The 
railway companies, the employés, and the public have 
interests not quite identical, but they are so bound up 
one with the other that any disturbance is felt by all, 
and all will suffer, but most of all the public, who, 
after all, are not parties to the dispute. 


The position of the engineering trades throughout 
Lancashire varies but little from that which for some 
time past has been reported. In some branches a 
lessening weight of new work appears to be complained 
of, but this is chiefly in connection with the textile 
machine-making industry, the outlook as to the cotton 
trade being at present far from satisfactory. Apart, 
however, om those sections, directly or indirectly 
connected with the textile machine-making branches, 
activity is well maintained generally ; in some depart- 
ments the pressure is as great as ever. This is the 
case with all sections connected with the very large 
development of electrical power for driving and trac; 
tion purposes, and also the great extension of electric 
lighting installations, in all of which there is great 
pressure of work, with every probability of full em- 
ployment for some time to come. There is also general 
briskness in the locomotive building branches, and in 
those engaged in the construction of railway rolling 
plant. Elastin, ironfounders, smiths, and the 
general branches of engineering are fairly busy, 
although in some instances not quite so busy as 
they have been for some time past. Fortunately 
there is a general absence of serious friction between 
the employers and workmen in all those branches of 
trade at the pregent time, and there is no indication 
of serious trouble in the near future. In the iron 
market only a slow business has been doing ; buyers 
seem to be holding back in the hope of lower prices. 
There appears to be a feeling that prices have touched 
the maximum, and that the tendency is in a downward 
direction. But quotations have remained pretty firm 
at recent rates, although it is said that negotiations 
for forward delivery are cut rather fine. In the 
finished-iron trade makers hold firmly to their full 
list rates for bars, which they are able to do because 
they are well sold ahead. In the steel trade there is 
a want of firmness at the present time. 


The position of the iron trade in the Wolverhamp- 
ton district is in a certain sense in a state of sus 
pense. Inquiries are numerous as to future supplies 
of finished iron, but the orders given out are com- 
paratively few in number, and not for any great 
weight. Nevertheless prices are firm at quarter-day 
rates in most cases, st bars are quoted at full 
rates, as also are the other qualities of marked bars, 
and common bars maintain full quotation prices. 
Hoop iron, rod, rivet, gas strip, plates and ale iron 
remain firm at full rates, but black sheets have 
weakened in price, and even at lower rates very 
little business is reported. Steel is reported to be in 
moderate demand, and prices have weakened further. 
Pig iron has been less in demand, but producers have 
sufficient contracts in hand to absorb the entire out- 
put, so that prices are fully maintained. There does 
not appear to be any indication of a serious de- 
cline in prices, in any class or quality of material, 
crude, or finished. A lessened output, by reason of 
the great heat will help to keep prices up to the full 
quoted standard. The general run of the engineering 
and allied trades are still busy in almost all branches. 
Employment is good with engineers, ironfounders, 
boilermakers, bridge and girder constructors, tank 
and gasholder makers, in the railway sheds, and with 
smiths and strikers. In the hardware industries also 
there is a continuance of activity generally, although 
some branches are busier than others. Complaints are 
seldom heard in connection with the chain and nail 
makers, which industries, a few years ago, were 
pointed to asin a state of decay, the workers being, it 
was alleged, in a condition of semi-starvation. The 
smaller masters feel the pressure of high prices of 
material and fuel, but as a rule the manufacture goes 
on. There are no serious labour disputes pending, 
nor are there threats of such in the near future. 





The iron trade in the Birmingham district was 
described as unsettled and business restricted at the 
close of last week, owing, it is said, to the further 
expected advance in the ironworkers’ wages. But the 
advances in wages follow the selling prices, and do 
not induce the advance. The effect, however, is to 
keep up the price, as the cost of future production is 
enhanced until the next ascertainment of the rates 





under the sliding scale arrangement. There seems to 
have been an effort to press down prices in some classes 
of finished iron by some of the merchants, and a drop 
of as much as 103. per ton was announced, and even 
this, it is said, did not represent the full lowering of 
prices, a3 there were cases of underselling. It is 
doubtful, however, if the fall can be said to be a 
natural outcome of the state of trade. Makers do not 
appear to have participated in the lowering of prices, 
so that the action was comparatively partial. Users 
of iron and steel have no stocks to fall back upon, for 
of late they have restricted their orders to present 
requirements. The engineering and allied trades 
continue busy on the whole. It is exceptional where 
there is any slackness of employment. Very few 
engineers, ironfounders, boilermakers, patternmakers, 
or smiths are unemployed. There are indications of 
some slackness in a few of the other iron, steel, and 
other metal-using industries; but only in one or two 
instances are the branches of importance in extent. 
The high prices of material, and of fuel, are being 
felt by come of the smaller employers, but not to such 
a degree as to cause cessation of employment. Gene- 
rally, the position is fairly good; but the tone is not 
quite so buoyant as it has been. 


The naturally healthy condition of the iron trade 
is conspicuously shown by the return made known to 
the manufactured iron and steel trade Conciliation 
Board of the North of England, towards the close of 
last week. The return shows that the production in 
manufactured iron in the Cleveland district, of rails, 
plates, bars, and angles amounted in the two months, 
May and June, to 24,048 tons, as compared with 
25,503 in the two previous months. The total produc- 
tion for the half-year was 76,741 tons, as compared 
with 79,782 in the corresponding half of last year. 
But although the production has been less in both the 

eriods there has been a marked advance in prices. 

he net increase in May and June was 6s. 8d. per ton, 
and in the half-year the advance was ll. 2s. 3d. in the 
four classes of iron included in the return. The 
average selling price has now reached 8/. 0s. 1.96d. per 
ton, the highest rate for 25 years. The advance is 
equal to 3/. 6s. on the lowest rates in recent years, 
namely, in June, 1895. As the result of the ascer- 
tainment now declared the wages of ironworkers are 
advanced 24 per cent., making a total increase of 15 
per cent. in the present year, in addition to 124 per 
cent. in 1899, or 274 per cent. in the course of about 
a year and a half. The above figures show that the 
upward course in prices is continuous, whatever check 
may await the iron trade in the near future, owing to 
unforeseen adverse circumstances. 





It is reported that the vote of the engineers on the 
north-east coast has not given the required majority 
for a strike, even though the attitude of the employers 
has been firm in resisting the demand for an increase 
of wages as demanded by the men. Action is, there- 
fore, postponed for the present. If the men desire it, 
a fresh ballot will be taken Jater on as to whether the 
members of the Amalgamated Society will participate 
in a strike. 





The strike in the Wigan cotton trade, which had 
lasted 10 weeks, ended towards the close of last week 
by mutual arrangement. Ata joint meeting of the 
employers and.delegates of the cotton spinners, the 
former stated that it was impossible to concede the 
advance demanded, but they promised that, if an im- 
provement in trade warranted it, a similar advance to 
that conceded elsewhere, should be given later on. 
With this view a joint conference is to take place 
early in October to consider the whole question. The 
operatives’ delegates resolved to submit the proposal 
to their constituents and to recommend that it was 
accepted. 





It appears that the Associated Employers and the 
Tinplate Workers’ Unions have agreed to a suspension 
of work for two weeks so as to reduce the output, 
and thereby increase the prices now ruling in this in- 
dustry. This policy may be necessary, but can only 
be transitory in its effects. If a larger demand arose 
production would be increased to meet it. 





In the Royston district of Lancashire 13 cotton- 
spinning companies, owners of over one million 
spindles, have decided to curtail production by closing 
the mills for a fortnight. Scarcity of cotton and low 
prices have caused this decision. 





In the Matlock district of Derbyshire some 9000 
men, quarrymen, masons, and labourers came out on 
strike last week for an advance of 4d. per hour. Of 
late there has been tome difficulty in getting a full 
supply of quarrymen, the demand for material being 
great in most districts. 





At an enormous gathering of Welsh miners from 
the Rhondda valleys, Aberdare, Merthyr, &c., held at 
Pontypridd last week, it was declared that nearly the 
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whole of the men employed at the collieries have 
enrolled themselves members of the Miners’ Federation, 
and by a resolution passed at all the Fx they 
pledged themselves to the policy of a fixed minimum 
wage, and the establishment of a conciliation board 
for the regulation of wages in the various districts. 
The Eight-Hours Day, the Miners’ Amendment Bill, 
and other measures were approved. One of the 
delegates urged that 100 Labour members should 
be returned by the mining constituencies of the 
kiogdom. 5 5 

In the Scottish districts of Mid and East Lothian the 
miners express approval of an advance of Is. per wee 
in wages; which advance shall be fixed for six months, 
with a guarantee for a minimum and maximum rate. 
Those terms will be laid before the Conciliation Board 
at its next meeting. 

A rather awkward dispute arose in connection with 
an Isle of Man passenger steamer on Thursday in last 
week. The dispute was as to the wages of the firemen, 
who went ashore at Liverpool. A fresh gang was 
engaged, and these went ashore at Douglas, when a 
third gang had to be requisitioned. The dispute 
delayed the passengers very considerably. 

A serious dispute and riot occurred at Fougeres, 
France, in connection with a large stove manufactory. 
It is alleged that the employer refused to allow the 
men to resume work according to the agreement after 
the recent strike. The men, irritated by the refusal, 
wrecked the machinery and burnt the stock. The 
rioters were attacked by a cavalry charge, several 
being severely wounded. 

Representatives of the Northumberland Deputies’ 
Association met the Associated Coalowners of the 
county at Newcastle-on-Tyne on Saturday in reference 
to their application for an advance of wages. The 
owners agreed to grant an advance of 7d. per day, to 
take effect on August 6 and 13. A deputation from 
the colliery enginemen in the county also waited on 
the employers on Saturday with the same object, and 
were offered an advance of 6d. per day. 





INTERNATIONAL SPECIFICATIONS.* 


International Specifications and Methods of Testing Iron 
and Steel from an American Engineer's Standpoint. 


By Wiit1am R. Wesster, Delegate from the United 
States Government and Franklin Institute, Consulting 
and Inspecting Engineer, M. Am. Soc. C.E., M. Am. 
Soc, ME , M. Am. Inst. M.E. 

ALTHouGH this Congress does not propose to adopt 

general resolutions on subjects presented, it is hoped that 

it will, nevertheless, through its papers and discussions, 
bring about results of lasting benefit to the manufacturers 
and users of steel in all countries. It will undoubtedly 
pave the way for the introduction of better methods of 
working, better specifications, and better methods of 
testing, by getting rid of some of the old notions on steel 
than are worse than useless. There is enough informa- 
tion available to justify these statements, and there will 
never bea better time than the present to undertake such 
work, as all parties interested meet here on common 
ground to discuss freely the results of recent investiga- 
tions, their bearing one on the other, and on methods of 
working, as well as methods of testing and specifications. 

This will bring out many new points, and present old ones 

in their true light. The work should regarded as 

that of clenuiads Ineei, in the sense of getting rid of a lot 
of old rubbish in our present specifications and rule-of- 
thumb methods of working. ae. 

After this preliminary work has been done, it will be 
possible to draw up specifications that will be reasonable 
and just, both to the manufacturer and to the consumer. 
To attempt to do the work in any other way would be 
a waste of time, as we must first establish sound founda- 
tions for a starting-point. But even when satisfactory 
specifications and methods of testing have been adopted, 
they cannot be regarded as final, for it will be necessar 
to change them from time to time as our knowledge is 
increased. 

Formerly the manufacturers avoided discussing methods 
of manufacture and chemical composition of steel, as 
affecting the character of the finished material : claiming 
“that is was none of the engineer’s business as long as 
the tests of the finished materials gave satisfactory 
results.” They also advocated leaving out the chemical 
requirements altogether. But the day for this is past, 
and the manufacturers are now ready to discuss freely 
with the engineers and investigators all points that have 
any bearing on their materials, methods of working, or 
specifications ; and all parties will be well repaid for an 
exchange of ideas on these broad lines. In order to bring 
about a full discussion and hearty a it is only 
necessary to point out the practical objects in view, and 
the general lines to be followed. This has been shown 
hy the experiences of the International Association for 
Knae-ms of Materials, and former conferences, as they 
worked for some fifteen years on standard methods of 
testing materials, without receiving much support from 
our American manufacturers, who considered the intro- 
duction of additional refinements in methods of testing 


* Paper read at the Paris International Congress of the 
ey of Testing Materials of Construction, July 9 to 





unnecessary, unless corresponding changes were made in 
the specifications. But now that the International Asso- 
ciation has taken up the matter of international specifi- 
cations, our manufacturers are deeply interested, and are 
co-operanne in every way possible. This great change 
has been brought about in the past two or three years; 
and the work on, and introduction of, standard s ifica- 
tions and methods of testing are going along hand-in- 
hand, as they should do. 

_At this time it would bs a decided step backward to 
give up the chemical requirements in our specifications, 
as we are learning more of their true value every year. 
Again, the engineer does not test each piece of material, 


k | but from tests of a part accepts the whole. Now, if the 


results of such tests are to be relied on, we should start 
with a steel of uniform chemical composition, and use 
uniform methods of heating, rolling, or forging to produce 
uniform results in the finished steel. This is better known 
today than ever before. In deciding on the chemical 
limits, advantage should be taken of the results of recent 
scientific investigations, and also of the practical experi- 
ments of the manufacturers. The limits should be broad 
enough not to impose unreasonable hardship on the steel- 
maker, but narrow enough to constitute an additional 
check on the physical tests of the steel. Due considera- 
tion, of course, should be given to the size of the finished 
section into which which the material is to be rolled, 
forged or cast, and also to any subsequent annealing, or 
other treatment it is to receive. 

The scientific investigators are doing excellent work in 
various lines. They have introduced, with good results, 
more accurate methods for chemical determinations ; an 
at the present time they are giving much assistance to 
the introduction of uniform methods for physical tests. 
This should be encouraged, as there are many features 
in the present widely different methcds that could be 
standardised to t advantage. But too much must 
not be expected from uniform methods of physical test- 
ing. The differences often observed in tests of what is 
apparently the same steel, are not so much due to errors 
in the methods used as to other causes. This is shown 
by recent researches on the heat-treatment of steel, 
whereby great differences of structure in the same piece 
of steel were proven to be due to heat-treatment alone ; 
and it only required the ordinary bending tests to 
show the changes, while in closer observations of tem- 
perature by pyrometer, and examination of structure by 
microscope, changes were noted for differences of tem- 
perature so slight as to have been formerly considered of 
no importance. On the other hand, some of our more 
advanced steel manufacturers so well understand these 
changes and the importance of controlling temperature 
that they are using the pyrometer in their everyday work 
(the microecope being used to check results, as well as to 
investigate all abnormal cases), and consider that they 
have been well repaid for the expense of this work. As 
engineers me more familiar with the superior results 
that can be obtained by the careful heat-treatment of 
steel, in working, annealing, &c., all manufacturers will 
have to improve their methods and products in this 
respect, where it is found necessary. 

Formerly these differences due to heat-treatment in the 
results of physical tests were so little understood, that 
many investigators who tried to find the relation between 
the chemical constitution and physical properties of steel 
were discouraged by the conflicting results, and gave the 
problem up. This subject has always been one of the 
greatest interest tome. Some years ago, when connected 
with one of our large steel works, I found it necessary to 
improve the methods of grading the steel. I worked on 
this for three years, and succeeded in applying the results 
obtained to practical purpozes, with great advantage, in 
the following manner : 

A sample of a given ‘“‘heat” of steel was ame 
while the steel was in the soaking pits ; from this analysis 
the tensile strength was estimated, and the steel was then 
rolled to fill the orders to which it would be best suited 
(allowance being made, of course, for the section to be 
rolled). It was found that in most cases the finished 
material met successfully the most rigid requirements. 
When a “heat” of steel did not give the results expected, 
there were indications that pointed to the source of 
trouble, and it was soon corrected. This close watch on 
the chemical —— and heat-treatment brought 
about results that had been previously considered impos- 


7 |sible. By the old method of working, the heat of steel 


was allowed to get cold, while one slab was rolled into 
the finished product and tension tests were made. By the 
new method, all the steel can be rolled into the finished 

roduct without allowing it to lose the original casting 
a so that a very large saving is effected by avoiding 
the expense of reheating and rehandling. The rejections 
are also fewer than formerly. Many manufacturers are 
now using this chemical method in grading their steel. 
It has been made _ possible bed the quick methods of 
chemical determinations, and all efforts to improve these 
should be encouraged, as they are of such great import- 
ance to the steelmakers. 

In connection with my investigations, I have found it 
necessary to consult the work of many other investigators 
of steel. I found that it made very little difference which 
one was followed up, as I was soon compelled to consider 
the results collectively, each having a close bearing on the 
others. It is these cross-relations that make the pro- 
blem so interesting and instructive. Others have worked 
on it since; and to-day we can distinguish, much better 
than ever before, the effects of the chemical elements on 
the finished steel, as well as those due to its heat-treat- 
ment. Ido not mean to intimate that the values used 
for each element are correct, for they will no doubt 
be improved from time to time; but I do claim that 
everything goes to show that the true starting-point in the 





work before us is the relation of the chemical elements in 





the steel to its physical properties, in connection with 
different conditions of heat-treatment and mechanical 
work, As yet we have very little data showing how the 
changes due to heat are modified by mechanical work. 
This is the most important present field of research, and 
no doubt means will be furnished for carrying out a full 
investigation on large masses of steel, as in every- 
day practice. If this is done, the element of time in 
connection with temperature will be found of much more 
importance than is generally admitted. In this connec- 
tion I take the liberty of quoting from one of my former 
— :* “The objection has been raised that the chemist 
only gives the total carbon present in steel, and not the 
condition in which it exists, and that we cannot expect 
—— from this total carbon what its physical effect 

ill be, as in one case we may have more of the 
hardening carbon present than in another, for the 
same total carbon. This objection is not as impor- 
tant as ib seems, for the form of the carbon present 
depends largely on the heat-treatment, and that is again 
modified by the work of oe Therefore, if we take 
avy given grade of steel, and by experiment determine 
the physical effect of different heat-treatments in con- 
nection with work, we have the direct answer, instead of 
waiting for the proportion of hardening carbon present t> 
be given by the chemist or microscopist. We know to- 
day that, as carbon increases, the differences due to heat- 
treatment or finishing temperature in rolling are much 
etn than in the lower carbon steels. This is no doubt 

ue to the greater change in the form of the carbon pre- 
sent. It calls fora little more leeway between the high 


d | and low limits of ultimate strength in specifications, and 


much closer he age as to heating and finishing tem- 
perature in rolling the higher steel. Microscopic ex- 
aminations will, of course, be of the test service in 
this connection, and will give us definite information on 
many points that are now in doubt. 

**Tn this practical age it will be asked, ‘What is the 
actual value of all this, and is it worth while to bother 
any more about it?’ The answer is, that already the steel- 
maker depends more and more every year on the very 
points that we have been discussing ; and the engineer 
should know what he is doing when he uses both 
chemical and physical limits in his specifications. Is 
it to be wondered at that to-day we have specifi- 
cations in which the chemical requirements do not 
at all agree with the ultimate strengths specified ? 
This in the ordinary home-orders may make very 
little difference, as it is an easy matter to investigate 
and make proper modifications required, but in specifi- 
cations from foreign railroads or engineers at a distance, 
for material on export orders, it is a very different matter. 
There is no time to refer questions of this kind, and the 
inspector is sometimes forced to condemn material that he 
knows from experience is all right. It may give better 
physical tests than were called for, but not conform to the 
chemical requirements in the particular specifications in 
question, though it would meet both the physival and the 
chemical requirements of our leading engineers and rail- 
way companies in this country.” 

—— other objections were formerly made to this 
method of grading steel by its chemical composition ; and 
even now, when it is in practical everyday use, you still 
hear reasons given why it cannot be relied on, notwith- 
standing all the facts to the contrary. The whole matter 
reduced to its simplest form is this : pr the records 
of a given works show that a heat of steel of a given com- 
position rolled into material 4 in. thick gave 65,000 lb. 
ultimate strength with good stretch and good bends, nuw 
having at the same works another heat of steel of the 
same chemical composition, and requiring more of the 
4 in. material of 65,000 lb, ultimate strength, this second 
heat of steel, if treated in rolling the same as the first, 
should give the same results. Almost anyone will 
to this ; but, of course, you cannot rely on getting heats 
of steel of the same chemical composition as those for- 
merly rolled, and even if so, you might have to roll them 
into material of different thickness, It, therefore, be- 
comes necessary to interpolate for the differences by 
giving each element a value in pounds per square inch for 
each .01 per cent., and also to make allowances for the 
thickness of material to be rolled. If our observations 
were large a and records could be put in shape for 
easy reference, there would be no need of this interpola- 
tion, but it is impossible to cover all cases in any other 


way. 

Of course, too much must not be expected of this 
method, and it does not in any way relieve the manufac- 
turers of the usual tension and bending tests required of 
the finished material, but it is of the greatest assistance 
to the manufacturer and the inspector in checking the 
uniformity of the steel. But there is no need of waiting 
for the complete solution of this complicated problem. 
By properly applying, while the investigation is being 
continued, the information already at hand, we can 
greatly improve our materials and methods of working. 
Many of our best investigators are steel manufacturers, 
and have already shown what can be done in this line by 
a practical ny gr of the results of their work. There 
has not been the general advance in all departments that 
should have been made, but it will come as one of the 
results of the work now before us. 

In my work I found the first thing to investigate was 
the relations of the physical properties of steel from the 
same melt when ro into material of different thick- 
nesses, and also the results of some thickness of material 
when rolled under different conditions of finishing tem- 
perature, &c. This led to many interesting experiments, 
and showed the difficulties of controlling the amount of 





* “The Relations between the Chemical Constitution 
and the Physical Character of Steel,” Am. Inst, Mining 
Engineers, vol. xxviii , 1898, 
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reductions in rolling and the finishing temperature. The 
men working by the ton naturally concentrate their efforts 
on a large output, irrespective of any refinements in roll- 
ing. It was not an uncommon thing for the rollers to 
bring out what they termed the second heat in rolling. 
They could tell by the first or two the condition of 
the bloom, and if it was well heated and soft they would 
then take as heavy reductions in the next as 
possible—in fact, almost stall the universal mill. This 
excessive amount of work in large reductions made the 
slab on the surface hotter than in the first con- 
siderable heat being generated by the work and the hot 
metal being reduced and elongated quickly, bringing the 
hot interior up nearer to the surface without the usual 
time for it to cool down. Steel so treated was always 
injured, and it made no difference what temperature it 
was finished at: it never was as as when rolled with 
small reductions from the start. This trouble was in no 
way caused by over-heating the slab in the furnace to 
start with, as two slabs of same dimensions taken from 
the same furnace could be made to give different results, 
depending on treatment in rolling, even when the final 
finishing temperature and thickness of material were the 
same. This matter has not received the attention it 
deserves, as it may account for some of the differences in 
the behaviour of steel that have not been explained by 
chemical composition, and total reduction received in 
rolling, or the finishing temperature. The old statement 
that ‘‘all work in rolling steel at high temperatures 
merely one its form without changing its structure” 
will have to be modified if the second heat is brought out, 
for it certainly does more than change the form of the 
mass, 

As the size of the piece of steel rolled is increased, the 
trouble of controlling the finishing temperature in- 
creases, as the large mass holds much more internal heat, 
and steel of the very best chemical composition may be 
rendered brittle and worthless (in that condition) by being 
finished at too high a'temperature. This trouble is again 
inc’ by trying to roll heavy sections on a light mill ; 
but the worst of all to contend with is a heavy section of 
» > carbon steel on a light mill. 

n rolling shapes or flats in grooved rolls, the amount 
of reduction for each pass is fixed, and the blooms used 
are as large as possible, in order to control the finishing 
temperature and secure what experience has shown to 
give the best results. But even then with the heaviest 
sections it is necessary to hold them back between the 
coma or they will be finished at too high a temperature. 
With heavy plates we found the results were very much 
improved by taking light passes and finishing them at a 
low temperature ; this produced good, reliable material ; 
but when these precautions were not taken the plates had 
a large, coarse grain, and would not meet the require- 
ments. 

All are familiar with the changes that take place in the 
physical properties of steel, and the large, coarse grain 
that is formed when it is heated up to a high temperature 
and allowed to cool without work; the amount of the 
change depending on the composition of the steel, tem- 
perature to which it is heated, time kept at that tem- 
perature, and manner of cooling. We also know that, 
after steel so treated has cooled down, it can be 
restored by being heated up to a low temperature 
and annealed; this breaks up the coarse structure. 
It is well known that mechanical work of forg- 
ing or rolling on the hot steel, if continued to a 
low enough temperature, will also break up the coarse 
grain, and give the fine grained, tough material so much 

esired. To produce the best results, the treatment has 
to be governed by the grade of steel being worked. In 
the application of all this, it makes no difference whether 
the steel changes from the fine to the coarse grain while 
the temperature is rising, or whether this change takes 
place, as Mr. Sauver claims, while it is cooling. I am as 
anxious as anyone to know when the change does take 
place, and all about it; but the matter of vital import- 
ance is to work steel in such manner that it is not put in 
service with this coarse grain. There are two simple 
and well-known facts—how to produce the change, and 
how to correct it—yet they are violated every day in 
many ways; take, for instance, the complaints of the 
customers of any large steel works, investigation shows 
that more than 90 per cent. of the trouble is due to bad 
heat-treatment, either at the mill to start with, or at 
the shops afterwards. From this it is evident that 
material is often injured in the shop. And in order 
to secure the best structures, it is just as necessary to 
take up shop methods with the same thoroughness as 
methods of testing and specifications. If this is done, 
we shall not hear any more of the so-called “‘ mysterious 
failures of steel.” 

In my present work as a consulting and inspecting 
engineer, representing the users of steel both at home 
and abroad, I have found many specifications in which 
the chemical and the Shysital requirements conflict. 
This is not to be wondered at. It is in part due, no 
doubt, to the use of information received from the scien- 
tific os on the one hand, without proper con- 
sideration of its bearing on that received from the manu- 
facturers and practical men on the other. In other 
specifications it may be found that the manufacturers of 
@ given district have succeeded in having clauses intro- 
duced that shut out competitors in other districts. In 
some cases parts of two specifications have been 
taken to form a third, which is, to say the least, incon- 
sistent with itself. This condition of things is not sur- 
prising when we consider that structural steel is com- 
paratively a new material, and that there never has been 
the full and free exchange of ideas that is now proposed 
at this Congress. In order to bring out some of these 


points for discussion, I will refer to matters found in the 
specifications, methods of manufacture, and methods of 








testing in use to-day. The discussion itself will doubtless 
bring out many more, of equal importance. 

Methods of testing will not receive in these remarks 
the prominence they deserve, since they will be fully 
covered by other contributions. 

1. In the manufacture of heavy plates, there are 
chances of trouble, through their being finished in rolling 
at too high a temperature. It is not an uncommon 
matter to try to get such plates accepted on the results of 
tests made on thinner plates rolled from the same heat of 
steel ; or when heavy ped are tested, allowances are 
made on the per cent. of elongation and degree of bend- 
ing. The better plan would be, no doubt, to anneal all 
extra heavy plates and take no chances whatever, but 
the annealing should not be done as directed in a specifi- 
cation sent me some time ago, which stated: ‘All 
material must be annealed from the heat of rolling before 
it has time to cool.” Now, this is not annealing at all, 
it is only slow cooling, and it will make a plate or other 
heavy section that has been finished at too high a tempera- 
ture worse than it otherwise would be, as the size of the 
grain is increased and the steel is made more brittle. Too 
much importance cannot be given to this matter, as much 
steel has been treated in this manner in the mills and 
shops in rolling, forging, flanging, &c. In this connec- 
tion the recent investigations on the heat-treatment of 
steel have shown the importance of allowing the material 
to cool down before it is heated up for annealing, but this 
important information has not been brought clearly before 
the manufacturers and shop foremen. If nothing else 
were accomplished at this time than to bring this matter 
home to the manufacturers, engineers, and users of steel 
in such a convincing manner that better methods of an- 
nealing will be generally introduced, it would be a full 
return for all the efforts of this Congress. 

2. Should axles, tyres, forgings, and castings be an- 
nealed or not? It is claimed that when material is to be 
annealed there is a tendency on the part of the manufac- 
turer to use an inferior steel that will be improved enough 
by annealing to meet the physical tests. This is only an- 
other plea for specifying proper chemical limits, for when 
these are stated, the question is narrowed down to results 
that will be obtained in service from good steel, both 
without annealing and after annealing. This will make 
another important matter for discussion, with much on 
record in favour of annealing; yet in many cases it is 
claimed that good results are obtained without annealing, 
and some specifications will not allow it while others insist 
on it. This confusion arises, no doubt, from results ob- 
tained where improper methods of annealing have been 
used, and little or no check has been kept on the tempera- 
ture and time, for annealing different es of steel. 

3. Quench- bends are commonly specified, and considered 
an important check on the quality of the steel; but they 
never should be relied on, unless cold bends are made on the 
same material, for the following reasons: A piece of mild 
steel that has been injured by being finished in rolling at too 
high a temperature will not give good results in cold bend- 
ing tests; yet when another piece of the same steel is 
heated up and quenched in water, it will then bend down 
flat. The cold bend would condemn it, while the quench- 
bend would pass it. This is due to the fact that in heat- 
ing the material for quenching, the coarse crystalline 
structure is enn 7 annealing, and on quenching 
there is not enough carbon present to harden it. This 
seems so self-evident, that one wonders that the cold 
bend has ever been omitted ; yet such is the case, and in- 
ferior materials have been accepted on quenched bends. 

In this connection I quote the following from Mr. J. E. 
Stead’s reply to discussion on his paper on ‘‘ The Crystal- 
line Structure of Iron and Steel” Sournal of the Iron 
and Steel Institute, No. 1, 1898) : 

‘«The ordinary mechanical testing machine is incapable 
of determining the weakening effect of coarse granulation ; 
the percussion test is the most infallible and useful. It 
is possible to draw out the coarse-grained soft steel to fibre 
in machine by steady pulling, but a sudden blow may 
cause it to snap in two more easily, which it would not do 
with some good steel if it were fine-grained.” 

4. The tendency is to insist on test-pieces with a gauge 
length of 8 in.; and, in some cases, in order to obtain 
them, methods are used that are anything but satisfac- 
tory. For instance, in large forgings a prolongation is 
hammered down to 14 in. or 2in. square; in anot a, 
after a tyre is tested under the drop, a piece is cut out an 
then heated in order to straighten it, so that the long 
test-piece can be obtained. In each of these cases the 
materials tested will not represent the steel as put in use, 
and test-pieces with a 2-in. gauge length could have been 
obtained that would have given reliable information of 
the steel as put in service. These short test-pieces have 
much to recommend them in cases of this kind, and are 
often — No doubt they will be universal some 
day. But for bars, plates, and sha the longer test- 
piece is better, and most of our records are on ib. 

5. In ordinary practice an allowance is made in esti- 
mating the per cent. of elongation on plates of different 
thicknesses, by taking a gauge length of 8 in. for medium 
thickness, and shorter gauge lengths for thicker and 
thinner plates. This tends to keep the apparent per 
cent. of elongation the same. It is a better plan tospecify 
the elongation in 8 in. in all cases, and make reduction in 

tage for heavier and lighter plates. 

6. The per cent. of reduction of area is generally called 
for, and relied on by many as one of the best indications 
of the quality of the steel. This may be all right when 
round test-pieces are used, but with the ordinary rect- 

lar test-pieces of different widths and thickn 
with their square corners, the results do not always show 
the value of the material. 

7. Formerly an elastic limit of one-half the ultimate 
strength was standard practice, but now in many cases 
much higher results are called for, This has come about 








by the careless methods used in the rush of work, giving 
results that aretoo high. _ 

8. In some cases, in specifying the ultimate strength, 
the lower limit only is given, reliance being placed on the 
other requirements of elongation, reduction of area and 
bends, to prevent too hard a steel being used. But there 
are chances of wide variations in the ultimate strength, 
even when great care been used in fixing the other 
requirements as a check; and it is a much better plan to 
name both the high and low limits in all cases, makin 
the differences between these limits to correspond wit 
what can reasonably be expected from the best practice 
on the different grades of steel. In this way the practical 
difficulties encountered in rolling the high-carbon steel 
can be recognised and provided for in a proper manner, 
but not by omitting the upper limit in the specification. 


(Zo be continued.) 





LAUNCHES AND TRIAL TRIPS. 

On the 13th ult. the new steamer Stanhope, built by 
Messrs. Ropner and Son, of Stockton-on-Tees, to the 
order of Messrs. English and Co., Middlesbrough, made 
her official trial trip in the Tees Bay, followed by a very 
successful run to the Tyne, with an average speed of 
about 11} knots, where she loaded a 9 of coal for 
Genoa. The vessel has been built to Lloyd’s highest 
class on the three-deck rule, and will carry on Lloyd’s 
freeboard about 5000 tons deadweight on a fine coefficient. 
Her engines are of the triple-expansion principle, by 
Messrs. Blair and Co., Limited, working at 210 ib. pres- 
sure, and indicating about 1100 horse-power. 





The screw steam yacht Waturus, recently constructed 
y Messrs. Hawthorns and Co., Limited, Leith, to the 
order of the Archduke Carl Stefan of Austria, under. 
went, on the 19th ult., her official trials in the Firth of 
Forth with the most satisfactory results. The dimen. 
sions of the vessel are as follow: Length over all, 
220 ft. ; breadth over all, 27 ft. Gin. ; draught, 15 ft. 
She is propelled 7 agua gos engines working at a 
boiler pressure of 180 lb. A speed of 13} knots was 
easily maintained throughout a period of six hours. 





The steel screw steamer Clematis, built by the Tyne 
Iron Shipbuilding Company, Limited, of Willington 
Quay-on-Tyne, for the Société Anonyme des Produits 
Resineux, of Antwerp, proceeded to sea on her trial trip 
on July 23. The vessel has been specially designed for 
carrying general cargo and also turpentine in_bulk. 
Triple-expansion engines have been fitted by the Walls- 
end Slipway and Engineering Co., Limited, having 
cylinders 24 in., 39 in., and 64 in. in diameter by 42 in. 
stroke, with two large boilers working at 160 lb. pres- 
sure. On the trial the vessel attained a mean speed of 
114 knots on a series of runs, after which the vessel was 
run at full speed along the coast for several hours. 





Messrs. Day, Summers, and Co., of Northam Iron 
Works, Southampton, took the screw tug Tehuelche out 
for trial trip on July 24. She is the sister vessel to the 
screw tug Fueguino, which has already been completed 
wf the firm. e two tugs have been built to the order 
of the Argentine Government. The vessels are 100 ft. 
long on the water line, 20 ft. beam, 12 ft. 6 in. depth and 
187 tons builders’ measurement. They are fitted with 
compound surface -condensing engines, the cylinders 
being 134 in. b ye and 33 in. in diameter and the 
stroke 24 in. The ilers are 12 ft. 6 in. in diameter by 
10 ft. long, the working pressure being 160 Ib. The 
engines were let out to their full power shortly after 
et the docks and kept running continuously full 
speed for six hours without once Lene. Saag | down. The 
measured mile was run in Stokes Bay during the six 
of 10? knots was ob- 


hours’ run, and an average 8 
throughout the day. 


tained on four runs maintain 





The s.s. Macedonia, which has been built for Messrs. 
A. ©. De Freitas and Co., Hamburg, by Messrs. C. 8S. 
Swan and Hunter, Limited, Wallsend-on-Tyne, was taken 
out on the 26th ult. for her trial trip. The Macedonia is a 
steel screw steamer 393 ft. long over all by 46 ft. 3 in. 
beam by 31 ft. depth moulded, and will a a deadweight 
cargo of 6660 tons deadweight on a moderate draught 
of water. The engines have been built by the North- 
Eastern Marine gineering Company, Limited, of 
Wallsend-on-Tyne, and consist of a set of triple-expansion 
engines having cylinders 24 in., 40 in. and 68 in. in dia- 
meter, with a stroke of 48 in., steam being supplied by 
three single-ended boilers, 12 ft. 9 in. in diameter by 
11 ft. 6 in. long, fitted with Howden’s system of forced 
draught and working at a pressure Of 180 lb. per square 
inch. On the trial trip the vessel attained a mean speed 
on the measured mile of 12 knots, 


On Friday, the 27th ult., the steel screw steamer 
Presjednik Becher, built by Messrs. Craig, Taylor, and 
Co., Stockton-on-Tees, for Mr. M. Marinovich, of 

usa, was taken to sea for her trial trip, which proved 
highly satisfactory. The dimensions of the vessel are: 
299 ft. by 43 ft. by 21 ft. 3 in. moulded ; single-deck type, 
with poop, bridge, and to; ant forecastle, water ballast 
in double bottom fore-and-aft, and in peak. She is fitted 
with steam windlass, steam steering gear, five steam 
winches, patent Meredith donkey boiler. She has large 
central deckhouse for captain and offi the engineers 
also being in house on the bridge, and the crew in the 
forecastle. The engines have been constructed by Messrs. 
Blair and Co., Limited, Stockton, the cylinders being 21in., 
36 in., and 57 in. in diameter by 39 in. stroke, with two la 
steel boilers, 160 Ib. re. During the whole of the 
trip they worked with the greatest smoothness, a 8 
of 104 knots being maintained from the Tees to the Tyne. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompieD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
SELECTED APSESTNDER THE ACTS 18831888. 
umber of views given in the Specification Drawings is stated 
—“ be TNS tne tacebomed, the Apacalantions ts 
not illustrated. ; 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
ranch, 25, per. age Buildings, Chancery-lane, W.C., at 


the uniform of 8d. 

The con of advertisement of the pte of & complete 
Specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months , : 
the advertisement of the tance of a complete Specification, 
‘ive notice at the Patent O, of opposition to the grant of a 
Patent on any of the grou mentioned in the Act. 


GUNS AND EXPLOSIVES. 


. A. T. Dawson, London, and J. Horne. 
16,931. A nm, mn, -#. » | to th 


Barrow -in- Lancaster. Communicating 
from a Rotating Body Movements Independent of 
that Rotation. [7 Figs.] August 21, 1899.—The apparatus 
is shown applied to a turret or turntable on shipboard, having a 
hoist shaft extending down from it, and revolving with it, and 
provided with indicating apparatus on the turret. The indicating 
shaft on the turret is connected by gearing to a vertical shaft, on 
which is a pinion gearing with a stationary circular rack, so that 
as the turret revolves, proportional movement is transmitted to 
the indicating shaft. Below the stationary rack there is another 
rack supported on rollers. A second pinion on the vertical shaft 
before-mentioned gears with this rack, and through slots in the 
pinion extend arms projecting from a sleeve which slides on 
inclined keys on the vertical shaft. From the arm of a rocking 











“ 
b 





shaft on the turret, motion is communicated through rods and 
levers to the sleeve, raising or lowering it as desired, and so 
causing it, by reason of the inclined keys, to turn partly round 
independently of any rotation of the vertical shaft. So long as 
the sleeve remains in a fixed position on the vertical shaft, the 
second pinion rotates along with the first-mentioned pinion, while 
both revolve with the turret along the two circular racks, and no 
motion is imparted to the roller-supported rack ; but when, by 
moving the sleeve, the second pinion is given an independent 
partial rotation, it moves the roller-supported rack, and this 
movement is communicated by links and levers to pull and 
push rods connected to the parts that have to be moved. A 
modification is described and shown, indicating an arrangement 
for use where the turret can only make part of a revolution. 
(Accepted June 27, 1900.) 


15,959. A.Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Ammunition Hoist. [3 Figs.) August 4, 1899. 
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No. 8887, cf 1888. A tube serves as the guiding shaft for the 
ammunition and through a longitudinal slot therein, pawls, 
carried by the rising and falling lifting rod, are pressed by 
springs into the interior of the tube. Upon the side of the guide 
tube — the slot, are mounted spring. pevenet supporting 
pawls that project into the interior of the tube, the arrangement 
of the two sets of pawls being such that the mutual distance of 
the lifting pawls carried by the rod is greater than the mutual 
distance of the supporting pawls, so that the cartrid are not 
raised simultaneously but one after another, by the lifting pawls, 
and deposited in the same manner; the | by this arrange- 
ment being gradually applied to, and taken off the motor, so 
that shocks are thereby prevented. (Accepted June 27, 1900.) 


22,270. The Hotchkiss Ordnance Company, Li- 
mited, London. (L. V. Benét and H. A. Mercié, Paris.) 
Quick-. uns. [25 Figs.) November 7, 1899.—The in- 
vention is shown applied to a Hotchkiss quick-firing gun, although 
it is stated that it may be applied in whole or in part to the 
mechanism of quick-firing 8 of any system whatever. The 
gun, in recoiling after a discharge, carries with it a rod that slides 
within a sleeve, it also extends a spring connected at one end to 
the upper arm of a bellcrank lever, whose lower arm is thereby 
caused to bear firmly on the sliding rod. When the rod has been 
drawn past the end of the lower arm of the lever, the lever turns 
on its pivot until an abutment strikes against a projection fixed 
0 the gun cradle, in which position the lower arm of the lever 
lies in the path of the sliding rod. The gun then completes its 
recoil, and, on returning, the end of the rod strikes against the 
end of the lower arm of the bellcrank lever, and is thereby pre- 
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vented from sliding further, additional movement of the gun 
causes a lever pivoted.to the gun and connected to the sliding 
rod to turn on its pivot and open the breech. During the open- 
ing of the breech the extractor moves to the rear, first extracting 
and then ejecting the ~—— cartridge. When the breech is fully 
open, the shoulder of the extractor is beyond the rear of the 
housing, any forward movement or rebound of the extractor being 
thereby prevented. As the gun continues its movement, a pro- 
jection strikes the upper arm of the bellcrank lever, causing it to 
turn and free its lower arm from engagement with the end of the 
sliding rod. Ifnow a fresh eeepon. Y be inserted, its flange will 
strike the claw of the extractor and cause it to rotate, so freeing 
it from a with the breech housing ; the spiral spring, 
which by the recoil of the gun has been put in tesion, acting to 
rotate the breech operating lever and close the breech. A modi- 
fication is shown in which the same results are obtained. (Ac- 
cepted June 20, 1900.) 


HYDRAULIC MACHINERY. 


16,565. G. R. Yo » Ridgewood, U.S.A, and C. 
Shaw, New York, U. Raising Water. [1 fig.) 
August 15, 1899. (Convention date February 1, 1899.)—Accord- 
ing to this invention air is fo into the lower portion of a 
column of water in an be rey pipe where the air, rising in bubbles, 
diminishes the weight of the column of water in the pipe, and 
causes it to rise to a higher level and to overflow as it reaches the 
top of the uptake. The mixed water and air on reaching the 
mouth of the uptake are separated one from the other in a closed 
chamber and at a pressure sufficiently in excess of atmospheric 
pressure to give the needed force to the water in the discharge 
pipe leading from the separator. The air under such pressure, 












































and at the cool temperature of the well water, is delivered 
directly to the air compressor, where it is compressed to the 
amount required to force it down and deliver into the foot of the 
uptake pipe. In the uptake pipe it again th the water 
into the separator where it recommences its cycle. Various 
means are described and shown for introducing additional air 
under pressure from time to time to compensate for the absorption 
in the water leakage ; for example, an auxiliary air pump 
may be fixed to the side of the separating chamber, its actuating 
valve being controlled by a pressure regulator, so that when the 

essure in the tank is below normal, the air pump is caused to 
| mg air into the system until the normal pressure is reached. 








This invention relates to that of ammunition hoist for war- 
ships, armoured turrets, and the like, described in specification 








LIFTING AND HAULING APPLIANCES. 


13,951. T. 8S. Mossman, Seaforth, Liverpool. 
Derrick Crane. [13 Figs). July 6, 1899.—For the of 
swivelling, the foot of the boom is fi with a forked ip pro- 
vided at its end with a steel ball adapted to be d into any 
one of a series of sockets formed in a ring made in two halves, 
and bolted to the standard of the crane. With this construction 
the boom may be adjusted to the best position for dealing with 
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the goods to be raised or lowered, and the ball on the lower end of 
the boom is retained in the desired socket by means of a cap that 
partially encloses the ball and is bolted to the socket ring. A 
modification is shown in which the ball rests in a socket is 
adjustable around the standard and can be fixed in any desired 
position on an angle-iron ring bolted to the standard. (Accepted 
June 27, 1900.) 


MILLING AND SEPARATING MACHINERY. 


5367. A. Masson and R. Scott, New Wandsworth. 
Treating Fibrous Materials. [2 Figs.) March 21, 1900.— 
The apparatus comprises, in combination, a cylindrical beater, a 
mixing chest, an attached circulator, and a duct connecting the 
circulator outlet with the beater inlet. The beater is of the kind 
described in specification No. 7393 of 1892, it is arranged on top of 
the mixing chest, which is of cylindrical form, open at the top and 
provided with a conical bottom, gem | a conical outlet connected 
to a paper stuff circulator of the kind described in specification 
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No. 13,709 of 1894. A duct leads from the outlet of the circulator 
to the beater inlet and intermediate of its length the duct is fitted 
with a cock under the control of hand gear by means of which 
the stuff, when sufficiently treated can be deflected from the 
beater and led through a branch duct to the stuff chests. It is 
stated that ‘‘ the special advantages of the described arran 

ment of apparatus are that it effects a regular circulation of the 
paper stuff, avoids any lodgments thereof in the beater trough, 
pad — the required driving power.” (Accepted June 27, 


MINING, METALLURGY, AND METAL 
WORKING. 


12,011. J. Farnsworth, Norton, Sheffield: Con- 
densing Smoke from Furnaces. {i Fo.) June 9, 1899. 
—The apparatus, which is arranged to be p! over the top of a 
furnace chimney, comp a conical bonnet supported on the 
chimney top insuch manner as to leave an annular space between 
the outer surface of the chimney and the inner surface of the 
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bonnet. The outlet of the bonnet is arranged to unite to a flue 
adapted to receive the smoke or fumes, and into which steam is 
injected at various places, the arrangement being such that air 
passing up the space between the bonnet and ney induces 
the smoke to pass through the ~~ where meeting the injected 





(Accepted June 27, 1900.) 





roy it iscondensed into a carbolic liquor. (Accepted June 27, 
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11,542, The Golden Link Consolidated Gold Mines, 
Limited, and H. J. Phillips, London. Process for 
Extrac recious from Ores. June 2, 
1899.—The ore in a finely divided condition is placed in a closed 
vessel provided with stirrers and steam jacketed, or otherwise 
heated. Di-chloride of sulphur (S2 Cl4) in the form of vapour is 
brought into contact with the ore at such temperature (both of 
vapour and ore) that the chloride of sulphur vapour is dissociated 
so that the chlorine may thereupon combine with the precious 
metal whatever the condition in which it exists in the ore, so as 
to form chlorides that can be separated into metallic form or re- 
covered by any known process. The di-chloride of sulphur may 
(without being vaporised) be mixed direct with the ore ina 
vessel, the temperature being then raised to such a point that 
chlorides will thereby be formed. It is stated that ‘‘ precious 
metals can by this process be extracted from refractory or re- 
bellious ores—or combined gold can thus be extracted—without 
the eae of first roasting the said ores.” (Accepted June 27, 
1900. 


5904, H. Harmet, Paris. Compressing Liquid 
Steel. [1 Fig.) March 29, 1900.—According to this invention 
liquid steel is compressed by ‘‘ drawing ” the ingot while in the 
ingot mould. The ingot mould, which in shape is conical, has its 
bottom, which corresponds to the base of the cone, capable of 
being raised by an hydraulic ram, a cover being provided that is 
adapted to be pressed down by a further hydraulic ram of com- 
paratively emall power. When the liquid steel has been placed 
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nthe ingot mould, the movable bottom is raised, so causirg the 
steel to approach the upper smaller section of the mould by ‘‘a 
kind of drawing,” the cover (whose use, it is stated, is not essen- 
tial), preventing swelling in the top of the ingot. The specifica- 
tion states that by this method of compressing steel, flaws due 
to contraction are avoided, as also are the ‘‘ pockets” which are 
so frequently a cause of failure at the upper portion of steel ingots. 
Accepted June 27, 1900.) 


SHIPS AND NAUTICAL APPLIANCES. 


12,258. D. G. Martens, Christiania, Norway. Con- 
struction of Ships and Boats. [3 Figs.) June 12, 1899.— 
In constructing a boat or ship, the lines of each side are formed 
with two longitudinal inward curves, one commencing near the 
water-line, the other near the keel, both curves meeting at the 
bilge, where the lines are reversely curved, so as to form a bilge 
keel in one with the side and bottom of the vessel. These bilge keels 
are formed tubular, with open ends, so as to fill with water when 











the vessel is launched, and form ballast tanks, which, it is stated, 
materially aid in maintaining steadiness in heavy seas. A lifeboat, 
according to this invention, is made with an inner and an outer 
ekin, between which is packed cork or cocoanut fibre, and the 
boat is made in sections, each of which is complete and floatable 
by itself, eo that if one section is damaged the buoyancy of the 
others is unaffected. (Accepted June 27, 1900.) 


12,480. W. Holden, Stratford, Taranak, New 
Zealand. Collision Bulkhead for Ships. [2 Figs.) 
June 15, 1899.—The “collision bow” or bulkhead is, according to 
this invention, of curved formation, and is constructed of angle- 
frames, the ends of the strakes of the plating of the bulkhead 











being riveted to stout double-angle iron frames, the whole struc- 
ture being of the same strength as the ship's sides. It is stated 
that “ the curved bulkhead gives more room in the ne abaft it, 
for storage,” and that such bulkheads may be readily 


fitted to/ Ann 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


16,246. C. A. Parsons and A. D. Wass, New- 
castle-on-Tyne. Double Beat Valves. [! Fig.) 
August 9, 1899.—Referring to the drawing, the lower valve is of 
ordinary construction, but the upper valve consists of a thin disc 
of hard elastic phosphor bronze, Tocated between a washer and a 
plate that carries the guiding webs. The valves, when on the 
stem, are so ground that the elastic valve eeats itself first, but 
yields till the lower valve is also seated. It is stated that ‘‘ the 
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fluid pressure on top of the elastic valve keeps it perfectly tight 
while the lower valve is held down by the pressure of the spindle.” 
A modification is mentioned wherein both valves are formed as 
elastic discs, in which case stops would be provided to prevent 
damaging the discs by undue deformation in screwing down ; 
also, in some cases, the valves may be rigid, and the valve seats 
formed of elastic plates. (Accepted June 27, 1900.) 


24,367. G.F. P. des Vignes, Chiswick, Middlesex, 
and W. A. Cloud, Gunnersbury, Middlesex. Steam 
Boiler. [8 Figs.) December 7, 1899.—Projecting downwardly 
from the steam drum, and laterally diverging from each other are 
two rows of sectional tube boxes, rectangular in cross-section and 
intersected by transverse smoke tubes. The smoke and products 
of combustion from the furnace pass through the tubes into a 
smokebox or space between the shell or casing and the tube 
boxes. In this smokebox is arranged a group of water tubes 
which at their ends open into longitudinal tube boxes connecting 
the various tubes and the smoke and products of combustion pass 
around and amongst the water tubes on their way to the uptake. 
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The upper one of the tube boxes is supported on hollow trunnions 
mounted in bearings fixed to the boiler casing. When, as shown 
in the figures here reproduced, the tubes are utilised as a feed- 
water heater, one of these trunnions is by a gland coupled with a 
water space of the steam chamber and the other trunnion is 
similarly coupled with the pipe leading from the force pump of 

e feed. To gain access to the smoke tubes, a door or cover is 
removed from an opening in the casing, when the entire group of 
water tubes may be turned on its trunnions out of the way. A 
modification is shown, in which the water tubes are not used as a 
feed-water heater, but are placed in the water circulation of the 
boiler. (Accepted June 27, 1900.) 


MISCELLANEOUS. 


7369. Ritter von Traunfels, Vienna, Austria. 
Joining Tubes. (3 Figs.) April 20, 1900.—This invention 
provides a removable means suitable for per tly pling 
lengths of hard metal piping. In the examples shown, the pipes, 
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nuts, and screws are of hard metal, such as iron; but the cones 
therein are of copper, or other soft metal, which may be graduall 
deposited upon the pipe ends by electrolysis, or may be shrunk 
on over the pipe ends after they have been electrolytically 
roughened. (Accepted June 13, 1900.) 


kiln chambers formed of vertical rows of firebrick bars or grates, 
so that each chamber possesses double vertical rows of bricks or 
grates placed louvre-wise, and the furnace gases pass laterally 
through the louvre-like openings towards the centre of the 
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chamber. It is stated that by the vertical arrangement of the 
fire grates in contradistinction to the horizontal Sane hitherto 
used, the ashes are prevented from mixing with the fuel, the 
ashes dropping in the grates so that. a column of bgt! red hot 
fuel can constantly be kept up. (Accepted June 27, 1900.) 


14,848, J. Jackson, Glossop, Derby. Belt Fastener. 
(9 Figs.] July 19, 1899.—The fastener for a butt joint consists of 
a curved plate laid on the upper side of the belt across the joint, 
and secured thereto by spikes that enter the substance of the belt 
and by screws that draw the material of the belt up into cavities 
formed in the underside of the plate. For a wide belt joint 














several of these plates would be used. The plates for a lap joint 
may be circular. Wire links may be used for the joints of belts 
which only do light work. A modification is shown in which the 
holes in the plates are made taper, and are plugged, the holding 
screws being inserted from below and entering the plugs. (Ac- 
cepted June 27, 1900.) 


14,295. W. R. Lake, London. (Schiffer and Budenberg, 
Magdeburg-Buckau, Germany.) Lubricating Apparatus. 
16 figs) July 11, 1899.—The oil reservoir is fitted with a hollow 
piston thatis rotated, it may be by a pawl and ratchet wheel, and 
at the same time is caused to reciprocate by means of a fixed 
roller working in acam groove in a drum fixed to the piston. 
The cylinder in which the hollow piston works extends from the 
side of the oil reservoir, and during the time the piston moves 
towards the oil reservoir the oil passes by an inclined port in 
the piston to the piston cylinder. During the return stroke of 








the piston, discharge ports open into branch connections or dis- 
tributing pipes in succession as the piston revolves and allows 
the oil to pass thereto. In this arrangement one discharge port 
is open before the rotating piston closes the last one, so that two 
discharge ports are simultaneously receiving oil, and therefore no 
compression of the oil takes place. A modification is shown in 
which the cylinder is furnished with a piston at its far end, acted 
upon by a spring, in which case the e ports can be open 
one at a time, as compression of the oil only results in moving the 
sprivg-pressed piston. (Accepted June 27, 1900.)- 
poisselor, Curestem, Belgia ater Apply. 
ureghem, um. Process for Apply- 
ing Abemhabun te the Suvfuoe of Cast Metals. [1 5 ae 
ce | 23, 1900.—Articles of cast or malleable iron or steel, to 
which it is desired to give a coating of aluminium, have their 
surfaces made rough, as by coarsely planing, and are plunged 
cold into a bath com) of turpentine 90 per cent. (by volume), 
and copaiba balsam 10 per cent. They are then withdrawn, and 
rub! with a hard brush. The articles are then ready to be 
placed in a sand mould or form, after the manner of cores, the 
casting cf the aluminium taking place around them in the usual 





way. To give portions of an art’cle a thin covering of aluminium, 
those parts which are not to be coated are covered before the 
plunging into the turpentine and iba bath with some substance 
not influenced by the fluid. Then the article is dipped into a bath 
of melted aluminium. It is stated that ‘‘ by this means guns and 
such like can be given a ribbed covering which is a very effective 
heat radiator, and the difference of the coefficients of linear dila- 
tation of the two metals cannot give rise to any separation of the 
one from the other,” the adherence being so complete. The draw- 
ing shows.part of the cast-iron cylinder of a gas engine, with an 
oa coat of aluminium having deep ribs, (Accepted June 27, 
1900. 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 








16,398. W. Feld, -on-the-Rhine, Germany. 
ular (3 8.) August 11, 1899.—Annular or con- 





ships already constructed. (Accepted June 27, 1900.) 





tinuous kilns, have, according to this invention, the walls of the 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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_ THE LEEDS FORGE COMPANY, Ltd., LEEDS, 


(AGENTS : Mussrs. TAITE & CARLTON, 63, QUEEN VIOTORIA STREET, E.O.) 


MAKERS OF EVERY DESCRIPTION OF PATENT PRESSED STERL ROLLING STOCK. 
- 
30-Ton 


i 
me 
! i ae eo BOGE 
i oF a. ee Se 
=z eemermreene COAL WAGON 


4 ft. 83 in. gauge. 
—— 3788 


Tare: 48 tons 2 owt. 


Capacity: 1147 cubic ft. 
Length inside: 89 ft. 8 in. 


eu compared with the ordinary four- haute 8 and 10 ton wagons, is about 33 ~ ere agg in train length 40 per cent. Width: 7 ft. 3 in. 
and 25 per cent. respectively. ‘The above wagon will safely traverse ourves of 100 ft. radi Length over Buffers: 48 ft. 
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SIMPLE or COMPOUND HIGH-PRESSURE 


-IVLINDER ENGINES MECHANICAL ENGINEER. AIR 
thin ox tinct. Belvedere Bra ae Bridge, LONDON, ka COMPRESSORS 


TORPEDO SERVICE, &e., 


AS IN GENERAL USE IN BRITISH 
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FOR DRIVING 


FANS, 


CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, HIGH-SPEED 

perm anon ENGINES 
neat =i 


Driving Dynamos, &. 
AS SUPPLIED FOR 

H.M. YACHT “VICTORIA & ALBERT,’ 

H.M.S, “ROYAL SOVEREIGN,” 

H.M.S, “ MARS,” 

H.M.S. “ PRINCE GEORGE,” 

H.M.S, “ LEVIATHAN,” aus 

H.M.S, “GOOD HOPE,” &e., &. 


HENDEY PILLAR SHAPERS. 


HEN you buy a Pillar Shaper you look for one with a reputation for good workmanship and design, 

and ABOVE ALL, one that will do a full quota of work, do it accurately, and that can be easily 

and quickly handled and adjusted to the large variety of work usually done in a shaper. Naturally you 
find all these features in a HENDEY SHAPER. 

In our PATENT FRICTION DRIVING MECHANISM we afford power of stroke (in excess even of 
driving power of belts), certainty of stroke in length under cut, and one which can be instantly changed 
in length or position, from fullest extent to minimum, with machine constantly in motion. In connection 
with the stroke a valuable little attachment is the micrometer adjustment for cutting end. This enables 
you to space to a nicety and also to shape out work to irregular lines, &c. 

Crosshead has built-up bearing surfaces to insure against spring of table at end under cut, and all 
tables are made box form to be self-supporting on all working surfaces. 

The ESSENTIALS OF A GOOD SHAPER ARE FOUND IN A HENDEY which has the 
developments of nearly three decades of close application to shaper building. 


MACHINERY, 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES, 











TIN Cline Fett a 


























MANUFACTURED BY 


THE HENDEY MACHINE COMPANY 


Torrington, Conn., U.S.A. 
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OUR AGENTS ARE 
Chas. Churchill & Co., Ltd., London, for Great Britain. 4084 
Adphe. Janssens, Paris, for France. 
j Stussi & Zweifel, Milan, for Italy. 
24 in, HENDEY PILLAR SHAPER. Schuchardt & Schiitte, Berlin, for other Huropean Countries, 











































































= 
SS 
— 
snes ae ae en ES —= 
ee — — ihe — 
DE ys gE =— a in ey 
~¢ = 
= 7 i — =| 
etna =" —_—_ 
= x = ——— a. 
cna — —$——— = —\ |= 
a fF SS Fa PN j— _—— = 
= [5 ———— —— 
Sy focmees soa, Ks {—\ =| 
SS f(a "Nr . 
J a ee — | {— = f : 
= = so ek Loe — =)\\= 
s —! —* = oN I 
= + _ ae - \peenaumemend - —_— =] 
ys =A xX— - =}/= 
—_————  -— = 
—_ — —— —_— - 
= = ——j 
= /- 
7 ee —_ 
po = 


i 
= TAR i 


oT tl 











: B 
3 S 
3 =| 
=\ l= 
= bt 
= 

; = 
wo — 
[a — 

=—_ — 
——, — 
= 

= 

= 


















W 

















=I CSF Sole Licensees of the Weston Patents for Great Britain and the Colonies. —S é 
> We make Centrifugal Machines for the separation of liquids from solids, A —\ 
3 ‘ and for the separation of liquids of different densities. [S eS 
11 OVER 6,000 MACHINES MADE BY US ARE IN USE. }° E 












































































B We are also Makers of Steam Engines, Pumps, Conveyors, \|/= E 
= Elevators, and all Plants for the treatment of Sugar after 2277. f= 
—_ 5 Th . . . . . . . = i —| 
= Arrongement with boiling. Very special attention is given to Crystallization in Patent ieee Ae 
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THE USE OF GAS ENGINES IN CON- 
NECTION WITH ELECTRIC POWER 


PLANTS. 
By Purp Dawson. 


Tue history of the gas engine dates back some 
hundred years, and it is unnecessary to enter into 
it in this case. The first commercially successful 
engine was brought upon the market by Otto and 
Langen some 25 years ago. At that time only 
small engines were manufactured. The gas used 
at first un conjunction with such engines was the 
ordinary lighting gas, and as long as it only was 
available the possibility of generally exploiting 
large gas engine plantson an economical basis was 
not very promising. 

The introduction of the Dowson gas producer 
changed the conditions, to such an extent that at 
the present moment, under given conditions, the 
adoption of gas engines enables a great economy to 
be effected in the production of electrical energy. 

The object of these articles is to discuss these 
conditions and to critically examine in the light of 
past experience what the conditions governing the 
choice of a gas-driven plant are, and what the hope 
for the future may be. 

It may not be out of place to briefly examine 
the various types of gas engines and the various 
cycles on which they work, and then proceed to 
investigate shortly the various types of gas pro- 
ducers and their applications. 

Gas engines can be classified according to the 
principles of their cycle of operations, as follows : 

Class I. Explosion of gases without compression. 

II. Explosion of gases with compression. 
III. Combustion of gases with compression. 
IV. Atmospheric motors. 

These four classes are clearly set forth in the 

following Table : 











Class I. Class II. Class III. Class IV. 

1, Explosivemix-| 1. Same as} 1.Same agil.Same as 
ture enters Class I. Clase I. Class I. 
cylinder at 
atmospheric 
pressure. z 

2. Compression) 2. Compression 
of mixture. of mixture. 

2. Explosion at| 3. Explosion at| 3. Combustion|2. Explosion 
constant vol- constant vol- at constant; at constant 
ume, ume. preesure, volume. 

3. Expansion of| 4, Expansion of es 3. Piston 
gases in cy- gases in cy- driven back 
linder. linder. by atmo- 

spheric 
ressure. 
4.Products of} 5.S ame as) 4.Same aes4sSame as 
combustion Claes I. Class I. Class I. 
expelled from 
cylinder. 











Class I.—A mixture of air and gas is drawn into 

the cylinder during the first half-stroke and ex- 

stage driving piston to the end of the stroke. 
he return stroke drives out the exhaust gases. 

Class II.—The mixture is drawn in as before, 
but before ignition the gases are compressed by 
return stroke of piston, and then exploded on the 
second forward stroke. A large number of engines 
of this class exist. 

Class III.—In this, instead of exploding the 
compressed charge, it is burnt at constant pressure 
to the end of the stroke. 

Class IV.—The explosion is used to produce a 
vacuum ; the pressure of the atmosphere does the 
work on the return stroke. This may be used in a 
modified form, as in the Bisschop gas engine, which 
uses the explosion on the forward stroke, and the 
atmospheric pressure on the return. 

They can also be subdivided, according to gas 
used, in three groups : 

1. Coal gas. 

2. Carburetted gas. 

3. Producer or Dowson gas, 

The names of most of the various makes of gas 
engines manufactured at the present day under the 
different classes are eet out in the following Table. 
It will be seen that Class II. is the one to which 
most present engines belong. Class II. is itself 
subdivided into two sections, the two-cycle known 
as the Clerk cycle, and the four-cycle or Otto 
_— Most recent engines are built on the Otto 
cycle, 

There are several methods of igniting the charge, 
which may be classified as follows : 

1. Electrical. 

2. Flame. 

3. Incandescence. 

4. ** Catalytic,” or chemical action. 





Names of Some Principal Types of Gas Engines. 








Class I. 





Class II, Clase III. Class IV. 
(1) Two-Oycle Type. 
Lenoir Dugald-Olerk Brayton /Otto and Langen 
Kinder and|Koerting-Kieckfeld Hock Bisschop 
Kinsey Wittig and Hees Simon et |Gilles 
Hugon Andrews (Stockport) | fils Halliwell 
Ravel Benz Livesay /Robson 
Turner Ravel Crowe Francois 
Beiner Baldwin Gardie 
Parker Von Oerhelhaeuser Overmand| Oil Engines. 


Hutchir son |Taylor “ooscoe 








Forest |Southal Carbu-|Brayton 
Baker Campbell retted Air|Priestman 
Economic /Parker Engines. |Ragot 
motor Beiner Lenoir Otto 
Crown (2) Four-Cycle Type. | forest Crossley- Holt 
Leutz Million |Ragot Teuting (Niel (Atlas) 
Otto Forest Daimler |Hornsby-Akroyd 
Linford Noel La Marcel} |Grob-Capitaine 
Crossley Charon /|Durand (Merlin 
|Maxim Niel Oe Diow |Knight-Weyman 
|Martini Lablin Bouton /|Griffin 
Lenoir Pousesant | Be liée Pinkney 
‘Simplex Roger Pelloree |Levasseur 
Koertiog (Letombe |Le 
|Boulet Lacoin Pygmee 
|Lombard (Crouan /Klause 
|Durand \Cadiot Root 
|Daimler Ourkop) Rationnel 
|Varchalon- | Brouho' Dawaon 
ski Levasseur The “Gnome” 
Atkinson Fielding Capitane Tolch 
Teuting Delahaye Japy 
Diedrichs . | Acme Lacroix 
Adam Cinnat Tangye 
Dougill Dick Kern Wills Premier 
Griffin |Westing- Gibbon Britannia 
house Roley 
Tangye |Werdan Olarke, Chapman, 
Hille Fygmee and Co. 
Dellorce |Lair Delay Gladys Day 
Chamption Hamilton 
Robson |Kappel Campbell 
Phoenix |National Gardner 
Furnival (Midland Howard 
Andrew \Gardner Hille 
Boisig |Polke Ganz 
Southall \Day Du- Kane Pennington 


Niel Duplex! plex 
Roser-Mazu-| Dawson 
rier 














(1). Electrical Methods, 

(a) Spark Method.—By this method the mixture 
is ignited by causing an electric spark to 
between two platinum wires, the free ends of which 
are in any desired position inside the cylinder. A 
primary cell, such as Bunsen, or a small storage 
battery, a Rhumkorff coil, and a commutator, are 
required to produce the spark. 

(b) Incandescent Wire Method.—In this a wire is 
heated by having an electric current ed through 
it, and is put into communication with the gas when 
desired, by means of a slide valve. It is liable to 
fuse, owing to the rise of temperature due to suc- 
cessive explosions. 

2. Flame Methods.—With non - compressing 
engines there is no trouble. A flame can be trans- 
ferred from the open air to the interior of the cylinder 
without danger of extinction, if the chamber in 
which it burns contains air enough to support com- 
bustion during the short interval, when it is cut off 
from both cylinder and air. The explosion extin- 
guishes the flame, but it is relighted at every stroke 
by an external jet of flame, with which it comes in 
contact. 

With compressing engines it is not so easy. 
Clerk used gases from the compression chamber, 
which will burn when air is excluded. The flame 
cannot run back along the passage by which the 
gases come, and so ignite the mixture at all times, 
by reason of a grating. The gas is ignited 
periodically by an external burner. 

3. Incandescence Methods.—Clerk used a small 
platinum cage in the ignition slide. This is brought 
to a white heat, when engine is first started, by 
means of a Bunsen flame, and ignites the explosion 
mixture by being put into communication with the 
explosion chamber. The mixture rushes through 
the cage and ignites, a sufficient quantity being 
allowed to pass through to keep the cage at a white 
heat without further application of the Bunsen 
burner. 

Another method is to heat up a wrought-iron 
tube from the outside, the inside being put in con- 
nection with explosion chamber by means of a valve. 
This is known as the Siemens tube method. 

4, Catalytic ond Chemical Action Methods.— 
Spongy platinum has the property of spontaneously 
igniting a stream of hydrogen or coal gas when pro- 
jected upon it in air. This has been used in gas 
engines, a small cup containing the platinum being 
fastened inside the cylinder cover, and the compres- 
sion causing the ignition by contact. The action is 
slow, and the platinum soon loses this property. 





The early gas engines were governed by throttling. 
The arrangement now often used is that when the 
speed increases beyond a certain amount, the gas 
is completely shut off, and no impulse is given to 
the piston until the speed falls again. There are a 
variety of mechanical arrangements for doing this. 

Large engines with high piston speeds tend to 
reduce loss of heat to cylinder walls. 

There is another loss, due to all gaseous explo- 
sive mixtures suppressing part of their heat when 
ignited. The expansion of a gaseous explosion in 
a cold cylinder is very nearly truly adiabatic, but 
the delayed combustion adds heat during the ex- 
pansion, so it differs from the adiabatic curve. 

With ¢ piston speed, resulting in the reduc- 
tion of loss to cylinder walls, there may be a pos- 
sible practical efficiency of nearly 40 per cent. 

The best steam engines have an efficiency of 
about 10 to 15 per cent., and if the cycle were per- 
fect it could not theoretically exceed 32 per cent. 
according to Professor Alexander Kennedy. The 
unit of heat in the form of coal gas supplied to the 

8 engine is more expensive than the unit of heat 
in form of coal given to the steam engine, so that 
the latter may, after all, prove more economical, 
except for very small units, where it is always 
wasteful, 

.To beable to run gas engines economically, a good 
and efficient gas-producer is required. Dowson’s 
original type’ is excellent, but has the disadvantage 
possessed by all producers—that non-bituminous 
or anthracite coal or coke must be used, 

Gas engines are inferior to steam engines in stop- 

ing, starting, and regulating whilst running. 
ovaceine by diminishing the number of impulses, 
instead of their power, gives irregular results, as 
even when running regularly there is only one im- 
pulse every other revolution in the case of the Otto 
cycle. In the case of the Westinghouse, Korting, 
and some other gas engines this is not the case, as 
the mixture of gas and air is made outside the 
cylinder, and the governor merely acts on and 
regulates the quantity of mixture admitted in each 
cycle. 

Below are summarised the advantages and dis- 
advantages of gas and steam engines respectively. 


Possible Advantages and Disadvantages of Gas-Driven 
Electric Plants, 
Advantages. Disadvantages. 
No smoke and no chimney. Complicated mechanism. 
space required for Expensive maintenance. 
plant. Difficult speed regulations, 
Less labour. Costly. 
No danger of boiler explo- Vibration. 
sions. Heating effects on atmo- 
sphere of engine-room. 


The practical gas engine cycle differs from the 
theoretical one in many ways. 

1. There is an interchange of heat between the 
working fluid and the cylinder walls and piston. 

2. The supply of heat is never instantaneous. 

3. Working uid is not a perfect gas. 

4. There is wire drawing during admission and 
back pressure during exhaust. 

The rate at which a mass of heated air loses 
heat to cool metal walls enclosing it, is not known. 
The loss is mainly by convection, gases having low 
conductivity for heat. That engine will lose least 
heat which, for a given volume of gas, exposes least 
surface to the cylinder walls. If the average tem- 
on is lower in one engine than other, the 

rst will lose less heat, other things being equal. 
The shorter the time of exposure of the working 
fluid to cylinder walls, the less the loss of heat to 
the walls. 

Producer Gas and its Application to Gas Engines. 
—Any combustible substance produces more or less 
gas when heated to a high temperature. 

In a simple form of gas producer oxygen passes 
through a vessel containing red-hot carbon in some 
form ; there being enough oxygen to produce a 
combustible gas, but not enough to ccmplete com- 
bustion. ‘The resultin is carbon monoxide ; 
its calorific value woul  alioes 340 B.T.U. per 
cubic foot. Commercially, air is used instead of 
oxygen ; the resulting is largely diluted with 
nitrogen, and has a calorific value of only about 
112 B.T.U. per’cubic foot. 

Dowson first made a continuous process of it 
by blowing in steam and air together. The air 
maintained the carbon at a high temperature, and 
the steam being decomposed, enriched the gas 
produced. 

What is generally known as water is made 





by pasring steam over red-hot carbon, which 
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results in the production of hydrogen, carbon mon- 
oxide, and carbon dioxide, the proportion of which 
can be varied at will by passing more or less steam 
for the same amount of carbon. 

This may be expressed as follows : 
3 H, 0+2 C=Co+Co.+3 Hp. 60 p.c. es 20 p.c. Co. 
or 
or 
5 H, 0+3 C=2 CO, + Co+5 Hy. 62.5p.c. H., 12.5 p.c. Co. 

Strong and Lowe’s process for producing water 
gas consists in passing superheated steam over coal 
or coke which has been raised to a bright incan- 
descence by playing upon it with a stream of air 
in a brick-lined furnace. The steam is decomposed 
as described in the above formule, and the products 
are collected in a reservoir. The steam is 
through until chemical action ceases, due to coolin 
of the coke, when it is shut off, and air is passe 
through to raise the temperature. 

Approximately 23 lb. of coke produce 20 cubic feet 
of water gas. Gas produced by these processes has 
approximately the following composition : 


50 p.c. H., 50 p.c. Co. 


Per Cent. 
Hydrogen ... ei ... 30 to 53 by volume. 
Carbon-monoxide sco SB: gp OO Pa 
Hydro-carbons ... ae re ee ” 
Other gases ‘ a 8 a 


Siemens Gas.—In the manufacture of Siemens 
gas the cooling is prevented by using a jet of air 
instead of steam. OO, is formed near the bottom 
of the furnace, and is reduced to CO at the top by 
the excess of carbon. By this means a mixture con- 
taining approximately 34 per cent. of carbon mon- 
oxide and 65 per cent. nitrogen is produced. 

Gardie Gas Producer.—Air at about 801b. pressure 
is mixed with the steam, The generator has no 
grate, the coke is held up on shelves, and the air 
and steam enter by a ring of twyers. The state of 
incandescence of the fuel can be observed through 
a small window. 

The gas produced at a high temperature helps to 
superheat the steam ; it 28 on to a scrubber 
formed of two concentric tubes of different heights, 
and then enters the gasometer. 

Air is compressed in a reservoir by a pump, and 
heated by the waste heat from the cylinder of the 
motor. 

Only slight quantities of ammonia are produced, 
and elaborate cleaning methods can be dispensed 
with. 

Taylor Gas Producer.—In this the gas is manufac- 
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tured in a slightly different form by different makers. 
The plant consists of a boiler, generator, washing and 
cleansing towers, and gasometer. The boiler may be 
placed on the top of the generator, and thus econo- 
mically heated. Ihe latter is provided with a moving 
hearth which permits the ashes to be removed whilst 
the plant is running. Cheaper non-bituminous 
coal can be used instead of anthracite. The steam 
is superheated by gas from the generator. The gas 
i is cooled and scrubbed, and stored in a gaso- 
meter. 

Taylor Gas Producer as Modified by Wimand. 








—In this the boiler of the Taylor apparatus | 
is discarded and replaced by a _— or vessel | 
surrounding the generator. he hot water | 


trickles down over a column of coke, and meets 
a current of air going towards the generator. | 





In this way the air is heated and saturated with 
moisture. 

Benier Gas Producer.—In the Benier gas pro- 
ducer the gas is produced below atmospheric pres- 
sure. Air and steam are admitted under atmo- 
spheric pressure, and can be regulated by varying 
the size of the orifices. A revolving hearth per- 
mits the ash and clinker to be cleared out whilst 
the plant is working. : 

itson Gas Producer.—A rotating hearth is used, 
through holes in which steam is driven by a steam 
injector. Steam is generated in a spiral coil 
situated in the firebrick lining of the generator, 
and superheated by passing through a second tube. 
Before entering the generator it passes into a reser- 
voir chamber at the side, so no fan is needed. 

Loomis Gas Producer.—The generator is open at 
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THE INDIAN EARTHQUAKE OF JUNE, 1897. 
(For Description, see Page 172.) 


























the top, and instead of the usual grate it is provided 
with a cone-shaped base. Air is drawn through 
completely from top to bottom by a small steam 
pump, the steam being generated by heat from the 
generator gases, which are thus covled on leaving. 
The exhaust steam from the pump passes through 
the generator. 

Wilson Gas Prodwcer.—The generator is broader 
than it is high, and various kinds of non-bitumi- 
nous cheap coal and coke can be used. The interior 
can be inspected through a window. Air is blown 
mm at the centre of the hearth by a steam injector, 
at a pressure of about 2 in. of water. The grate 

Ts are spiral, and when rotated clear out the ash 
and clinker. The air is heated by waste heat from 
the motor. 

Longsden Proeess.—Mr. Longsden’s aim was to 
remove the poisonous CO from water gas. His 
Present process consists of adding a sodium salt 
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to the carbon in the generator, with the following 
result: 


Vols. 
Hyd mn ma 62.2 
Cashew dioxide ih x ees .. 26.4 
Carbon monoxide _.. i ‘i = 1.2 
Hydrocarbons ... a se oe ea 6.5 
Nitrogen 2.2 
Oxygen ... 1.5 


Mond Gas Prodwer.—The apparatus consists of 
a producer into which is passed a mixture of steam 
and air. It is charged automatically at intervals 
with about 8 cwt. of bituminous slack. The slack 
when first introduced is held in a bell-shaped 
casting which hangs mouth downwards inside the 
producer. The gases produced by distillation can 
only escape by passing downwards through the hot 
zone, by which means the tar is converted into 
fixed gas. The mixture of steam and air passes 


round a regenerator, and enters between the inner 
and outer walls of the producer, at a temperature 
of 250 deg. Cent. The proportion of superheated 
steam to air is large, which keeps the temperature 
of the producer down, so that the ammonia is not 
decomposed, the fuel does not cake, and no clinker 
is formed. The gas leaves the generator at a tem- 
perature of 450 deg. Cent., to the above- 
mentioned regenerator, and then througha washer, 
where it loses nearly all its heat. Itthen enters an 
acid tower, which contains 47 per cent. of free acid, 
maintained constant ; the sulphate of ammonia 
formed is continually removed. From this tower 
he gas enters a cooling tower at a temperature of 
32 deg. C. Entering at the bottom, it meets a 
lownward current of cold water in its ascent, gives 
ap the latent heat of the steam condensed, and 
leaves at 66 deg. C. for consumption. The water 
from this last tower is used to heat the air, which 
thus becomes saturated with water-vapour, one 
ton of steam entering the producer in this way 
for every ton of fuel gasified. 

The total combustible gases are 40.3 per cent. of 
the whole, and their ealorific value is about 154 6 
B.T.U. per cubic foot. 

The ammonia is completely recovered in a third 
rower, 

The Bewre-Lencauchez Producer.—In this system 
no boiler is used with the producer, but 4 small 
stream of water falls upon hollow plates under the 
grate, where it is evaporated by radiation, and 
sucked up into the generator by means of an air 
blast, caused by a fan driven by a gas engine. 
The charging and take-off openings are separate, 
being divided by a mid-feather, so that a certain 
amount of fresh fuel is not re-acted upon by the 
steam and air, which pass off at a lower level. 

What is generally known as Dowson gas is made 
by generating steam in a boiler, and passing it, 
mixed with air, through a generator containing 
anthracite coal or coke. The product from the 
generator passes through an hydraulic seal, a coke 
scrubber, a sawdust scrubber, and then enters the 
gas-holder, which automatically shuts off steam 
when it is full. 

From Mr. Dowson’s analysis, the product con- 
tains 44.9 per cent. combustible gas, and has a 
calorific power of 164 B.T.U. per cubic foot, and 
the plant has an efficiency of 77 6 percent. The 
total cost is from 2 to 3 pence per 1000 cubic feet 
of gas made. 

Mr. Osmiston Paterson obtained a calorific value 
of 149.2 B.T.U. per cubic foot asa net average 
of nine tests. 

Herr Meyer, working on a Hirzel-Dowson plant 
at Zurich, obtained a net average value of 140.9 
B.T.U. per cubic foot. 

Dowson was the first who designed a practical 
commercial producer to work in connection with 
yas engines, and the greatest credit is due to him. 
Nearly all the gas producers which have been 
lescribed are based on the Dowson principle, dif- 
fering in most cases only in details. 

The gas produced to be available for driving gas 
engines should be both mechanically and chemically 
pure, and should not contain any traces of ashes, 
dirt, or sulphurous fumes. The latter in particular 
may cause the entire ruin of the cylinders. It has 
been estimated that the extra cost of removing the 
sulphur amounts to about one penny per 1000 cubic 
feet. The method usually employed is to pass the 
gas over and through successive layers of oxide of 
iron mixed with sawdust, which ahsorhs the free 
H,S. The oxide after having done its work can he 
recuperated by contact with oxygen in the air. For 
this purpose it should be spread in layers 8 in. to 
10 in. thick. One ton of oxide of iron should 
suffice to purify from 1,000,000 to 1,500,000 cubic 
feet of gas hefore becoming spent. 

The gas after passing over the oxide should not 
contain much over 0.001 per cent. by volume of 
H,S. Thiscan be ascertained by placing a piece of 
acetate of lead paper in the gas for 24 hours, and 
keeping ina dark place. If more than 0.001 per 
cent, of H,S is present, the paper becomes tinged. 
Too great care in cleansing the gas cannot be 
exercised. 

Pinkney’s Gas-Producing Plant as Constructed by 
Tangye’s (Figs. 1 and 2, page 170).—In this plant 
the casing, cooler, tank, and coke scrubber are 
made of mild steel, closely riveted ; the ends of 
the casing are made of steel plate, and bolted to 
the casing, so that they can be easily removed when 





required ; the inside of the generator is lined with 
firebricks. The fuel is fed into the generator by 
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an improved construction of hopper, having the 
valve fixed on the outside, so that the slightest 
amount of leak can be easily detected and remedied 
without removing or breaking Lor joint - or 
hopper. The gases are not allowed to pass throug 
the tn supplied ‘‘ green ” fuel, but are taken off 
from the opposite side to that of the fuel supply, 
and are thus compelled to pass through one con- 
stant depth of fire, the fuel of which has already 
been put through a. drying and heating process 
before reaching the point where the gases leave the 
generator ; the clinker doors are self-sealing, and 
require no jointing or luting. The hopper is con- 
structed to hold a sufficient supply of fuel for 
several hours’ working, without interfering in any 
way with the proper condition of the incandescent 
fuel inside the generator, or the make of gas ; this 
enables the attendant to give proper attention to 
the boiler, and reduces the labour of stoking and 
general attention toa minimum. The cooler, dust- 
box, and scrubber are of —_ construction, and 
strict attention has been paid to the necessity of 
cleaning the gas before allowing it to pass into the 
holder. The boiler is of the vertical type, made of 
mild steel plates, with all usual steam and furnace 
fittings ; it may be dispensed with in places where 
steam is already in use, and can be supplied to the 
plant at a suitable pressure. The holderis made of 
mild steel, closely riveted. The tank for the holder 
can be of brick and built in the ground, or of mild 
steel fixed on or above the ground level. 
(To be continued.) 





THE INDIAN EARTHQUAKE OF 
JUNE 12, 1897. 
(Continued from page 107.) 

ANOTHER form of destruction to buildings not 
yet referred to, but which was well illustrated by 
this earthquake, is that due to the collapse of balus- 
trades, cornices, copings, and the falling of stucco 
from walls (see Fig. 2, page 106 ante). To overcome, 
or at least mitigate, the damage and danger thus 
incurred, it is evident that ornamental projections 
should be made of light materials, and be more 
firmly attached to the structure they are intended 
to adorn, or be entirely abolished. In the native 
quarters of Calcutta, we are told that where the 
buildings were smaller and more homogeneous than 
those of the Europeans, the damage was compara- 
tively small. The use of stucco, inasmuch as it 
renders a house cool, can hardly be avoided ; but 
there are no doubt means by which it can be made 
more adhesive than is necessary in countries where 
earthquakes are unknown. In Japan the equivalent 
of stucco is rendered more secure by strands of a 
peculiar rope which are through it. 

When buildings were in rows, those at the ends 
suffered most, from which it may be inferred that 
when constructing in districts where earthquakes 
are frequent, advantage would be gained by giving 
some additional support to the ends of long lines 
of buildings. 

One chapter in Mr. Oldham’s volume treats ef 
the velocity with which the shock was propagated, 
to determine which it is necessary to know the 
time at which it originated and the times at which 
it was recorded at various stations. In a country 
like India, where time is telegraphed daily from 
Madras to all its telegraph oflices, to enumerate 
which it requires no less than 49 closely-printed 
pages in the Indian Telegraph Guide, it would be 
assumed that the time at which any event took 
i might be obtained with considerable accuracy. 

hen, however, we read that at certain offices 
telegrams are but rarely received or despatched, we 
easily understand that the incentive for the operator 
to give any strict attention to his time signal and 
translate the same into local time, is but small. 
The general result has been that the anticipated 
accuracy in the returns furnished by the telegraph 
bureau has not been forthcoming, and errors in 
time have been reported which, in certain cases, 
amounted to several hours. The returns from 
business centres, and from the railways have been 
somewhat more accurate than those from telegraph 
offices in the country ; but as a general statement, 
Mr. Oldham remarks that all standards are ‘‘ liable 
to errors which may—for the present purpose— 
wholly vitiate the result.” We have here an 


example of a country of 287 millions of people, 
provided with observatories and an elaborate 
system of telegraphs, unable to state with any 
degree of accuracy the time at which it was shaken 


to its foundations and districts were devastated. 
To the man of science desirous of learning the rate 
at which motion is propagated through our earth, 
with the object of learning more than he knows at 
present respecting the physical nature of the 
planet on which he lives, the accuracy of these 
time determinations is of the utmost importance. 
To the practical man, and the man of business, the 
necessity of such accuracy is, at first sight, of but 
little import. Should he, however, call to mind 
the fact that it is frequently desirable to know the 
times at which telegrams have been despatched or 
received, that the determination of the time at 
which a cable has been interrupted in conjunction 
with seismographic records may sometimes indicate 
whether the failure is due to the operations of an 
enemy or to natural causes, and that in these and 
other ways time determinations have a bearing 
upon the ordinary affairs of life, his views respect- 
ing the desirability of a nation keeping fairly 
accurate time may be modified. The greater por- 
tion of India has the machinery for accomplishing 
this end ; but, as it is now worked, when we read 
a record in one of its newspapers, it seems impos- 
sible to decide whether we are dealing with sun 
time, Calcutta time, Bombay time, Madras time, a 
railway time, Budge-Budge time, or any other local 
time, of which some 1700 varieties are referred to 
in the Indian Telegraph Guide. 

After rejecting all observations which are evi- 
dently extremely inaccurate, and subjecting the 
remainder to careful analysis, Mr. Oldham con- 
cludes that the earthquake had its origin in Green- 
wich mean time (civil) on June 12, between 11 
hours 4 minutes 45 seconds and 11 hours 5 minutes 
30 seconds, and the movement, outside the epicentral 
track, was propagated at a rate of about 119 miles 
per minute. This latter determination, it must be 
remembered, only applies to paths not exceeding 
1000 miles in length. The average velocity along 
longer paths, as for example to Europe, which paths 
approximated in direction to chords through the 
earth, was about 345 miles per minute. 

The earthquake velocities with which the engi- 
neer is particularly interested are, however, not 
those with which wave motion is propagated, but 
rather with those of the back and forth displace- 
ments of an earth particle, a movement which in 
character may be likened to that of an ordinary 
pendulum. From one extremity of its swing it 
sets out with a certain suddenness, passes its mid- 
position with a maximum velocity and comes at a 
certain rate to rest at the further limit of its move- 
ment, from which it returns, passing through a 
similar series of phases to its original position. 
The violence of the movement, as represented by 
the distance to which objects may be projected, is 
dependent upon the maximum velocity of the 
movement. e highest value for this quantity 
appears to have been 14 ft. per second. The 
greatest rate at which to-and-fro motions com- 
menced or ended, as determined from the dimen- 
sions and certain strength coefficients of bodies 
which were overturned or shattered, was on the 
average about 12 ft. per second. 

In the case of ies which were projected 
upwards the vertical component of the acceleration 
must have exceeded 32 ft. per second. — Illustra- 
tions of this form of displacement in the Garo and 
Khasi Hills lying within the epifocal area were 
fairly common. Blocks of granite from the marks 
of the spot where they originally rested and the 
positions they now occupy were seen to have been 
projected from 2 to 4 ft. 

At Rambai a long splinter of granite 3 ft. in 
length was thrown 8$ ft. from its original position. 
A leap of this distance indicates an initial velocity 
of at least 16 ft. per second. Observations like 
this lead, as Mr. Oldham points out, to incredible 
results. For example, assuming an amplitude of 
1 ft., which may be regarded as , el in excess of 
that of the wave motion, with a maximum velocity 
of 16 ft., we are led to the conolusion that the 
maximum acceleration was 256 ft. per second, or 
that the violence of the earthquake was equivalent 
to that ‘‘ of sudden arrest after a fall from a height 
of 1024 ft.” Now, although the shock was suffi- 
cient to kill fish, possibly to have stunned two 
men, to snap forest trees and certain of the Khasi 
monuments (see Fig. 3, page 106 ante), such accelera- 
tions as 256 ft. per second are too far at variance with 
corresponding results founded on other observa- 
tions to be accepted. The explanation offered by the 





author is that in these — cases of projection 
we are not dealing with wave motion, but with the 





sudden molar movements of the ground, which may 
be taken as being the primary cause of the earth- 
quake. As evidences of such molar displacements 
there are fissures which, for the most part, ran 
parallel to free surfaces, as, for example, the banks of 
rivers and reservoirs or tanks. These banks being 
unsupported, were, so to speak, shot forwards, 
with the result that by fissuring they were detached 
from the materials behind them. Those on the 
open plains possibly resulted from the extension 
following compression during the passage of sur- 
face waves. Another form of fissure was that often 
observed to follow the junction of a hill and plain. 
This Mr. Oldham explains as due to the mutual 
thrust of the hill and plain forming a ridge in the 
latter out of material in part drawn from the slope 
of the hill. A curious case of lateral shifting is 
noted on one of the Assam-Bengal Railway banks. 
Its maximum extent is 6 ft. 9in., and extends 
several hundred feet. Mr. J. E. Dallas, who reports 
on this, says it is not the shifting of the permanent 
way or of the bank, but it is the ground which has 
moved as a whole. In certain places carefully 
levelled rice fields were found after the earthquake 
to have been thrown into permanent undulations 
measuring from 4 ft. to 6 ft. between their crests, 

Abutments of bridges were brought closer 
together and shifted laterally. (Fig. 5, page 171.) 
With the first of these movements there was a nar- 
rowing of the river channels, accompanied, however, 
by breaks to a corresponding amount of the oppos- 
ing banks. The bending of rails was particularly 
noticeable. In one instance this indicated a 
shortening of 1 ft. 8 in. in 48 ft. Although these 
bucklings indicated compression, the fact that 
usually at points a few hundred yards’ distance the 
rails were torn asunder to form a gap, showed that 
there had been a corresponding extension. 

Although we have here given illustrations of 
bodily and permanent displacements of ground, 
the largest general shifting was probably that 
which gave rise to the earthquake waves. 


(To be continued.) 








THE WORK OF THE REICHSANSTALLT. 

Waite our National Physical Laboratory, whose 
first Director, Professor R. T. Glazebrook, F.R.S., 
was appointed at the end of 1899, is being built 
and organised, the work done in the actual pattern 
laboratory, the Reichsanstalt of Charlottenburg, 
near Berlin, remains of special interest. We do 
not by any means wish to imply that our new 
institution must be designed and conducted on the 
lines of the German prototype. But there is so far 
no institute of equal merit, though the number 
of well-appointed laboratories is fortunately in- 
creasing. We have several times referred to the 
yearly reports of the Reichsanstalt. The full 
report is presented to the curatorium of the insti- 
tute, which comprises Government officials and 
men of pure science and of applied science, the 
latter partly selected from the ranks of eminent 
manufacturers. Researches of particular interest 
are published in the Reichsanstalt Wissenschaft- 
liche Abhandlungen, in scientific papers, and in 
various journals, and an abstract of the annual 
report appears in the columns of the Zeitschrift 
fiir Instrumentenkunde. We should like to remark, 
en passant, that we should welcome an English 
journal of the type and excellence of this Berlin 
publication, which has no equivalent at all in this 
country. Inthe following paragraphs we will sum- 
marise the work done in the Reichsanstalt during 
the two years ending February, 1900. 

The work is of very varied character. The 
Reichsanstalt is divided into a physical and 4 
technical department ; the two departments fre- 
quently co-operate. The staff of the Reichsanstalt 
now numbers 87 workers ; among the voluntary 
co-operators of last year, the ‘‘ guests,”’ we notice 
the names of Pringsheim and Rubens, and of Pro- 
fessor Carhart of Ana Arbor University, U.S.A. 
The committee deliberating on electrical units com- 
prises representatives of the leading German 
electrical firms. The density of water vapour for 
pressures between one and twenty atmospheres has 
been investigated by Thiesen and Scheel. From 
the trend of the curves it was to be expected that 
the density would, at 185 deg. Cent., by one- 
eighth greater than it should be according to 
Avogadro’s law. This is confirmed. Strangely 
enough, however, the density is too great also near 
the boiling point, although at that temperature no 





particular difficulties are experienced in the deter- 
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mination. The reason is probably that a very fine 
skin of water adheres to the walls of the vessel in 
which the experiments are conducted. The thick- 
ness of that skin depends upon the temperature and 
the steam pressure ; to account for the peculiarity, 
however, the skin should be hundreds of times 
thicker than Warburg and Ihmori have calculated. 
This source of error can be reduced by using glass 
vessels instead of metallic vessels. The tension of 
water vapour at the freezing point may now be 
regarded as settled at 4.579 millimetres of mer- 
cury ; for lower temperatures further observations 
seem to be needed. When observing the vapour 
tension at higher temperatures, it has been found 
advantageous to put a block of inert material into 
the box containing the mercury, so that only a thin 
skin of mercury remains over the block ; such a skin 
is little disturbed by mechanical concussions, so 
that mirror observations can be made with the 
help of the enamelled inside walls of the box. 

In experiments for the precise determination of 
temperatures, air thermometers (Holborn, Day, 
Usener), made of platinum-iridium with 20 or 10 
per cent. of Ir and a thickness of wall .5 or 1 mm., 
filled with nitrogen, have proved very satisfactory ; 
the nitrogen charge remained, after many heatings 
up to 1300 deg. Cent., constant within 1 :3000, The 
coefficient of expansion of the alloy, a rod of 
which, 5 mm. thick, was supplied by Heraeus of 
Hanau, is at 1000 deg. Cent. 35 per cent. greater 
than at 0 deg. Nitrate baths, used also by Chappuis 
and Harker,* and hydrogen thermometers have also 
been employed in these researches. The electrolytic 
hydrogen used in thermometers is never free from 
oxygen, but the latter recombines with hydrogen 
below 400 deg. Cent., and can thus be elimi- 
nated. The hydrogen further acts upon the glass 
walls at high temperatures. The nitrate and zinc 
baths are less convenient, and electric heating 
is preferred. The thermometer and a thermo-couple 
are inserted in a tube of clay, round which a nickel 
or platinum-iridium wire is coiled. Above 1500 deg., 
however, the porcelain gives way and conducts ; 
platinum-iridium tubes have hence been applied 
with advantage. 

The reliability of the thermo-couples (generally 
platinum-rhodium) is much disputed, and their 
comparison with gas thermometers will, as Pro- 
fessor Glazebrook has declared, be one of the first 
problems to engage the attention of the British 
National Laboratory. Above 300 or 400 deg. their 
electromotive force seems to be a quadratic func- 
tion of the temperature ; below that temperature 
the formule begin to fail, but other and correct 
formule may be found. The various couples of the 
Reichsanstalt, except the palladium alloys, agree 
remarkably well with one another up to 1500 deg. 
It will be remembered that Callendar and Grif- 
fifths, the chief workers in this field in this country, 
rather rely upon direct electric resistance measure- 
ments. 

For low temperature research petroleum ether 
still appears superior to all other substances tried 
at the temperature of liquid air, though it is not 
by any means an ideal material. 

The determination of the electrical and thermal 
conductivity, and almost simultaneously, of the 
specific heat of metals, has been effected by 
Jaeger and Diesselhorst in a novel and elegant way; 
the respective temperature co-efficients are deter- 
mined at the same time. The method consists in 
measuring the temperature and the potential at 
three points of an electrically-heated rod, generally 
27 centimetres long, and 1 or 2 square centimetres in 
section. The ends of the rods dip into water baths 
and are kept at a constant temperature ; the middle 
part becomes hotter. Three holes 0.5 millimetre 
in diameter are bored, one in the middle, the others 
9 centimetres from it on either side, and thermo- 
couples (constantan wires, 0.1 millimetre in dia- 
meter) are inserted in these holes. Strong cur- 
rents up to 350 amperes are applied ; the difference 
in the temperatures in the middle and lateral holes 
may amount to10 deg. The rods need not have any 
particular, nor any uniform, section. The first 
experiments, conducted with steel rods, having in- 
dicated sufficiently that the ratio between the con- 
ductivities for heat and electricity of any alloy is 
not even approximately constant, the experiments 
were confined to specimens of pure metals which 
certain firms presented. The specific heat is ascer- 
tained in the following way. Immediately after 
interrupting the eurrent, which must have become 





* See ENGINEERING, vol. Ixviii, page 487. 


steady, the product of density of material, specific 
heat and heat decrease per second, will be equal to 
the watts expended. Wecan also measure the heat 
increase on making circuit. Both methods have 
yielded good results. 

The following Table gives the heat conductivities 
in gramme calories per centimetre-degree for the 
metals so far examined : 


: At 18deg. 100 deg. Cent. 
Aluminum .. 0.48 0.49 
om (cast) 0.88 0.86 
Copper (drawn) 0.91 0 90 
Silver... fas ah . 100 0.99 
Gold (pure)... ous «. 0.70 0.70 
» (0.1 per cent. of Fe and 
of Cu) ... te .. 043 0.47 
Nickel ... . 0.142 0.138 
Zinc (pure)... . 0.264 0 261 
+» (commercial!) . 0.26 0.26 
mium ese . 0.22 0.214 
Sie eat . 0.082 0.081 
Tin ane . 0.145 0.135 
Platinum . 0.166 0.172 
Palladium . 0.168 0.176 
Tron ABN ies . 0.160 0.151 
+» (little carbon) 0.143 0.141 
Steel... “8 ... 0.108 0.107 
Bismuth... . 0.019 0.016 
Bronze ... ... 0.142 0.169 
Constantan ... 0.054 0.064 
Manganin . 0.052 0.063 


The hardness of pure rhodium and pure iridium 
gave trouble in boring the holes. The Thomson 
and Peltier effects and other constants of metals 
are determined between the temperature of liquid 
air and 1000 deg. Cent. 

The heat exchange (Holborn, Dittenberger) 
through metallic walls is being investigated by 
boiling water in thick brass cylinders in a paraffin 
bath. Control tests are being made in which the 
heat, produced in different ways, travels in the 
opposite direction. Thermo-couples inserted in 
vertical or in longitudinal borings indicate the same 
temperature gradients. 

The electrical work of the Reichsanstalt con- 
cerns standard resistances, normal cells, condenser 
capacities, electrolytic conductivity, &c. The con- 
ductivities of alkali chlorides and nitrates (Kohl- 
rausch, M. E. Maltby) seem at high dilutions to 


follow the formula \4,—A=c m*, where A is the 
equivalent conductivity at concentration m, \, the 
limiting value for extreme dilution, and c a constant 
which varies little for the salts in question. This 
would agree with Whetham and Griffiths’ view that 
at infinite dilution the unavoidable impurities of 
the water are of more importance than the nature 
of the salt. The optical work aims at establishing 
the connection between heat and light. 

In thermo-optics there is employed an _ ab- 
solutely black eae (Lummer, Pringsheim, Kurl- 
baum) which consists of a cylinder with a 
small opening at the one end, which encloses 
the thermopile. It is made by the Royal Porce- 
lain Works of Berlin of a refractory mass which 
remains firm up to 1900 deg. Cent., is sur- 
rounded by a platinum shell, and can be heated 
electrically very uniformly. All radiating sur- 
faces are blackened with a mixture of the oxides 
of iron, nickel, and cobalt. Radiations are mea- 
sured by bolometers. The body is dipped into 
liquid air, baths of water, nitrate, &c., and thus 
the law of Stefan-Boltzmann, according to which 
the radiation increases with the fourth power of the 
absolute temperature, has been confirmed to within 
3 to 8 per cent. for temperatures ranging between 
90 deg. and 1700 deg. absolute. Soot and spon 

latinum make very good substitutes for blac. 

ies. Soot attains its maximum of absorptive 
wer, equal to 95 per cent. of the absolutely black 
'y, when spread in layers of at least 10.27 milli- 
grammes per square centimetre ; of spongy plati- 
num we only want 1.07 milligrammes for a per 
cent. effect. With the help of a thermostat, 
painted inside with soot, it has been ascertained 
that the first greyish light emission begins already 
at 355 deg. Cent., but special adaptation of the eye, 
and the exclusive use of certain — of the retina, 
is needed for its recognition. ‘This grey glow was 
shown by Captain Abney in 1894 by varying the 
current, passing er the carbon filament of an 
incandescence lamp. The light intensity grows at 


higher temperatures very much more rapidly than 
the temperature. The energy distribution in the 
spectra of electrically heated black bodies does not 
quite confurm to the formula of Wien-Planck. It 
is hoped, however, that it will be 


ible to define 





and reproduce any temperature 


y radiation, ex- 


pressed in C.G.S. units. The experiments also con- 
cern the reflective power of me soot, oxides, &c. 

So far the physical department. The technical 
department has tested and standardised many kinds 
of instruments and apparatus, scales, micrometers, 
weights, quartzplates, barometer tubes, 65 screw 
threads, telescopes, pendulum rods, 2 gyrometers, 
86 tuning forks, materials for swimming belts 
(floating capacity), and, of course, a large number 
of electrical appliances, galvanometers, 175 electri- 
city meters of various types, 2 condensers, 61 
standard cells, 20 insulating materials, &c. These 
numbers refer to the year ending February, 1900. 
The figures for the previous year were mostly a 
little lower, but there were 87 accumulators and 42 
primary cells against 7 accumulators and 19 primary 
cells this last year. As regards measuring instru- 
ments, inquiries were addressed to all electricity 
works and manufacturers. The replies received 
from 400 concerns speak of some 60,000 electricity 
meters in use, about half of the number of instru- 
ments which the respective manufacturers claim to 
have sold. The instrument makers mostly would 
like to have the official and obligatory standardisa- 
tion of their production further postponed, whilst 
most of the electricity works consider that the 
question is ripe for legislation. The Reichsanstalt 
laboratory could test up to 10,000 amperes in the 
ease of continuous currents, and aliernating-current 
meters up to 100 amperes ; among the new instru- 
ments acquired are alternating-current wattmeters 
of Ganz and Co. for 500 amperes, with the help of 
which standardising has now been extended to that 
limit. Self-induction standards are made of marble 
and 0.5 millimetre copper wire. The researches on 
the ageing of manganin coils by heating are not quite 
nonclalal . High graphite resistances prove too sen- 
sitive to temperature influences. Kunat resistances, 
fine platinum films on porcelain, sometimes increase 
their resistance in the course of time—not, how- 
ever, it has been ascertained, when carefully made. 
The Chemical Works, late Schering, of Berlin, make 
such resistances on a lathe directly by drawing a 
spiral line of the platinum solution on the glazed 
porcelain cylinder, which is then baked. Among 
new resistance materials are to be mentioned the 
copper-zine-aluminium alloy of Kulmiz, distin- 
guished by a maximum value at 20 deg. Cent. and 
an extraordinarily low thermoforce ; and the plati- 
num resistances of Heraeus, obtained by heating 
platinum metals or their salts, together with sili- 
cates, in a reducing atmosphere ; they are charac- 
terised by very high resistance values, and are 
suitable for heating coils. . 

Clark and Weston standard cells are now of such 
excellence that it will be possible to limit the devia- 
tion from the normal electromotive force, which for 
the Clark cell is 1.433 volt, and for the Weston cell 
1,020 volt, to within +0.001 volt. The Reichsanstalt 
uses the Rayleigh ]-cell pattern. 

The magnetic laboratory (Gumlich, Schmidt) has 
reason to complain of the electric tramways in the 
ssalabbouslssail: The magnetic balance of Du Bois 
is being standardised. Koepsel’s magnetising appa- 
ratus has been improved by Kath, and seems to be 
well suited for technical testing. When working 
with magnetic yokes, it is unavoidable to spply 
inductive impulses, which, for convenience’s sake, 
are made use of also in most magnetometric experi- 
ments. In doing so, the magnetisation is raised by 
steps, whilst the field ought to be increased steadily 
to arrive at a normal state of magnetisation. Special 
experiments have, therefore, been conducted with 
ellipsoids of soft steel and unquenched tungsten 
steel. It is found that a sudden strengthening of the 
field intensity acts on soft etic materials like a 
mechanical concussion. For high field intensities, 
the maximum induction is not altered by the 
suddenness of the current impulses, but the rema- 
nent magnetism, the coercive force, and the energy 
waste decrease the more, the greater are the current 
variations. For soft materials this difference between 
continuous and discontinuous magnetisation must, 
therefore, not be neglected. 

Experiments made at the Reichsanstalt show the 
annealing does not improve the best Swedish 
rolled iron any further ; ordinary cast iron is much 
improved magnetically by one annealing, cast steel 


required five annealing operations, dynamo sheets 
behave irregularly. ese points for further 
elucidation. 


The number of various thermometers tested was 
16,329 in 1898 and 18,777 in the year ending 
February, 1900 ; 20.5 per cent. of the latter num- 





ber were rejected. Branch thermometer-testing 
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establishments are at Ilmenau, where in ten years 
000 thermometers have been examined, and at 
Gehlberg (clinical department). The demand for 
thermo-couples of the Le Chatelier type is increas- 
ing; 317, mostly 1.5 metre long, were tested, 
against 116 in the preceding year. In their com- 
parison, each element is provided with its own 
soldered joint, and all are soldered to a disc of 
platinum-rhodium ; the constants of these couples, 
~ Wire for which is almost exclusively supplied 
rd C. W. Heraeus, have proved identical to within 
—— of a degree. hese wires are annealed 
electrically ; the palm-oil bath, used for thermo- 
oe testing, is also heated electrically. It is 
7 of notice that 2920 ring fuses for Schwartz- 
P fafety apparatus were tested ; these are, we 
“eve, rings fitted into water gauges on boilers, 


(For Description, see Page 176.) 


the gauge glasses being so arranged that, on the 
water level sinking below the safety limit, steam 
rushes up the gauge and melts the fuse, which is 
tested for a certain temperature. 


The photometric section has dealt with 149 
Hefner standard lamps (against 92 in 1898), 189 
electric incandescence lamps, 115 incandescence 
gas lamps, and many lamps and incandescence mate- 
rials of various kinds. Of acetylene burners only 
two were submitted; the Reichsanstalt does not 
appear to possess acetylene generators and purifiers. 
Incandescence lamps for petroleum seem to be in- 
ferior to those burning spirit. The Germano-Russian 
Naphtha Import Company has had the satisfaction 
of having their petroleum and apparatus favourably 
commented upon. 

Saccharimeters (Liebenthal, Brodhun, Schén- 
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rock) have claimed a good deal of attention. The 
sugar should be dried in vacuo over calcium chloride 
or phosphorus pentoxide, but not by heating. The 
chemical section (Mylius, Funk) has continued its 
investigation of the solubilities of chlorides, 
nitrates, chlorates, chromates, tungstates, selenates, 
&c., and of the constitution of their hydratés, about 
which there remains a good deal of, uncertainty. 
Moissan’s statement that chromic acid crystalli 

as H, Or 0,, and not as anhydride, appears to 
be erroneous. The preparation of pure substances, 
the analytical separation of the platinum metals, 
and electrolytical researches (Kohlrausch, Ditten- 
berger, Dietz) also occupy this section. Some 
metallic chlorides show a very peculiar behaviour. 
Platinum and gold chlorides behave like non- 
electrolytes and anhydrides ; exposed to the light, 
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platinum chloride undergoes hydrolysis, and in the 
aqueous solution platinum goes to the anode, not 
to the kathode. Tin tetrachloride follows the plati- 
num chloride to a certain extent, but the tin is 
deposited on the kathode. 

It will be understood that this summary does not 
exhaust the work of the Reichsanstalt. 





LITERATURE. 


Les Bateaux Sous-Marins. By F. Forest and H. 
Noawat. Paris, 1900: Veuve Ch. Dunod. 385 
pages, large octavo, with 352 figures and 2 plates. 
[Price 12.50 francs. } 

Tue authors give, in this first part of their work, 
an outline of the history of submarine boats in 
chronological order. The second part, on stability, 
orientation, motive power, apparatus, &c., is to be 
published shortly. This historical account, which 
also comprises a good deal of information on de- 
vices intended for observation for use in salvage 
operations, is unusually complete, and is amply 
illustrated. It is satisfactory to find that the 
authors have not traced submarine boats further 
back than the year 1620, when Cornelius Drebbel 
floated on and in the Thames, with James I. on 
board, during part of the performance at any 
rate. That date has long been assumed as 
initiating submarine navigation; though Francis 
Bacon, in describing a diving bell shown to the 
Emperor Charles V. at Toledo, in 1538, mentions 
as a rumour that a small boat was propelled under 
water. Diving bells, we are reminded, were first 
used by Alexander the Great in the siege of 
Tyre, 332 B.C., and Demetrios Poliokretes, one of 
Alexander’s junior generals, first made use of iron- 
clads in attacking Rhodes. It is a long list —much 
longer than one might think—from Drebbel’s boat 
down to the submarines of our days. But are we 
much nearer the solution of the problems of sub- 
marine navigation ? 

The authors answer that question in the affirma- 
tive, though they can certainly not be charged 
with being blindly partial. As evidence of their 
attitude on the question, we notice that they allowa 
submarine enthusiast to speak in the preface, while 
they quote the views of a decided sceptic at length 
in the conclusion. M. A. Saissy, a journalist, 
appears to have been requested to write the pre- 
face, because he was a friend of Admiral Aube, 
who, as French Marine Minister in 1886, enabled 
Goubet and Zédé to carry out their schemes for the 
Government, without tying them down to Admi- 
ralty rules. When Aube accentuates the offensive 
character of the naval war of the future, and pro- 
tests against the creation of costly, short-lived 
mastodon ships, one feels sympathetic to a certain 
extent. But when he expresses his implicit belief 
in the ever-invisible submarine torpedo boat, we 
shake our heads, as does the unnamed authority 
quoted in the conclusion of the first volume. The 
question has not been studied sufticiently to justify 
the construction of a whole fleet of 26 submarine 
boa‘s, which France has resolved upon. The sub- 
mar'n? boat cannot start in a heavy sea ; it is easily 
out-distanced, evenif it belong to the autonome class, 
which can steam like an ordinary vessel, and move 
submerged and totally immersed with the help of 
batteries ; its range of action is small; it is heard, 
if it cannot be seen; and it can see very little. 
Of this last disadvantage, the grave _ short- 
sightedness of the submarine craft, the authors 
say very little indeed ; yet it is one of the very 
weak points. 

In some other respects, they are no doust right. 
A trustworthy submarine boat would not be appre- 
ciated by the Navy only. It would be a boon to 
biologists and geologists, to ,e.rl fishers, coral and 
sponge seekers, to the telegraph engineer, to sal- 
vage craft, and a help in marine construction of 
all kinds. It is quite likely that ballooning 
and aérial navigation would not have advanced 
much, if it had not been that military men were 
hoping t> spy from above and to drop benevolent 
shells from air-ships. But meteorology profits in the 
first instance, and science may yet benefit from the 
development of submarine navigation. Practically, 
the volume before us is a record of failures. For 





even the ‘‘ Narval” of Laubeuf, with its multitu- 
bular boiler and oil fuel store for 252 miles at 12 
knots, or 624 miles at 8 knots, and with its double 
shell and water ballast chambers between the two 
shells, will hardly prove a final type. 


But we learn 


from failures, and if we are not enthusiastic about 
submarine war vessels, we are not inclined either to 
abandon the problems of submarine navigation. 
Yet we may ask ourselves whether the secrecy that 
all governments have enjoined, is not a little pre- 
mature. Wilhelm Bauer retired in disgust in the 
fifties, when the Russian Admiralty insisted that 
his boat should be built in the solitude of Irkutsk, 
where inquisitive eyes could easily be kept at a dis- 
tance. There were prejudices to be overcome ; but 
have we made substantial progress since? The 
reader cannot help noticing that he is, in the de- 
scriptions, often referred to popular magazines. 
Fortunately we are also offered a large amount of 
technical matter and of more or less useful diagrams, 
and further details are promised for the seccnd 
volume. Many of these diagrams, for instance, the 
interesting prize designs of Forest and Gallice, will 
be new to all but specialists. 

We have already stated that the authors have 
compiled a very full account. But references 
are not their strong point. Quotations from 
L’Iustration, Le Yacht, &c., generally without 
date, are not of much value, and the chronological 
arrangement has its drawbacks. Names are not 
infrequently misspelled. The fault may rest with 
the journals from which the matter was taken in 
some cases ; but as regards revision, modern publi 
cations often leave something to be desired. There 
is no alphabetical name index ; but the table of con- 
tents is sufficiently explicit. We can recommend 
the volume to all interested in the construction of 
submarine boats. 


The Two Books on the Water Supply of the City of Rome, 
of Sextus Julius Frontinus, Water Commissioner of the 
City of Rome, A.D. 97. Translated by CLEMENS 
Herscuet, Hydraulic Engineer. Dana Estes and Co., 
Boston, Mass., U.S.A. 

The engineering works of the ancients, whether 

viewed from the standpoint of the layman or from 

that of the professional engineer, are of high interest, 
and always fill the intelligent man with wonder, 
not alone at what was accomplished, but also, in 
addition, at what those old nations knew of the 

roblems they were called upon to solve. The 

Kahani built by the Romans in Switzerland and 

along the shores of the Mediterranean will compare 

favourably with the best-constructed roads of the 
present day. Their methods of surmounting natu- 
ral obstacles show a remarkable grasp of engineer- 
ing problems, and a great ingenuity in overcoming 
difficulties. In view of the foregoing, an examina- 
tion of these books of Frontinus is at once interest- 
ing and instructive. It may be remarked at the 
outset that Mr. Herschel has by this translation not 
only added to his well-deserved fame as an hydraulic 
engineer, but has shown himself to be a classical 
scholar of marked ability, although he modestly 
deprecates any such title, stating that having 
waited a long time for some Latin scholar to 
make such translation, he was forced to undertake 
what classic skill had neglected, and as a result, 
he gives the first English translation published. 
He also states that he uses the English measures, 
although he recognises the superiority of the 
metric system. Mr. Hersche’’s apology for his 
translation is quite unnecessary for another 
reason. On one page he gives the Latin, and 
his translation on the opposite one. All he had 
to say to any carping critic was: ‘‘ Here is my 
translation ; if you differ, just take the Latin and 
make your own.” The book is beautifully illus- 
trated by half-tone illustrations, showing some of 
the ruins of the works described, and a perusal of 
the text suggests that human nature in those days 
was not very different from its representatives in 
modern times. On page 51 we are told how people 
endeavoured to obtain water by fraud, and the 
author’s method of remedying this theft. Again, 
the reader is shown the existence of ‘‘rings” not 
unlike some of those of the most recent modern 
civilisation: Political ‘‘ bosses’ and ‘‘heelers,” 
ward politicians and all the modern improvements 
flourished in those days with the most brazen 
effrontery, until one could almost imagine that the 

Tweed ring was familiar with the actions of its 

Roman prototypes. The falsifying of pay rolls and 

the using of public servants on a very large scale 

for private enterprises, while carrying them on the 
public rolls, is another ancient phase of modern 
political economy. The methods for acquiring and 
combining streams for a public water supply, and 
the various reasons why certain routes were chosen 
and others cast aside, are all given at length and in 








the clearest manner, The book also contains 


photographs of pipes, catch basin, bath tubs, water 
coolers, and plug cocks, together with a chapter on 
the best system of measuring water, and Fron- 
tinus’s method of establishing his unit of measura- 
ment. The pipes of lead and elbows of bronzs 
are also shown, and the difficulties Frontinus had 
to contend with in the distribution of the water, 
He also prescribed the penalties for the violation 
of the laws relating to the use of water. The book 
is beautifully got up as to paper, print, and illus. 
tration, has two complete indexes, and a photo- 
graphic reproduction of the only original MS. 
A study of Chapter XI., on the Law of Waters in 
Rome, will show how the influence of Roman law 
is felt to-day in the United States in shaping the 
constitution of various States and their legislation, 
In conclusion, the work may be thoroughly com- 
mended to the engineer, the lawyer, the publicist 
or politician, and the antiquarian. 





MACHINE TOOLS AT THE PARIS 
EXHIBITION. 


Tue Exuipsit or Messrs. KENDALL AND GENT. 


AmonG the very small exhibit of British machine 
tools at the Paris Exhibition, the collection of Messra, 
Kendall and Gent, of Manchester, is conspicuous 
for its excellence. On pages 174 and 175 we pub.- 
lish illustrations of the more important of these 
machines. On e 174 is shown an improved 
vertical milling and profiling machine. This machine 
is the medium size of a series manufactured 
by the firm as specialities for heavy engineers’ 
work, the novel features of which are the methods of 
supporting and driving the main spindle and cutters 
for giving great rigidity when cutting. The spindle 
is carried by large conical bearings, the lower one of 
which is adjustable vertically by handwheel and screws, 
and can be fixed at any convenient height and rigidly 
clamped, giving firm support close to the work. The 
cutter mandril is positively driven, its lower end 
being firmly supported by a bearing from the body of 
the machine. This bearing can be raised and lowered 
on the main vertical slide, and, being hinged, can be 
swung out of the way when not required, as when 
using face cutters, &c.’ An imgortant feature in the 
main driving is the entire suppression of all bevel 
wheels, the machine being driven by a strap passing 
over guide pulleys, with Jarge pulley on the spindle 
and double gearing. For milting brass and gun-metal,- 
and for light finishing cuts in wrovght iron and steel, 
the gearing can be quickly thrown out of action, and 
the cut taken at a high speed by strap only. For the 

rofile milling of irregular forms, such as cams, links, 
evers, &c., the longitudinal screw is disconnected, 
leaving the table free to follow the form of a template 
placed under the object being operated on, and con- 
tro‘led by a weight at the side a the machine, bein 
pene: against a roller carried by the same hing 

racket that supports the end of the cutter mandril. 
This motion can also be perfectly controlled by a long 
cross-handle at the side of the machine. 

Automatic feed motions to the table are provided 
in each direction. The feeds are of ample power for 
heavy cutting, and have a range of ten positive dif- 
ferent speeds, varying from 4 in. to 34 in. per minute, 
in order to cover all variations in speeds, materials, 
and cuts, an _ showing the exact rate of fed 
on any pulley. raduated rules and pointers are 
fitted to all slides for rapid and accurate adjustment. 

The circular table is also divided and fitted with 
pointer, micrometer wheels being applied to the longi- 
tudinal and circular motions. The machine exhibited 
has a spindle of 4 in. in diameter in the body, increas- 
ing in the conical neck, the distance from the centre to 
the main frame being 26 in., and admits work on the 
table 24 in. deep. In heavy cutting the question of 
lubrication is of great importance, and in this machine 
an ample continuous supply of oil is provided by 
rotary pump with return pipes to cistern. 

The machine has machine-cut gears throughout. 

The engraving on page 175 illustrates Dixon's 
patent radial drilling and tapping machine. The 
novel feature of this machine, which is one of 
the specialities of Messrs. Kendall and Gent, is that 
the oe and tapping of holes can be carried on 
continuously without stopping or changing the 
machine, and also without changing the drills or tap3 
in ing from one hole to another. Immediately @ 
hole is drilled, the tapping spindle, running at the 
correct tapping speed, can be brought by a single 
movement over the centre of the hole with absolute 
accuracy. This is accomplished by having two spindles 
on the saddle, running at proportionate speeds, one for 
drilling and the other for tapping, and so arran 
that one complete turn of the handwheel exactly re- 
places the drilling spindle by the tapping spindle, n? 
matter at what angle the radial arm may stand. 





The drilling spindle is carried in conical main bear- 
ings, coun‘erdalanced for rapidly withdrawing drills, 
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and provided with quick hend and power feede. The 
drilling spindle always runping in one direction 
avoids the wear and tear upon the keys, belts, &c., of 
constantly reversing ; prolongs the life of the machine ; 
and keeps it in better condition for drilling and boring. 
The tapping spindle is balanced, and always runs at 
the correct proportionate speed to the drilling spindle 
for tapping. 

It has a reversing motion for withdrawing the tap 
at twice the tapping speed, and is provided with an 
atrangement by which the spindle stops automatically 
48 800n as the tap reaches the bottom of the hole or if 
the hole be too emall, rendering it impossible to break 
the tap, and also enabling studs to be screwed firmly 
home without riek of damage. When inserting studs 








7. 


the tap can be replaced instantly by the studding 
chuck without stopping the machine. The’end of the 
tapping spindle being entirely free from encumbrance 
or large diameter, and the — being adjustable to 
any length, enables holes to be tapped in a minimum 
amount of space, and in positions often quite inacves- 
sible to other machines. 

This spindle can also be used for countersinkiog 
holes drilled by the other. 

The vertical adjustment of the radial arm on the 
upright is rapidly accomplished by power, acting 
through friction cones, controlled by a handwheel on 
side of machine. 

The driving is by electric motor, compactly arranged 
at the back of the machine, and running at a constant 


MULTIPLE AUTOMATIC SIGHT-FEED LUBRICATOR. 
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speed, a graduated series of eight positive speeds 
being provided, any one of which can be instantly 
brought into use by the hand levers at the side of the 
machine. 

The machine exhibited is the medium size of a 
series manufactured by the firm and has a spindle 24 in. 
in diameter, with a maximum radius of 5 ft., and is 
capable of drilling, tapping, and studding holes up to 
2 in. in diameter. 

(To be continued.) 





WATTS’ MULTIPLE AUTOMATIC SIGHT- 
FEED LUBRICATOR. 

WE illustrate above a Watts’ multiple sight- 
feed lubricator, as fitted to one of the City Line of 
steamers trading from Glasgow to Africa and the 
East ; the special feature being that while arranging 
for an automatic supply of lubricant under pressure, 
the apparatus effectually mixes with it a supply of 
water, more or less according to will, in ane to 
assist in the cooling of bearings and of economising 
the quantity of oil used. The arrangement consists 
of two supply pipes from conveniently-arranged oil 
and water reservoirs, discharging under turncock con- 
trol, into two separate horizontal pipes, which are 
superimposed, the lower being for water and the upper 
for oil service. These two are connected in front by 
vertical casings containing the horizontal valves whose 
stems project transversely through the casing, for 
regulating the supplies, and a specially designed 
arrangement for insuring the mixture of the two con- 
stituent parts. The oil and water mixed upwards 
through the glass casing, and onward to the bearing, 
&c., to be lubrica' The general arrangement 
is well shown by the elevation and plan (Figs. 1 and 
2), and by the engraving (Fig. 7), and need not be 
further seleved to ; the details of the valve spindles in 
Figs. 4 to 6 are more interesting, although Ning 4 simple 
in their working. The water supply, or the lower of 
the two horizontal pipes, passes the water through an 
orifice into the vertical casing, and into this orifice 
there can be screwed a stop for controlling the inlet. 
In the section, Fig. 4, this spindle is driven home in 
the orifice. The valve-rcds for oil, as well as water, 
control, work freely through stuffing-boxes and glands, 
and the stuffing-box for the oil valve is continued across 
the casing to form a chamber, so that the oil and water 
may not meet until the oil reaches the top of the cone 
shown in the cross-section (Fig. 4). The oil, therefore, 
alone pagses into the cone through a port opening 
on the oil valve stem, which is shown detached in 
Fig. 7. This opening is in the form of a slot, and 
it assists towards controlling the amount of the oil 
passxd by its position under the cone, There are 
openings to allow water to pass the stuffing - box 
enclosing the oil inlet to the cone; and two further 
openings in the bottom flange of the cone, as shown 





on the plan, Fig. 5. The oil and water thus mixes 
above the cone, anc flows, by reason of gravity and 
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FOUR-CYLINDER LOCOMOTIVE; GLASGOW AND SOUTH-WESTERN RAILWAY. 


CONSTRUCTED AT THE COMPANY’S WORKS, KILMARNOCK; MR. JAMES MANSON, LOCOMOTIVE SUPERINTENDENT. 
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pressure, to the"parts tobe lubricated. For increasing 
or reducing the pressure of oil through the apparatus, 
and keeping it constant, there is fitted on the oil tank 
a float-controlling valve, by which means a suitable 
preesure is maintained in the tank. 

Particulars may be had from Mr. J. L. Gemmill, 
162, St. Vincent-street, Glasgow. 








FOUR-CYLINDER LOCOMOTIVE. 

THE locomotive which forms the subject of our two- 
page engraving, and which is also illustrated on the 

resent page, was constructed at the works of the 

tlasgow and South-Western Railway Company, Kil- 

marnock, from the designs of Mr. James Manson. 
It has been at work for some time, having been sent 
out of the shops in April, 1897, and up to July 31 it 
has run 141,011 miles. 

With regard to the general features of the engine, 
there are four high-pressure cylinders all coupled to 
one axle, The valves for the inside cylinders are 

laced between them, and are worked direct from the 
fink motion. The valves from the outside cylinders 
are on the top of the cylinders, and are fitted with a 
relief ring or piston and actuated by a rocking shaft, 
the lower arm of which is coupled to the intermediate 
spindle by a small die-block. Therefore, although 
~ an are four cylinders, there are only the usual two 
sets of valve gear, eccentrics, &c. ; and as the outside 
cranks are arranged — to the inside cranks, the 
reciprocating masses balance each other. 

Besides the balancing just referred to, the follow- 
ing leading points have been aimed at in working out 
the design: to obtain subdivision of power and thus 
relieve or reduce the knocking which main bearings 
suffer when high-pressure steam is admitted alter- 
nately to the opposite ends of a large cylinder, also to 
secure increased crankpin area, and consequent reduc- 
tion in wear of big end brasses. 

While the area of the four-cylinders is equal to two 
cylinders 19} in. in diameter, their collective capacity 
is rather less than that of two cylinders 19 in. by 
26 in. 

Owing to circumstances, Mr. Manson had to use 
one of his standard boilers with 1206 square feet of 
heating surface; but in anticipation of the trouble 
usually experienced with large cylinders in such cases, 
it was arranged that the lup of the slide valves should 
be increased from 1 in, to 1,5; in., and that there 
should be ;% in. of lap on the exhaust side of the 
valve. With these proportions, and with a length of 
port equal to 19 in., the engine has steamed well, and 
has proved very successful in every way, especially as 
regards lightness of repairs. It was in the works fora 
short time after the accident at Gretna, when it had 
been in collision with a goods train, but since it was 
again turned out in March, 1898, it has been kept 
steadily at work, its mileage since the date just re- 
ferred to being 114,297 miles; and Mr. Manson is 
convinced that with a larger boiler there are greater 
possibilities in this type of engine without materially 
increasing the size of the cylinders. 

Referring to the engravings, it will be seen that the 
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Tubes: 
Number ... bs a“ 238 — 
Length between tubsplates 10 ft. 93 in. 
Outside diameter... oe 18 in. 
Thickness at firebox end 118.W.G. 
2 smokebox end 12 8.W.G. 
Heating Surface : 
In firebox ... i> SS ae 111 sq. ft. 
ne sk) < wey 
Total ae ee ar op 1206 ,, 
sa Ah ie ne. = om os 
orking pressure per square 
inch & mc ses au 165 Ib. 
Weight (in Working Order) : Tons Cwt. Qr. 
Bogie mits mee ae is 146 16 #0 
Driving axle nee as sik 16 10 0 
Trailing ,, soy re ae. 1 4 0 
Total a son see es 48 10 0O 
Tender : ; 
Diameter of wheels 3 ft. 104 in. 
Total wheelbase ... 12 fr. 
Contents of tank ... ae ee 2500 gals. 
“ fuel space ... ai 200 cub. ft. 
Tons Cwt. Qr. 
Weight in working order ae ee 
Total weight of engine an 
tender in working order sr 8 1 0 








HOSPITAL RAILWAY CAR AT THE PARIS 
EXHIBITION. 

Tux Goerlitz Rolling Stock Construction Company 
(Actien Gesellschaft fur Fabrikation von Eisenbahn 
Material, Goerlitz), in Silesia, exhibits a well ar- 
ranged hospital railway car. It has been constructed 
for the Prussian State Railways for the transport of 
sick or injured persons, especially the former. It is 
too much to expect that any railway company—State 
or otherwise—can keep in reserve a number of such 
vehicles, although their usefulness and comfort are 
undeniable. It is impossible to say how much the 
spread of contagious disease might be arrested if means 
existed for, at least, its partial isolation on our rail- 
ways. It may, however, be hoped that this experi- 
ment of the Prussian State Railways will prove so 
successful as to encourage the construction and use of 
such carriages by all large railway systems. The 
Goerlitz Company has kindly furnished us with the 
illustrations of this car, and as its arrangements, 
and not the details of its construction, are of special 
interest, we shall limit our description chiefly to the 
former. Outside the car differs but little in appear- 
ance from the great saloon coaches for ordinary travel, 
and which form a characteristic of the railway travel 
of to-day. It has end doors, and in addition, a large 
double side door. The body is carried on eight wheels, 
in two four-wheeled bogie trucks. The total length 
outside buffers is 17.55 metres (57 ft. 6 in.), the length 
of the body being 16.26 metres (53 ft. 4 in.). The effec- 
tive width is 2.71 metres (8 ft. 11 in.), and the maxi- 
mum height above rails 4.06 metres (13 ft. 4 in.) 
Everything appears to have been done to secure com- 
fort and mt 9 running for the car. It is fitted with 
hand brakes, with a Hardy brake, and with a West- 
inghouse automatic, that can be also used as a non- 
automatic brake; this extensive equipment has, no 
doubt, its purpose for the exhibit, but would scarcely 
be required in practice. The car is lighted by gas, 
and is heated by hot water circulation. At the 
ends are platforms and vestibules for commu- 
nicating with adjacent coaches. The wheels are 
1 metre in diameter, and the wheelbase of each truck 
is 2.50 metres; the extreme wheelbase is 46 ft. 
The fres space between the trucks, and beneath the 
body of the car is occupied by capacious storage room 
for various purposes, a necessary detail for this car. 
The illustrations on page 179 show the internal 
arrangements of the carriage. There is first an ante- 
room a, as in an ordinary restaurant car; then 
follows the main saloon, to which access is gained by 
a sliding door ; this is marked }, and is the hospital 
ward, and its fittings can be varied to suit different 
conditions. As will be seen, it is of relatively large 
dimensions, its capacity being 800 cubic feet, suffi- 
cient to give a reasonable air supply to the passengers, 
while an active ventilation is constantly secured. 
Beyond is a toilette compartment communicating with 
the principal saloon, and als» with the room beyond, 
in which baggage can be placed. as well as a litter, and 
an invalid chair for bringing in and removing patients. 
Throughout all these compartments there is a circuit 
of hot water pipesand radiators. The artificial light- 
ing is abundant, but under control by subdivision, 
especially in thesick ward. Beyond the baggage room, 
which is not the full width of the car, on account of 
a corridor, is a compartment for nurses or doctors ; 
another is reserved for the servants ; two luxuriously 
fitted up compartments provided with two beds; a 
small toilette for servants; the furnace for heatin, 
the car and a vestibule leaning to the platform and 
communicating vestibule. In all thirteen small beds can 
be made up in this car; during the day, if these beds 


as many others elsewhere. There are three second- 
class seats in the servants’ compartment. It is clear 
that cars of this sort, although not required for every- 
day use, would be often invaluable, though we fear 
their introduction is not to bs expected. We may 
add that the Goerlitz hospital car weighs when empty 
a little less than 38 tons. 








THE BORSIG ENGINE AT THE PARIS 
EXHIBITION. 

On page 712, of our last volume, we published illus- 
trations and a description of the magnificent combined 
exhibit of Messrs. Siemens and Halske, Berlin, and 
of ‘Messrs. A. Borsig and Co., of Tegel, near Berlin, 
at the Paris Exhibition. On page 182 of our present 
issue we publish an illustration of the engine, which 
is of monumental proportions, and one of the chief 
features of the Electric Station in the Exhibition. 
While referring our readers to our previous descrip- 
tion, we may mention that the engine develops 2500 
horse-power at 90 revolutions, working with con- 
dentation, and that it drives a triphase alternator of 
2000 volts at 50 periods. 





PHILADELPHIA, August 2. 
Tue statistics of the American Iron and Steel Asso- 
ciation, just published, show a pig iron production 
during the first six months of this year to have been 


NOTES FROM THE NORTH. 
G iascow, Wednesday. 
_ Glasgow ob eg 2 Market.—Only some 5000 tons of pig 
iron were dealt in last Thursday forenoon. Scotch rose 
2)d. per ton. In the afternoon 1500 tons were sold, and 
prices were unchanged from the forenoon. Five hundred 
tons of Scotch iron were sold at 66s. 9d. for the end of 
the year. The settlement prices were: Scotch iron, 
72s. 1}d. per ton; Cleveland, 693. 74d.; Cumberland 
hematite iron, 823. 9d. per ton. On Friday forenoon some 
5000 tons changed hands. Prices were easier, Scotch de- 
clining 5d. and hematite iron 3d. per ton. In the afternoon 
2000 tons were dealt in, and Scotch and hematite iron both 
left off 6d. down on the day. At the close the settlement 
prices were : 71s. 9d., 693., and 82s. 3d. per ton. Thongh 
only 500 tons changed hands on Tuesday forenoon, when 
business was resumed, the price of Scotch rose 9d. per 
ton, and that for hematite iron 6d. In the afternoon not 
a single transaction took place. Scotch iron at the close 
showed itself 1s. per ton higher than on Friday. The 
settlement prices were: 723. 6d., 693. 6d., and 83s. per 
ton. About 4000 tons were dealt in at the market this 
forenoon. Prices were irregular, and Scotch rose 2d., while 
hematite iron fell 6d. per ton. In the afternoon 2500 tons 
were dealt in, and Scotch rose other pe per ton, and hema- 
tite iron recovered the forenoon loss. The settlement 
prices were: 733. 3d., 693, 6d., and 82s. 6d. per ton, 
The following are the quotations for No. 1 makers’ iron: 
Clyde, 84s. 6d. per ton;.Gartsherrie, 85s.; Calder, 
_ 6d. Pp ery " 6d. ; by eee 903. 6d.—the 
oregoing all ship at Glasgow ; Glengarnock (shipped 
at Ardrossan), 833.; Shotts (shipped at Leith), Bs 
Carron (shipped at Pocmantsed 863. 61. per ton, 
Business has of late been practically limited to Scotch 




























7,642,569 tons; unsold stocks, 338,053 tons. The 
statistics are a surprise. When a dozen or more 
mammoth furnaces now being hurried to completion 
add their share it will give an aggregate of not far 
from 16 million tons capacity. 
have to be subtracted that antiquated capacity which | 7 
oes out for ever. The big conferences held in Chicago 
ast week amounted to nothing more than a nice mid- 
day lunch talk, and with no more significance. There 
is, in fact, no room for further unification. The most 
significant move of late is the project of the Carnegie 
interests to build a merchant steel mill and a wire-rod 
mill of most complete and labour-saving equipment, the 
product of which will come in‘o fierce competition with 
two trusts—one the American Steel and Wire Trust, 
which has been attracting so much attention of late. 
Within five years the Carnegie Company will be 
making fish-hooks and hair pins. The Cambria Steel 
Company are about to g> into freight car building. 


rom this, however, 


probably before things settle. 
of business is being done. The entire industry is almost 
at a standstill outside of structural material and steel 
rails, Future requirements are looming up, and manu- 


returning to work al 
or two—unless the wages’ schedules should not be 


action of the Carnegie Company in announcing the 
construction of two mills of immense capacity, whose 
productions will come in direct competition with 


eo to the scope of that company’s future operations. 
hey may launch into tinplate and bar iron and sheet, 
and thus crowd every trust that exists. With their 
ore ownership and control of system of transportation 
to furnaces, and their ownership of the coke field they 
have advantages and power which will enable them 
to override all trusts in steel and iron, or at least 


ahead. 





electrical and mechanical engineer to the Kimber 


was killed during the siege. 





iron, and the turnover has not exceeded a few thousand 
tons per day. The speculation account has been reduced 
to very narrow limits, and dealers have been limited 
owing to the greatly reduced stock. With home con. 
sumers there has perhaps been a little more business 
doing, but the buying has been for immediate delivery, 
or forward shipment there continues to be a great 
absence of business, and in Continental ports American 
iron is being offered at er ty below the price of 
Middlesbrough pig iron. Scotch hematite iron is quoted 
at 84s. 6d. to 853. per ton, delivered to the steel works in 
their respective districts. The stock of pig iron in 
Messrs. Connal and Cv.’s warrant stores s at 95,856 
tons yesterday afternoon, as against 97,306 tons yesterday 
week, thus showing for the past week a reduction amount- 
ing to 1450 tons. 


Finished Iron and Steel.—The steel rail trade continues 
very dull, and there are practically no new orders being 
given out. There is, perhaps, a little more inquiry for 
steel plates than there was lately, the current quotation for 
which is 8/. 23. 6d. per ton, less 5 per cent., delivered at 


Close competition is in sight. Up to present writing} th. shipbuilding yards on the Cl de: Has Amor 
no further progress has been made in agreeing upon shakes mun Gdlbvaeiine at lower prions than that aaa 9 
schedules of wages, but the company will pay the| There has of late been a steadily growing demand for 
men’s schedule or their mills will not run. Billets | bars and boiler plates, and if the makers were willing to 
have dropped to 19 dols. at Pittsburg, secretly, and | give concessions, many contracts might be made. While 
the end is not yet. Bessemer p‘g will strike 13 dole. | angle bars are easy at 8/. 23. 6d. per ton with little doing, 
Only a small volume | bars are fairly firm at 9/. 123. 6d. per ton. Boiler plates 
are firm and unchanged at 10/. per ton. Prices, both 
for steel and finished iron, are certainly quoted easier. 


Mr. Wallace Thorneycroft.—This gentleman, who is a 


facturers are page mm, encouraged. Mills are| member of the firm of Messrs. William Baird and Co., 
over the country, end in a week | iron and coal masters, and belongs to the Merryton Coal 
Company and the Pleon Colliery Company, Limited, has 


signed—rolling mill capacity will be on full again. The — the board of the Steel emg ig of Scotland, 


imited, taking the place of the late Thomas Reid, 


who was, by the way, chairman of Nobel’s Company. 


Sulphate of Ammonia.—This commodity is getting to 


trust products, is opening the eyes of a good many | be easier in price, the spot quotation being about 10/. 15s, 
to 10/. 17s. 64. per ton, and to 11. for prompt delivery. 
The latest weekly shipments from Leith were 691 tons. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.EsBroucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was 4 


exercise such a controlling influence that excessive | fairly numerous attendance on Change, and the market 
prices will be impossible, they look fora comparatively | was pretty cheerful in tone. The business done was 
quiet market for the month of August, but after that | mostly for prompt delivery, buyers being unwilling to 


it will not be safe to make a prediction 24 hours|commit themselves on forwa 
a that quotations were more likely to advance 


account, though they 


an decline during the next month or two. Sellers 


were pressing no iron on the market. In the early 
IMBERLEY.—Mr. Granville Vines has mn appoin part oO e@ day No. g.m.. evelan 
K Mr. G lle Vi has bee P P ~ se ord f the d N 3 b. Cleveland 


Council, in succession to the late Mr. G. Labram, who| which figure there were plenty of buyers. Towards the 
close of the market 693. 9d. 


tion, and it was several times 


ig iron 
hands at 693. 6d. for prompt f.o.b. delivery, at 


me the general quota- 
id, while a number of 


the 
Sou 


C. 





are not required, eight seats are provided in the 


ealoon, and the compartment reserved fur nurses, and 


Exectric Engercy In ButkK —On Monday last the 
Royal Assent was given to four Bills for the supply of 
electric energy in bulk, viz., County of Durham Electric 
Power Supply, the Lancashire Electric Power Supply, 


INSTITUTION OF -ELEcTRICAL ENGINEERS: STUDENTS’ 
Grants —The Council has awarded the promised grant 
of 5/. towards the expenses of a visit to the Paris Exhibi- 
tion, announced in a previous issue of this journal, to 
g the following students of the Institution; J. F. Avila; 

A. Buckney ; F. H. Clough; R. Fisher; A. J. L. Hurst ; 
J.T. Irwin ; T. L. James; 


Stephenson ; 
Tracey ; S. A. Tunbridge ; G. E. Turnbull ; 
dF. P, Whitaker. 


North Metropolitan Electric Power Supply, and the 
th Wales Electric Power Distribution. 





K. Jewson ; L. R. Lester ; 

N. Nettley; R. L. Pearson; M. Solomon; C, T. 

. J. Thomson; W. A. ee a A. J. 
. HH. Wi 


makers put the price at 70s. The lower qualities were 
not so abundant as they have been, and consequently 
showed some improvement in quotations. They were 
still, however, relatively considerably cheaper than 
No. 3. Foundry No. 4 was 67s.; and grey fo 663. 
Middlesbrough warrants were steady at 693. 3d. cash 
buyers. East coast hematite pig was in good demand, 
and the supply was inadequata, so that it was not 
surprising to find buyers’ attempts to forcs prices down 
unsuccessful. For early delivery of Nos. 1, 2, and 3 about 
86s. was the figure. Middlesbrough hematite warrants 
not quoted. Spanish ore was very strong, but there was 
not a great deal doing in it. Rubio was 21s. 94. ——_ 
Tees, and freights from Bilbao were 8s. 14d. to 8s. 3d. 
To-day there was no alteration in quotations for makers 
iron. Middlesbrough warrants advanced by the close to 
693. 63. cash buyers. 





est; 


Manufactured Iron and Steel.—On the whole, the 
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manufactured iron and steel trades are steady. Since 
last week iron ship-plates have gone up 2s. 6d., and 
rails have dropped 23. 6d. Other quotations show no 
change. New orders are not very plentiful, but several 
makers report that they are fairly well situated so far 
as contracts are concerned. The following are the 
market quotations: Common iron bars, 9/. 10s.; best 
bars, 10/.; best best bars, 11/.; iron oe steel 
ship-angles, and iron ship-plates, 8/. 2s. 6d.; steel ship- 
plates, 87. ; and steel hoops, 10/.—all less the customary 
2} per cent. discount for cash. Heavy sections of steel 
rails are now 7/. 5s. net at works. 


Coal and Coke.—Coal is firm, but there is not much 
being sold at current prices, the output of the collieries 
being taken up for weeks in some cases. Bunkers are 
16s. to 163, 6d. f.o.b. for unscreened qualities. Coke 
has a downward tendency. Average blast-furnace quali- 
ties are at 28s, delivered here, but in several cases con- 
cessions are being made. 


Weardale Steel, Coal, and Coke Company.—The direc- 
tors of the Weardale Steel, Coal, and Coke Company 
have recommended, in addition to paying a dividend of 
6 per cent. on the deferred ordinary shares from the dates 
when the instalments were paid up, that a further sum of 
40,0002. be divided equally between the preferred ordinary 
and deferred ordinary shares in accordance with the 
Articles of Association, which is equal to an additional 
dividend of 4 per cent. on the preferred ordinary shares 
and nearly 9 per cent. on the ordinary shares. This re- 
commendation will be subject to the approval of the 
shareholders at the general meeting to held next 
month. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Election of Master Cutler.—Mr. Richard Groves Hol- 
Jand, steel converter and Swedish iron and steel mer- 
chant, of Sheffield, has been elected Master Cutler for the 
ensuing year, by the Cutlers’ Company of Hallamshire. 
Mr. Holland is a member of a family which has for many 
generations been engaged in the Sheffield trades, and 
commenced business on his own account in 1862. 


Midland Institute of Engineers. —On Saturday the 
annual meeting of the Midland Institute of Mining, 


g. 
Civil, and Mechanical Engineers was held at Sheffield, | 7 


the President (Mr. W. H. Chambers) being in the chair. 
The annual report and statements of accounts were a 
They showed the Institute to be in a sound financial con- 
dition. Mr. A. T. Thompson read an interesting paper 
on “Underground Electric Haulage at the Manver’s 
Main Collieries,” discussion upon it being adjourned. 
Speaking later, Mr. W. H. Chambers said reliable data 
showed that in the area in which coal was now being 
worked in the Yorkshire district there was an ag 
gregate thickness of 55 ft. of coal yet to be worked, 
and between Leeds and Nottingham they had an 
area of over 4000 square miles of coal measures, so 
that Yorkshire need not get nervous about its sup- 
lies. Mr. John Gerrard (the new President), said 
e believed the output in Yorkshire in 1860 was 
only 84 million tons, whereas last year it was 27 million 
tons. It had been predicted that when other mining 
districts had passed away Yorkshire would still con- 
tinue, but the day was far distant when the coalfields 
would be exhausted. It might be that thinner seams 
would have to be worked, and worked at a higher cost, 
and capital would also have to be found for sinking to deep 
seams, 


Electric Lighting at Rotherham.—The foundation stone 
has been laid of the electric power and lighting gene- 
rating station for the borough of Rotherham, the under- 
taking being in the hands of the Corporation. The scheme 
provides for both public and private lighting, under the 
three-wire continuous current system, and it is estimated 
that in two years’ time the supply will be equal to 105,000 
units per year. The Corporation have power to borrow 
27,969/. for this purpose. 


South Yorkshire Coal Trade.—All the collieries in the 
district continue to be hard pressed to meet the demand 
for all qualities of coal. The orders coming to hand for 
Continental countries equal those bulk of the past 
few months, and the home trade is also very heavy. 
Prices retain their buoyancy, and it is probable that an 
advance will be made in the price of house coal in the 
district, as has been done in respect of coal sent south- 
wards. Small coal and slack are a little more plentiful, 
and the coke ovens are now able to secure sufficient for 
their requirements. 


Iron and Steel.—There is a continued slowing down of 
business in the steel file and some other branches of the 
Sheffield trade, and arrears of orders are being more 
tapidly cleared off than has been possible for many 
months past. It is usual for trade to be quieter from the 
end of June to September, and the lull may be only tem- 
Porary. Prices of finished steel and finished bar iron are 
tather easier, but no appreciable decline is likely to take 
eo. until the cost oF production is reduced. Manu- 
acturers of spades, shovels, picks, large hammers, and 
other mining and excavating tools report that there is a 
distinct falling off in new work, although they have still 

lenty of orders on hand to keep them going. It was 

oped that by this time the demand for these implements 
for use in South Africa would have well set in, but until 
the mines are opened and men begin to settle, such wares 
are not wanted. 





German Stream Navication.—The Hamburg- American 
Line has established a special service between Hamburg 
Para and Manaos. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—Some small lots of best steam coal required 
to complete cargoes of _—- laden vessels ara reported 
to have been purchased at 283. per ton. Small steam coal 
has again shown an upward tendency, the best descrip- 
tions having realised 17s. per ton. Household coal has 
been firm ; No. 3 Rhondda has made 233. to 23s. 6d. 
per ton. Coke has maintained former rates; furnace 
qualities have made 31s. 6d. to 323. 6d. per ton. As 
regards iron ore, the best rubio has been quoted at 
20s. 6d. to 21s., and Tafna at 193. 6d. to 20s. per ton. 


Lydney.—The tin works of Messrs. Thomas and Co. 
were closed for a fortnight on Saturday. The oppor- 
tunity will be utilised to overhaul and generally repair 
the machinery. 


Great Western Railway.—A considerable advance has 
been made with various works in hand, especially with 
the South Wales and Bristol direct line, the Bristol har- 
bour lines, the Wrington Vale Light line, the Truro and 
Newquay line, the Rhos lines, near Wrexham, and the 
Acton and Northolt line. Tenders have been invited for 
the construction of,a branch to the Roath dock, Cardiff. 
The Stert and Westbury line has been practically com- 
pleted. The East Usk line has also been completed with 
the exception of a short length for which a contract has 
been let. The doubling of the Salisbury branch between 
Heytesbury and Codford has been completed and brought 
into use, and the doubling of the remaining portion of the 
branch is being p ed with. The widening of the 
Monmouth lines, and the improvement of the Ely Valley 
line, has also made good progress. New stations have been 
practically completed at Reading and Windsor, and the 
reconstruction of Plymouth Station is also well advanced. 
A new station has been opened at Keyham, near Devon- 
_ During the past half-year, 12 new locomotives were 

uilt and 75 were reconstructed with new boilers at the 
cost of revenue. The outlay made for additional rolling 
stock in the first half of this year was 228,160/. The 
te outlay under this head was carried in conse- 
quence to 11,861,405/.: The number of locomotives upon 
the system at the close of June was 1963, with 1067 
tenders; the corresponding totals at the close of De- 
cember, 1899, were 1933 engines and 1048 tenders. The 
cost of the 30 additional engines and 18 tenders placed 
upon the system in the first half of this year was 64,094/. 
e cost of locomotive power in the first half of this year 
was 990,964/., as compared with 880,342/. in the corre- 
sponding period of 1899. The aggregate distance run by 
trains in the first half of this year was 22,760,162 miles, 
as compared with 21,987,686 miles in the corresponding 
period of 1899. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The half-yearly meeting of this company was 
held on Friday at Bristol, Colonel Savile presiding. The 
chairman said a company which for nearly 40 years had 
never paid less than 10 per cent. did not require a long 
speech from him. The company had often in the t 
paid a small bonus in addition to its 10 per cent., and he 
was glad to be able to recommend that the same course 
should be adopted on that occasion. Thedirectors’ report 
was adopted, and the dividend and bonus recommended 
were declared. 


The Bristol Channel.—The Bristol Channel imports last 
year were valued as follows: Bristol, 11,245,263/. ; 
Cardiff, 3,352 1917. ; Swansea, 3,302,825/.; Gloucester, 
2,519,3377. ; Newport, 1,046,614/. ; Exeter, 119,584/, ; 
Bridgwater, 93,6822. ; Milford, 19,4277. ; and Barnstaple, 
12,9197. It will be seen that the value of the imports at 
Bristol in 1899 exceeded that of all the other Bristol 
Channel ports combined. 


Rhondda and Suansea Bay Railway.—The receipts on 
revenue account for the past half-year showed an increase 
of 24137. ; but, on the other hand, the working expenses 
also increased to the extent of 23307. The increase in the 
net revenue was accordingly only 83/.: and even now 
the dividends on the preference capital of the company 
are not fully provided for. The expenditure on capital 
account for the past half-year amounted to 14,2661. 
Arrangements have been made with the Port Talbot 
Railway and Docks Comenr for the provision of ex- 
change sidings at Port Talbot Docks, and other facilities 
for dealing with the Rhondda coal traffic. Coal is being 
raised at the Hendre-Wen colliery, and a permanent 
shaft is now being sunk to the lower measures. A small 
colliery has also b2en opened near Pontrhdyfen. 


Bath Stone Firms.—Another step towards the acquisi- 
tion by the Bath Stone Firms of the entire stone trade of 
Portland has now been completed, and only one impor- 
tant firm—that of Mr. J. F. Barnes—remains outside the 
monopoly. Messrs. Stewards and Co., of Portland, Nine 
E'ms, and Pimlico, have disposed of their business, com- 

rising some of the largest quarries in the island, to the 
Bath irms. 

Taff Vale Railway.—The gross revenue of this system 
for the first half of this year was 429,655/ , as compared 
with 434 8537. in the corresponding period of 1899. The 
working expenses were 244,175/., as compared with 
238,2947. The net revenue for the first half of this year 
was accordingly 185,480/., as compared with 196,559/. 
The directors recommend a dividend upon the ordinary 
stock at the rate of 3} percent. per annum, equivalent to 
84 per cent. per annum upon the old stock. The prin- 
cipal items of capital expenditure for the past half-year 
were as follow: Additional accommodation — Ponty- 

ridd, 3614/.; Llandaff loop line (Act 1897), 9063/.; 

ilfynydd loop, 3382.; sidings, Penarth, 1177/.; tips and 

s, Pe Dock, 47,940/.; Penarth Subway, 2377/.; 
and automatic brake gear for locomotives, 1390/. The 
estimate of further expenditure on capital account for 





the next half-year is 50,000/., including 10,0007. for in- 


creased station and siding accommodation, 4800/,. on 
oe curve and Llandaff loop, 25,0002. for new tips 
and electric lighting, Penarth and 10,000. for 
widening Penarth curve to Llandough. 


Cheltenham.—A a special meeting of the Cheltenham 
Town Council it was resolved to pi at once with the 
erection of a town hall on the Winter Garden site, at an 
estimated cost of 30,000/., exclusive of 50007. for decora- 
tive features and fittings. The necessity for the build- 
ing has arisenin consequence of the approaching demoli- 
tion of the historic Assembly Rooms which were recently 
purchased by Lloyd’s Bank.—The directors of the Chel- 
tenham Gas Company announce that after the current 
quarter they will raise the gas from 2s. 4d. to 2s. 7d. per 
1000 cubic feet. 


The ‘‘ Narcissus.”—The armoured cruiser Narcissus, 
which is fitting out at Portsmouth, as tender to the 
| popes establishment on Whale Island, is to have all 

er guns — except the two 9.2-in. guns mounted 
fore and aft. e will then be supplied with every other 
type of gun of smaller calibre than the 9-in. for the pur- 
pose of training the seamen. The Narcissus carries, in 
addition to two 9.1-in. guns, ten 6-in., six 6-pounders, 
three 3-pounders, six Maxims, and three light guns. Ali 
these are to be kept ready for use at the gun-mounting 
sheds, and once a year they are to be re on the 
ship and marked, so that in case it should be desired to 
commission the Narcissus her proper guns could be 
readily supplied to her. 

Wireless Telegraphy.—A large tel h pole bas been 
laced in position on mapa Bak c eee to the Quay at 
Ifracombe. The pole arrived at Ilfracombe in three 

rope but these were spliced together so as to form one 
ong pole. The total length is 116 ft. 3 in. The pole is 
17 in. in diameter at the base, tapering to 34 in. at the 
top, and weighs close upon 2 tons. It is fixed at a depth 
of 6 ft. in the solid rock, and will be used for wire 
coeprephy experiments, between the Mumbles on the 
Welsh coast and Ilfracombe on the Englishside. A yard- 
arm is provided for the purpose of suspending a portion 
of the apparatus necessary at the top of the pole. The 
experiments have been authorised by the Government. 
The distance between the Mumbles and Ilfracombe is 
just over 21 miles. 


Newport Industries.—A piece of ground at Newport, 
known as the Great Western Wharf, was offered for sale 
by auction at Tokenhouse-yard, London, on Monday, 
and sold for 34,750. to Mr. T. Parry, auctioneer, New- 
port, acting on behalf of a client. Ib is stated that the 
firm, on whose behalf the purchase was made; is interested 
in the local iron trade, and that it intends to develop the 
property by the erection of works upon it. 


The ‘‘ Bulwark.”—The Bulwark, line-of-battleship, has 
made considerable progress at Devonport during the past 
few weeks, and externally she presents as for an 
appearance as the Implacable, which was commenced 
some months earlier. The Bulwark has her engines and 
boilers on board, both funnels are in position, and the 
upper deck is closed up. Every effort will be made to 
commence her steam trials in November. 





Coat aT Hamsurc.—The imports of coal into rar gees 4 
in May amounted to 435,954 tons, as compared wit 
382,537 tons in May, 1899. In thess totals British coal 
figures for 288,980 tons and 234,776 tons respectively, and 
Westphalian coal for 146.914 tons and 147,771 tons respec- 
tively. The deliveries of Westphalian coal, accordingly, 
remained about stationary in May, while those of English 
coal considerably inc’ 





Srper1a.—The present population of Siberia is about 
8,000,000. Assuming that its resources are equal to those 
of Russia in Europe, Siberia is capable of sustaining a 
population of 80,000,000. It is believed that Siberia 
could produce 10,000,000 tons of wheat annually, 5,000,000 
tons of which would be available for exportation. The 
immense coal deposits of Siberia have scarcely been 
touched at present. A great stimulus will, of course, be 

iven to Siberian production by the now nearly completed 

rans-Siberian Railway. 





HULL AND BARNSLEY Rattway.—The net revenue for 
the past half-year amounts to 101,551/,, inst a nev 
revenue of 77,418/. in the corresponding half of 1899. 
After fixed and other charges have been provided for 
there remains a balance on the half-year of 48,481/., 
which, with 11,2517. brought forward from the previous 
six months, leaves 59,733/., as compared with 42,296/. for 
the corresponding half of 1899. Out of this 59,7337. the 
directors recommend a dividend on the ordinary stock at 
the rate of 1 per cent. = annum, carrying forward 
25,9952. Ships of a total burden of 643,137 tons entered 
the Alexandra dock during the past -year, being an 
increase of 93,452 tons over the corresponding half of 
1899. The dock extension, with the additional coal ship- 
ping hoists (two of which were brought into use during 
the half-year), has enabled the company to deal with the 
_ increase which has taken place in the shipment of 

. The increase in the working expenses has arisen 
from the increased cost and consumption of coal, as well 
as in materials and wages. The directors made nee. 
ments, ye to January last, for the supply at reasonable 
prices of the greater portion of the coal required for the 

resent half-year. The works on the South Yorkshire 
xtension Railway are making satisfactory con- 
sidering the difficulty of os sufficient labour, and the 
directors are confident that the opening of this line, as 
well as of the Dearne Valley Railway, which is also under 





construction, will result in a considerable increase in the 
coal traffic passing over the Hull and Barnsley. 
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2500 HORSE-POWER VERTICAL ENGINE AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. A. BORSIG AND CO., TEGEL, NEAR BERLIN. 


(For Notice, see Page 180.) 
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TEREASGOW AND SOUTH-WESTERN RAILWAY. 


FRO JGNS OF MR. JAMES MANSON, LOCOMOTIVE SUPERINTENDENT. 


Desf Page 178.) 


4 


Worlang Pressure 165.28 ner o° 
3 Valves 


Heating Surface in Tubes 1096 Sq. Feet 
” ” » Firebox 711 ” ” 
Total.1206 » » 
Fire Grate Area 18 Sq. Feet. 


¥ i 
‘oe 
ae 
A 
& 
. 
{ 
\ 
! 
+ 
*. 


40 0ut* Bax. - 
4-63 Ber Tyres 
iy 


67.Qae’ Cab es 























AUG. 10, 1900. ] 





ENGINEERING. 


183 








AGENTS FOR “ENGINEERING.” 


Austria, Vienna: Lehmann and Wentzel, Kirtnerstrasse. 

Carg Town: Gordon and Gotch. 

EDINBURGH : John Menzies and Co., 12, Hanover-street. 

Franck, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

GERMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Co. (for 
Advertisements). 
es: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
GuasGow : William Love. 
Inp1A, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty : U. Hoepli, Milan, and any post office. 

LIVERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

Norway, Christiania: Cammermeyers Boghandel, Carl Johans 
Gade, 41 and 43. 

New Sour Wa.gs, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Co. 

RorTreRDAM : H. A. Kramer and Son. 

SourH AusTRALIA, Adelaide : W. C. Rigby. 

Unitep States, New York: W. H. Wiley, 43, East 19th-street. 

Chicago : = > Holmes, 1257-1258, Monadnock 
Block. 

Vicrorta, Melbourne: Melville, Mullen, and Slade, 261/264, Collins- 

street. Gordon and Gotch, Limited, Queen-street. 








We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JOHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winey, 43, East 19th-street, New York, 
and Mr. H. V. HoumEs, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are: 
For thin (foreign) paper edition, 17. 16s. 
paper edition, 2/. 0s. 6d.; or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 

AMERICAN ADVERTISERS can obtain full particulars con- 
cerning our Advertisement Rates from Mr. WILLARD C. TYLER, 
913, Morton Building, New York; and Mr. H. V. Houmegs, 1257- 
1258, Monadnock Block, Chicago, ___ 
MB 0 ADVERTISEMENTS. - 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on nc Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. _ 





SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, direct from the Publisher, 


post free for twelve months, at the following rates, payable in 
advance :— 





For the United Kingdom.............. £1 9 2 
»» all places abroad :— 

Thin paper copies .......... £1 16 0 

hick So Cie eee cence £2 0 6 


All accounts are payable to *‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

When Foreign Subscriptions are sent by Post Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to 
the Publisher, together with the agent’s name and address. 

Office for Publication and Advertisements, Nos. 35 
and 36, Bedford-street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
pre other publications bearing somewhat similar 

es. 


TELEGRAPHIC ADDRESS—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3663 Gerrard. 








CONTENTS. 
PAGE 
The Use of Gas Engines in 
Connection with Electric 
Power Plants(Jlustrated) 169 
The Indian Earthquake of 
June 12, 1897 (Zllustrated) 172 
The Work of the Reichsan- 
boon Mee PO ee 
Leiteratwte v.viecseseseed ce 
Machine Tools at the Paris 
Exhibition (/lustrated).. 176 


, PAGE 
Notes from the South-West 180 
The Navy Boiler Committee 183 
Copper Supplies and Con- 
sumption................ 184 
Recent Cases Relating to 
Merchand'se Marks...... 
2||The Transbaikal Hei-lun- 
Zagan Railway .......... 
German Bridgebuilding Ex- 
hibits at the Paris Exhi- 


Watts’ Multiple Automatic mean SREEE TL EER ee 186 
Sight- Feei Lubricator NOD oo sv 6ck nk Savesv occa 1-9 
Ce: eae SOOO b hin vd. 6'0:00 wenn 190 

Four-%linder Locomotive Electric Wiring............ 190 
(Illustrated) ............ 78 _ SS ae pe 190 


Hespital Railway Car at tie 
Par’s Exhibition (Jl/us.).. 179 
e Borsig Engine at the 
Paris Exhibition (Ji/18.).. 179 

Notes from the United 
States 


Rack Locomotive at the 
Paris Exhibition (J/lus- 
WMM oiss tnd osc obeecceas 19 

Industrial Notes 

Internaticnal 
tions 2 

Launches and Trial Trips .. 194 

“* Engineering” Patent Re- 
cord (Illustrated)........ 


the Northern Counties .. 179 








Notes from South Yorkshire 180 

With a Two-Page Engraving of a FOUR-CYLINDER LOCO- 
MOTIVE FOR THE GLASGOW AND SOUTH-WESTERN 
RAILWAY, 





0d. ; for thick (ordinary)" 





NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








Reaping Cases. — Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 








NOTICES OF MEETINGS. 

THe InstTITUTION OF JuNIOR ENGINEERS.—Summer meeting at 
ee eens August 18, reception at the 
Town Hall by the Mayor; visit Messrs. Swan and Hunter’s 
Works, and the works of the Electric Supply Company.—Tuesday, 
visit Messrs. Sir W. G. Armstrong, Whitworth, and Co.’s Elswick 
Works, the Engineering Department of the Durham College of 
Science, and the works of the Newcastle and District Electric 
Lighting Company.—Wednesday, trip on the river to inspect the 
Tyne Improvement Commissioners Works.—Thursday, Excursion 
to Sunderland to inspect the works of the River Wear Commis- 
sion.—Friday, visit the Allhusen works of the United Alkali 
Company, the preliminary works of the Corporation’s Electric 
Tramway Undertaking, summer dinner in evening at the County 
Hotel, the President, the Hon. Charles A. Parsons, F.R.S., in 
the chair. 

THE INSTITUTE OF SANITARY ENGINEERS.— 63 and €4, Chancery- 
lane, W.C., London. The following meetings will be held on 
Wednerday, August 15: Examination and Literary Committee at 
2.30 p.m. General Purposes and Finance Committee at 3.30 p.m. 
Election Committee at 5 p.m. Council meeting at 7 p.m. 


ENGINEERING. 


FRIDAY, AUGUST 10, 1900. 











THE NAVY BOILER COMMITTEE. 


TxE statement made in the House of Commons 
by the First Lord of the Admiralty on Tuesday last 
will, we think, on the whole, be received with satis- 
faction by the public. There will be seven members, 
a quite sufficient number for a working Committee, 
and the members already chosen are men of known 
position. No doubt every marine engineer can 
think of a dozen or more of his profession who 
would seem at first glance almost to claim a position 
on the Committee from their eminence, practical 
knowledge, or some other qualification. On further 
examination, however, it would be found that the 
majority of these had the one great disqualifying 
element—a personal interest in the question to be 
decided, or, at any rate, strongly rooted opinions 
previously expressed—therefore, a bias one way or 
the other. Naturally a man who has, to some 
extent, staked his professional reputation in ex- 
pressing opinions is loth to go back on his judg- 
ment. It is only very strong, very clear-minded, 
and very conscientious people who do so. 

There is no doubt Mr. Goschen and his col- 
leagues had a very difficult task set them in forming 
the Committee, and even as it is we are not sure 
they have steered quite clear of: the last disqualifi- 
cation to which we have made reference. The six 
members of this most important Committee, already 
selected at the time of writing, are, first of all, a 
vice-admiral as President. It is an accepted con- 
vention that the chair should be occupied by an 


| ornamental personage, and no doubt Sir Compton 


Domville will servé as well: as any other vice- 
admiral. Mr. List, the superintending engineer 
of the Castle Line of steamers, was the next men- 
tioned by Mr. Goschen in his statement, and his 
name may be coupled with that of Mr. Bain, who 
holds a similar position on the Cunard Line. The 
superintending engineers of our large steamship 
lines are always picked men. Asa rule they have 
had sufficient sea experience, perhaps ‘sometimes 
a little too much, and they are constantly having 


6 | brought before them for solution practical problems 


in marine engineering. It may be that occasionally 
the calls on their time prevent them pushing inquiry 
ahead into new fields ; and, like many marine engi- 
neers, perhaps they are apt at times to be a little 
conservative, remembering, as they do, the heavy 
responsibility as regards the life and property that 


1| devolves on the machinery they control and the 
92|}many chances there are against pecuniary gain 
3 | accruing from new inventions. 


However this may 
be as a rule, both Mr. List and Mr. Bain have 
earned for themselves a position in the front rank 
in a class that is composed of the selected of their 
profession. 

In addressing engineers there is no need to sa 
anything in regard to the claim of Mr. Milton, the 





fourth on the list, to be invited to act on this Com- 
mittee. He wasa member of the last Admiralty 
Boiler Committee, from the report of which sprang 
the decision of the Admiralty to adopt the water-tube 
boiler for big ships. As Chief Engineer-Surveyor 
to Lloyd’s, Mr. Milton’s experience in marine engi- 
neering of mercantile vessels is unique, and to this 
may be added that he possesses an aptitude which 
is naturally scientific, and which has enable him 
to turn his unrivalled opportunities to splendid use. 

It would be difficult to find three engineers who 
would better represent the mercantile marine, but 
it must be remembered that the water-tube boiler 
is not, as yet, a mercantile boiler in any general 
acceptation of the term. The natural point of 
view of these gentlemen, when viewing the subject, 
will be from a merchant-ship standpoint ; but we, 
may trust to engineers of such experience and higher 
education to take up new ground as the occasion 
demands. Mr. Milton, as our readers are aware, 
has devoted a good deal of thought and labour to 
the water-tube problem, having read several papers 
on the subject before the Institution of Naval 
Architects, the Institution of Civil Engineers, and 
other societies. He has devoted himself in these 
contributions chiefly to the statement of facts, and 
not opinions ; but it is not difficult to surmise that 
he is by no means favourable to water-tube boilers 
for merchant ships. ‘ 

The remaining member of the Committee already 
announced at the time of writing is Dr. Alexander 
Kennedy, who, it is hardly necessary to inform our 
readers, filled for so many years the chair of 
Engineering at University College. Before becom- 
ing a Professor of Engineering, however, Dr. 
Kennedy had a very practical training during a 
term of service with a large marine engineering 
and shipbuilding firm. ‘The extended labours of 
the research Committee on marine engine trials, 
made by the Institution of Mechanical Engineers, 
were under the direction and personal super- 
intendence of Dr. Kennedy, who made the reports 
in which the results of the trials were set forth. 
This experience in itself would be enough to 
qualify a marine engineer for a position on the 
Committee, but the many engine trials carried out 
by Dr. Kennedy since his retirement from his 
former professorship have supplied an experience 
which will be essentially valuable in the delibera- 
tions of the Committee. Although Dr. Kennedy 
is now chiefly known in connection with land prac- 
tice, more especially in the branch that deals with 
the generation of electric energy, Mr. Goschen 
could not have made a wiser choice in deciding 
upon those he would invite to serve on the Com- 
mittee. 

The sixth member will be an engineer officer of 
the Royal Navy holding the rank of an inspector of 
machinery. It was, of course, inevitable—or, 
perhaps, we ought to say necessary~that the 
Admiralty should be represented on the Committee. 
Without some one from the department, the busi- 
ness could hardly have been conducted, owing to 
want of knowledge, for though official witnesses 
would in any case be at command during the fram- 
ing of the report, questions of detail are sure to arise 
which would necessarily have to be answered at 
once. There is yet another member to be appointed. 
He will be a naval engineer, who will a had 
experience with the Belleville boiler, and will also 
form a necessary unit of the Committee. 

On the announcement of these names in the 
House, Mr. C. H. Wilson asked whether any of 
the mercantile marine engineers had had any ex- 
perience with water-tube boilers. The question 
was a perfectly natural one, especially from the 
member for Hull. Mr. Wilson, as is well known, : 
is the leading partner in a firm of steamship 
owners, who have introduced the water-tube boiler 
into their own vessels with most praiseworthy 
enterprise ; and who, moreover, spinster to their 
own report, are reaping the benefit of their advance 
by improved service. We have, however, already 
dealt with this aspect of the question, and the 
vessels into which Messrs. Wilson have put the 
Babcock and Wilcox boiler, are so dissimilar from the 
ships of the Royal Navy, that the experience gained 
by their own sea-going engineers would hardly be 
sufficient to warrant the Admiralty in asking them 
to serve on the Committee, even if in all other 
respects they were eligible. The suggestion made 
at the same time by an Irish member, that the 
member for Gateshead should be invited to join 
the Committee, was, of course, hardly within the 
bounds of reason. The inclusion of Mr, Allan 











184 


ENGINEERING. 


[Auc. 10, 1900. 








would have reduced the inquiry to an absurdity. 
Mr. Goschen has wisely steered clear of any 
vxmans complications by keeping outside the 
ouse of Commons. 
Whether some of the big engineering contractors 
to the Admiralty should have been included is a 


point upon which there may be some difference of | pa 


opinion ; but here again, we think, wisdom has 
been shown in the course pursued. It will be 
remembered that the last iler Committee in- 
cluded the contracting element, but on that occa- 
sion no rival interests clashed. When the Com- 
mittee was formed it appeared simply a case of 
shell boiler against shell boiler, and any firm 
competent to make any one type would possess 
facilities for making any other type. Now we have 
quite a different state of affairs, and one can hardly 
doubt that a good deal of the strong feeling now 
expressed on this question is prompted—no doubt 
unconsciously — by the. remembrance of the vast 
sums sunk in boiler-making plant, that may become 
obsolete if advance continues on new lines. Still 
it might have been oe one would have 
thought, to have found among the eminent con- 
tracting engineers, one, or perhaps two, gentlemen, 
who would have been above all danger of being 
influenced by material considerations ; by which we 
mean that they would not have benefited one way 
or another, whatever might be the tenour of the 
report. We add the latter sentence, not as casting 
a slur on the good faith of engineers, but because 
it is necessary in public matters of this kind to 
make no allowances of an ethical nature in order to 
escape what would bezome invidious distinc ions. 

Passing from the personnel of the Committee to 
the task which it is set to perform, we find the 
instructions—of which Mr. Goschen gave a pre- 
liminary sketch in the House—to be of a compre- 
hensive and liberal nature. In the first place, they 
are ‘to ascertain practically and experimentally 
the relative advantages and disadvantages of the 
Belleville boiler for naval purposes as compared 
with the cylindrical boiler.” That in itself almost 
covers the ground, but the Committee are further 
instructed ‘‘to investigate the causes of the defects 
which have occurred in these boilers and in the 
machinery of ships fitted with them, and to report 
how far they are preventible either by modifica- 
tions of detail or by difference of treatment, or how 
far they are inherent in the system.” 

The task here set the gentlemen who form the 
Committee is one of great magnitude, and the report 
the Committee will issue should be a complete 
treatise on marine boiler construction, if they 
follow the instruction fully; more, however, re- 
mains to be done. The Committee are ‘‘ also to 
report generally on the suitability of the pro- 
pelling and auxiliary machinery fitted in recent war 
vessels, and to offer any suggestion for improve- 
ment, stating at the same time the effect as regards 
weight and space of any alterations proposed.’ 

It is to be presumed that the word ‘‘ suitability ” 
here used, means suitability to water-tube and 
shell boilers respectively, otherwise the water-tube 
boiler question is likely to be swamped by a much 
wider inquiry. Taking this for granted, the last 
instruction is very necessary, for there is little use 
in having a light boiler, if, as has been alleged, the 
whole gain in weight is more than counterbalanced 
by additional feed srrangements, separators, air 
compressors, reducing valves, and ae adjuncts 
to the new system of steam generation. Upon 
these points we may hope to get something definite 
and authentic from the report when it is issued. 

The Committee are not confined to a comparison 
between Belleville and shell boilers, but are 
instructed ‘‘to report on the advantages and dis- 
advantages of the Niclausse and the Babcock and 
Wilcox boilers compared with the Belleville.” 
That will add greatly to the labours of the Com- 
mittee; but the work will be well worth doing. 
The most important part of the reference is, how- 
ever, yet to come, for the instruction further goes 
on to say that the Committee are to report ‘‘ whether 
any other description of boiler has sufficient 
advantages over the Belleville or the other two 
types mentioned as a boiler for large cruisers and 
battleships to make it advisable to fit it in any of 
Her Majesty's ships for trial.” This last point 
opens up the very question of small or vertical 
tubes as against | or horizontal tubes. It is a 

uestion so big, so important, and so complicated 
that the mercantile marine engineers who are on 
the Committee might well express themselves 
unable to deal with it from a naval standpoint 








without derogation to their professional status. 
There is no doubt but that the small vertical tube 
boiler has stéadily been gaining the confidence of 
naval engineers, and is being used for larger ships 
and higher powers. Up to now it has chiefly been 
used for extremely fast craft where lightness is the 
ramount consideration. For larger vessels addi- 
tional weight may be allotted for the development 
of the same power, and this may lead to tubes of 
larger diameter and thicker metal than have been 
thought desirable in the ‘‘express” boilers of 
torpedo craft. Probably the solution to the pro- 
blem will be found in compromise in regard to the 
latter two elements of design, but however this 
may be, vertical or approximately vertical position 
of tubes and short direct passages for circulation of 
water and steam, appear to offer points of advantage, 
the absence of which is hardly to be compensated 
for. 

The Admiralty have not only been liberal to the 
Committee in the terms of reference, but also in 
the facilities to be afforded for carrying out the 
heavy and important task that has been set. For 
the purpose of making direct experiments, the 
Hyacinth, a cruiser with Belleville boilers, and a 
similar cruiser with cylindrical boilers, will be at 
the disposal of the Committee. They are to have 
copies of reports of all the defects of machinery and 
boilers which have occurred during the naval 
manceuvres, and they will be able to inspect the 
ships specially commissioned for the manceuvres. 
The excessive coal consumption of the Europa, of 
which we have heard so much of late, is to be 
ve inquired into by the Committee as soon as 
the vessel returns from Australia, and for the sake 
of arriving at a conclusion special trials will be 
made with the ship if found necessary. Further 
facilities will be given to the Committee to get infor- 
mation by making runs on ships in commission, or 
examining their boilers and machinery when in port. 
This includes the Diadem, Arrogant, and Furious, 
which have Belleville boilers, and the Pactolus, which 
has Blechynden boilers ; the Pelorus, which has Nor- 
mand boilers, and has recently returned from three 
years’ continuous service, and the Powerful will 
also be available for examination during their refits. 
Further, the Sharpshooter, the first vessel in the 
Navy fitted with Belleville boilers; the Seagull; 
with Niclausse boilers ; and the Sheldrake, with 
Babcock and Wilcox boflers, will be available for 
comparative experiment. 

In conclusion, Mr. Goschen stated that it is par- 
ticularly desired that any conclusions the Committee 
might arrive at should be supported by experi- 
mental proof as far as possible, and that they should 
propose any further experiments they might think 
necessary. 

With so able a Committee, and so comprehensive 
a reference, the report cannot fail to make a valu- 
able addition to the knowledge of marine engineers 
in this branch of their profession. With so much 
work before them there is a fear that the report 
may almost become obsolete before it is issued, 
supposing the precedent of many former inquiries 
to be followed. There is also another drawback to 
these committees of inquiry on engineering sub- 
jects. The professional officers finding matters 
sccee th taken out of their hands, are apt to lean 
over much on the reports and take their decisions 
as a final answer to further advance. This is but 
natural in the case of people so everlastingly 
heckled as the Admiralty engineers ; of late years 
there has, however, been so healthy a manifesta- 
tion of high professional feeling at Whitehall, that 
we may hope the spirit which led to the introduc- 
tion of the Belleville boiler into the Navy will so 
continue as to bring about its supercession by a 
boiler even more advanced and more efficient. 








COPPER SUPPLIES AND 
CONSUMPTION. 

Ir is interesting, and in some degree ominous, 
that one of the leading firms of metal merchants, 
whose views on copper prospects have coincided 
closely with our own, should be compelled to 
change their attitude. Messrs. James Lewis and 
Son, the firm in question, write as follows in their 
last monthly report: ‘‘ As the stocks held in the 
United States are much less now than a year ago, 
and shipments from thence during the second 
half of this year promise to be much less 
than during the first half, the increase in 
the production of the United States of 8 per 
cent., and in the total supplies to Europe and 








the United States of 7} per cent. which so far 
has taken place, appears insufficient to supply 
the probable increase in the consumption.” Messrs. 
Lewis have all along taken what has seemed to us 
a reasonable view of the situation. They have 
held, as practically every one has held, that the 
high price of copper during the last 18 months 
has been artificial. The rise was, of course, due 
to the unsatisfactory nature of the statistical posi- 
tion, helped along and maintained by the operations 
of a group of American p tage ate with a fine eye 
to the possibilities of the situation. While the 
visible supply remained small, there was every 
reason why values should keep up. But of late 
months the course of prices has not been governed 
by the quantity of the metal in sight and the mea- 
sure of the industrial demand, but by the machina- 
tions of the American ‘‘ combine.” Thus, in July 
last year, when the visible supply reached 33,019 
tons, standard copper was quoted at 76l. 5s. per 
ton. At the end of January, when the sta- 
tistics showed 21,327 tons, the smallest quan- 
tity on record for a good many years, the price 
was 71l. 5s., whereas at the end of last month, 
when supplies had recovered to 28,913 tons, 
the price stood at 731. During the last couple 
of months the Americans have refrained from 
‘*supporting ” the market, and under the influence 
of dear money, disinclination to speculate, and the 
war cloud in China, quotations went back. The 
last few days have seen a hardening, but we are still 
some way below the 78l. 12s. 6d. of the end of 
March. The argument of the onlookers was that 
the increased production, induced by the higher 
range of values and considerably enhanced profits, 
would, within a relatively short time, nullify the 
efforts of the Americans and bring them in the end 
to the ground with a smash, unless they should have 
times out before the break-up came. 

There has been increased mining activity, but the 
quoted remarks above showthat its measure has been 
relatively inconsiderable. It might have been sufii- 
cient, however, to weaken the back of the American 
upholders of the market ; but for the introduction 
of a genuine element telling for a maintainence of 
firmness in the price. This element is a material 
increase in the demand for copper. It is almost 
safe to say that, but for it, the early attitude of 
consumers in purchasing only for immediate re- 
quirements would have brought about the end 
of the American ring, and with that consum- 
mation a decline of about 10/. in the price. 
But users can no longer purchase in small 
quantities, for their contracts are growing in 
number, and in these circumstances their past re- 
straint tells all the more against them. ‘‘ The in- 
crease in the application of electric traction and 
power, the additional telegraph cables about to be 
laid (including the Pacific cable of 8800 miles, esti- 
mated to require some 4000 tons of copper), the 
large quantities of the metal used for ammunition, 
and the further 5000 tons required for the issue of 
sulphate of copper during the next six months will,” 
write Messrs. Lewis, ‘‘ necessitate a great increase 
in the consumption of copper in this country for 
the rest of the year.” On the London Metal 
Exchange there is a growing “bull” account in 
copper, and this almost of necessity implies an ad- 
vance. American consumption may, or may not, 
fall off between now and the end of the year, but 
America has become a factor of quite secondary 
significance for the time being, and Europe, which 
has fought standing against high prices, now finds 
itself the great element in their power. 

It is worth while seeing exactly what effect has 
been exercised to date by the high price of copper 
upon the production of the metal. The United 
States is the leading copper-mining country. In 
the first half of this year the quantity obtained was 
134,577 tons, compared with 124,488 tons last year, 
and 120,635 tons in 1898. Exports have been 
90,279 tons, against 53,908 tons and 69,284 tons; 
imports this year have been 18,750 tons, and the 
apparent consumption has been 63,048 tons, whereas 
in the first six months of 1899 it was 86,028 tons, 
and in 1898, 58,692 tons. The heavy fall, as 
compared with last year, is difficult of explanation. 
The estimate assumes that there has been no differ- 
ence in stocks, which there has almost certainly 
been ; and for the rest, last year’s figures of exports 
takes no count’ of Mexican copper in transit—omis- 
sions which would make the home consumption look 
larger than was really the case. The output of 
copper in Europe this year has been 43,151 tons, 


against 43,629 tons in 1899 and 40,880 tons in 1898; - 
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and the total of supplies to Europe and America 
works out at 217,285 tons, against 201,997 tons 
and 194,547 tons for the same period of the two 
preceding years respectively. This year’s in- 
crease of 15,288 tons is equal to 7% per 
cent., and it compares with an increase at the 
rate of 3% per cent. for 1899 over its prede- 
cessors. There has been an improvement, which 
is some satisfaction ; but, on the other hand, the 
consumption of England, France, and Germany 
has gone up by 383 percent. The United King- 
dom has used up 36,474 tons, against 21,787 tons 
in the first half of 1899 ; Germany, 39,696 tons, 
against 31,662 tons; and France, 24,967 tons, 
against 19,515 tons. For the three the increase is 
28,173 tons. Italy, Austria, and Russia have also 
taken 3979 tons in the six months, against 1884 tons 
last year. Reports statethat consumersin the United 
States are very short of stocks, aud that producers 
have but little for sale for delivery before October. 

This portion, while seeming to disprove the in- 
ference from the figures that American consump- 
tion has declined, tells also against the hope that 
America will be in a position:to afford much aid 
to Europe in mitigating the situation here. It 
must be remembered that the Amalgamated Copper 
Company controls about one-half of the whole 
country’s output, and is inclined to restrict 
mining activity, with the idea of keeping up 
quotations. The actual increase of about 10,000 
tons in the total for the whole country this year to 
June represents the measure of the efforts of the 
independent mines to take advantage of the oppor- 
tunity for securing big profits. Other countries 
have done something, but our main dependence 
is upon the States, and it requires a great increase 
on the part of other contributories to offset langour 
on the part of America. The following figures 
show the supplies to Europe from America, Spain, 
and Portugal, and miscellaneous sources for the 
twelve months to July 31, together with shipments 
from Chili and Australia, and the deliveries inclu- 
sive of the shipments of standard copper from this 
country to America : 
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Year t> July 31,/ tons tons tons | tons tons | tons 
1900 .. --| 148,917 | 25,607 | 48,634 24,100; 20,900) 268,158 
Year to July 31, | | 
1899 .. _—_...| 118,259 | 23,308 | 30,389 25,250 18,350) 224,556 
Year to July 31,| | 
1898 .. | 131,984 | 24,389 | 33,941 24,400) 13,750) 228,364 





Chili, it will be seen, is the only country which 
has shipped less copper, the others all show im- 
provements. The trouble, so far as the statistics 
are concerned, centres round the shipments to 
America made by these speculators in order to keep 
the statistics favourable to themselves. These 
shipments commenced in June of last year, and to 
date they have aggregated 14,487 tons. In the 
twelve months to July 31 they reached 12,112 tons; 
8) that, assuming no increased trade takings, the 
quantity of copper in sight in Europe but for these 
exports would now be over 41,000 tons, an unex- 
ampled figure. 








RECENT CASES RELATING TO 
MERCHANDISE MARKS. 

To judge by the recent occurrence of several 
cases under the Merchandise Marks Act, it would 
Seem that the true interpretation of that all-im- 
Section, namely, s. 2 of the Act of 1887, 

not yet been satisfactorily arrived at. Since 
the two cases of Coppen v. Moore, (1) and (2) 
((1898) 1 Q.B. 300), in which it was decided (a) 
that the Act has no application to a trade descrip- 
tion which is wholly verbal, (b) that a master is 
criminally responsible for the act of his servant in 
committing a breach of the Act, there have been 
ut few cases of any importance. 

In two cases of recent date, however, the pro- 
visions of Sec. 2, ss. (2) of the Act of 1887 have 
come before the Courts for consideration. The text 
of that sub-section is as follows :—‘‘ Every person 
who sells, or exposes for, or has in his possession 
for sale, or any purpose of trade or manufacture, 
any goods or things to which any forged trade 
mark or false trade description is applied, or to 
Which any trade mark or mark so nearly resemb- 
ling a trade mark as to be calculated to deceive is 


proves—(a) That having taken all reasonable pre- 
cautions against committing an offence against this 
Act, he had at the time of the commission of the 
alleged offence no reason to suspect the genuine- 
ness of the trade mark, mark, or trade description ; 
and (b) that on demand made by or on behalf of 
the prosecutor, he gave all the information in his 
power with respect to the persons from whom he 
obtained such goods or things; or (c) that other- 
wise he had acted innocently. From a_ hasty 
perusal of this section, it m‘ght be thought that a 
trader must be prepared in every case to show that 
he has taken all reasonable precautions, and that 
he has given all information demanded of him. 
This, however, is not so. It is sufficient if he 
prove that he acted innocently, as appears from 
the case of Christie, Manson, and Woods v. Cooper 
(16 T.L.R., 442), which was heard by Mr. Justice 
Grantham and Mr. Justice Channell on the 14th of 
June. In that case, the defendants appealed from 
a conviction under the following circumstances. 
On January 9 they exposed at their premises ¢er- 
tain pieces of china in the white Dresden style, for 
sale on the 11th. These pieces had affixed to them 
marks resembling, and being good imitations of, 
the trade mark No. 1137 in the class to which 
they belonged. It was found, however, that these 
marks were forgeries. The defendants had written 
a letter to the London agents of the Dresden 
Royal Factory, from which the following is an 
extract :—‘‘ All things sold by us are placed on 
view for two days preceding the sale, and our 
rooms are open to all, so that the Dresden factory’s 
agents are at liberty to inspect every piece of 
china. Though we are quite ready to assist in 
stopping forgeries, we cannot undertake to be re- 
sponsible in any way for the various articles that 
pass through our hands.” 

The defendants then received the following tele- 
gram from the Dresden Royal Factory on the morn- 
ing of the day of the sale: ‘‘ Referring to your 
letter. . . . lot 71 (meaning the china in question) 
believed not genuine.” The member of the de- 
fendandant’s firm who was conducting the sale then 
drew his pen through the word ‘‘ Dresden,” which 
appeared in the catalogue of articles ready for sale, 
and sold the china ‘‘ for what it is.” No attempt 
was made to prove that the articles were genuine 
Dresden china. Under these circumstances the 
defendants were convicted of an offence within the 
meaning of the section. The Divisional Court 
quashed the conviction. Mr. Justice Channell thus 
alluded to the principle of the Act: ‘‘ Whereas in 
most criminal cases the prosecution must prove a 
guilty intention, such proof is not necessary in this 
Statute. . It is for the defendant to show that 
he has acted innocently. The magistra‘e has held 
that there can be'no innocence without absence of 
suspicion, but that is not the correct view. Inno- 
cence of any intuition to infringe the Act may co- 
exist with a suspicion as to the genuineness of the 
trade mark.” 

As a result of this case, it is reasonable to infer 
that the mere sale of an article which bears.a trade 
mark does not necessarily fix the vendor with 
liability should the trade mark turn out to be a 
forgery. Here the defendants expressly sold the 
articles for what they were worth ; but this case is 
not far removed from one where the vendor’s cata- 
logue is silent as to the existence of a trade mark 
on the goods in question. We might remark in 
passing that the trade marks of the Dresden china 
which formed the subject-matter of this summons 
have been imitated more than once. Thus, on 
May 11th in the present year, a pawnbroker was 
summoned for exposing for sale certain china which 
bore marks resembling those of the genuine article. 
The summons was ultimately withdrawn, the defen- 
dant agreeing to grind out the marks in question. 
The meaning of the term “false trade descrip- 
tion” has also been considered in connection with 
the sale of an article ‘“‘by weight.” Thus, in 
Langley v. Bombay Tea Company, Limited (16 
T.L R. 441), which was an appeal heard in the 
Divisional Court on June 13, the following question 
arose. A customer asked for two half-pounds of 
tea. He was furnished by the defendants with 
two packets, each bearing the inscription—‘‘The 
weight of this packet including wrapper, is half a 
pound.” Nothing was said by the salesman at the 
time. The Court (Grantham and Channell, J.J.) 


held that there no offence had been committed, on 


the ground that the Statute had no application to 
verbal representations. 





Isely applied, as the case may be, shall, unless he 


As to whether the use of the words ‘‘trade mark,” 


in connection with an article in respect of which nd 
such mark has been registered, is an offence, seems 
to be open to some doubt. In the case of the Seu 
Seu Company v. Britton, which was: heard by Mr. 
Justice Stirling on March 1, 1899, his Lordship 
made some interesting remarks upon the unautho- 
rised use of the words ‘‘trade mark.” The plaintiffs 
sought to restrain the defendant from ing off 
his goods as those of the plaintiff’s. It appears 
that the plaintiffs were an American company, 
who since the year 1896 had sent large quantities 
of their goods to England. At the top and bottom 
of the packages which contained their goods was 
the name ‘‘Seu Seu,” having the wo! “ trade 
mark” underneath. Across the packages was the 
representation of a ribbon made up in a bow, in 
several different colours. The packages were en- 
closed and sold in boxes, the striking feature of 
which was a transparency in the front. and at the 
back. The defendant was the agent of a Canadian 
company, who had recently introduced their goods 
into England: They sold goods similar to those 
of the plaintiffs, made up in packages having the 
word ‘* Sauté.” Instead of the ribbon, their pack- 
ages had the representation of a cord tied across 
them. They had also adopted a box of a similar 
shape to that of the plaintiffs, having a trans- 
parency on either side containing a card with a 
ee of three packages on it. The plain- 
tiffs sought an injunction on the ground that the 
public were likely to be deceived. 

It was contended on behalf of the defendants 
that, inasmuch as the plaintiffs had no registered 
trade mark, the use of the words ‘‘ trade mark” was 
such a misrepresentation as to disentitle them to 
an injunction in the present case. 

In the course of his judgment, after adverting to 
the fact that in this case the public might easily be 
deceived, Mr. Justice Stirling alata out that a 
question arose as to whether the plaintiffs were dis- 
entitled to an injunction by reason of their use of 
the words ‘‘trade mark.” His Lordship continued : 
‘*How does the law stand? A trader may still 
acquire a trade mark by user, and the effect of the 
Trade Marks Act was not to provide that no one 
should have a trade mark unless he registered it, 
but only that the owner of a trade mark should not 


‘be entitled to sue in respect of any infringement 


unless he has registered it.” 

Upon the second question, whether the statement 
that a particular mark on the goods was a trade 
mark was a misrepresentation such as to deprive the 
— of rights which he otherwise would have 

ad, his Lordship said: Section 105 of the Act of 
1883 provides (1) Any person who represents that 
any article sold by him isa patented article, when 


no patent has been granted for the same, or de- 
scribes = design or trade mark applied to any 
article sold by him as registered which is not so, 


shall be liable for every offence on summary con- 
viction to a fine not exceeding 61. Of course, if a 
plaintiff comes within this section he must be denied 
relief. The offence in the section is not in applying 
the trade mark, but in representing that it is regis- 
tered. By ss. (2) A person shall be deemed, for 
the purposes of this enactment, to represent that 
an article is registered if he sells the article with 
the words ‘‘ patent,” ‘‘ registered,” or any word or 
words expressing or: implying that a patent or 
registration has been obtained for the article 
stamped, engraved, or impressed on, or otherwise 
applied to, the article. It seems to me that the 
words in the present case were susceptible of the 
meaning that the trade mark was one with all the 
ordinary rights and incidents of a registered trade, 
but they do not necessarily bear that meaning. 
With reference to the case of Lewis’s v. Goodbody 
(67 L.T. 104), I do not think Mr. Justice Kekewich 
intended to lay down a general rule that the words 
‘*trade mark” carry a representation that the trade 
mark was a registered trade mark. 

The device of ‘‘ getting up” articles of manu- 
facture so as to resemble the produce of a more 
prosperous concern, is sometimes adopted by the 
small trader. It must not be supposed that by 
simply adopting a particular pattern, a manu- 
facturer secures a monopoly of that pattern. In 
order to say whether the plaintiff can claim an 
exclusive title to any particular pattern or 
colour, the Court is bound to consider the 
customary methods of the trade. The follow- 
ing remarks of Lord Lindley, then Master of 
the Rolls, in the case of Payton v. Snelling 





(16 T. L. R, 56) are very instructive on this 
point. *‘ In this case (where the plaintiff was apply- 
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ing for an injunction) the goods of the plaintiffs 
and of the defendants unquestionably resemble 
each other, but the features in which they resemble 
each other are features common to the trade, and 
the plaintiffs must make out that the defendants’ 
goods resemble theirs in features which distin- 
guished their (the plaintiffs’) goods from all other 
goods in the trade. When once the features which 
are common to the trade are eliminated, it cannot 
be said that there is any resemblance between the 
plaintiffs’ goods and those of the defendant.” In 
the event, and for the above reasons, the injunc- 
tion was refused. 

While we regard with satisfaction the due en- 
forcement of fines and penalties incident upon the 
wrongful use and assumption of trade marks and 
trade descriptions in this country, British manufac- 
turers must surely be gratified that their interests 
are being watched in foreign countries. In the 
Times for May 10, there — the report of a 
case where two Solingen cutlery manufacturers and 
their travelling agent were fined for fraudulently 
using the words “ warranted Sheffield” on cutlery 
manufactured in Solingen. The proceedings were 
instituted by Mr. Colley, of Sheffield, who obtained 
samples of the goods in question, in which the 
defendant was carrying on a large trade in Australia 
and South America. The matter was ultimately 
brought before the Solingen Chamber of Commerce, 
which approved of the prosecution, and ordered 
the case to be placed in the hands of the Public 
Prosecutor. At the hearing, two of the defendants 
were fined 300 marks each, while the third was 
fined 150 marks. 








THE TRANSBAIKAL HEI-LUN-ZAGAN 
RAILWAY. 

Wen the original plan of a line from Strjetensk 
to Chabarowsk, following to a great extent the 
Schilka and the Amur, was abandoned, a new 
connection between the Transbaikal Railway and 
Viadivostock was adopted, passing through Man- 
churia. This railway consists of three sections 
(from west to east), viz. : (1) The section between 
the Transbaikal Railway and the Chinese province 
of Hei-lun-Zagan ; (2) the Chinese East Railway as 
far as the Chinese province of Girin, with a branch 
line to Port Arthur ; and (3) the connecting line 
between the East Chinese Railway and the Ussuri 
Railway. The following details refer to the first 
of these three sections. 

As early as in 1895 the Transbaikal Railway 
authorities undertook surveys, starting at the 
station Onon, where the Rivers Ingoda and Onon 
join, at the Nertschinski Mountain ridge, about 
100 versts (66 miles) south of Zizikar to the 
station Nikolskoje, at the 102nd verst of the 
Ussuri Railway. These surveys had for their 
object to ascertain the possibility of crossing 
the mountain ridge of Adun-Tschelon (rich in 
topaz, tourmaline, and other precious stones), 
the Nertschinski Mountains, and the then very little 
known ridge of Great Chingan, and to fix the 
approximate length of the new line. The . line 
Onun-Zurnhaitui-Nikolskoje proved to be about 
200 versts. The preparatory work of 1895 gave a 
somewhat unsatisfactory result, but it was re- 
sumed in 1897 under better auspices, and a more 
favourable route was found. The starting point 
was placed westerly, at the 806th verst from 
Myssoeraja, close to the postal station of Kaidalowo, 
on the Ingoda, and the projected line, although 
50 versis longer than the Onon-Zuruhaitui pro- 
jected line, was estimated at a smaller cost than the 
jatter. In the summer, 1897, the surveys were 
continued, all proceeding from Kaidalowo, and 
ending at the Chinese border at the River Argun. 
The work was continued in 1898, more especially 
to find a more favourable «rossing over the country 
between the Ingoda and Aga. Here again two 
lines were examined, the Sawinski (the more 
easterly) and the Argalei (the western) called after 
two villages. 

In August, 1898, the works in connection with 
the Kaidalowo-Chinese frontier railway were com- 
menced, the distance being about 324 versts (215 
miles). The total survey or. preparatory work had 
cost 312,000 roubles or 965 roubles per verst. The 
line passes through the south-eastern part of 
Transbaikal, — which flow the rivers Ingoda, 
Onon, with the tributary rivers of Borsja, Turga, 
and Aga, and Argun, in its upper portion called 
Hailar, at a height of 1800 ft. to 2400 ft. above the 
level of the sea. The mountains separating the rivers 





all go from south-west to north-east, and reach in 
their northern portion a height of 3600 ft. above the 
level of the sea, whilst the height is lower towards 
the south-west. The railway to the Chinese frontier 
commences at the 104th verst. East from the 
town of Tschita, the Transbaikal Railway, which 
follows the left border of the Ingoda, passes over 
the latter on a bridge about 540 ft. long, and is 
carried over the mountains between the Ingoda and 
the Aga (2720 ft. high), with the regulation maxi- 
mum gradient of 1 in 58, and the minimum curve 
radius of 900 ft. in both the ascent and descent. 

The trains between the stations Undurga and 
Mir must have two locomotives in both directions. 
The heaviest earthwork is on this mountain section 
(29.3 versts); the cuts reach a depth of 42 ft., 
and the embankments a height of 78 ft. Most of 
the cuttings are in the hard rock (granite, diorite, 
&c.), and the many gorges necessitate a great deal of 
expensive work. The mountains between the Aga 
and the Onon do not offer any great difficulties, 
the maximum gradient being 1 in 106, and 
minimum radius the same as above. There are, 
however, some cuttings, mostly in granite, on the 
descent to the UOnon, over which is a bridge 900 ft. 
long, and also on the ascent from the Onon Valley. 
The small rivers Aga and Turga have bridges of 
150 ft. and the Borsja, a bridge of 240-ft. span. 
The crossing of the mountains between the Borsja 
and the Argun, again necessitates extensive earth 
work, about half of which is in hard granite, with 
cuttings of 42 ft., embankments of 48 ft. height. 
On the ascent, maximum gradient is 1 in 106, and 
on the descent towards the south-east the maximum 
gradient is 1 in 58, with a minimum radius of 
600 ft. 

Trains from the East must have two engines 
from Tinoschkino to Kinkija. From the station 
Tinoschkino (258 versts) the railway passes through 
comparatively flat country, and the heights, which 
have to be crossed to reach the Chinese frontier, 
only necessitate cuttings of 24 ft., and embank- 
ment of the same height. At the 324th verst the 
lines passes the Chinese frontier, and joins the 
Chinese East Railway. Thereby the line avoids 
the river Argun, which, opposite the lake Dalainor, 
makes a curve, convex towards the south. The 
line will run between this curve and the lake 
Dalainor, about 15 versts to the south of Abagaitui, 
needing only a comparatively small bridge over the 
Mutnoi Protok, which in the rainy season connects 
the Argun with the lake Dalainor. 

The railway passes in its entire length through 
completely waste and barren land. What scanty 
villages or towns there may be are at a distance 
from the line of 30 to 50 versts, with the excep- 
tion of some small settlements on the rivers. 
Food for the hands employed is, therefore, ex- 
pensive. The climate is polar, the average tem- 
perature of the year being —2? deg. Cent. The 
ground is, therefore, always frozen. There is hardly 
any snow during the winter, but the temperature is 
for months between 20 and 40 deg. Cent. of frost. 
The highest water level in the river is in July ; the 
floods caused by the Ingoda in 1897, which entailed 
damage to the Transbaikal Railway amounting to 
7,000,000 roubles, took place towards the end of 
July. It is difficult to get hands; the native 
population supplies hardly any, but a number of 
Chinese are employed, also Italians, and soldiers 
and prisoners also work on the line. 

The mountains on the Ingoda are rich in forests, 
so there is plenty of timber available for the nearer 
portion, whilst it is scarce on the section between 
the Borsja and the Argun. Along the whole line 
there is plenty of excellent stone and clay; sand is 
scarce, but lime is found in many places. The 
line is calculated for the traffic of three pairs of 
military trains in 24 hours, calculated at 18,000 
pood (285 tons) gross without the engine. The speed 
is reckoned at 20 versts (134 miles) the hour for 
mixed trains, and 12 versts the hour for goods and 
labourers’ trains. As there are passing places be- 
tween the stations at every 12 versts, 14 pairs of 
trains can run during the 24 hours. The lower 
portions of the bridges are stone ; the upper iron, 
with a few exceptions, where wood is used; 
and it may be necessary to construct provisional 
wooden bridges in some places, pending the 
completion of the iron structures. The rails are 
28 ft. long, weighing 24 lb. per yard, whilst 
those on the Transbaikal line only weigh 18 lb. 
The distance between the stations is 30 to 40 
versts. ‘The maximum distance between the water 
stations is 66 versts (44 miles). The stations, 





dwelling-houses, barracks, and the sheds for the 
auxiliary locomotives at the mountain ascents are 
of wood. There will be a large transfer station at 
the frontier, which will be called ‘‘ Sibir,” whilst 
the first station on the East Chinese Railway will 
be called ‘‘ Manchuria.” 

The cost of the rolling stock is calculated at 
2,727,600 roubles, and for the building of the 
line 21,899,289 roubles have been granted ; but 
this amount will not be sufficient, and an excess of 
quite 10 per cent. is already expected. Including 
salaries, &c., the line will probably cost 90,000 
roubles per verst ; so that is the most expensive 
section of the Siberian Railway. The line should 
be open for traffic to the Chinese frontier at the 
end of 1901. 

In the building of the foundations freezing has 
been extensively used, the natural cold of the 
winters having been utilised. The requisite 
foundation depth is reached by removing the 
earth in a frozen state, and in order to advance 
the work, iron tubes have been sunk into the 
earth, and the cold atmospheric air is forced into 
these tubes. With a mean winter temperature of 
—25 deg. Cent., it is possible in this manner to go 
through layers carrying much water without any 
inconvenience. In this manner, for instance, the 
foundation of a pier in the bridge over the Tschita 
(Transbaikal Railway) was built right in the middle 
of the river, which generally freezes to the bottom 
in the winter. 

The water supply is a difficult problem. Of the 
15 water stations there is only one which can 
calculate upon continuous supply from a river (the 
Onon) ; all the other rivers the line passes freeze 
to the bottom during the winter. Long pipes in 
the ground are virtually no good, on account of the 
ground being always frozen ; also most of the lakes 
freeze to the bottom, and their water is also too 
salt. The few fresh-water springs would likewise 
necessitate long pipes ; consequently it has been 
necessary to sink wells as close to the water towers 
as their safety will allow. The pipes from the wells 
to the towers are so cased in that they can be 
heated from the engine-house ; also the wells can 
be heated either by steam or by special appliances. 
The water which these wells supply is, however, 
also frequently salt; and, even apart from this 
drawback, the system, as so far constructed, seems 
inefticient, and calls for considerable improvement. 
It has also been suggested to store and melt ice, but 
this has not been tried, 

Similar conditions, both as regards the climate 
and the technical side of the question, as the above 
also prevail as regards a considerable portion of the 
East Chinese Railway as far as Great Chingan. 
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GERMAN BRIDGEBUILDING EXHIBITS 
AT THE PARIS EXHIBITION. ' 
Ong of the most interesting, as well as instructive, 
exhibits which this great Exhibition offers to the 
civil engineer’ is the collective exhibit of the six 
leading German firms devoted to the design and 
construction of metallic bridges. This collective 
exhibit was the result of a conference of German 
bridgebuilders held at Frankfort-on-Maine, May, 
1898, where it was arranged to illustrate the entire 
field of German bridge construction by exhibits of 
paintings, models, pamphlets, catalogues, working 
drawings and photographs, and above all by 
publishing a special work in German, French, 
and English, dealing with the evolution of 
the theory, design, manufacture, construction, 
and erection of metallic bridges in Germany. 
This special work, which is neither more or less 
than a most valuable treatise on German bridges, 
entitled ‘‘ A Hundred Years of German Bridge- 
building,” takes the place of a special catalogue of 
the collective exhibit, and is written by one of the 
highest engineering technical authorities in Ger- 
many, Professor Georg C. Mehrtens, of the Dresden 
Technical High School, whose paper, read at the 
Chicago Exhibition, on ‘‘The Influence of Mild 
Steel on Bridge Construction,” will, no doubt, be 
remembered by many of our readers. ; 
The magnificent collective exhibit of these six 
leading bridgebuilding firms, viz., the Esslingen 
Engine Works of Wiirttemberg, the Giitehoffnung 
Works of the Rhine Provinces, the Harkort Com- 
pany of Duisberg, the Holtzmann Company of 
rankfort, the United Augsburg and Nuremberg 
Engine Works of Nuremberg, and the Union Com- 
ee! of Dortmund, is displayed in the gallery be- 
onging to the German portion of the Palais of 
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TABLE I.--REMARKABLE GERMAN GIRDER BRIDGES BUILT BETWEEN 1850-1860. 

























































































DESCRIPTION OF SITE. | | Spans. 
Number} Date. BuIut FoR DESIGNER, BUILDERS. Type oF GIRDER. 
River. Place. Number} Opening. 
e a Vistula Dirschau Berlin-Kénigsber; , 6 430 _f |Flanges open cellular, 
1 | 1850-7 { b Nogat Marienburg Railway 8 Lentze State Railways { 9 333 veo aar ae moaned Samp division lattices. Con 
spans. 
2 | 1852 Enz Pforzheim Public roads | : Benkiser Brothers, 1 102 \ | Web flat bar close lattice. 
} Pforzheim 1 92 
3 | 1858 Giinz Giinzburg a im } Pauli Sacoken’ : = Forerunner of the Pauli girder. 
4 1853 Neckar Unterbikheim Public roads | oe Esslingen Engine 8 95 “> bar a ee top — ——— = cast 
Works ron. rst iron ge erec! in Wiirttemberg. 
5 1854 Mulde Buckau Chemnitz-Aue Kinigin Marienhutte, 3 118 Flat bar close lattice. Continuous girders. First 
Railway at Cainsdorf iron bridge in Saxony. 
6 | 1854 Wiesen Basle | { — } Benkiser Brothers 1 114 = |Lattice webs, close division. 
7 | 1855 Lippe . [os pend | Ditto oa £2} |Plat bar close division. 
s | 1855-9 | Rhine | { ootogne& Deutz} Ditto Lohse Cologne-Minden Railway) 4 323 Ditto _— ditto. 
9 | 1856 | Oder Oswi'z { Up — } 1 108 Ditto, comprising swing bridge 30 ft. 9 in. wide. 
| 3 0 
10 1856 Ocker f P =H aon a Vv 1 47 Close division flat bar lattice webs. 
| | Southern Riwy. / 1 33 
11 1357 Tear Grossh. lohe Munich and Pauli and Werder Klett and Co. 2 171 Pauli system, lenticular-shaped under giiders, equal 
| Saltzburg Railway flange strain limits. 
| : 345 from 
18. | 1s6r 4 Rhixe Mayence if — ot I i{ a } Nuremberg Company (‘ss { = tt. 9 in. First track ; second built 1870. Pauli girders. 
| | tate Soin, 
13 1357 | Flack-nbee Erkrer Berlin and | Schwedler and 1 | 84 Parallel flange girder, vertical cr crossed diagorals 
ee on- | Marberg in all panels. Bars of cross-section. 
| | er Railway | ae 
14 1857-8 Moselle Cotlenz —— Hartwich Harkort Company 4 | 136 Quadruple bracing, T-section, stiffened by verticals. 
| ailway 
15 1858 I'menan Bienenbuttel ee | Von Kaven | 4 | .~ a bridge with vertical and crossed 
| ailway i jagon es. 
16 1858 | Kinzig Offenburg | Baden State Rail- | Von Rupper a 1 | 206 —_ division, flat bar lattice stiffened by parallel 
| ways | rails. 
17 | 1858-60 Rhine { —— - ad | sen 4 Rail- } Keller Benkiser Brothers /3 and 4/ { 65 sgh in ae Hagerty hn Pay we piers, additioral 
18 | 1858-60 Nahe Bingen | ~~ | Hartwich Harkort Company 113 Same as 14. 
| Railwa: 
19 | 1959 | Kinzig a {) sate Rall- |\ Keller rr aa 105. } |Close division, flat bar lattice webs. 
20 1859-60 | Rhine oo { Waldahot and Co- i} Gexwig Benkiser Brothers { : jo \ Ditto, continuous over three spans, 
TABLE IIl.—REMARKABLE GERMAN GIRDER BRIDGES EXCEEDING 115 FI., BUILT BETWEEN 1860-70. . 
21 =| 1861 Inn Passau | ~~ Bavarian oe Nuremberg Company 1 297 — web of triple diagonal bracing without ver- 
| ailway 8 
, Danube | Kelheim Deggen- : 5 125 Pauli girders under platform ; timber planking on 
2 | 168 {/ “Ditto dort | } tn | — —_ 8 125 longitudinal timber 
} First German bridge with double webs of double dia- 
93 1863-4 Zahn | Oberiahnstein | Oberlahnstein Rail- | i} Harkwich Harkort Company { : } = gonal bracing. Flat bar flanges of smaller spans, 
| | way | | | ‘shaped. 
| | | | ~ 
21 | 1868-4 | Old Rhine Griethausen | { Cleve and Zeve- | Ditto Ditto small on {oe ee 
25 | 1864 Weser Corvey —_—— sand Hol-| Schwedler Giitehoffnungs Works | 4 191 yar tet mph pom papain — an Ben 
zminden Railwa, 
| | . | | | Double flanges, combination of cross and T-sec- 
| | | | | tion * 
26 1864 |  Aurack Enskirchen | Wirzburg and | Pauli | Nuremberg Company Gakic ied 121 Pauli girders. 
| | [Denue ier 'Wart| Royal Bal | | | 
| anube line, Wiirt-| oyal Railway | — Engi 2 125 Semi-paraboiic 
27 | 1865 | Danube | Scheer — State Rail- | nr mi ~ gine } ei €2 Parabolic {on curve of 24-chain radius. 
28 | 1865 Kinzig Steinach | — State | | Benkiser Brothers 1 203 Parabolic crossed diagonals. 
| | ilways | 
29 | 1865 Tauber | Gerlachsheim | Odenwald Railway | Keller es { : — —— 
30 18€5-7 Rhine nares eee xen Road and railway | Benkiser Brothers | 3 292 —— agree Roo nen po hon pe and verticals ; 
| fen an annheim | ngs not riveted at intersections. 
31 | 1865-8 | Weser Bremen FP ori oat | Berg | 8 158 Bowstring ; spring bridge on two spans. 
| Oldenburg Railway | | 
32 | 1865-73 Danube Sigmaringen Same as 27 | Same as 27 Same as 27 bac te x T-bar, close division. 
Ditto Rechtenstein { : 1%) \ | Lattice webs, parallel flanges. 
| Lauchert Sigmaringendorf SS us | 1 149 
33 | (1866 Kecher Valley | . ul rt W Urttemberg State | Ditto Ditto 3 165 — prea gang lattice webs, continuous gir- 
| —_ | ers, dou’ 
34 | :1866 | Neckar Neckarhausen | Dit ee Benkiser Brothers 38 106 Braced girders, parallel flanges. 
35 | 1866 | Tauber |  Gerlachsheim Paden Sate | x Ditto {3 121} | parabolic, with crossed diagonals. 
36 1866-7 | Parnitz Stettin | Berlin and Stettin | Schwedler | Cologne Engine Works, 2 124 Schwedler girders ; a swing bridge with two clear 
| | Railway | Bayenthal : “a spans, 41 ft. 4 in. each. 
37 | :1867-8 | Oder | Ditto Ditto Ditto | Giitehoffaungs Works { : = } Ditto ditto. 
} | 
38 | 1867 |‘ Biihlerthal | Vellberg | Wiirttemberg State | Same as 27 \Esslingen Engine Works| 3 203 “~ Ce See lattice webs, continuous gir- 
| | } louble line. 
| | | ilways | | rs, 
39 | 1867 Main | Hassfurt | Public roads | Gerber Nuremberg Company I{ - firs pale” single diagonals and verticals, 
40 | 1867 |) Regnitz | Bamberg | Sopion Bridge | Ditto Ditto i{ re ee } Ditto, ballast on flooring plates. 
41 | 1867 | Elbe Meissen Boredort-Melenen Harkort Company | 3 | 165 ~— |Semi-parabolic double diagonal system, with verticals. 
ilway | 
. . | lf 6 208 Schwedler girders ; verticals and single set diagonals 
42 | 1867-8 Elbe Homerton Berlin and Zehrte 1 Schwedler Ditto 14 4 124 in smaller and double set in larger, plus swing 
| Railway J 8 108 bridge with two spans of 42 ft. 8 in. 
Tauber Gamberg } | 1 114 
43 | 1868 { | Ditto Bronback } | ae oe Benkiser Brothers 2 a } - pene ve Siaiesis 
| | it 2 79 
44 | 1868-9 Danube Ingolstadt |Munich was Soon Gerber Nuremberg Company | 3 177 —s ftene. zee, a gt peculiar design ; double 
| | hausen Railway | ‘on: icals. 
45 | 1868-70 Rhine Hamm | King William’s Pichier Harkort Company 4 347 Semi-parabolic; triple set diagonals and verticals ; 
| | Railway — bridge; two 44-ft. spans and fifteen 6 ft. 4 in. 
46 | 1869 Ruhr Hottingen lees | ae Giitehoffnungs Works 4 134 Schwedler girders ; verticals and single set diagonals. 
| | Railway 
ee Potsdam on Mag: | 5 207 
a7 | 1869 Elbe Magdeburg deburg Railway } Schwedler a {| 207 \ |Like 22. 
48 1869 Brom Bromberg Public roads Ditto es 1 ba “4° per nage gotem, verticals, and flanges stiffened 
n peculiar mann: 
49 | 1869 | Tear Munich a & Brannau Gerber Nuremberg Company 3 165 Parallel flanges, ventioal and crossed diagonals, 
| | ailway 
50 1869 Tauber Mergentheim W. S. Railways x Benkiser Brothers { ; et » flange braced girders. 
51 | 1809 Nagold Bridges nor oy } . Esslingen Engine Works} 9 { —s Ditto ditto. 
52 | 1869-70 | Wertach Kaufbeuren Public roads Gerber Nuremberg Company 1 161 Pauli girders, ballast on corrugated iron. 
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Civil Engineering and Transport, on the Avenue de 
Suffren side of the Champ de Mars, on one side of 
which is the Swedish corresponding display, and on 
the cther the Russian. If for no other reason, this 
display would be noticeable as an example of the 
admirable use to which gallery space can be put, 
and how attractive it can be made by suitable 
decoration and skilful handling of exhibits of this 
character ; and as showing how unreasonable the 
prejudice against gallery space and collective 
exhibits in the minds of exhibitors from our own 
country may be, which so often keeps our allotted 
space of similar character empty. 

The nineteenth century will probably go down 
to posterity as the ‘‘century of engineering,” as 
its most distinctive and significant feature is the 
long series of technical inventions, in every branch 
of industry and trade, which has revolutionised the 
entire economical conditions of our globe, and 
has organised human labour in a manner hitherto 
impossible, by abbreviating space and time, and 
multiplying the appliances, processes, and mate- 
rials for manufactures a thousandfold ; all of which 
depend directly or indirectly upon the technical 
originality, engineering skill, and organising capa- 
city of the great army of engineers who have lived 
and worked in the past century. In the first year 
of the century (1801), Fourcroy, Napoleon’s 
Minister of Education, pointed out that ‘‘the 
art of working iron in its various stages of im- 
provement is an exact measure of the progress of 
civilisation ;” and this dictum has only become more 
self-evident, and is quite incontrovertible at the 
end of the century, for iron is the material, both 
in peace and war, which more than any other has 
dominated and characterised it. The manufactur- 
ing and commercial pre-eminence which Great 
Britain enjoyed for such a large portion of the 
century has been due to the circumstance that 
water power was replaced by steam power, charcoal 
by pit coal, the puddling furnace by the converter, 
and iron thus produced in bulk earlier than on the 
continent of * eee or of America. The substitu- 
tion between 1820 and 1830 of ‘‘ puddled iron” 
for ‘‘ cast iron,” placed the iron industry in this 
country at the requisite level to produce the ma- 
terial indispensible to the development of every 
class of manufacture in sufficient quantity. It placed 
us quite a generation ahead of our future competitors 
in manufacturing experience and skill, and more 
than that in reputation. The first, and our ‘‘ only,” 
World’s Fair of 1851 proved the most important 
event of the century for the irun industry of the 
world, as in foreign iron-producing countries (our 
yresent and future competitors) it struck the first 
tow to the reputation of England asa world-centre 
for iron manufacture, by showing them ‘ that the 
much admired Eng'ish industry in technical respects 
was not so greatly in advance as to be unapproach- 
able in other countries ;”’ and in our own country it 
rapidly paved the way to the keen competition 
which we are experiencing in ever-increasing 
volume, which probably might have been relegated 
to a remoter period than a bare one or two gene- 
rations, had the knowledge supplied by the 1851 
Exhibition been withheld, and the somewhat 
unmerited estimate of our manufacturing skill 
and technical attainments been maintained for 
a few years longer. The production of wrought 
iron in bulk, which insured its predominance 
as a constructive material during the middle 
portion of the nineteenth century, was rapidly 
followed in the latter half of the century by 
the production of steel in bulk, to meet the ever- 
increasing demands for a homogeneous construc- 
tive material with a higher standard of resistance. 
Open-hearth steel, like open-hearth iron, could not 
be produced in bulk, while crucible steel (i.e., cast), 
like cast iron, was scarcely applicable to braced 
structures on account of its brittleness. Puddled 
steel produced in the reverberatory furnace, unlike 
uddled iron, did not meet the demand for this 
omogeneous material with high resistance any more 
than its predecessor, open-hearth steel. The only 
two conspicuous instances of their application to 
bridge-building being the Karl Suspension Bridge 
over the Danube Canal at Vienna, built by Von 
Miltis in 1828 with open-hearth links, the first 
known application of ‘‘ weld steel” to bridge con- 
struction, and the Géta-Elf Bridge near Troll- 
hiitten (138.ft. span) by Adelskdéld, finished in 
1866, with girders of the fish-belly type, of 
puddled steel. 

What was required to place steel for construc- 
tive purposes on a footing of equality with wrought 


iron produced by puddling was the invention of 
steel produced in the liquid state, i.e., in ingots. 
The Bessemer and the Martin processes both 
produced acid metal of a fair degree of hard- 
ness and purity, but the former was some- 
what liable to want of uniformity. Bessemer 
steel was applied to shipbuilding in England in 
1860-61, to men-of-war boilers, and to locomotives 
in France and the United States of America 
between 1861-4 ; to braced girders (98 ft. to 
121 ft. spans) for roads in 1862; and to por- 
tions of bridge structures on State railways, 
1863-64 (vide the Yessel Bridge, near Arnheim- 
Leeuwarden line) in Holland. But the experience 
was not encouraging, and delayed the adoption 
of Martin steel for several years; i.e, 1874, 
when the first man-of-war was built in France 
entirely from this material. Martin steel was 
already well established as a constructive material, 
by the time the basic process for dephosphorising 
iron and producing so-called mild steel, was in- 
vented in 1878 by Thomas, and what seems likely 
to be the last advance in qualitative produc- 
tion of ingot iron was attained. The earliest 
application of Martin (acid) steel to bridge con- 
struction seems to have been made by Professor 
Friihling at Kénigsberg, in 1880, but the Forth 
Bridge (1883-1890) is entirely built of this material. 
The basic, or Thomas, steel in Germany for several 
years was not considered equal to the acid Martin 
steel, but since the extensive series of compara- 
tive experiments carried out by Professor Mehr- 
tens between 1889 and 1893 in connection with 
the building of the great Vistula bridges near 
Dirschau, Marienburg, and Fordon, the reverse 
has been the case. Professor Krohn, general 
manager of one of the leading bridge com- 
panies in Germany, bears testimony to this 
in the following words: ‘‘By means of these 
bridges, and the extensive tests preceding their 
construction, the introduction of mild steel 
into German bridgebuilding became an assured 
fact; and to-day (1898), when barely five years 
have passed since that first attempt, mild steel in 
its application to all kinds of iron structures has 
entirely thrown into the background the older 
material of wrought iron, which for more than half 
a century had ruled the market.” 

The following Table of the world’s production of 
basic mild steel in 1899 clearly shows the leading 
part Germany has taken in the manufacture of this 
steel, since the prejudice against it has been 
removed. 


























Millions of Tons. 
Basic Steel Contributed by | |p 
ic Steel Contribu y , : | er 
Thomas Process. oo y fog Cent. 
(Bes- | (Mar- Total. 
semer).| tin). 

1, Germany, including Luxemburg} 3.80 1.60 5.40 | 0.514 
2. United States of America oe 26 1.80 | 0172 
3. France ae ~ De See ey - as 0.90 | 0.086 
4. Austria-Hungary... . --| 0.26 0.60 0.85 | 0.080 
5. Great Britain .. S ..| 0.55 0.25 | 0.80 | 0.077 
6. Other countries .. sie = as Ee 0.75 | 0.071 
Maes si ue a 


The production of acid steel for the same year being 
9.5 million tons, of which a little over 8 million 
tons stand to the credit of the United States and 
Great Britain—-the latter producing proportionately 
by far the greater amount of the less advanced 
form of mild steel. If Fourcross dictum be applied 
as a touchstone of the progress of civilisation in the 
last decade in the British Isles, it is certain that if 
we have not actually retrogressed, we have not pro- 
gressed in the art of making iron as fast as several 
of our neighbours ; and our general industries can 
hardly fail to show the results of this ‘‘ standing 
still” to a disastrous extent in the immediate 
future. 


Tue Evoivution or Iron Bripce ConsTRUCTION 
In GERMANY. 


In the first half of the century there were no 
bridge constructing and erecting yards in existence 
in Germany ; small bridges were constructed in the 
engine factories, and the larger ones in special 
yards adjoiaing the site of erection, established ad 
hoc by the engineering department interested, or 
by the contractors. This was the case with the 
Dirschen and Cologne bridges, and many of the older 
railway bridges. ost of the larger machine works 
existing in the middle fifties incidentally dealt with 








bridge work, though this was not their chief objec- 





tive. The first to turn particular attention to this 
branch of construction was the North German works 
at Harkorten, near Haspe, founded in 1846, and 
since developed into the present Harkort Com- 
pany. - The oldest South German works which took 
up bridgebuilding at this period were the Pforz- 
heim Iron Works, founded in 1752, which built 
Rhine bridges at Kehl, Basle, Mannheim, Gesners- 
heim, Mayence, and the Obermain Bridge at 
Frankfort, and others; but these works gave up 
bridge building in 1888. The second oldest in 
South Germany was the Kett Engine Factory of 
Nuremberg, founded with the assistance of three 
English engineers, in 1837, and subsequently 
merged in the present United Ausburg and Nurem- 
berg Companies. These were followed in Wiirtem- 
berg by Decker Brothers, of Cannstadt (the present 
Esslingen Engine Works); in Prussia, by the 
Giitehoffnungshiitte Bridge Works at Sterkrade 
(1864), and the Union Works at Dortmund (1872), 
and in Saxony by the K6nigin-Marien-Hiitte at 
Kainsdorf, and the Lauchhammer Works. Lastly, 
by the great firm of Ph. Holzmann and Co., of 
Frankfort-on-Maine (1856). Tables I. and II., 
page 187, contain a summary of the chief work done 

y these bridge companies up to the end of 1870. 

Constructive statics supply the theoretical basis, 
or the forms and derivative methods of treatment 
upon which the stability of a structure has to be 
thought out—that is the entire skeleton of a bridge, 
consisting of main girders, cross-girders, and plat- 
forms, viewed as a rigid bar frame in space. But 
the constructional details—the bar sections, the 
coverplates, the rivet spacing, &c. ; in other words, 
all the elements which clothe that skeleton with 
flesh, and ensure the durability and safety of the 
structure, have to be added by actual experience of 
bridge construction, and represent the ideas of the 
individual designer on the particular case dealt with. 
In the first half of the century constructive design- 
ing was in Germany, as in England, in the hands 
of a chosen few, the extension of railways made 
the dearth of competent bridge engineers acutely 
felt; the great German technical colleges of 
Hanover, Zurich, Munich, and Kalsruhe, came to 
the rescue during the fifties and sixties; but the 
Berlin-Kénigliche Bana Radesmic held back till 
the seventies, leaving bridge designing on the 
Prussian railways to mechanical engineers, who as 
late as the nineties were known in the profession 
as ‘‘rivetheads.” Practically the great advance in 
German bridgebuilding has been confined to the 
last 20 years, i.e., since the great German bridge- 
building companies have been amply provided with 
an imposing staff of engineers, thoroughly trained, 
theoretically and practically in the entire field of 
iron construction. The working out of designs has 
thus gone from the hands of the few to those of 
the many, and the bridge companies have taken 
the place of the bridge designing engineer. The 
well advised building departments of the State and 
of the great private companies are now generally 
contented to draw up the building scheme, and 
the preliminary design, or in the case of com- 
petition, to decide on the plan best fitted for execu- 
tion ; leaving everything else to the bridge com- 
panies, save the supervision of the various 
contingent operations in the yards and on the site. 
The architectural features of a bridge form a very 
important element in the choice of the design, and 
in many competitions, the design evincing the most 
matured architectural finish has borne off the vic- 
tory, so much so that it has become the practice 
for British constructing firms to consult and obtain 
the co-operation of leading architects in formulating 
their designs at a very preliminary stage, to insure 
that intimate blending of engineering and archi- 
tectural considerations, which is only possible when 
effected at those stages. The esthetics of bridge 
design and construction are probably more care- 
fully considered in Germany than anywhere else, 
save, perhaps, in France, and ina way which might 
usefully be adopted, with modifications suitable to 
the idiosyncracy of the Anglo-Saxon, both here and 
across the herring-pond, to the beneficial dimi- 
nution of wondrous but unsightly structures, to 
appreciate the technical merits of which the artistic 
eye requires a special course of utilitarian training. 
All these leading firms work in conjunction with 
contracting firms who make a speciality of bridge 
foundations. 

(To be continued. ) 





American PoruLation.—The population of the United 
States is increasing at the rate of 4000 per day. 
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NOTES. 
PETROLEUM VESSELS. 

From various sides protests have been raised 
against the contemplated compulsory replacement 
by iron vessels of wooden ships for the transport 
of petroleum on the Volga, &c. It is maintained 
that it will be an absolute impossibility for the 
generally poor owners of wooden vessels to pur- 
chase iron vessels, and a measure of this nature 
would simply mean ruin for them. The principal 
objection to the wooden vessels is the greater 
amount of leakage, which is supposed to do much 
harm to fish, although this has been contradicted. 
Were iron vessels to take the place of wooden 
craft, the expenditure entailed would amount to 
several millions of roubles. On the Caspian 
Sea, the fleet comprised, at the beginning of 1898, 
752 vessels with an aggregate tonnage of 263,780 
tons, and 44 per cent. of them were tank vessels. 
According to later statistics there were 345 tank 
vessels, and of this total there were 133 steamers. 
Most of the merchant steamers are lighted by elec- 
tricity, and have powerful pumps for loading and dis- 
charging. In the year 1881 there were 11 steamers ; 
in 1885, 25 ; in 1890, 54 ; in 1895, 92 ; and in 1899, 
136. The capacity has increased from 318,000 cubic 
feet in 1881 to 4,894,000 cubic feet. At the begin- 
ning of 1898 the tank steamers represented an 
aggregate value of 19,000,000 roubles, the sailing 
vessels 6,000,000 roubles. During 1898 these 
vessels carried 4,800,000 tons of naphtha products, 
200,000 tons were used as fuel on board the 
steamers, nearly all residue, partly on account of 
the smaller risk of fire and explosion. 


Coat IN CHINA. 

There is no doubt that the coal deposits in China 
are the largest in the world ; and Herr von Richt- 
hafen, the famous geographist, estimated the an- 
thracite coal deposits in the southern portion of the 
province of Shanghai at 630 milliards of tons. 
But these are only a small part of China’s wealth of 
coal, more especially in the provinces of Shangpi, 
Hunan, Shantung, Szetschwan, and Yunnan. ‘The 
deposits in the two latter provinces seem more 
especially to tempt the French. The Man- 
churian coal deposits are already, to a great extent, 
under direct Russian control. The mining of 
coal in China is far older than in Europe, more 
especially in the western and northern part of 
the Chinese empire, where it dates back more 
than a thousand years. That the manner in 
which the Chinese exploit their coal mines, is 
entirely out of date goes without saying. In the 
vicinity of Pekin there is, according to the reports 
of certain travellers, a coal mine worked on a some- 
what larger scale for the Imperial palace; but 
otherwise the owner of the land, where coal is found, 
generally confines himself to breaking it for his 
own private use, selling a little perhaps to his more 
immediate neighbours. Still there are mines, 
which, with the most primitive working, yield some 
200 to 300 tons a year. The Kaiping coal mine is, 
of €ourse, an exception to the rule, being worked 
on a large scale, in completely rational European 
manner, with an output of 600,000 or 700,000 tons 
of coal a year. These mines, which are under the 
management of a high mardarin, supply the coal 
to the Chinese railways. 


Taxine ExLectricaL ENTERPRISES. 

Of late years the promoters of great electrical 
enterprises have in this country generally had to 
contend with either the open or veiled opposition 
of public authorities of every description, whereas 
in Canada and the United States it is by no 
means uncommon for corporations and municipal 
councils to give special inducements for the estab- 
lishment of such enterprises in their midst. If, 
however, our municipalities can find no parallel 
for their action in pregressive countries, it is only 
necessary to proceed to South America to find in 
certain of the Spanish Republics precedents for the 
most rigid of the restrictions yet suggested here on 
any proposed development in electrical engineering. 
A paper read before the Institution of Engineers 
of the River Plate, by Mr. E. Danvers, M.1.E E., 
gives some particulars as to the manner in which such 
undertakings are mulcted in Argentina. Thus 
private telegraph companies have to pay a national 
tax of 1000 dols. per annum for their head offices, 
and 50 dols. for each branch office, whilst the muni- 
cipalities rate each post within their boundaries at 
2 dols. to 4 dols. per annum. In spite of these im- 
positions, the private companies are said to maintain 





a better service than is afforded by the national lines. 
Under the conditions named rates rule high, being 
5 cents per word up to ten words, and 3 cents for 
each word over this limit. Telephone companies 
are treated on very similar lines, paying the same 
national taxes and post taxes as in the case of 
telegraphs, whilst street boxes are rated at 5 dols. 
per year, and pits at 15 dols. Underground mains 
are also taxed, whilst there are also other rates 
to be paid for pavement repairs, and the like. 
The charges rule high, being 15 dols. per month for 
business premises, and 10 dols. for private houses. 
Electric light companies are still more heavily 
weighted. They pay similar taxes to the Government 
and municipalities as the telephone companies, so 
far as, the equipment corresponds. In addition, 
however, they have to pay a tax of from 100 dols. 
to 400 dols. for each oiler used, and 10 dols. for 
a seal for each boiler. On opening the street to 
make a house connection, or for repairs, a fine of 
10 dols. has to be paid, whilst for use of the subsoil 
they have to pay the a a tax equal to 5 
per cent. of the gross annual revenue. ch tool 
cart is taxed at 5 dols. per annum, and in addition 
to the annual rates for transformer pits and 
street boxes, permission to construct these is 
only obtained on a payment of 30 dols. for 
the former, and 10 dols. for the latter. Lastly, 
each user of an electric motor has to pay a 
tax of from 15 dols. to 45 dols. per annum. The 
maximum rates to be charged for the supply are 
fixed by the municipality. Traction companies 
have to pay heavy fees to the municipalities imme- 
diately the lines are opened, and heavy yearly 
taxes based partly on the mileage open and partly 
on a valuation of the buildings, tends, and the like. 
In addition to these, 6 per cent. of the gross takings 
have to be handed over to the corporation. One- 
third of the cost of paving the streets passed 
through is also charged to the tram lines. At one 
time the companies were further called upon to 
light the streets through which their rails passed 
free of charge. In spite of the demands enume- 
rated the city of Buenos Ayres has been fairly well 
supplied with tram lines, which in 1898 conveyed 
105,964,631 passengers, but where conditions are 
less favourable it will be obvious that the extension 
of tramway facilities must be greatly handicapped. 


British TRADE OPENINGS IN SIBERIA. 


The completion of the Siberian Railway, as far 
at least as Lake Baikal, will undoubtedly lead to 
a great distribution of population over this vast 
area—one and a half times the size of Europe— 
with a population now of only eight mill:ons. 
Already, in six or seven years, a million immi- 
grants have settled in the country ; while the traftic 
on the line now reaches one million passengers 
and nearly three.quarter million tons of goods per 
annum. But what is of more importance for the 
future prospects, is the fact that the policy of 
sending exiles to Siberia has ceased, and the 
emigration of hard-working Russian peasants en- 
couraged. Russia does not anticipate financial 
success, as measured by the ordinary standard of 
dividends ; but rather seeks her reward in expan- 
sion of industry and territorial influence. The 
result must be beneficial to trade, and the 
special report by the British Commercial Agent 
in Russia just issued ought to be studied, 
more especially as Mr. Cooke has been sent to 
Russia to be at the call of British merchants, 
when desired for special inquiries, &. We 
have dealt with the railway prospects so recently 
that we confine ourselves here to a_ general 
consideration of the British trade openings 
as suggested by this report. We note that ma- 
chinery is put in the forefront. The railway tra- 
versing Siberia, and its numerous present and 
future feeders, will need rails and rolling stock ; 
her seas and stupendous rivers, shipping craft 
of every kind, from ice-breakers, dredgers, and 
steamers to launches; her rich minerals, still 
buried or but primitively worked,- will require 
boring, washing, and all the other varied mecha- 
nical appliances of the miming industry; her 
cornfields, agricultural implements; her forests, 
sawmill machinery ; her bogs, peat drying appa- 
ratus ; and, in general, labour-saving, time saving, 
and scientific instruments of all kinds; while elec- 
tric appliances can be widely used. It is pointed 
out that America has already awakened to the pro- 
spect; it is supplying materials and machinery 
for the Manchurian Railway, and English-worded 
advertisements have nearly all the words ‘‘ United 





States” attached. Germany has two papers pub- 
lished, one in St. Petersburg, another in Moscow ; 
Britain has not one, Travellers, too, are re- 
uired, capable of speaking Russian, of course. 
ce again, too, we have the plea for cheap ser- 
viceable machinery, even although it does not last 
for centuries ; Siberia is not a land of capitalists, 
but of ts. Credit facilities should be granted, 
and here the new system of the commercial agent 
guiding British merchants in such matters will be 
valuable. The industrial, and certainly the 


— 
-agricultural, development will take time. C) 


lands are mostly colonised by peasants of moderate 
means and primitively conservative habits. The 
State is the chief landowner. Light, portable, 
cheap ecg 4 and implements there will be 
most demand for. Dairy appurtenances should 
find a market too, owing to the extensive produc- 
tion, primitive enough, of butter. It must be noted 
that the duty on gold-mining machinery for Siberia 
and the Urals has been temporarily remitted, and 
on agricultural implements either remitted or 
reduced. 





AMERICAN Minne Eneingers.—The American Insti- 
tute of Mining Engineers will hold the seventy-ninth 
meeting of the Institute in Canada, beginning in the latter 

ro of August, under the auspices of the Canadian 

ining Institute. The sessions will be held at Sydney, 
Cape Breton, and Halifax, Nova Scotia; but for the con- 
venience of mem and guests from other quarters, 
Quebec has been selected as a gathering point, 


Tue Coat Tipe Turninc.—The information which 
reaches us this week from the Continental centres is of 
considerable importance. Consumption is showing a 
tendency to decline in Belgium. The stoppage of rolling 
mills for one or two days per week isa first cause of th 
contraction of the demand for coal. The glass works 
have also been consuming smaller quantities of coal for 
some time past, and some of these latter works have even 
closed altogether. A number of other Belgian industries 
are also suffering from the high price of coal, and their 
managers are talking of suspending operations in conse- 
quence. The deliveries of coal in July from the three 

rincipal German coal-producing districts—the Ruhr, the 
rene and Silesia—were 2,905,230 tons, as compared with 
2,978,620 tons in July, 1899. 


Mancuester Suip Canat.—The traffic of the Man- 
chester Ship Canal continues to make anes, although 
the rate of improvement is very slow indeed. For the 
half-year ending June 30 there has been made a profit of 
62,230/., out of which 44,742/. will to pay interest on 
the first and second mortgage debentures, 10002. for 
interest on the mortgage of — land, leaving 16,4887. 
for interest on debentures held by the Corporation cf 
Maxchester. The sum actually required for this latter 
purpose is 112,500/., so that the indebtedness of the com- 

y is steadily growing. The general receipts of the 
lf-year were 141,346/ , as against 124,183/. in the corre- 
sponding half of last year. On the other hand, the ex- 
penditure was 99,945/., as anne 91,3587, These figures 
do not include the traffic of the Bridgewater Canals. The 
capital expenditure on works and plant on theShip Canal 
was 20,497/., against which 9665/. was obtained by sale of 
plant. The Bridgewater Canals sold a dock at Live rpool 
to the Mersey Trust for 522,000/. The weight of toll- 
paying merchandise which Pe over the Ship Cenal 
during the half-year was 1,487,841 tons, against 1,325 821/. 
tons in the corresponding half of last year. 











CaTaLocurs.—We have received from Messrs. Wail s, 
Dove, and Co., Limited, of 5, St. Nicholas-buildings, 
Newcastle.on-Tyne, a copy of a pamphlet they have 
issued describing their ‘“‘ bitumastic” enamels and 
cements. The former of these is an enamel paint which 
is applied hot to the surfaces to be protected, by means 
of special brushes. The enamel hardens immediately, 
and dries with a hard, bright, black surface, — it is 
claimed, will remain good for years. These enamels are 
specially recommended for the protection of the bunkers, 
peaks, and holds of steamships. .The “ bitumastic” 
cement is used as a substitute for Portland cement on the 
bilges of iron and steel vessels. It is also applied ho 
but a much thinner coat is needed than when Portlan 
cement is used. In fact, the makers state that 20 tons of 
the bitumastic may replace 100 tons of Portland cement, 
thus _———— the paying capacity of a steamer.—The 
Pheenix Foundry Company, Limited, of Derby, have 
issued a new list of their standard pressed socketed 
steel pipes, which they supply in diameters ranging from 
12 in. to102in. The smaller sizes are made in Soke of 
from 6 ft. to 9ft., each length noe Conga: up of two 
flanged plates bolted or riveted together. In the larger 
sizes, each length consists of a greater number of seg- 
ments. " pipes are being largely used on the 
Uganda Railway for culverts, as they stand earth pres- 
sure well, and in their ‘‘ knocked-down” condition, 

j; drome og | for tran —Mr. E. G. Herbert, of the 
rnbrook Park Tool Works, Manchester, asks us to 
int out that his machine hack-saw noticed in the cata- 

logue raph published on page 136 of our issue of 

July 27 last, is automatic in action, the stock being fed 

forward aoe ge Sn each cut is —— and when 

the whole length of bar is cut up, a is set t ringing, 
giving notice to the attendant. If a saw s in 
making a cut, the same beil is set in action, 

















































































enrages ann 


190 
————_—___"_= 








OZONTISERS. 
To THE Epitor OF ENGINEERING. 
Srr,—We notice in the ‘‘ Patent Record ” of this week’s 
ENGINEERING a patent for the preparation of petroleum 
ils by means of ozone, and in the description of this 
patent it is stated that ‘‘after which the air is passed 
through an ozoniser, so converting the oxygen present into 
ozone.” We are in want of a small plant for producin 
ozonised air for experimental purposes, and from the word 
ing of the quotation above we take it that such plant 
can be bought somewhere. We take the liberty-of asking 
you if you can give us the name of any firm that is likely 
to be a maker of this kind of plant. : 
Thanking you in anticipation for the assistance that we 
expect you will be able to give us in this matter, 
Weare, yours truly, 
I. W. ANDREWS. 
: Isaac ANDREWS AND Sons). 
Belfast Mills, Belfast, July 30, 1900. 





ELECTRIC WIRING. 
To THE Epiror oF ENGINEERING. 

Srr,—The serious recent fusing of electrical conducting 
wires by lightning and the erratic performance of their 
duties by some of the electrical mains in the Strand, are 
— of the dangers that lurk in electrical installations. 
I think it should be a not very difficult matter to produce 
a non-inflammable insulating material for electric wires. 
Gutta-percha we know is melted at a very low tempera- 
ture, and it is, moreover, very inflammable, so likewise are 
shellac and paraffin wax, but there are other materials that 
could be utilised as insulating materials, that should be per- 
fectly non-inflammable or non-fusible by the most extreme 
heat. One such material is glue, and I am sure from my 
own experiments with this material it would be a very 
simple matter to prepare a non-inflammable insulating 
compound that should efficiently replsce gutta-percha, 
shellac, or paraffin wax, in insulating conducting wires, &c. 
Glue, however, possesses the drawback by being soluble in 
water, hence there would be the necessity of covering the 
glue-insulating compound with some material that is 
waterproof, or else make the glue compound waterproof 
itself—a not very difficult matter, Committing this hint 
for electrical readers, 

T am, yours truly, 
Handsworth, August 8, 1900. H. C. STANDAGE, 





THE GerMAN Coat Trapr.—The exports of coal from 
Germany in the first five months of this year were 
6,483,776 tons, as com d with 4,543,999 tons in the 
corresponding ‘period of 1899. The imports of coal into 
Germany in the first five months of this year were 
2,651,250 tons, as a with 2,216,727 tons in the 
corresponding period of 1899. It will be seen that the 
increase in the exports was 1,939,977 tons, while the in- 
crease in the imports was 434,523 tons. 





Tue CarNecIE Pooxer-Boox.—One of the indis- 
pensible handbooks of ‘the American designer of con- 
structional ironworks is the pocket-book issued by the 
great Carnegie Steel Company, containing particulars of 
all the sections rolled, together with much other informa- 
tion useful to the bridge engineer. Some of the sections 
listed are notable, in particular a 24-in. by 7-in, I beam, 
the standard pattern of which is rolled as light as 80 Ib. 
per foot, whilst by thickening the web, heavier beams 
can be furnished when required. The limit of length to 
which these heavy beams are supplied is not directly 
stated, but from some tables as to their carrying capacity 
it would appear to be somewhere over 30 ft. At this 
span one of these standard beams is capable of carryi 
a load of 2000 Ib. per foot run. Many sketches ‘of 
structural details for architectural steelwork are given, 
including beam connections, examples of fireproof floors, 
columns and stanchions of various patterns, in particular 
the Z-bar type, which is in much favour in the States, 
ae but little used here. These stanchions are built 
up of four Z bars, riveted to a central web, two rows of 
rivets only being needed, whilst the outer branches of the 
Z’s give facilities for the attachment of shelf angles and 
the like. Included in the letterpress are tables givin 
the weight and supporting power of standard patterns o 
these Z columns. As an example, a section built up of 
four 6 in. by g in. Z bars, with an 8 in. by J in. web, and 
50 ft. long, weighs 159 ib. per foot, and is capable of 
carrying safely a load of 367,000 1b. The minimum value 
of its radii of gyration is also tabulated, and is 3.64 in. 
Still heavier columns are made by riveting sideplates to 
the Z’s. Other forms of stanchion are trea ually 
fully, thus saving the draughtsman much useless ine 
and obviating the possibility of serious mistakes. For 
use in designing light lattice zirders, the radii of gyration 
for two angles back to back, or with a web 
between, are also tabulated for a wide range of sizes. 
The plate girders listed run up to 36 in. in total depth. 
A feature of the book particularly valuable to the 
designer of architectural ironwork, is the numerous 
sketches of connections between beams and their sup- 
porting columns. The notes on rivet work include the 
conventional signs now used in the States for the different 
kinds of riveting, and a small table is given showing the 
minimum clearances with which it is possible to work in 
machine riveting. Bridge engineers will find a list of 
standard eyebar heads for bars from 2} in. to 10 in. wide, 
and particulars of standard clevis and sleeve nuts em- 
ployed on certain parts of pin-connected bridges. A 
selection of mathematical tables conclude the volume. 
The London office of the Carnegie Steel Company is at 
71 and 72, King William-street, E.C., where, we presume, 
copies of the pocket-book are obtainable. 
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MISCELLANEA. 


Ow1ne to financial and other reasons, the Government 

of Bombay do not see their way at present to sanction 
the Reopoeed scheme of public wharves and tidal basins 
for Aden. The Aden Port Trust, as promoters of this 
scheme, met with considerable opposition from various 
shipping *ompanies interested ; as the project, if carried 
out, would interfere with the monopoly these companies 
now enjoy of levying tolls upon all goods landed at and 
shipped from that port. 
_ A number of Sg Swedish iron works, compris- 
ing Iggesund Buck, Bofors-Gullsping Company, Fors- 
bocka Company, Sandvikur ——_ , Uddeteolen’s 
Company, Fagersta Company, &c., have formed a com- 
pany in order to-exploit the Trolluvaara iron ore deposits 
in Iukkosjérvi parish, North Sweden. The ore will be 
handled to as great an extent as ible within the 
country, in the first instance, at the various concerns 
interested in the company. 


The manufacture of calcium carbide in Norway is 
becoming one of some importance. The Hafslund 
Factory, near Sarpsborg, manufactures about 6000 tons 
annually. The power is supplied by the large Sarp Fall, 
which at lowest water level has a power of some 46,000 
horse-power. The carbide factory does not possess the 
waterfall, but rents the power from the Hafslund Power 
Company, which utilises 23,000 horse-power, letting it at 
about 2/. 53. per electric horse-power per annum. At 
Vorregaard, on the opposite side, is a carbide factory of 
3000 tons capacity, and at Meraker, close to Oroutheim, 
there is another factory. At Asendal it is proposed to 
erect a factory of 4000 horse-power, and another concern 
contemplates the erection of a factory of 10,000 horse- 
power, 

According to M. H. Le Chatelier, fused silica is of 
all materials yet examined that which expands least 
by heat, the mean coefficient of expansion per deg. 
Cent. between 0 deg. and 1000 deg. Cent. being but 
0.0000007. Asa consequence, rods or tubes of fused silica 
can be made red hot and plunged into cold water without 
being cracked. Unfortunately the melting point of silica 
being above that of platinum, is so great that it is difficult 


to work it into tubes or other useful forms. A mixture | p 


having the composition 10 Si O, Al, O3, 2 Sie O has, 
however, a melting point of but 1200 deg. C, and under 
suitable conditions expands little more than the pure 
material. Another curious fact concerning silica recently 
established is that at a red heat amorphous silica is per- 
meable to hydrogen, just as platinum is, but to a lesser 
degree, 

The construction of a masonry bridge of considerable 
magnitude for carrying the Pennsylvania Railroad across 
the Susquehanna River at Rockville, near Harrisburg, 
has recently been commenced. This structure is intended 
to take the place of the present double-track iron bridge, 
which was erected in 1874, and which consists of 23 spans 
of about 160 ft. each, centre to centre of piers. The new 
bridge will be located below the existing bridge, and will 
cross the river nearly at right angles to the current. It 
will consist of 48 spans of 70 ft. each, and will be, in all, 
about 3620 ft. in length, the rail level being 46 ft. above 
the water level at ordinary stage. The bridge will be 
laid with four lines of rails, and will probably be the 
longest stone arch bridge for railway purposes in exist- 
ence. It is anticipated that its construction will involve 
the employment of an army of labourers for two years. 


At a recent meeting of the American Academy of Arts 
and Sciences, Professor John Trowbridge, of Harvard, 
gave some particulars as to results obtained with his 
great storage battery of 20,000 Planté cells. This battery 
gives an electromotive force of 40,000 volts, and by 
charging condensers a potential of 3,000,000 volts has 
been reached. Owing to the fact that air becomes a 
fairly good conductor at potentials of 2,000,000 volts and 
over, it has been impossible, so far, to exceed the highest 
potential named above, or produce in the laboratory 
sparks of more than 7 ft. in length. Professor Trow- 
bridge has also used his battery for X-ray work, and 
states that it has proved much more efficient than the 
induction coil enki employed. The amount of current 
needed to produce X-rays under a potential of 40,000 
volts is extraordinarily small, 10 milliamperes proving 
dangerous to the tube. 


A meeting of the Exhibitions Committee of the London 
Chamber of Commerce was held on Tuesday, Sir Albert 
K. Rollit, M.P., presiding. It was decided that the 
chairman should be requested to prepare a general report 
on the subject of the Paris Exhibition and the action of 
the Royal Commission with reference to the British _sec- 
tion and other matters affecting British exhibitors. With 
a view to ascertaining the relative position of the various 
countries participating in the Exhibition and of obtaining 
information for the various trade sections of the Cham- 
ber, it was also agreed to request a number of representa- 
tive gentlemen to peepere special reports on the various 
departments of the Exhibition with which they were 
specially competent to deal, including education and in- 
struction, works of art, appliances and general processes 
relating to literature, science and art, mechanical engi- 
neering, electricity, civil engineering, agriculture, horti- 
culture and arboriculture, forests, food + eign mining, 
metals, decoration and furniture, textiles and clothing, 
chemical and various other industries. 


The Board of Consulting Engineers who are to report 
to the Legislature on the high lifts for the New York 
State Canal Locks, have had several designs before them. 
Several systems of counterbalance lifts are proposed. 
Plans for an hydraulic lift have also been presented, which 





provide for two lock chambers or tanks, each supported 





and raised and lowered by three cw worked in three 
—" 3; the two locks counterbalancing each other 
through the water connections of the two sets of cylin- 
ders. These plans include a simple and novel device for 
preserving the level positions of the lock chambers or 
tanks, and for preventing one end of the moving tank 
from raising or lowering more rapidly than the other end, 
a difficulty said to have created serious trouble with locks 
of this type constructed abroad. The Board also con- 
sidered plans for a counterpoise lift-lock, consisting of a 
pair of tanks counterbalancing one another, and sup- 
ported raised and lowered upon twelve steel towers 
eappcrhns 24-ft. sprocket wheels, over which travel flat- 
link chains. These lock chambers each have inside di- 
mensions of 310 ft. by 28 ft., with 11 ft. of water, and 
weigh, when loaded, whether with boat or without boat, 
5600 tonseach. These tanks are raised and lowered by 
electric power developed-by turbine wheels; the power 
being automatically cut off when the tanks reach the 
proper level, and the machinery being so interlocked as to 
prevent any movement of the machinery until the lock 
gates are fully closed or fully opened and the boats have 
entered or left the lock chamber, the Jock chamber or 
tanks being immovable when the gates are open. 

Statistics of the production of all kinds of pig iron 
in the United States to June 30, 1900, have just been 
published by the American Iron and Steel Association, 
the particulars having been obtained from the manufac- 
turers. From this report it appears that the total pro- 
duction of pig iron in the first half of the present year 
was 7,642,569 gross tons, against 6,289,167 tons in the 
first half of last year and 7,331,536 tons in the second 
half. The increase in the production in the first half 
of 1900 over that of the second half of 1899 was therefore 
311,033 tons. The total production of the last half of last 
year and the first half of the present one is 14,974,105 
tons, or close upon 15,000,000 tons. The demand for 
pig iron having slackened it is not expected that the 
enormous production of the first half of 1900 will 
be continued in the second half. The check in pro- 
duction in facb commenced in June, when some furnaces 
were banked and others blown out. Turning to the 
qualities produced of the various grades of pig in the 
first half of 1900, it appears that the output of Bessemer 

ig iron was 4,461,391 gross tons, against 3,788,907 tons 
in the first half of 1899 and 4,413,871 tons in the second 
half. Of basic pig iron there were produced in the first 
half of 1900 581,868 gross tons, against 482,389 tons in 
the first half of the previous year and 502,644 tons in the 
second half. The whole of this iron was made with coke 
or mixed anthracite coal and coke as fuel. The output 
of charcoal pig iron in the first half of 1900 was 167,146 
gross tons, against 128,485 tons in the first half of 1899 
and 156,281 tons in the second half. In addition to this 
there were also produced in the first six months of this 
year 25,042 tons of. pig iron with mixed charcoal and 
coke. The production of spiegeleisen and ferro-mangan- 
ese in the first half of 1900 amounted to 148,102 gross tons, 
against 104,496 tons in the corresponding period of 1899 
and 115,272 tons in the second half of that year. The 
total number of furnaces in blast on June 30, 1900, was 
283, against 289 on December 31, 1899. The number out 
of blast on June 30, was 128, against 125 on December 31, 
1899. The unsold stocks of pig iron in the hands of 
manufacturers or their agents on June 30, 1900, amounted 
to 338,053 tons, against 63,429 tons on December 31 of 
last year. 

An electrically-driven ‘‘ Voiturette,” constructed for 
the National Motor Carriage Syndicate, Limited, of 37, 
Walbrook, E.C., made a trial run to Brighton on 
Saturday, July 28, the distance covered being 53 miles. 
The car is equipped with two 2 horse-power Joel electric 
motors running at a speed of 600 revolutions per minute, 
with an electromotive force of 30 volts. The two motors 
are fixed on a detachable spring frame and drive the two 
back wheels of the carriage separately by 1-in. chain gear 
of 9 to 1. The current is supplied by 32 Rosenthal 
storage batteries made up in two sets of 16 cells joined 
in parallel, giving 32 volts, and 20 to 40 amperes, with 
an output of 140 ampere-hours. The total weight of the 
carriage is under 12 cwt.; of this 74 cwt. is battery, 
motors 2 cwt., and the carriage itself only 24 cwt. The 
wheels have pneumatic tyres, the back wheels are 
2 ft. 9 in. in diameter, and the front wheels 2 ft. 6 in. in 
diameter. The front track is 3 ft, and back track 
4 ft. 6 in. wide, and the base is 4 ft. 6 in. The controller 
is very simple in construction and action. The system 
of electrical changes is such that when the ‘‘ Voiturette” 
is ascending hills the motors work at their highest 
efficiency and at normal s . The car can run up hill 
at 6 miles an hour, whilst on the level the speed may be 
from 8 to 12 miles, or faster, if desired. There are 
also two slow speeds forward of 3 and 44 miles per 
hour, and a slow speed backward of 3 miles per hour. 
When going down hill the motors act as a break, and on 
steep hills give a back charge to the batteries. A careful 
series of tests were made on the journey, and the current 
used was measured. On level roads, such as from the 
Elephant to Croydon, the current varied from 10 to 20 
amperes through each motor; on inclines of 1 in 40, 
such as experienced between Croydon and Merstham 
the current rose to 40 amperes, the average current 
used being about 20 amperes. On the steepest part 
of Redhill the current touched 45 amperes, corre- 
sponding to an effective energy of nearly 4 horse-power. 
The run was made at an average | of 10 miles 
per hour, or in 5} hours actual travelling, and varied from 
15 miles per hour on the level, or slight inclines, to 6 miles 

r hour going up the hills. The carriage was made by 

ulliner, of Northampton, and the electrical and me- 
chanical part by Messrs. Joel and Potter, of London. 
The roads were in good condition, but a very strong head 





wind prevailed throughout. 
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RACK LOCOMOTIVE AT 
CONSTRUCTED BY THE 


THE PARIS EXHIBITION. 


ESSLINGEN MASCHINENFABRIK, 








WE publish above the illustration of an eight- 
wheeled (six wheels coupled) tank locomotive, con- 
structed by the Maschinenfabrik Esslingen, and ex- 
hibited by them at Paris... The following are the 
principal dimensions of the engine, the special feature 
of which is that it is for working on a rack railway, 
and can haul a gross load of 100 tons, up a grade of 
1 in 10. 

Diameter of outside cylin- 
see 420 mm. (16.54 in.) 


er Wan = 
Length of stroke ... me 612 ,, (24.09 ,, ) 
Diameter of inside cylin- 
der... see uae Wek 420° ,, (16.54 ,, ) 
Length of stroke ... 23 ge: | MORSE 5) 
Diameter of driving wheels 1230 ,, (49.42 ,, ) 
Load on rear axle .. 13.920 tons 13.920 tons 
5 middle axle 13.860 ,, 13.860 ,, 
19: cae SOD sing: ROE 4 
Diameter of front wheels .943 m. (37.12 in.) 
Load on front wheels ... 11.840 tons 11.840 tons 
Diameter of cog wheel ... 1.082 m. (42.60 m5 
mE pinion 477 ,, (18.78 ,, 
Wheelbase ... af .. 5.6m, (18 ft. 4 in.) 
Grate area ... “vs ... 1.3948q. m. (14.96 sq. ft.) 
Firebox heating surface... 7.029 ,, (75.6 ee 
Tube a »- ALT. 952 ,, (1269 50 ,, 
Total F 125.081 ,, (1345.10 ,, ) 
Steam pressure ... . _ 210 1b. 210 lb. 
Weight, empty ... ... 43.330 tons 43.330 tons 
‘3 in working order 53.220 ,, 53.220 ,, 
Capacity of water tank ... 4.200 ,, 4.200 ,, 
coal bunkers 1,200 ,, 1.200 ,, 


The Esslingen Works are located at Esslingen, on the 
Neckar ; they employ 2000 men, and the annual out- 
put is valued at 450,000/. 





THE BIRTWISLE HYDRAULIC JOINT. 
On the present page we give two views illustrating 
a new method of joining the various members of a 








the usual method of attaching to each other the varius 
parts of cycle frames is by brazing them together. The 
method is not without its drawbacks, as any engine2r 
is aware, especially in joining thin pieces of steel like 
the tubes that go to make up bicycle frames. The 
completeness of the attachment depends on the skill of 
the workman and on the conscientiousness with which 
oo: eee 46 ms ration. It is not easy, and, 
indeed, hardly possible, to tell by inspection wheth r 
the work has been properly pr and if the spelt r 
has not run well down between the parts, the per- 
centage of areas attached may be very small indeed. 
We have had some curious instances of this kind 
brought before our notice; and when one considers 
how many brazed joints there are in a bicycle, and 
how entirely cyclists trust themselves—say in rush- 
ing down hills at enormous speed—to the ee 
of their machines, it is truly marvellous more accidents 
are not heard of. The bicycle, however, is thé modern 
wonder of mechanism, and though accidents are more 
common than perhaps a good many persons imagine— 
for only the most striking are chronicled—they are 
rare compared to what, we think, any competent 
engineer would predict had he not the light of actual 
practice to guide him. 

There is, however, not only the possibility of an 
imperfectly brazed joint to face, but also the fact that 
the best brazing weakens the steel, it is said, as 
much as 45 percent. This, of course, is a circum- 
stance that is known and can be provided against, but 
it necessitates additional metal in order to compen- 
sate for reduced strength. 

In consequence of the defects of brazing a good many 
attempts have been made to substitute mechanical 
joints, and the one we now illustrate appears to us 
to possess very considerable advantages. The Birt- 
wisle joint is made by cutting small slots in the lugs 
which form the attaching pieces for the members of the 





bicycle frame, which is the invention of Mr. Birt- 


frame, and then, by hydraulic pressure, forcing a part 
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Wisle, of Manchester, and is being introduced by the| of the tube into the slot. The way in which this is 


Birtwisle 


Hydraulic Jointing Syndicate, Limited, of | done is shown in Fig. 1. 


This shows partly in sec- 


expanding tool used for making the joint in position. 
The lug is marked A, whilst the slots, which, of 
course, are cut right through the metal of the lug, 
are marked B. The ends of the tubes to be attached 
to the lug are marked C. The hydraulic tool consists 
of a pipe D which is sufficiently strong to stand the 
high-water pressure that is exerted. There are 
attached to the hydraulic pipe two cup leathers, 
marked E. These are inserted inside the end of the 
tube forming the frame member, the latter having 
been .put inside the lug in the position it is to 
assume. The end of the pipe is attached to an 
hydraulic pump, and in this way water at pres- 
reed into the chamber formed between 


Gr sen 4 leath t of th 

the two cup leathers, it passing out o e pi 
through the ‘holes F provided for the purpose. “i 
the pressure used is 7 tons to the square inch, it is 
ne to support the lug and tube end, and this is 
done by enclosing the whole in a clamp or vice suffi- 
ciently strong for the pu When pressure is 


therefore 
immediate 


ut on, the part of the metal of the tube 
- below the slotted holes; the lug is 





forced into the holes, and being stressed beyond the 
elastic limit it remains as a protuberence filling the 
holes. 

We have seen several joints made in this way, and 
having tested them to destruction, can bear testimony 
to the fact that great strength of attachment can be 
secured by the process. The manipulation is easy, 
and no skilled labour is needed ; indeed, the fact that 
the safety of the joint does not depend on skilled or 
careful work is, we consider, one of its chief merits, 
as compared to the ordinary brazed joints. Some of 
the parts of the frame have to be modified to allow 
the tool to be inserted, but this does not present any 
considerable difficulty, and the frames are built up 
with all cylindrical tubes attached in this way. 

From the makers’ point of view, there are certain 

other advantages attached to the system in addition 
to those already named, No filing or cleaning of 
joints is necessary, as is required when brazing has 
been used. There is also no danger of weakening or 
cutting of the tube ends. The tubes are polished 
before the joints are made, and each joint is made and 
tested separately. 
It may be mentioned as a detail, although one of 
some importance, that the frames made by this firm 
are enamelled inside the tubes as well as on the 
exterior. This is to prevent rust, which is one of the 
most malignant of the passive enemies of the cyclist. 
This extra precaution is one of value; but it would 
be more satisfactory if this company, and other makers 
of cycle frames, would adopt a rustless material. It 
is stated that a high percentage nickel steel is prac- 
tically rustless, and in other respects is a most satis- 
factory material. It is, of course, very dear, but the 
small quantity of nickel that would enter into the 
composition of a bicycle would make but a slight addi- 
tion to the first cost. Knowing the nuisance of rusting, 
the impossibility of preventing it—for enamelling and 
nickel plating are but poor protection—we feel con- 
fident that the maker who could persuade the tube 
manufacturer to supply him with nickel-steel tubes 
would do a very large business. We recommend to 
the notice of cycle makers Mr. Yarrow’s experiments 
on the corrosion of boiler tubes, a description of 
— will be found on page 140 of our sixty-eighth 
volume. 





GerMAN LOCOMOTIVES AT THE PARIS EXHIBITION: 
ERRaTuM.—We are asked to state that the full title of 
the firm res ible for the locomotive illustrated on our 
two-page plate of J 4 last is the Berliner Maschinen- 
bau- Actien - Gesellschaft (vormals L. Schwartzkopff), 
havi works at Berlin and Wibdau. As there are 
several builders of locomotives with works in Berlin, the 
title of Berlin Engine Works, as given in our descriptive 





Worsley-street, Hulme, Manchester. As is well known, | tion a seat pillar lug with the hydraulic apparatus or 


article, might lead to confusion, 
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INDUSTRIAL NOTES. 


Ir used to be a reproach to us as a great industrial 
nation, the greatest in fact, that we had eo few 
authentic records respecting labour, and those few 
mostly unofficial. America for many years was far 
ahead of us in this branch of literature, and, indeed, 
we had often to go to the records of the American 
Bureau of Labour for facts and figures relating to 
Europe, as well as to the United States itself. e 
Labour Department of the Board of Trade is fast 
wiping out that reproach, and indeed we can now 
fairly compare our publications with those of America. 
The ‘‘ Report on Standard Piece - Rates of Tae 
and Sliding Scales in the United Kingdom, 1900,” 
just issued, may be quoted as another instance of the 
convenient work done by the Labour Department.’ For 
excellent arrangement, and lucidity of exposition, the 
report deserves the warmest commendation. Some 
of the arrangements in force regulating wages are of 
the most complicated character, affecting details the 
most various and minute, and yet any careful reader 
can master those details if he so desires. For example, 
in the boot and shoe trades, in women’s work alone, 
there are 21 classes of material, with eight classifica- 
tions, or groups, with varying prices for lasting and 
finishing. Then there is an almost endless variety 
in the deductions from the standard rate, and of 
extras on the standard rate. The same, or a similar, 
elaborate statement regulates men’s work and boys’ 
work, &c. Other statements exist for special localities, 
The same applies to the tailoring trades, the “‘ log” 
being full of details for special garments. There is a 
** time-log ” and a ‘‘ piece-log,” both being of the 
most elaborate kind. = such branches of labour 
nothing less than an elaborate statement, administered 
by a conciliation board, could prevent incessant dis- 
putes between the parties. 

The present report is ‘in continuation of Part II. 
of the First Report of the Labour Department on Wages 
and Hours of Labour,” issued in 1894. It gives a 
series of lists, many of which were not in force at that 
date, with all the important changes which have 
been made in those lists since that date. The object 
of the report is to give information with regard to 
the varied and complicated systems of calculating 
wages in many important British industries, and also 
to afford a -_ to the data given in the Labour Gazette 
monthly, and in the annual records of changes in 
wages published by the Department. The report will 
also be of service to the public in facilitating an 
understanding of the nature of the questions at iesue 
between employers and employed in trade disputes, 
many of which are, difficult to follow, owing to the 
technical character of the points involved. The 
reader is cautioned as to ed hasty estimate of weekly 
earnings on the basis of the rates quoted, by reason 
of the changes from time to time in the machinery 
used, the nature of the materials, and other matters. 
A dispute may arise, one what would appear to the 
public as a trifling point, but which to the workman 
is of importance, as it may either involve an actual 
reduction in wages, or necessitate an increase of labour, 
material to the worker, in the production of the 
article, One is more and more impressed by a perusal 
of this volume of the vast importance of conciliation 
and mutual consideration in thearrangement of disputes 
on questions of wages, modes of work, and the time 
occupied in making up the material. Chronic dis- 
content would be inevitable without such statement 
lists. Disputes are numerous as it is in trades where 
they regulate wages, but a joint committee is usuall 
able to avert a strike, unless the disagreement be vital, 
or the men are hasty in their action. Only experts 
on both sides can settle such matters. 

A definition of the meaning of piece-wage and time- 
wage is given, so as to differentiate between the two 
modes of payment. Time wages constitutes a contract 
between the employer and worker for a certain sum 
for the labour given within a specified time, without 
any express condition as to the amount of work to be 
performed. On the other hand, piecework means the 
performance of certain work for a stipulated sum, 
without reference to the time spent by the workmen 
in the completion of the work. But, in reality, there 
is some undefined relation between the two modes of 
payment. ‘A fair day’s wage, for a fair day’s work,” 
expresses the condition, and usually the rates of piece- 
work are measured by what the employer or foreman 
regards as a rightful fairday’s work. If the worker 
earns more he puts in more energy, and that is re- 
garded as his extras for such increase of energy. In 
systems of piecework joint labour is often possible, 
whereas on timework each man stands by himself. In 
some cases the piecework system is equivalent to sub- 
contracting, but in such form as not to be independent 
of the chief employer. This mode of hiring varies. In 
some trades certain specified work is done for a lump 
sum, which is equally divided, as with the corn porters 
and others. In some cases the lump sum is divided 
in fixed proportions, as in the glass-bottle trade, in 
certain cases in the cotton trade, and in shipbuilding 
trade between the riveters and the holders up. The 


platers and helpers in Sunderland arrange time-wages, 
the principal worker taking the balance after the time- 
ouhen are paid. If the lump sum is paid to the 
chief of the gang for him to divide there is often 
injustice, the men being left unpaid. We sometimes 
hear of such cases in shipyards from the Boilermakers’ 
and Iron Shipbuilders’ Union, but the society is severe 
upon such defaulting members, and they are now in- 
frequent. 

Much difference of opinion has existed as to the 
extent of the piecework system, in comparison with 
the time-work system in this country. Some appear 
to think that there is an eternal struggle going on 
against piecework. That is so in some industries, but 
it is estimated that 26 per cent. of the workmen of the 
country are on the piecework system, and 74 per cent. 
on time wages. The former would, as a rule, resist 
any attempt to introduce the time wage, just as the 
latter try to resist the piecework plan. The fact is that 
some industries lend themselves to one method, some 
toavother. Ifagriculture be excluded, the proportions 
would seem to be, 39 per cent. on piecework and 61 per 
cent. on time wages. There are differences as to 
modes, but as a rough estimate, the figures given fairly 
represent the facts of the case. 

he two great systems adopted are standard lists of 
iecework rates, and sliding scales on the basis of sell- 
ing prices. Standard lists, or statements of prices, as 
in the boot and shoe trades, the tailoring trades, and 
some of the textile trades, &c., are lengthy and com- 
orgs the rates varying minutely on matters of 
etail. In comparison with these, sliding-scale 
arrangements are comparatively simple, when once 
the basis is agreed upon. In these cases there is a 
general uniformity ; in other cases this is not so. In 
the engineering trades, for example, the piece rates 
are Mot-uniform, but vary in the different establish- 
ments, sometimes in the tame locality. In those 
branches ‘‘ shop lists” appear to be the rule. In the 
report, eleven groups of industries are dealt with, the 
principal changes since 1893 being given. The de- 
tailed .description is voluminous, so that it is possible 
to comprehend the system in vogue in each case, and 
to trace the changes which have taken place, and in 
some instances those that may take place under the 
system. Altogether, the report is a valuable addition 
to the literature of labour. 





The Ironworkers’ Journal for an ages reports an 
important appeal case, Lloyd v. Nock, in respect of 
the claim of compensation by a puddler for the loss 
of aneye. The decision was, in the earlier stages, in 
favour of the insurance company, which resisted the 
claim ; but the case was carried to the House of Lords, 
when the former decisions were reversed, and com- 
pensation awarded to the workman. The members of 
the Ironworkers’ Association are naturally jubilant at 
the result. At the general council meeting of the 
association, recently held, the request of ‘the London 
dockers for financial help was considered, when it was 
decided that the time was inopportune to recommend 
a grant, and consequently the council refused to take 
the matter up. The question of joining the Labour 
Representation Committee was considered, but it was 

to defer the matter until the Ironworkers’ Con- 
ference. It wasstated that the Labour Representation 
committee had no funds with which to support candi- 
dates, or contribute to their election expenses ; the 
candidate, or the organisation: bringing him forward, 
had to pay the cost, as the funds contributed were re- 
quired for the work of the committee. The question of 
the action of the Gas Workers and General Labourers’ 
Union, in trying to get members of other unions to 
join the former, was discussed, but the suggestion of 
a conference on the question of demarcation was not 
adopted. A meeting of the representatives of the 
North Staffordshire branches was agreed to, as regards 
the rates and extras to be paid to puddlers and forge- 
men under the Midland Wages Board. The council 
of the association report a series of meetings in various 
districts, the desire being to get all the workers into 
union, a plan which it seems that the employers favour, 
as it is a guarantee for the fulfilment of the conditions 
of the Wages Boards which regulate rates of wages in 
the several districts. 





The engineering trades throughout Lancashire con- 
tinue to be fully employed in all the leading branches, 
except in some departments of the textile machine- 
making industry. Mo:t of the other engineering 
trades and allied industries have a sufficiency of work 
in hand to last them a considerable time, without 
any serious slackening off in employment. It is re- 
ported that the wages question is assuming a serious 
aspect in some departments, and fears are expressed 
that renewed troubles are ahead. It is to be hoped 
that any serious developments will be averted. Inthe 
iron trades business is slow, but the consumption is 
large, and consequently smaller quantities purchased 
represent in the aggregate a heavy a of both raw 





and finished material. Generally speaking, producers 
are in arrear with their deliveries. 


In the Wélverhampton district a little more busi- 
ness was reported on the eve of the holidays, but 
chiefly for’ current requirements. Prices were de. 
scribed as weak, but the best bar makers have been 
firm in their quotations. For other qualities the 
maximum rates were not maintained. The demand 
for steel is well maintained, but prices are lower, 
owing to foreign competition. The engineering: and 
allied trades continue busy in nearly all instances, 
employment, on the whole, being .. In the hard. 
ware branches also there is a continuance of activity, 
In the tube trade upwards of 1000 men struck last 
week, in consequence of a dispute with respect to pay- 
ment for odd work. A further increase of 5 per cent. 
in the wa: of ironworkers is announced to take 
place from Bank Holiday. 


In the Birmingham district there were, towards the 
close of last week, indications of an increased demand 
for iron, but buyers contented themselves with small 
quantities. There was a slight advance in unmarked 
bars. Some fresh orders are reported for South 
Africa, The engineering trades generally continue 
busy, in all branches. Most of the other iron, steel, 
and other metal-using industries are also busy, but 
some slackness is also reported in a few departments, 
not, however, to any serious extent. 








The dispute in connection with the Great Eastern 
Railway is in a fair way towards a settlement. The 
directors have arran to meet the various deputa- 
tions on the 8th or 9th inst., the delegates of the men 
having been duly elected. There is still some friction 
between the Board and the ssa, gp Society of 
Railway Servants; but, presuma Bf this will not 
interfere with the negotiations. he deputations 
represent the various grades, and it is to be ho 
that the terms of settlement will satisfy all grades. 





It is reported that the various branches of the 
Amalgamated Society of Kogineers on the north-east 
coast have summoned meetings for the purpose of 
deciding whether they are prepared to strike on the 
18th inst. to enforce their claim for an. advance in 
wages recently put forward. 





In consequence of the advance in the price of 
coal the Miners’ Federation applied for a variation 
of the terms agreed upon in January last, in re- 
spect of a rise in wages. The Conciliation Board 
met on the 2nd inst. at’ the Westminster Palace 
Hotel to consider the matter, when it was recom- 
mended that an ‘advance of 5 per cent. be conceded 
in October next, 5 per cent. in January, 1901, and a 
further 5 per cent. in February, making a total of 
15 per cent. When the above advances are fully 
given, the wages of the miners will reach 60 per cent, 
above the standard rate of 1888. 

The Northumberland coalowners agreed last week to 
givé an advance of 7d. per day to the miners, and 6d. 
per day to the enginemen, the advance to date from 
Monday last, the 6th inst. There was no friction be- 
tween the parties. 

Ata meeting of the Durham Miners’ Conciliation 
Board, held on the 3rd inst., to consider the men’s 
application for an advance in wages, the employers 
agreed to concede 8? per cent., which amount was 
accepted by the men’s representatives. In each of the 
three instances above given the advances were con- 
ceded in the most friendly manner. 

In the early part of last week notices were tendered 
on behalf of about 1000 men and youths employed by 
the Eastly and Tyldesley Coal Company at their 
various mines. It is expected, however, that the 
matters in dispute will be settled without a strike, 
efforts being made in this direction. 

On Wednesday in last week between 600 and 700 
miners employed at the Rhymney Iron Company’s pits 
at Rhymney and Pontlothyn struck work for an ad- 
vance in wages. 

On the Ist inst. the miners employed at the Lady 
Windsor collieries, Ynyshwl, served notices upon the 
coalowneré to terminate their contracts, owing to the 
action of non-unionists in refusing to join the Minere’ 
National Federation. Unless a settlement can be 
effected, it is\expected that a strike will take place 
involving about 1000 men. 





Air Brakes in Russta.—The: New York Air Brake 
oe has established business. relations with the Rus- 
sian Government, and is now making deliveries on & con- 
tract to equip sone of the Russian Government railways 
with air brakes, 





= Gavar QUESTION a oe South babe 
and Victoria, at present the. princi ustralian colo 

in point of population and cr possess railways of 
different gauge,.the Victorian one being 5 ft. 3 in. and 


the New South Wales 4 ft. 8} in. Untloemity of gau 
will be one of the first subjects to be settled. Next th 





will have to 


question of building railways for military and strategic 
purposes, national development, &c., > be 
taken in hand in earnest, 
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INTERNATIONAL SPECIFICATIONS.* 


International Specifications and Methods of Testing Iron 

and Steel from an American Engineer's Standpoint. 

By Wiiu1am R. WessteR, Delegate from the United 
States Government and Franklin Institute, Consulting 
and Inspecting Engineer, M. Am. Soc. C.E., M. Am. 
Soc. M.E., M. Am. Inst. M.E. 

(Concluded from page 166.) 

In all of this work we cannot overlook the practical 
difficulties the manufacturers have to contend with ; and 
the best way to show our gem acce of the good work 
they have already done, and to encourage them to new 
efforts, is to leave out all hair-splitting requirements in 
our specifications and methods of testing. By confining 
ourselves to the essential points, of the importance of 
which we are sure, and then insisting on what is called 
for, the results will be better for all concerned. We 
must also bear in mind that, notwithstanding all our 
epecifications and refinements in methods of testing, there 
is a strong tendency with most of us to fall back on the 
ordinary tests in the smith shop when we want to know 
the value of a piece of structural steel, and the amount 
of abuse it will stand. In these simple tests we use a 
full-sized piece wherever possible, and the information 
gained is in proportion to our general knowledge of the 
subject, as much recent data can be brought to bear on 
such tests. It is notso much the methods used or the 
refinements introduced into our tests, that show the 
quality of a piece of steel, as the heat-treatment it has 
received in connection with the methods used and results 
obtained. 

Street Rars.+ 


The usual practice in this country on steel rails is to 
specify the chemical requirements and drop tests. But 
in foreign specifications it is not unusual to find bending 
tests, deflection tests, tension tests cut from the head, and 
tension tests cut from the web. All of these tests are 
certainly not necessary, and the tension test is one that 
is almost —— to comply with, and keep up with 
the output of the mills, on account of the delay in pre- 
paring specimens and making tests. These tests can 
certainly not be made on each heat of steel, and the 
slight differences in finishing temperature will give 


wide differences in tensile strength. Furthermore, it | T°4 


is an open question whether the results of such tests 
show the value of the rail as a whole. The drop test is 
the most satisfactory of all these tests, and can be made 
on a short piece of rail from each heat of steel, without 
delaying the mills in any way. The result of these drop 
tests, when taken in connection with the es r chemical 
requirements, are a sufficient and reliable check on the 
ae of the steel, as well as the rail itself. so much 

epends on rails, and their to! is so large, it is to be 
hoped that this matter will receive the discussion it de- 
serves. 

Ib is, no doubt, safe to assume that the total amount 
of reduction from ingot to rail in our modern mills is 
sufficient ; for if much Jarger ingots are used there will be 
trouble from segregation, and brittle rails result from 
part of the ingot, unless the greatest precautions are 
taken as to the amount of discard. 

The repo 4 flan rail is one of the hardest of all 
sections to roll, owing to the large mass of metal in the 
head holding the heat much longer than the thin metal 
in the web and flanges. The flange cools off too quickly, 
and prevents a continuation of the rolling on the h 
required to finish it at a low enough temperature to pro- 
duce the best results. This trouble is greatly increased 
with the heaviest sections, as the differences between the 
finishing temperature of the head and flange are still 
greater (the head is so much larger, and owing to its 
compact shape carries the heat much longer than the 
thin wide flange, which does not show the same corre- 
sponding increase in capacity to carry the heat), and the 
heaviest rails are generally finished too hot. ‘This diffi- 
culty is further increased by using a higher carbon steel 
in heavier rails, which requires a lower finishing tempera- 
ture in rolling than the lower carbon steel in the lighter 
rails. But instead of this we have the higher carbon 
heavy rails finished at a higher heat, which, as a matter 
of course, gives a much larger grain in the head of the 
rail than that in the head of the light rails. Many 
suggestions have been made to overcome this difficulty, 
but it still exists. A thorough investigation may show 
that with the heaviest rails more metal in the flange and 
web would be very advantageous—not for additional 
strength, but to carry the heat and allow the head to be 
finished at a much lower temperature, so as to get the 
beneficial effects of the mechanical work of rolling at 
this low temrerature, which elongates the grain and 
produces that fine, tough structure which is so much 
desired. In any case, as the carbon is increased, the 
phosphorus should be kept down, or the rails may be 
made brittle from that cause. 

The beneficial effects of finishing a heavy rail at the 
proper temperature in rolling is shown in re-rolling heavy 
rails that have not given good service in use, but after 
this second rolling they have given satisfactory results. 

his is accounted for, in the first place, by the annealing 
action of the furnace in heating the rails up to a low heat 
for rolling, the coarse grain being removed in this way, 
and they are not heated up high enough to form it again. 





* Paper read at the Paris International Congress of the 
oo of Testing Materials of Construction, July 9 to 
._d Inthe following I quote freely from my articles on 

Standard Specifications for Steel,” Enginecering Maga- 
zine, March, 1899; and ‘ Rail-Steel, Its Chemist 
ae Heat-Treatment,” The Railroad Gazette, February 16, 


Then the final work of rolling on the head is at a low 
temperature, as the flange is in a condition to allow this 
work at prope’ temperature. : ‘ 

Cases have been cited where good rails chemically have 
given poor results, and where poor rails chemically have 
_~ good results ; also where rails of low carbon steel 

ave given better wear than those of higher carbon steel. 
These differences might have been, and probably were, 
produced by differences in the heat-treatment of the 
rails, and the conflicting results are the strongest plea for 
paying the closest attention to what may seem to many 
small matters in the rolling and manufacture of steel 
rails, The problem must be considered as a whole—that 
is, the composition of the steel, its manufacture, heat- 
treatment, and the section of the rail. 

As a general thing, railroad pny. yee have not enough 
data at the present time to assist the mills in duplicating 
an order of rails that have given the best results. They, 
of course, in a general way, know how the rails were 
made, but they have not thisinformation in detail. From 
this I do not mean to intimate that an engineer should 
interfere with a manufacturer’s business, or that after a 
contract has been placed should ask for any additional tests 
that were not provided for originally ; but I want to call 
attention to the valuable information that can be arrived 
at from the very —— and inexpensive drop-tests on 
short pieces of rail. ese tests are one of the best checks 
that we have on the oy ety “108 of the steel, 
yet in many cases they have omitted, and are often 
not given the credit for showing the character of the 
ateel. I admit that such tests do not show all that could 
be desired, but they are much better than tension tests 
for rails, and they are the best test that we have to-day. 
—_ should be made on small pieces of rail (some with 
head up and some with head down), placed on solid sup- 
ports. Ifthe steel is of the right composition to start with, 
and proper care is used in its manufacture, a uniform rail 
will ba produced if proper reductions and a uniformly 
low finishing temperature are used. It is this finishing 
temperature that can be best checked by the drop tests ; 
and some of our railmakers think so much of this test, 
that they make it on each heat of steel for their own 
guidance, while other manufacturers do not make an 
more of these tests than they can avoid. Certainly, bot 
parties cannot be right. It has been claimed that the 
uirements of the drop tests are too easy for the heavy 
weight rails. This may be the case, and if so, the require- 
ments of these tests will no doubt be increased as the 
quality of the rails is improved. It is a matter that has 
not received sufficient attention up to this time for anyone 
to make too definite statements regarding the tests of the 
heaviest section rails. The drop tests are a check against 
brittleness, and a guard against rails that would break in 
service. I regret to state that we have more cases of 
100-lb. rails that have broken in service than is desirable ; 
and it is of the greatest importance to correct this diffi- 
culty by using the very best steel chemically, and then to 
roll it under the best possible conditions to produce a fine- 
grain structure. 

As to the inspection of steel rails, it is too often classed 
by our railway engineers with that of the inspection of 
ties ; and it is generally the men who will do the work 
the cheapest they are looking for ; or they may consider 
inspection of co little importance that it is not made at 
all, Under these conditions they are hardly in a position 
to tell the mills that they are rolling the rails too slowly 
or too rapidly, or that they have not properly increased 


ead | the amount of the hardening elements, &c. What the 


railroad companies y do want is all the information 
they can get on rails rolled on their orders, and then to 
have an accurate record kept of their behaviour in ser- 
vice. This would soon give them facts to present in 
placing future orders. 

I have endeavoured to make a strong wer for retaining 
the chemical requirements in our specifications for rails, 
and bringing them up to date in all respects. To do 
otherwise would be to admit that we know nothing of the 
problem ; that past experience amounts to nothing ; and 
that we are willing to continue groping in the dark at the 
very time we son beninadie to get light on some of the 
matters that have been bothering us. There are many 
other reasons why chemical requirements should be re- 
tained. They certainly compel the steelmaker to pay 
the closest attention to his methods of manufacture, and 
the resultant steel is more uniform than it otherwise 
would be. But on this, as on most subjects, there ia a 
difference of opinion; and Mr. C. P. dberg said, at 
the Stockholm meeting of the Iron and Steel Institute: 

‘‘The Railway Congress in Paris, in 1889, demanded 
rather a hard steel rail, but the Congress in London, in 
1895, would not sanction it. I trust that at the coming 
Congress in Paris, in 1900, engineers will leave out the 
chemical composition in their specifications altogether, 
and only demand an adequate tup test for safely, as well 
asa limited deflection to secure the required Pa Aa 
leaving out the tensile tests altogether. These latter are 
entirely out of place for rails, which are subjected in use 
to blow or impact; besides, tensile tests are both slow 
and costly for the tion of test-pieces. 

‘‘The rail is subject to a blow in practice; and, there- 
fore should be tested with a blow. The tup test could be 
done with one rail end for each cast, and the maximum 
deflection to specify for each rail section could be obtained 
by experience in testing rails of the required hardness in 
each rail section, to serve for a hardness as well as a safety 
test. This system of combined testing would cost next 
to nothing, and would not delay the inspection of rails.” 

I trust that this Congress will not advocate leaving out 
the chemical requirements in our rail specifications, just 
as we are ae to learn something of their value. 
What is really needea is more light on the effects of the 
different chemical elements on the finished rails; and I 





am firmly convinced that in the end the general decizion 


will favour steel of fixed cht mical composition for diffe- 
rent weights of rails that, in connection with proper 
amount of mechanical work and proper finishing tempera- 
—. wil] make the toughest, safest, and best-wearing 
rails, 

All our methods of testing steel and specifications have 

been of gradual growth, and were built up by taking ma- 
terial that gave good service in use, and finding out how 
it differed from that which had given poor results, or 
failed. Considerable data were accumulated in this way, 
and used in ordering material for new work. Reliance 
for years has been placed on the chemical composition of 
the si and high phosphorus has always been con- 
sidered dangerous in all classes of steel. But at times 
when steel low in phosphorus failed, the other elements 
being also low and not accounting for the trouble, the re- 
liance on anges | as a guide wasshaken. For these and 
other reasons, additi physical tests were introduced 
from time to time to check the quality of the steel. But 
gradually the importance of the heat-treatment of the 
steel was recognised, and to-day it is safe to say that the 
heat-treatment of steel, in connection with mechanical 
work, is of nearly as much importance as the chemical 
composition of the metal. In considering the effects of 
one it does not do to overlook those due to the other, but 
—_ should be kept before us, as so much depends on 
each, 

The value of extremely low phosphorus as indicating 
the quality of steel may be carried too far, as is some- 
times the case in basic open-hearth steel with phosphorus 
extremely low ; you will often find a correspondingly ex- 
tremely low manganese. This steel in many cases will 
not give good results in forging, and some manufacturers 
would not risk sending it out for flange work, while others 
would do so and call attention to its quality as shown by 
the rere oe The steel should have contained more man- 
ganese, but the manganese had been used up by the large 
amount of oxide of iron present and passed off in the slag ; 
and there are great chances of enough of the oxide of iron 
being left in the steel to injure it. For these reasons, ex- 
tremely low phosphorus, in connection with. extremely 
low manganese, indicates trouble, and a low limit on man- 
ganese in steel would ke an additional saf le 

It is no more than natural that the manufacturer should 
ask what ‘is the use of all the present ifications ; for 
instance, on medium bridge steel, as parties accept 
the same steel. There is more in this than appears at 
first sight, as a lob of good steel will meet all the require- 
ments of many different specifications. The additional 
testing often required does not give mage ~ gw | 
advantages, and some of the special tests give muc 
trouble, as well as cause considerable delay. It is out of 
p for me to criticise too severely, as I have also in- 
creased the already | number by adding my specifica- 
tions to the list, my only excuse being to give equivalent 
results in tests corresponding to the practice at mills in 
this country, and which could be easily made in place of 
more complicated tests with which our manufacturers are 
not familiar. Anyone who has had the specifications of 
one country to enforce at mills and shops of another can 
— the difficulties I had to contend with, and will 
admit the ee international specifications and 
methods of testing would be to all. In trying to bring 
this about, the commercial side of the question must not 
be overlooked, as it may be goer bos much of engineers 
to give up the specifications that have been prepared for 
their clients, and which have given er results 
for years. But no engineer object to modifyi _— 
specifications so as to have them conform to ib 
— and methods of working in other countries, unless 

has decided to get his materials in one market only. 
The benefits for all would be so great that no one id 
hesitate to assist, as far as he can without interfering with 
his established business. is condition has to be met, 
and it may as well be recognised and discussed at this 
time. Allof our specifications and methods of testing can 
be brought up to date in many respecte, by merely avail- 
ing ourselves of the information in hand. By doing this 
the engineer would not only receive better material, but 
in the end the manufacturers would also be benefited by 
being forced to their best efforts in all departments. 

T the different specifications and methods of test- 
ing in use in the different countries, it at first sight seems 
a hopeless task to bring about any 8 international 
specifications ; but this is not the case. It is only neces- 
sary for the engineers and manufacturers of each country 
to get together, and draw up average representative 
specitications, based on methods in use, for each class of 
material, taking, for instance, the following : 

Steel for buildings and highway bridges. 
» 39 Ships and railway bridges. 
» 9». boilers, 
rails, 


»» tyres. 
»» axles, 
»» forgings. 
” castings. 
» wire. 
‘ The won will oj heen be be a as it as 
rst ap , for it wi uced to the comparison of 
a limited number of specifications on each class of mate- 
__Of course, it is not to be expected that one final 
specification will be arrived at for each class of steel, as 
in some cases it may take two or three; but even then 
there will be many points in common. From this it can 
be seen how much valuable i work can be 
accomplished at this time; and as me is of testing, 
specifications, and methods of manufacture are so iy 
united by their bearings one on the other, it is necessary 
to consider them together if we are to bring about all the 
improvements attainable. ; 
n general discussions of this kind many important 





matters are likely to be overlooked, unless some good plan 
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is used to keep them befure us. The following Table, 
covering this ground, was prepared by Professor H. 
Howe for the discussion on *‘ The Physics of Steel,” by the 
American Institute of Mining Engineers, a society, the 
Transactions of which contain much valuable information 
on the subject.* It was found to be of great service, and 
I have no doubt it will also be of use at this time. 


Tue Puysics or STEEL: SuGGESTED Lines FOR 
Discussion. 
I. Correspondence between chemical composition and 
fracture, micro-structure and physical properties. 
IT. Influence of 





1. Casting temperature. ( 
2. Manner and temperature (a) Fracture. 
of heating. (b) Micro - struc - 
(a) For rolling. ture. 
(b) For annealing. (c) Physical pro- 
3. Work. on. perties. 
4. Finishing temperature. (d) Tensile proper- 
5. Rate and mode of cooling. ties. 
(a) After forging. (ce) Residual stress. 
(b) For casting. 


III. Segregation as affected by 
1. Composition. 
2. Casting temperature, 
3. Rate of cooling. ae 
IV. Blow-holes and pipes; their volume and position 
as affected by 
1, Composition. 
2. Casting temperature. 
3. Casting — 
4. Rate of ling. 
5. Special additions. 
6. Forging. 
V. Hardening; relation between tensile properties and 
hardness of quenched steel, and 
1. Quenching temperature. 
2. Quenching medium. 
3, Size of piece quenched. 





I would like to call attention to the report of the 
English Committee appointed by the Board of Trade to 
inquire into ‘‘ The Loss of Strength in Steel Rails through 
Use on Railways,” as their work has been done in the 
same lines as that of the American Committee referred to 
by Mr. Colby. . . 

The following is quoted from Appendix VII. of the 
English report : , 

“It is probable that the Board of Trade will expect or 
desire the Committee to recommend an analysis for the 
guidance of engineers and manufacturers, which shall in 
the judgment and experience of the Committee be the 
composition of the steel to insure a safe and wearing 
rail. I therefore suggest, after careful consideration from 
the points of view of a manufacturer and user, that, ex- 
clusive of the iron, a steel rail should have the following 
range of composition : 


Mini- Maxi- 

mum. mum, 
Carbon 35 to .5 
Silicon... . See | 
Sulphur : -04 ,, - .08 
Phosphorus ... * wisi tien 
Manganese ... oe 75 ,, 1.00 


“Mr. Edward P. Martin, of Dowlais, considered the 
suggested figures with me, and approves them. 
**(Signed) E. Winpsor RicHarps.” 
Thirty-five to fifty carbon was recommended by the 
American Committee for rails of 50 Ib. to 75 Ib. per yard. 
The full requirements are given below : 


Carbon... 35 to .50 

Silicon ... Not over .20 
Sulphur 

Phosphorus ... Not over .10 
Manganese -70 to 1.05 


These recommendations are remarkably close, especi- 
ally when one stops to consider that the work was done in 
different countries by these committees entirely inde- 

ndently of each other, and that in America only acid 
Eoowene steel is used for rails; while in England both 
the acid and basic Bessemer steel are used. 

The results compared above indicate that the sugges- 
tions which I have made in my paper as to each country 
preparing standard or representative specifications for 
ean of material can be easily carried out. It is not 
too much to expect that, at the General Congress of 
the International Association for Testing Materials to be 
held in 1901, each country will present representative 
specifications, and that international specifications will 
be agreed upon. I take this occasion to state that Sir 
William Ro -Austen, President of the Iron and Steel 
Institute and the Secretary, Mr. Brough, are very anxious 
that the Congress should be held in connection with the 
Tron and Steel Institute in 1901, I know of no institution 
better fitted to assist us in this work than the Iron and 
Steel Institute, and trust that our next Congress will be 
held with them. 

The English committee have been working to a great 
disadvantage, as in all cases of the broken rails examined 
they knew nothing whatever of the previous heat-treat- 
ment of these rails in rolling; and, as this has such a 
great influence on the final structure of the rail that had 
it been known it would have accounted for many of 
the abnormal results referred to in the report. It is 
to be hoped that the work of the Committee of the Board 





* This was the first American technical society to take 
up the subject of the chemical and physical qualities of 
steel, as related to each other and to its heat treatment and 
mechanical manipulation, 





of Trade will be continued, and that rails will be rolled 
under known conditions, and that rails from the same 
heat of steel will be finished hot, medium, and cold, in 
order to get at the true value of the mechanical work of 
rolling at different temperatures. This will give much 
valuable information in one of the most important lines 
of research that has been too much neglected up to the 
present time. 

In this connection I would suggest that a record be 
kept of the amount of shrinkage of the rails from the 
finishing temperature in rolling to the normal tempera- 
ture. This would give an accurate check on the finishing 
temperature of rolling, and after sufficient data has been 
collected these results could be introduced to great ad- 
vantage in our specifications by merely stating that the 
shrinkage shall not be more than — per cent. Of course 
the manufacturers would object at first, but they would 
soon see that a good and simple check on the finishing 
temperature is something that is most required in order 
to produce satisfactory rails even from the very best of 
steel chemically. Ihave said so much on the importance 
of the finishing temperature in rolling in my various 
papers during the past seven years that I'will not take up 
any more of your time at this meeting. 





Jaques CARTIER Power Company.—The works of the 
Jaques Cartier Power Company, which have for several 
months been in course of construction, are to be com- 
pleted shortly. They are about 5 miles from Quebec, to 
which they will supply light and power. The Jaques 
Cartier Falls are by no means so “nm an hydraulic force 
as the Montmorency Falls, and they will not yield more 
than 3000 horse-power. Nearly 80,000/. has been expended 
on the works, including in this sum the cost of generating 
machinery, poles, and wires, as well as that of building a 
dam and power house. The works are equipped with a 
Westinghouse outfit. The turbines were supplied by Mr. 
S. Morgan Smith, of York, Pennsylvania. 





Dersy TRAMWAYS.—The Tramways Committee of the 
Derby Town Council has i a comprehensive 
scheme of tramway extension. In the first place, the 
committee pro: to adopt electric traction for the 
whole of the routes in lieu of the present horse traction. 
The existing lines from the Market-place along’ London- 
road to the Midland station will be made double through- 
out with cross-overs ; and, where ible, the — 
line from St, Peter’s-street to the Nerkinatins Hotel, wi 
be made double. In the latter case street widening will 
be rendered necessary on the east side between Sache- 
verel-street and Wilmot-street, and on the west side from 
cottages opposite Leopold-street to Mill Hill-lane. The 
existing line along Osmaston-road is also proposed to 
doubled where possible, and the Ashbourne-road will also 
be similarly dealt with. The existing lines have a length 
of 4 miles 7 furlongs 5 chains, and the proposed new lines 
will cover 13 miles 1 furlong 2 chains. 





METROPOLITAN Rariway.—Although the present is an 
especially trying time for British railways, the Metro- 
politan emerged very well, upon the whole, from the six 
months ending June 30, the balance carried to net revenue 
account being 243,478/., as compared with 237,067/. for 
the corresponding period of 1899. The maintenance of 
way and works cost 28,530/. in the past half-year, as com- 
pared with 23,302/.; locomotive Fp 57,432/., as com- 
pared with 52,308/. ; carriage and wagon repairs, 16,102/., 
as compared with 15,375/ ; traffic expenses, 48,1077, as 
compared with 49,023/.; and general charges 16,958/., 
as compared with 16,8887. The capital account of the 
Metropolitan is not growing with any very great rapidity, 
the expenditure under this head in the first half of this 
year having been 72,1987. This expenditure carried the 
aggregate outlay on capital account to the close of 
June, 1900, to 12,677,995/. The length of line con- 
structed by the company to the close of June this 
i was 69 miles 79 chains, and the length of line worked 

y the company’s engines at the same date was 80 miles 
63 chains. The aggregate distance run by trains in the 
first half of this year was 1,593,823 miles, as compared 
with 1,550,920 miles in the corresponding period of 1899. 
The electric traction problem does not appear to have 
yet been fully solved, but an experimental working by 
electricity between Earl’s Court and High-street, Ken- 
sington, has been brought into operation, electrical trains 
being now run daily. In view of the importance to the 
Metropolitan Railway and the Metropolitan District 
Railway of adopting electricity as a motive power, 
a@ committee consisting of three members from eac 
of the boards of the two companies has been appointed 
to consider the question of applying electric traction 
to the working of the Inner Circle, and the companies 
have agreed to invite prominent electrical traction firms 
to submit plans and specifications, with detailed estimates 
and tenders. Widening works between Preston-road and 
Harrow are now practically completed. The Harrow and 


Uxbridge Railway Com is taking steps for obtaining 
the els wool tir ong by which faces ab the Metro- 
politan at Harrow with Uxbridge ; the construction of the 


new lines will be shortly proceeded with. The traffic 
upon the Metropolitan system appears to be well main- 
tain The number of gers carried in the first 
half of this year was & 598. The number of pas- 
sengers carried in the whole of 1899 was 96,050,502, as 
compared with 82,848,801 in the whole of 1889, 60,747,553 
a the whole of core aa 36,893,791 in the whole A$ gee" 
e gross receipts from passengers, goods, mine an 
tolls in the first half of this year were 422,990/.. as com- 
pared with 817,338/. in the whole. 11899, 627,098/. in the 
whole of 1889, 506,204/. in the whole of 1879, and 374,083J. 
in the whole of 1869. 





LAUNCHES AND TRIAL TRIPS. 


THE twin-screw yacht Zaida, R.Y S , left Cowes Har. 
bour on July 25, to undergo her full power steam trial] 
at Stokes Bay, when there were present on board the 
owner, Mr. Alfred Shuttleworth, Major Frank Shuttle- 
worth, Lieutenant Diggle, R.N., Mr. B. Liebert, 
Mr. a. Mr. J. Lee Wight, Mr. R. Farquhar, and 
Captain Howell, &c. The engines, which were specially 
designed with a view to reducing vibration toa minimum, 
worked remarkably smoothly, and there was a total ab- 
sence of vibration in all parts of the ship. Steam was 
plentifully supplied and easily kept up when running at the 
maximum revolutions. The mean speed attained was 
nearly a knot in excess of the contract, being 12.8 knots, 
a result which gave general satisfaction. The beautiful 
proportions and handsome appearance of the ship and 
machinery were much commented upon, and reflect 
added credit to the long list of well-known vessels turned 
out by her builders, Messrs. John Samuel White and 
Co., Limited, of East Cowes. 


On Friday, the 27th ult., the fine first-class steel screw 
passenger and cargo steamer Cap Verde, built by the 
Flensburger Schiffsbau Gessellschaft, Flensburg, to the 
order of the Ham -Siidomerikanische Dampfschiff- 
fahrts-Gesellshaft, of Hamburg, put out to sea for her 
official tri Her principal dimensions are : Length 
over all, 425 ft.; breadth extreme, 48 ft. 2 in. ; depth 
moulded, 32 ft.; having a deadweight carrying capacity 
of about 6500 tons. She is c to German Lloyd’s 
highest class three-deck rule, having long poop, bridge, 
and forecastle. Amidships in bridge and deckhouses on 
top are fitted 29 state-rooms which have been = ype 
appointed for the comfortable accommodation of 87 first- 
class passengers, also a large and handsome dining-room 
capable of seating the whole of the first-class passengers. 
A complete refrigerating installation has been supplied 
by Messrs. Hall, of Dartford. In the poop aft provision 
has been made for the accommodation of 384 emigrants, 
A very efficient installation of electric light, driven by 
two dynamos capable of illuminating 300 lamps. has been 
supplied by Messrs. Schuckert and Co., of Niirnberg. 
Quadruple-expansion engines having cylinders 25 in., 
354 in., 53in., and 77 in. in diameter by 54 in. stroke, 
with two large double-ended and one single-ended boiler, 
213 lb. pressure, and capable of giving 3000 indica’ 
horse-power, have been supplied by the engineering de- 
partment of this firm. @ company’s representatives 
expressed themselves as highly satisfied both with the 
ship and machinery, which ran at a speed of 134 knots 
during the trials. 


Messrs. David and Wm. Henderson and Co , Limited, 





be | Partick, launched on July 30 a steel screw steamer, built 


for Messrs. Lamport and Holt, Liverpool, for the South 
American trade. The vessel is 405 ft. long between per- 
pendiculars, by 52 ft. broad and 31 ft. deep, and 6500 tons 
gross register. A set of triple - expansion engines, 
with cylinders 294 in., 47 in., and 78 in. in diameter, by 
4 ft. 6 in. stroke, and three single ended boilers con- 
structed for a working pressure of 200 1b, have been sup- 
plied and fitted aboard by the builders. 





ARGENTINE ARTILLERY.—The Argentine Government 
now own the following artillery : Field guns, 306 ; moun- 
tain guns, 198; siege guns, 30; howitzers, 36; total, 570. 





Our Coat ABRoAD.—The exports of coal from the 
United Kingdom continue to show a large increase, 
having amounted in June to 4,169,724 tons, as compared 
with 3,901,804 tons in June, 1899, and 2,916,975 tons in 
June, 1898. The exports to France in June were 
684.620 tons, as compared with 528,809 tons in June, 
1899, and 352,038 tons in June, 1898, while those to 
Russia were 523,622 tons, as compared with 598,908 tons 
and 296,796 tons; those to Germany, 491,004 tons, as 
compared with 470,368 tons, and 437,069 tons ; and those 
to Italy, 464,340 tons, as compared with 446,280 tons, 
and 346,859 tons respectively. The aggregate exports of 
coal from the United Kingdom in the six months ending 
June 30 this year were 22,063,206 tons, as compared with 
20,990,630 tons in the corresponding period of 1899, and 
16,717,793 tons in the corresponding period of 1898. Coal 
was also shipped in the first half of this year for the use 
of steamers engaged in foreign trade to the extent of 
5,782,485 tons, as compared with 5,959,552 tons in the 
correspnding period of 1899, and 5,441,220 tons in the 
corresponding period of 1898. In one form or another 
coal left our shores in the first half of this year to the 


h | extent of 27,845,601 tons, as compared with 26,950,182 


tons in the corresponding period of 1899, and 22,129,013 
tons in the corresponding period of 1898. Our coal is thus 
being used abroad to the extent of nearly 60,000,000 tons per 
annum. is is a very great increase as compared with 
ten or twenty years ago, and accounts, to some extent, 
for the extravagant prices now current for black diamonds. 
France took 4,230,783 tons of British coal the first half of 
this year, as compared with 3,420,739 tons in the cor- 
responding period of 1899, and 2,672,506 tons in the cor- 
responding period of 1898; Germany 2,704,757 tons, as 
compared with 2,299,735 tons and 1,980,329 tons respec- 
tively; and Italy 2,625,913 tons, as compared with 
2,953,522 tons and 2,294,808 tons respectively. Our coal 
exports increased in the first half of this year to Russia, 
Sweden and Norway, Denmark, Holland, and Spain; 
but they decreased to Portugal, Turkey, Egypt. Brazil, 
and British India. The very great advance in the price 
of coal is indicated by the fact that the 22,063,206 tons 
exported to June 30 this year were valued at 17,504, 764/., 
while the 20,990,630/. tons exported in the first half of 
1899 were only valued at 10,822,652/., and the 16,717,793 
tons exported in the first half of 1898 at 7,919, 4887, 
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“ENGINEERING” ILLUSTRATED PATENT 
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Comrrep sy W. LLOYD WISE. 


SELECTED ADSTITNDRR THR ACTS. 1688-668, 6 
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“Franch, 86, Seuthampton Buildings, Chancory-lane, WC. at 


a fication, 
ce notze at the Patent Ofte of opposition tothe grant of & 
Patent on any of the grow mentioned 


ELECTRICAL APPARATUS. 


12,124. C. E. Kelway, London. Method of and 
Apparatus for Asce the tance and 
Direction of Sounds. June 10, 1899.—The object of this 
invention is to ascertain the distance away of a sonorous body or 
sound-producing appliance, and to approximately ascertain the 
direction whence the sound comes. The method consists in 
producing, at the eee where the sound-producing appliance is, 
Hertzian waves jultaneously with the acoustic and 
observing at the place desired, perhaps by means of a stop watch 
or other like device, the lapse of time between the operation of a 
Hertzian wave receiver and the perception of the acoustic 
sgnal. The Hertzian waves may be received by a Morse inker or 
other recording instrument, and in combination with it there 
may be a telephonic recording instrument, so that on a travelling 
strip there is produced a record of the Hertzian wave reception 
and the sound wave reception, the length of the strip between 
the two representing the time difference between the reception of 
one and the reception of the other. In some instances a group 
of aerial telephones are mounted in an elevated position so as to 
face different directions, each telephone being connected with a 
recording instrument so that it may be ascertained in what 
direction the sound comes from. (Accepted July 4, 1900.) 


8682, P. W. Conant, Boston, U.S.A. Apparatus for 
Measu! Electrical Resistances. [5 Figs.) May 10, 
1900. (Convention date, November 13, 1899.)—According to this 
invention, resistances are measured by ——— of sounds. 
The device employed has three portable circuit terminals, two of 
which are adapted to be connected with a known or computable 
resistance in circuit with the unknown resistance ; the third ter- 
minal is connected in circuit with the other two through a tele- 
phone receiver, so that the line including the telephone, forms 
part of two distinct circuits, whereby sounds produced at the 
telephone by the making or breaking of one circuit may be com- 
pared with the sounds — by the making or breaking of 
the other circuit, and, by changing one of the outside circuit 
terminals, with relation to the circuit terminal connected to the 


Fig.t. \\ 





telephone, the said sounds may be rendered substantially the 
same. The telephone circuit in it a circuit-interrupter 
operated by clockwork, and the said telephone and interrupter 
are a in a box which also containsa coil and a resistance, 
connected in a shunt circuit controlled by a switch on the outside 
of the box, with the telephone. The two independent circuits 
are adapted to be controlled by a switch carried by the box, aud 
readily accessible, so that it may be moved to include the tele- 
phone, first in one and then in the other of the circuits, to make 
the comparison of sounds desired. It is stated that the apparatus 
18 particularly adapted for measuring low resistances, such as the 
rail-joints of the tracks of electric railways, without the use of 
Current other than that derived from the track and employed in 
the car service, (Accepted July 4, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c, 


13,830. E. Besemfelder, Charlotten Prussia. 
’ > 

Manu‘acturing Illuminating Gas. [13 Figs.) July 4, 
i -—In the manufacture of water gas, for the purpose of 
yoy the continuous and practically automatic wor 
a = gas producer, red-hot coke from the retorts is p 
h © Producer, before it has had time to cool, and the 
ogee = which the said water gas leaves the gas generators 
is cen for carbonising the coal, it being conducted directly 
cage © retorts; the gas retorts may be heated externally 
y the waste obtained from the water gas producers 


paar yay sy to be rotated by gear and supplied at its higher 
end with fuel from a r by a feed screw, the interior of the 
retort being provided with helical shelve-like ribs that deliver the 
fuel at the lower end of the retort to an inclined shoot situated 
in the interior of a bent tube forming the outlet of the retort. 
A distributing device arranged in the said bent tube receives the 











construction, arranged in a group below. For heating the retort 
by the waste gases produced during the jeepers 4 period of the 
water gas generators, the retort is surrounded with a helical flue 
through which the waste gases pass. It is stated that : “‘Jns' 

of a revolving retort, a stationary retort with horizontal coal feed 
may be employed, the coal in the retort being heated as far as the 
nature of the metal will allow.” (Accepted July 4, 1900.) 


5808. W. J. Crossley and A. V. Coster, Manchester. 
Exhaust Valve for Internal Combustion Motors. 
(3 Figs.] March 17, 1899.—The exhaust valve in the example here 
illustrated isa mushroom-seated lift valve, constructed of cast 
iron cored throughout its length, its stem passing through the 
closed end of the cylinder and terminating near the end of the 
exhaust lever which operates it in the usual way. By the side of 














this valve, is a small relief valve, arranged to open communica- 
tion between the inside of the cylinder and the underside of an 
enlargement formed on the main valve and adapted to act as a 
a: the exhaust lever is caused to open the relief valve a 
ittle earlier than it opens the main exhaust valve, so that pres- 
sure from the cylinder acts on the underside of the main valve en- 
largement, which main valve thereby requires less power to lift 
it. Two modifications are shown. (Accepted July 4, 1900.) 


GUNS AND EXPLOSIVES. 


17,425. J Luciani, Paris. Projectiles, [8 Figs.) 
August 28, 1899,—This invention relates to projectiles of the kind 
described in specification No. 9440 of 1899, and consists of certain 
improvements in the shape and construction of such projectiles. 
The central stem of the projectile is formed with a projection, or 
it may be a screw thread, which strengthens both the stem and 
the sleeve. To produce whistling while passing through the air, 
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the head is provided with holes which, as shown, pass one another 
at a central point, and communicate by a short passage with a 
cavity at the apex of the head. The lower part of the head and 
the base of the projectile are furnished with guides adapted to 
engage with the rifling, and in some cases provided with grooves 
filled with the lubricant. The elasticity of the wall of the hollow 
base may be increased by means of slots or grooves. (Accepted 
July 4, 1900.) 
HYDRAULIC MACHINERY. 

12,034. H. Hoffmann, Eschweileraue, Germany. 
Hydraulic Piston, Valve, and Ram Packing. (2 Figs.) 
June 9, 1899.—The packing is of the usual cup leather type, 
but instead of the edge of the leather on the piston side being 


left free, itis confined and protected against wear by a projectin 
lip, channels being provided in the cylinder or piston wall Seonek 
g.2 
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which the water under pressure enters the cup leather. It is 
stated that the = is made, not as heretofore by the extreme 
edge of the cup leather, but higher up or in about the middle of 
the innerface of the cup leather, and that cup leathers so 
arranged last much longer than those applied in the ordinary 
manner. (Accepted July 4, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 





the preli or heating stage. The apparatus for 
Carrying out the above-describ.d process comprises an inclined 


3681. B. Wesselmann, Berlin. Drills. [8 Figs.) 
February 24, 1900.—The cross-section of a drill, according to this 





red-hot fuel, and distributes it to water gas generators of ordinary 


Invention, shows two grooves or flutes, the central part of the 
metal being of rectangular section, the thicker and angularly- 
shaped side sections having either curved or flat cutting and rear 
surfaces. It is stated that there is no difficulty in producing a drill 
of such cross-section either by rolling or drawing. The cuttin: 
edges of the fluted portions meet the central rectangular portion a‘ 





an angle equal to or ter than a right angle, so that on grind- 
ing the drill end in the ordinary he it al peavens a central 
men peee | cutting portion and two lateral cutting portions. B: 
- er eh ae. Lal boring P = = favour- 
able e ven from dev from its proper 
direction. (Accepted Jey 4, 1900.) ~ 


15,287. E. J. SpEcts. Lenten. (A. Oppert, Homburg, 


Germany. a Grooves 

Plates. [5 Figs.) July 25, 1899.—The plate or plates to be 
grooved is or are fixed to a slide rest pro with lugs on ‘the 
underside that work in diagonal Dp: in the machine framing, 
and en screw-threaded rods are rota bevel gear 
from the driving shaft, thereby causing the slide rest with the 
plate or plates to slide diago: across the machine. Rotary 
cutters are arranged in groups on cutter shafts mounted in bear- 

















== 


ings in such Ho eam that the cutters are parallel to the diagonal 
grooves in which the slide rest travels ; each cutter shaft is at one 
end provided with a gear wheel gearing with a wheel carried by a 
short shaft, which also has fixec to it a bevel wheel that 

with a bevel wheel on the driving shaft. The top plate of the 
slide rest is supported upon berths ge blocks —— to be 
adjusted by means of a screw-threaded rod provided with a hand- 
wheel at one end, so as to regulate the d of the grooves to be 
cut in the plate. (Accepted July 4, 1900.) 


RAILWAYS AND TRAMWAYS. 

21 Cc. W. on, Dewsbury, Yorks. Tipping 
Wagon. te Figs.) batches 25, 1800.—‘The object of this inven- 
tion is to provide means of securing, in a vertical position, tip- 
ping ns that are adapted to be tipped for discharge at either 
side. The standard that carries the \ipping rocker of the wagon 
body has pivoted to it, on each side, a block or cam of such shape 
that in one position it bears against the tipping rocker, and 
so makes it im ible for the wagon ly to be acci- 
dentally tipped by ordinary rough usage; when, however, 
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either block or cam is swung over so as to be clear of the 
rocker, the wagon can be tipped with ease to either side 
according to which block or cam is released. To prevent exces- 
sive side play in rounding curves and forward or kward play 
in working on an incline, the underside of the tipping rocker has 
asmall central lug or projection which fits in a correspondin, 

recess in the standard, a ge eae Fagg on one side o' 
the lug to bear against the face of the standard. (A 

July 4, 1900.) 


SHIPS AND NAUTICAL APPLIANCES. 
16,503. J. Hewes, Leicester. Boats. [3 Figs.) Au- 
gust 14, 1899.—To conduce towards safety by the risk 


of overturning, according to this invention boats are provided 
round their top edge with a tube, which is protected with a coating 


Fig 
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of metal carried round the boat and having its lower sige turned 
outwards for a suitable distance. In this way an air belt is formed 
round the upper of the boat. In some cases the tube may 
1900) nen PO on only of the boat’s sides. (Accepted July 4, 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
16,742, J. E. Slack and H. oenan,. Senihenter. 
Wi ugust 17, 1899.—A water- 


ater-Tube Boiler. (8 Figs.) A 
tube boiler, according to this invention, is 





———— horizontal sets of tubes, the tubes of cach set 
being countaled at each end to a horizontal header, such hori- 
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zontal headers being separately connected by one or more tubes 
with the steam and water drum, £0 that each set of approximately 
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horizontal tubes receives a direct and separate flow of water from 
the drum. (Accepted July 4, 1900.) 


TEXTILE MACHINERY. 
11,479. J. W. Hill and E. Bardsley, Stockport, 
near Mancheste: (3 Figs.) June 2, 1899.— 


r. Looms. 
This invention relates to looms for weaving terry fabrics, par- 
ticularly to that part of the loom known as the terry motion, in 
which the reed pocket is allowed to open for, say, two picks, 
and to close for the third pick. Upon a shaft extending from 
end to end of the reed is arranged a set of crank fingers extending 
towards the reed pocket, and upon the same shaft is a lever arm 
adapted to rest, through the intervention of further levers, upon 
the links of an endless chain driven from the camshaft of the 




















loom. The chain is made up of links of different sizes, and as it 
travels the links alternately raise and lower the before-mentioned 
arm. With the raising of the arm the crank fingers engage with 
and hold the reed ket firmly closed against the . . 
with such movement timed to take place at, say, each third pick, 
the reed is effectually locked or held closed at the right moment. 
It is stated in the specification that in terry fabrics with alternate 
plain parte the invention dispenses with the arrangement com- 
monly used for alternately engaging and disengaging the terry 
— and > takes a considerable lead off the loom. (Accepted 
une 27, 1900. 


11,631. J. Tootell and F. E. Dawson, Bolton, Lan- 
caster. e, Mules and Twiners. (3 Figs.] 
June 5, 1899.—The roller-box of ordinary velf-acting mule and 
twiner mechanism, is operated by means of a belicrank lever, one 
arm of which is actuated by the ordinary roller box rod, the 
movements of which are effected by the movements of the mule 








a) 
carriage, and the other arm of which is fitted with a fork located 
in a recess of the spurwheel which forms the roller box. The bell- 
crank lever is pivoted to the rcller beam. It is stated that slip- 
ping of the roller box, breaking of wheels, cutting or damaging 
of the yarn through oping out of gear, and wear and tear of 
the various parte are by this invention reduced to a minimum. 
(Accepted June 27, 1900) 


17,790.. G. H. . M. E. Hodgson, and 
G. I 5 > d, Yorks. Looms, 
(2 Figs.) ber 4, 1899.—This invention has for object 


to effect a uction in the number of parts and consequently 
to simplify the mechanism for conveying motion from the 
mary driver to the shedding mechanism as loom, and to the 
etting off and taki bs te pc in such manner that in the 
event of a fault the weaving, the shedding mechanism, 
pattern lace, and the let off and take up motions 

can be turned back by hand by disconnecting one clutch. The fact 
can all be reversed or turned back at one 
and the same time, it is stated, com for any —y picks 


pensates 
which it may be necessary to take out of the piece. The 
comprises a vertical shaft on the top of wh 
geara with the bevel wheel that commiinicates 
shedding mechanism. Near the bottom of the shaft is an eccentric 


is a bevel wheel that 
to 


connected by a link to the “letting-off” motion, and below the 
eccentric is a bevel wheel gearing with a bevel wheel that com- 
municates motion to the “taking up” mechanism. Mounted on 
the vertical shaft is a long collar, on the bottom of which ia a bevel 
wheel gearing with and driven by a bevel wheel which itself is 
driven by a gear wheel from the main shaft of the loom. The top 
of the long collar is a half clutch, the other half of which slides 
on a feather on the vertical shaft, and can be thrown in and out 

















of gear by means of a hand lever. It will be seen that when the 
clutch is in r, the shedding mechanism, ‘letting off” and 
“taking up” motions are all driven from the vertical shaft. 
When, however, the clutch is thrown out of gear, the long sleeve 
revolves — on the vertical shaft, and the latter can be turned 
back, the shedding mechanism, ‘letting off” and “taking up” 
mechanism, also being turned back at the same operation. 
(Accepted July 4, 1900.) 

15,872. A. Thomson, Bradford. Stentering Ma- 
chines. [3 Figs.) August 3, 1899.—The object of this in- 
vention is to preserve the clip chains, as well as the metal 
guides within which such chains travel, in stentering machines 
used for stretching and finishing textile fabrics. e links of 
the clip chain are of ordinary form, excepting that the forked 
end of each link is made sufficiently wide to allow of an antifric- 
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tion r.ller being mounted between the fork, upon the pin that 
couples the forked end of the link to the tongue piece of the 
next link. Two studs carrying antifriction rollers are fixed in 
the underside of the clip. The peripheries of these rollers bear 
a the side of a rib on the guide rail, and the peripheries of 

e rollers carried by the forked end of the clip chain links bear 
against the side of a further rib on the guide rail. (Accepted 
June 27, 1900.) 

5154. J. Fraser, Dundee. Automatic Stop Motion 
for Spinning Machines. [1 Fig.) March 9, 1899.—On a 
bracket near one of the retaining or feed rolls of the machine a 
rod is fulcrummed, and on each end of this rod radial arms 
eva one above and one below the retaining rolls, these arms 

ing formed with eyes or slots through which the rove or thread 
passes on its way to the ys | rolls and flyer of the machine, 
one of these rods being fit in connection with each rove 
bobbin. The rove or thread paeses through slots in a horizontal 
rove guide rod above the retaining rolls before passing through 











the eves in the swivelling rod. The lower radial arm of the rod 
may be connected by a spring to the bracket which carries the 
, or instead the radial arm may have a small weight 
attached to it. When the rove or thread is in normal working 
order the swivelling rod is vertical with its arm horizontal by 
reason of the tension of the thread ; when, however, a thread 
breaks, the rover is arrested at the “nip” of the drawing rolls 
and becomes slack, whereupon the spring connected to the lower 
arm or the weight of the upper arm, as the case may be, will 
cause the swivelling rod to tilt and assume a position in which 
delivery of the thread is stopped. (Accepted July 4, 1900.) 


designed for use on railway vehicles. It comprises a soft iron core, 
irregular in shape, as shown, around which is cast acasing in such a 
way as to leave the core more or less exposed on the working face 
of the shoe. The specification states that by this construction ia 
produced a composite brake shoe having the hard and soft parts 





so distributed as to produce an even wearing effect on the wheel 
tread, and that, by reason of the preponderance of the soft over 
the hard parts on the surface of the shoe, sufficient friction be- 
tween the shoe and wheel is assured ; also, that a shoe of great 
strength, durvbility, and uniformity of action is secured at a 
minimum cost of manufacture. (Accepted June 27, 1900.) 


MISCELLANEOUS. 


8814. F. Hennebique, Paris. Construction of 
Wallis. (6 Figs.) May 12, 1900.—Retaining or sustaining 
walls for quays, wharves, platforms, and suchlike structures are 
constructed of a series of blocks, all similar and moulded in 
advance, being conveyed to the place of ——s and put in 
position by placing them side by side. The perspective view here 
reproduced shows one such moulded block ; the other view is a 





section of a wall in position. A modification is shown in which 
the block is built up of iron bars and cement. Iron rails may be 
secured in the recess in the front upper edge of the wall. The 
specification states that a wall of this construction ‘‘ allows not only 
of great economies being realised in the first cost of construction, 
but also dispenses with the costs of maintenance,” and that 
** walls thus constructed are removable.” (Accepted July 4, 1900.) 


16,049. T. Burrows, Staines, Mi 
w D., London. Washing A atus for Fi- 
brous Material. [2 Figs.) August 5, 1899.—Ramie fibre, China 
grass, and other fibres are, after the usual preliminary boiling, 
prepared for the operations of combing, spinning, or other treat- 
ment, by being washed in a tank provided with a system of 
rollers, some of which are immersed in the water. The fibrous 








material is placed on a feed belt, and carried forward and fed 

between the rollers, and repeatedly squeezed in the water in its 

e across the tanks, and is finally led away by a further 

It. A modification is shown in which a number of small rollers 

are arranged concentrically d the ci ference of a large 

fluted roller between which and the small rollers the fibre is 
caused to pass. (Accepted June 27, 1900.) 








UNITED STATES PATENTS AND PATENT PRAOTIOB. 

one gm with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 





Gas AT Paris.—The revenue of the Parisian Company 
for lighting and heating by gas showed an increase for 
the first four months of this year of 87,548/., or 7.36 per 
cent. April figured in this increase for 15,732/., or 6.39 
per cent. 





**MINES OF THE TRANSVAAL.”—There has just been 
ublished at the offices of the Statist, 51, Cannon-street, 
ndon, at 10s. net, a record of the ‘‘ Mines of the Trans- 
vaal,” which gives in the alphabetical order of the com- 
panies an official statement as to the of Randt 
mining ae with other general data as to the 
industry, so that the general reader, investor, or spect- 
lator may know all about the mine in which he is 
interested—the area owned, reefs existing and working, 
their thickness and value, cost of working, and profit and 
loss. It is noted that the value of gold secured in 1891 
was 2} millions, and in 1898, 15 millions, while for the 
nine months of 1899 prior to the war it reached 137 
millions, so that 20 millions is ed as a probable 
early yield per annum, with over 5 millions of divisible 
profit. There are notes on ‘mill capacity,” on ** toms 
per claim,” and on the valuation of mine Ib is 
noted that the “Cape foot” is equal to 1.033 English 
foot, 1 Cape rood =12.396 English feet, 1 mile=5,111.326 








the} 16,030. J. B. Terbel), Corning, N.Y., U.S.A. 
Sines & Brake 


{3 Figs.) August 5, 1899.—The brake shoe illustrated is ' 





Cape feet, 1 acre= 40,821.34 square Cape feet, 1 claim= 
60,000 square Cape feet, 1 aed claim, or 2 1165 


English acres. There are several mining maps. 





SM ee as ae 








Aus. 17, 1900.] 





ENGINEERING. 


197 











GODALMING WATER WORKS. 
(Concluded from page 140.) 

As new houses were song built on Munstead 
Heath round the reservoir C (see plan, page 142 
ante), and the mains were extended to the south, 
it was found necessary, to provide means for 
supplying these districts also. This was done 
until recently by pumping through loaded pres- 
sure valves into the reservoir. ‘The pressure in 
the rising main was thus increased 41 lb. per 
sjuare inch above the level of the pressure valves 
which are fixed 405.4 above Ordnance Datum, the 
total pressure being equal to raising the water to 
500.0 above Ordnance Datum. This latter supply 








octagon in plan and built of good hard red bricks 
in cement mortar, 106 ft. from the ground level 
to the coping, and a small turret 6 ft. in dia- 
meter outside projects 9 ft. above the coping of the 
main building, giving access to the space round the 
tank and to the upper platform of the tower. The 
tank is circular, 24 ft. in diameter, 15 ft. deep at 
the sides, and 16 ft. 9 in. deep in the centre ; it is 
built of mild steel, and designed in such a manner 
that the whole weight of the*tank and its contents 
is suspended from a circular ps The dished 
bottom of the tank is entirely unsupported ex- 
cept at the circumference, and the side plates are 
secured to the circumferential girder by means of 


water, which may at times contain sediment, can 
be let-out through a 4-in. wash-out pipe in the 
centre of the dished tank bottom. ;' 

: The interior of the tower and the outside of the 
tank are accessible by means of staircases. The 
inside of the tank is accessible by means of a fixed 
iron ladder shown in Fig. 11. - 

The contract for building the tower was carried 
out by Messrs. Mitchell Brothers, of Shalford. 
The ironwork for the tank, with pipe connections, 
together with the extensions of the pipe mains to 
and from the tower and to the new districts, were 
carried. out by Messrs. A. and A. Streeter, of 
Godalming. 


g : 
angles. This construction gives the great advan-| Owing to the hilly nature of. the Godalming 





Fic. 13. Wortuimnecton Pumpine Enarne. 


has the disadvantage of being intermittent and | tage that the whole weight of the tank and water, 
liable to get out of order, and the directors, on the | which amounts to about 188 tons, is uniformly dis- 
advice of their engineers in 1898, decided to build | tributed over the walls of the tower, and that there 
a water tower at Munstead Heath (C on plan) with | is no unequal distribution of weight, as there would 
acircular steel tank to contain 40,000 gallons for| be in the case of an ordinary cast-iron tank resting 
giving a constant supply to these higher parts and | on parallel girders. The circumferential girder of 
also to some of the outer districts which are now | the tank rests on a cop . 
being supplied. The design of this tower will be|12 in. thick, which distributes the weight of the 
seen from Fig. 9, page 200, and from the sectional | tank uniformly through the mass of the brickwork. 
elevation shown in Figs. 10 to 12. The water | The rising main to the tank is 7 in. in diameter, 
level, when the tank is filled, is 511.10 ft. | and the overflow pipe from the tank to the reser- 
above Ordnance Datum, and the tower is there-| voir at C is of the same diameter. 1 ; 
fore able to give a constant supply of water be partly emptied into the adjoining reservoir 
to the highest buildings in the district. It is' through the 7-in. rising main, The rest of the 








of Chilmark limestone 


The tank can 


district, the water is distributed at four different 
levels : 
- 1. The Frith Hill reservoir at A, containing 
400,000 gallons, the highest water level being 
316.2 ft. above Ordnance Datum, supplies the 
greater part of the town of Godalming and 
cankas 

2. The Frith Hill water tower at A containing 
20,000 gallons, the highest water level being 
375 ft. above Ordnance Datum, supplies the houses 
built on the top of Frith Hill, together with the 
more distant high-level parts to the northward, 
which cannot be supplied from the reservoir. ’ 
3. The Muns Heath reservoir at C, contain- 
ing 200,000 gallons, the highest water level being 
415 ft. above Ordnance Datum, supplies the 
southern high-level parts of Godalming together 
with the Bramley district. . 
4. The Munstead Heath tower at OC, the tank 
holding 40,000 gallons, the highest water level 
being 511.1 ft. above Ordnance Datum, supplies the 
higher parts to the south and south-west of the 
district. 
Before the new works were completed, a man 
had to go round to the various reservoirs and read 
the water level from a float-gauge fixed on each, 
and divert the flow of water, as occasion required, 
from one reservoir to another by opening and shut- 
ting a number of sluice valves, As, however, the 
reservoirs are a considerable distance apart, and 
the extra coal consumption is much less than the 
cost of a man’s time, the engineers decided to pump 
only to the towers at Frith Hill (a) and Munstead 
Heath (C) and allow the water to overflow from 
these to the lower reservoirs at each place. The 
actual depth of water in the towers and reservoirs 
is shown in the engine-house at E on dials worked 
by electric indicating apparatus, so that the engine- 
man can properly regulate the work of the pumps. 

A a of prelimi trials were carried out 
by Messrs. Simpson and Oo. to ascertain the 
efficiency of the pumping plant (Fig. 13, an- 
nexed), and after they had satisfied themselves 
that the work came up to the specification, official 
trials were carried out by Messrs. Shone and 
Ault on December 16, 1897,- under the direction 
of their chief assistant; Mr. Alfred Hanssen, 
and with the assistance of their own staff and 
the staff of Messrs. Simpson and Co., so that 
all the several measurements were taken inde- 
pendently by two observers. The first trial was 
made to determine the discharging capacity of 
the pumps. This was done by causing both the 
high and low-level pumps to discharge into the 
tank of the Frith Hill tower, which was care- 
fully measured, and the water level marked at 
the commencement and end of the trial and 
signalled to the engine house, where the number 
of revolutions and length of stroke of the engine 
were taken. The pumps lifted 18,109 gallons of 
water in 1339 double strokes in 23 minutes, the 
pumps being 8} in. and 4 in. in diameter,* with 
piston-rods 3 in. and 14 in. for the larger pum 
and 1} in, and J} in. for the smaller pumps, @ 
length of stroke was'15.2in. The theoretical dis- 
charge was 13.714 gallons per double stroke, and 





* Owing to the preatty Sarcoma Commeeid Sar wales in 
the high-level h paces of the district, these plungers were 
eeey : tered » Pi % and 5-in. diameters a 
vely. @ design of the Worthington lowed. 
this alteration to be made without srushara? alterations 
to the machinery, and at a comparatively low cost. The 
indicated power of the pumping engines remains very 
nearly the same as before, but the a Wy gg of high- 
level water to low-level water, which to be 1 to 5.1, 
is ee to fe Re nearly. The bnampeor 4 of 
water li per hour by the pumps when making 
50 revolutions per minute cof ai ing for slip were 
33,900 and 6600 gallons for the low-level and high-level 
_ tively ; now these quantities are altered to 
1,750 gallons and 11,010 gallons per hour respectively, 
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Workina Expenses oF GODALMING WATER WORKS. 





Working expenses for 





| | 











the years ending 
SOE ee hee ee Vs 1894. 1895. 1896. 1898. 1899.* 
aS OLD Works. | New Works. 
a a — $$$ ~_—_— ———_ _ — a _— — ————- —-— — 
| 2 a d. £ 6. d. 2 acd. | 204 224 &£ sa d. 
To coal and coke., ue os ee oo! 453 17 10 45010 4 72410 1 78213 2 44111 7 49415 9 
», gas from gas works during repair of} | 
** Dowson” plant .. oe ee | 15 16 0 2116 9 112 1 8 27 07 
», attendants’ wages .. os i | 23413 2 26517 4) 838 3 7 262 7 7 16116 8 183 3 1 
», repairs to engines, boilers, &>. ., oe 165 3 6 112 9 4 188 14 2 424 710 917 6 1616 0 
»» Oil, tallow, waste, dc. os ol 34 9 9 30 1 2 46 610 55 8 9 8816 6 2519 4 
» expenses due to drought .. - | ‘ 112 5 0 
Total working expenses | 904 0 8 992 19 11 | 1,401 15 11 | 1,501 12 11 652 2 3 72014 2 
Total capital expenditure oa 38,502 15 8 | 83,708 511 | 36,8376 13 11 |47,464 4 3 53,224 16 10 61,860 13 5 
» Water rate collected .. 2,577 15 9 2,605 10 5 | 3,206 2 8/ 3,475 8 2 906 8 8 4,407 11 11 
Dividend deolared 3} p.c. 2 p.c. 8 p.c. 2h p.c. 4} p.c. Company wind- 
| ing up, no divi- 
ital ..| 2.008 2.946 8.854 8.164 p.c. | 1.295 “a 
Working expenses, per cent. on capital .. p.c. 946 p.c. 854 p.c. . 164 p.c. -225 p.c. -165 p.c. 
” : ” “i ” > » water rate $507 4, | 38.11 ,, 42.53 ,, 48.21 ,, | 160 ,, “e., 








* The figures for 1899 are given us approximately by courtesy of Mr. C. H. Collier, 
winding up of the company, the works being purchased by the Godalmi 


the actual discharge 13.524 gallons, the efficiency 
being 98.6 per cent., giving a slip of 1.4 per cent. 

The engine and boiler trial lasted from 9 a.m. to 
5.56 p.m. The mean barometer during the trial was 
29.89 in., corresponding to 14.698 lb. per square 
inch. 

The speed of the engine varied from 61.7 to 
67.9 double strokes per minute, the mean 64.78 per 
minute. The mean boiler pressure was 96.13 Ib. 


ute. The mean vacuum was 28 in., or 13.774 lb., 
so that the pressure in the condenser was only 
0.924 lb. per square inch. 

The working stroke of the pumps is nominally 
15 in., the contact stroke 16 in. The length of 
stroke varies somewhat with the steam pressure 
and with the stop valve fully opened, some care is 
required in adjusting the length of stroke to the 
rise or fall of the steam pressure. Brass pointers 
were fixed to the valve motion crossheads on the 
piston-rods, and the length of stroke was read off 
on adjustable scales divided into inches and tenths. 
The seales were put in such a manner that the brass 
pointers went to zero at the back end, and the total 
length of stroke could thus be read off at the front 
end. The average length of stroke was 15.64 in. 
for the C engine and 15.28 in. for the D engine, or a 
mean of 15.46 = 1.2884 ft. 

The feed water was measured in a measuring 
tank provided with a 1-in. overflow near the top 
with an elbow inside the tank, turning upwards ; 
a similar elbow turning upwards near the bottom 
was attached to a l-in. discharge pipe. The water 
held by the tank between the levels of these two 
elbows was carefully weighed before and after the 
trial. The weight of water thus held by the tank 
was found to be exactly 530 lb. ; 28 tanks of water 
were discharged into the feed tank and used during 
the trial; the engine was stopped four minutes 
before the nine hours’ run ended, just when the 
twenty-eighth tank was empty and the water in the 
feed tank was pumped down to the starting level. 
The water in the boilers was kept at a uniform level 
by means of a Worthington feed pump. The total 
amount of feed water used was 14,840 lb. or 
27.686 lb. per minute. The water from the steam 
jackets was collected in buckets and weighed. The 
total water drained from the jackets and steam 
traps was 781.5 lb. or 1.456 lb. per minute, or 
5.26 per cent. of the total feed water. 


Jacket Condensation and Feed. 
Pounds per Hour. 
Per er 


LH.P. P.H.P. 
Total feed on - 19.100 29.603 
Jacket condensation .. 1.004 1.083 
Steam through cylinders .. 38.096 19 520 


The steam from the low-pressure cylinders was 
carried to a condenser, through which the water 
from the low-pressure pumps was passed. The 
quantity of water was 746.9 gallons per minute, 
and the temperature of the water was raised from 
52.5 deg. Fahr. to 56 deg. Fahr. The water dis- 
charged from the air pump was 26.23 lb. per 
minute at a temperature of 102 deg. Fahr. 

Indicator diagrams were taken every half-hour 
from each end of the six steam cylinders of the 
duplex engine. As the engine was working against 


— square inch, or 110.83 lb. per square inch abso- | Ba 


the receiver for the voluntary 
ig Corporation. 





The following are the mean pressures obtained 
by Amsler’s planimeter : 


Mean Effective Pressure, Pounds per 
Square Inch. 





| 

| 

| | Intermediate | 
High-Pressure Low-Pressure 
| Oylinder. Pressure Cylinder. 





Cylinder. 
Side C of Engine. 
ee = 60 97 15.66 } 9.40 
Front .. ae 65.93 14.34 ° } 8.27 
Mean .. 2] 6845) =| Ss(16.00—Cd 8 835 
Side D of Engin~. | | 
—. . | ae | aac) Sa 
Front .. 66.40 | 13.54 7.91 
Mean .. 64.13 | 14.095 8.94 


Reducing these to the equivalent pressures per 
square inch reckoned on low-pressure piston we 
get: 





Equivalent Mean Effective Pres. 
| sures per Square Inch 
| Reckoned on Low-Pressure 








ious: Piston. 
Front. | Back. Mean. 
- en | 
Side C of engine 24.70 | 25.49 | 25.095 
» Dofengine —  .. 24.12 | 2383 | 21.975 
Mean of both sides . oa is : | 25.085 


| 





The indicated horse-power of the duplex engine 
when making 64.78 double strokes per minute was 
as follows : 





Indicated Horse-Power. 














Side O. Side D. 
High-pressure cylinder .. * | 18.71 18.47 
Intermediate-preseure cylinder . .| 9.88 9.06 
Low-pressure cylinder | 15.51 15.35 
Total .. oe _ is .10 
Total for duplex engine .. | 86.98 


The Pumps and Pump Horse-Power.—The mean 
head against the two sets of pumps, as read from 
the pressure gauges and checked from actual 
measurements and calculations of the pipe friction, 
was as follows: 














| Low-Level High-Level 
a |  Pamps. umps. 
Dead lift from suction pit .. .. 260.46 ft. | 885.35 ft. 
Friction in 1400 ft. of 10-in. pipe .. 11.02 ,, 
ne 13,350 ft. of 7-in. pipe ++ ak 24.95 ,, 
ital Total magi “eae 271.48 es 410.80 ,, 
ater pum per minute .. -.| 746.9 gals. 145,33 , 
Horse-power in water lifted -.| 61.45 P.H.-P. | 17.93 Pie. 
Total pump horse-power . 79.38 P.H.-P, 





per cent. for slip, the mechanical efficiency is 
79.38 = : 
86.98 x 100 = 91 26 per cent. For a pumping 
eed, especially when it is remembered that it 
includes the friction in six steam cylinders and six 
our are for 4-in. plungers and two for the 3-in. 
pump-rods. 





a constant load, these diagrams varied but little. 


Mechanical Efficiency of Engines.—Allowing 1.4 
—_— of this size such an efficiency is very good 
in 
— cylinders with 26 stuffing-boxes,.of which 

The temperature of the feed water was 57 deg. 





jan extremely 
working as it 
‘speed, 


Fahr., and the absolute steam pressure 110.82 lb, 
per square inch. The heatimparted to each pound 
of steam was, therefore, 1159.19 thermal units, 
The steam was superheated 118.18 deg. Fahr., and 
taking the specific heat of steam at constant pres- 
sure as 0 4805, the total heat imparted to the steam 
per minute is as follows : 


Boiler 27.686 Ib, x 1159.19 T.U. = aa 
Superheated 27.€86 x 1188 x 0.4805 = 


Total heat per minute .. 83,673 7 
Balance of Heat Quantities.—The heat imparted 
to the steam is accounted for in the following 
manner : 


Thermal Units, 
82,093.3 
1580.4 

















— Thermal Units} Per 
per Minute. | Cent. 
1. Heat converted into work, 82.98 indi- 
cated horse-power by 42.75 thermal 
wns... oe ae as ee 3718.4 11.04 
2. Heat rejected with circulating 
water from surface condenser, 
7469 Ib. by (56 deg. - 52.5deg.) . 26141.5 77.63 
8. Heat rejected with water drained from 
jackets, 1.456 lb. by (824.6 deg. - 
57 deg.) .. A ae e be 389.7 1.16 
4, Heat lost with condensed steam not 
returned to the boiler, 26.23 Ib. by 
(102 deg. - B7deg.) .- .. 1160.4 | 8.51 
5. Heat not accounted for .. 2243.7 6.66 


| $3673.7 | 100.00° 





The absolute thermal efficiency of the engine was 
therefore 11 per cent., which may be considered 
— result for an engine of this size, 

oes with a comparatively slow piston 


The total quantity of coal used, which was 
weighed out in quantities of 100 lb. at a time, 
was 1600 lb. in 536 minutes, or 179.1 lb. per hour. 
The coal was of the best hand - picked Nixon’s 
Navigation. The quantity of feed water was 
1661.19 lb. perhour. Hence the rate of evapora- 
tion was 9.27 lb. of water per 1 Ib. of coal, without 
making any allowance for ash or clinkers. The 
equivalent evaporation from and at 212 deg. Fahr. 


1159.19 T.U. 

was 9,27 x oO TU. 11.12 Ib. of water per 
1 lb. of coal. Allowing for clinkers and ash, which 
amounted to 15.9 lb. per hour, the actual evapora- 
tion was 10.17 lb. of water per 1 lb. of combustible, 
and the evaporation from and at 112 deg. Fahr. 
was 12.2 lb. of water per 11b. of combustible. 
The coal consumed per indicated horse-power of 
the engine was 2.0591b. per hour, and the coal 
consumed per pump horse-power of water actually 
lifted was 2.256 lb. per hour. 

The duty of the engine was then 98,298,000 Ib. 
of water lifted 1 ft. high per 112]b. of coal. Taking 
the duty of the engine per 1000 Ib. of steam as ex- 
pressing the efficiency of the engine, as distin- 
guished from the combined efficiency of the engine 
and boiler, the duty was 96,102,000 Ib. of water 
lifted 1 ft. The duty per 112 Ib. of coal would 
have been still further increased, if the boiler had 
been fed with warm water instead of with cold 
water, to 101,868,000 foot-pounds. 

The cost of working the old machinery was very 
heavy. The coal consumption was excessive, and 
the pumps were too small, so that it was necessary 
to work them 20 to 24 hours per day. The double 
staff thus required at two different points made 
the cost of attendance very expensive, and, as the 
machinery was not in duplicate, every serious 
breakdown involved the hiring of temporary plant, 
which not only caused direct expenditure for hire 
of plant, but also a very much greater expenditure 
in fuel than would otherwise have been required. 

The Table at the head of the page shows the 
gradually increasing yearly expenditure for the old 
works and the reduction in the expenditure by the 
new works. 

There has been no difficulty in providing the 
increased district with water, and though the 
capital expenditure has been increased from 
36,3761. 13s. 11d. in 1896 to 61,8601. 13s, 5d. in 
1900, the dividends declared have been increased 
to 44 per cent., due chiefly to the great reduction 
in the working expenses, but also to the increased 
revenue from the water-rate in the new districts. 
The Table shows clearly the benefit to be derived 
from such works, by having them well and con- 
veniently arranged and provided with high-class 
machinery of the latest design. 

The Town Council of Godalming last year ob- 
tained an Act of Parliament, giving them compul- 





.Sory powers to buy the works, and they were ré- 
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tly sold by the company to the town, and are 
vow, therefore, the property of the Godalming 


Corporation. 


GERMAN BRIDGEBUILDING EXHIBITS 
AT THE PARIS EXHIBITION. 
(Continued from page 188.) 

Tae Esslingen Machine Works, Esslingen, 
founded for the building of locomotives and railway 
cars over fifty years ago, shortly after added fixed 
engine and bridgebuilding, and general ironwork 
to their other departments ; their contribution to 
the older German bridges was given in Table I. 
on page 187 of our last issue. In the sixties 
and early seventies, they supplied many bridges 
to the Austro-Hungarian and Swiss Railways 
and to the Imperial Railways of Alsace-Lorraine ; 
the Baden Black Forest Railway in 1876; to 
the Tessin Valley lines of the St. Gothard 
Railway; in 1881 they built several bridges 
and the two largest station roofs of the Berlin 
Metropolitan Railway; and in 1882 the large 
Masnedsund bridge, with a swing span, in Den- 
mark. During the last ten years the revival of rail- 
way building in Wurttemberg has kept the works 
fully employed, while for the last 35 years they 
have been turning out, on an average, 2000 tons 
of iron structures per annum, divided as follows : 

3,000 tons of railway bridges for Wiirttemberg. 





10,000 =, “iar other countries, 
15,000 ,, road bridges. 
15,000 ,, other iron structures. 


Total 70,000 + 35 = 2000 tons a year. 

The works have in addition produced during this 
period 3100 locomotives, 8000 railway cars, steam 
engines of 26,200 horse-power, steam boilers with 
a total heating surface of 393,000 square feet, 
dynamos and electric motors of 21,200 kilowatts, 
90 rack wheel locomotives (one exhibited at Vin- 
cennes), besides pumping and ice-making plants. 
These are employed at Esslingen, and at the Kann- 
stadt and Saronno branches, over 2600 workmen and 
officials ; the general manager is Professor Gross, 
and the head of the bridge department is Professor 
Kiibler. The company during the last 10 years 
obtained the following awards for competitive de- 
signs for bridges : 





Award. 


Firat prize out of 16 inter- 
national designs. 
Second prize. 


Date. 
1894 Danube bridge at Buda-Pesth 


Description. 





1895 Rhine bridge at Bonn 


1895 Po bridge at Turin First prize out of 21 inter- 
national designs. 
1896 Rhine bridges at Worms : : 
(a) Road bridge Third prize. 
(b) Railway bridge Ditto. 


1897 Elbe bridge at Harburg 
1897 |Three Dreisam bridges at Frei 
burg, 7/B 
1898 | Swing bridge over Libau Har- 
bour, in Russia 


Fourth prize. 

One first and two second 
prizes. 

First prize. 





| 





Their contribution to the combined exhibit at 
Paris consists of : 1. A perspective view of the 
cable road bridge at Buda-Pesth. 2. Elevation 
and plan, scale ,gth, cross-sections scale z\th, 
and details scale }th of the cable road bridge 
over the Argen at Langehargen, on the Lake of 
Constance, and a specimen of the cables used manu- 
factured by Messrs. Felten and Guilleaume, of 
Miilheim-on-Rhine. . 3. Perspective view—eleva- 
tion and plan; to a scale gyth, cross-section scale 
Toth, details of bearings of cross girders scale ith 
of the railway bridge over the Argen on the Lake 
of Constance Circular Railway. 

Some’ particulars of No. 2 bridge, which was 
designed by the Royal Wiirttemberg Department 
of Roads and Hydraulic Works, are the following : 
Date of erection, 1897-8; type, stiffened cable 
bridge ; concrete anchorage, bikes and piers ; 
span between centres of piers, 230 ft.; height 
from road level to saddles, 29 ft. 6 in.; two 
steel wire cables, each 436 ft. long and 20 tons 
weight, supported on piers by roller bearings and 
anchored in accessible anchor shafts; weight, 
15 tons cast iron and steel; main structure of 
bridge formed by girders (19 ft. 8 in. centres), 
acting as handrails, and vertical and horizontal 
stiffeners and platform uniting them, the whole 
being suspended from cables by adjustable tie- 
rods, Weight, 100 tons of mild steel. Total 
Weight of metal in bridge, 155 tons = 0.674 tons 
per foot of span, 

The third exhibit illustrates a bridge designed by 


elevation of 390 ft. above No. 2. The type is that 
of semi-parabolic girders of the Fardon Bridge 
kind, with double set of diagonals, without verticals, 
and with intermediate flange ;.this span is 243 {t. 
The platform which forms with the cross-girders 
the self-contained portion of the structure is able 
to move freely in any direction, supported by 
hinged bearings on the Sori flanges of the main 
girders. Secondary strains are reduced by flexible 
attachments of the diagonals to the flanges. There 
is no transverse connection between the main 
girder except at the portals. The weight is 329 
tons of mild steel in the main girders and plat- 
forms, and 13 tons of cast iron and steel in the 
bearings = 1.407 tons per foot of span. 

The Giitehoffnungs Works, Sterkrade.—This esta- 
blishment had its origin in the mining association and 
subsequent trading company of Jacobi and Huyssen, 
of Sterkrade, who in 1873 brought it out as a limited 
liability company, owning erecting works, foundries, 
rolling mills, coal and other mines, quarries, forges, 
brick works, &c. The original foundry dates from 
1781, the machine works from 1819, the boiler 
works from 1839, the hammer forge from 1853, 
the special bridge department from 1864, and the 
new foundry buildings from the eighties. The 
bridge works at Sterkrade comprise a roofed-in area 
of 24,000 square yards, with a bridgebuilding shop 
(1893) 738 ft. long by 158 ft. wide in three spans. 
The central span 82 ft. wide is the erecting-shop, 
and is provided with two 10-ton electric overhead 
travellers ; the two side spans contain the machine 
tools, and in addition to ordinary narrow-gauge 
floor tramways, are provided with a complete 
system of aerial tramways with turntables and 
transverse connections, giving ready access between 
the different lines and the erecting-shop. The re- 
maining buildings consist of an older erecting-sho 
used for mining ironwork, a machine tool-sh 
containing 14 hearths with small steam hammers 
and plant for straightening and edging rolled bars. 
There are other sheds with 12 different straighten- 
ing and two edging machines, and a 500-ton hy- 
draulic press; also setting-out sheds, planing, 
shaping, and forging sheds, riveting and template- 
making shops, foundry, &c. The whole of the 
ordinary-gauge railway —_ about these works 
are adapted for trolleys by adding a special rail in 
the middle. 

The routine of bridge construction is as follows : 
The frames are brought into the erecting-shop, and 
the centre line of all bars marked thereon, and 
position of rivet holes fixed and marked with the 
centre punch. The pieces are dealt with in the 
adjoining machine tool-rooms, and holes drilled to 
slightly smaller diameter than the rivets. The parts 
are then returned to the erecting-shop and put to- 
gether by bolts; all the holes to receive rivets at 
the works or during erection, are rimered by ma- 
chine or hand, and the rivets put in by hydraulic 
riveters. Of the duplicate parts, e.g., the main 
girders of a bridge, one is made and put together 
first, then taken to pieces to serve as a template for 
the second, &c. The universal use of templates does 
not do away with complete erection to insure cor- 
rect fitting of parts and rimering of all rivet holes. 
All rust is thoroughly removed from the plates 
before joining up, by mechanical means or pickling. 
Besides bridges, this department supplies a 
branches of engineering ironwork, the most impor- 
tant being mining plant, e.g., drawing frames and 
shaft houses, plant for separating and oe 
buildings for hoisting and pumping engines, boiler- 
houses, transport stages, &c. These buildings have 
a special roof construction perfected by the firm by 
which the iron sides and roofs are coated with a 
layer of plaster lime (1} in. to 2 in. thick). Since 
1887 over 227,000 square yards of this roofing have 
been supplied. 

In addition to the German bridgework enume- 
rated in the Tables, which this firm have con- 
structed, they have supplied roofs for the rail- 
way stations at Bonn, Deutz, Diisseldorf, Elber- 
feld, Frankfort-on-Main, and the Anhalt station at 
Berlin. . Also floating docks to the Imperial Dock- 
yards at Danzig, Wilhelmshaven, and Kiel, and the 
private yards of Blohm and. Voss at Hamburg, and 
the Vulcan Works at Stettin, as well as 40-ton 
floating cranes and sheers for Bremen and Ruhrort, 
and 100-ton sheers for Kiel. The bridge depart- 
ment is under the superintendence of Professor 
Kohns, employs 1200 hands, and turns out 18,000 
tons of finished ironwork per annum. 

The engine factory at Sterkstrade comprises en- 


rolling mills and smelting works, an iron and metal 
foundry, a steel-casting shop, an hydraulic press, 
a steam hammer, forge and steam boiler works. 

The roller mills at Oberhaussen comprise 18 pud- 
dling furnaces, 8 welding furnaces, 8 heating fur- 
naces, 11 trains of rolls, 58 steam engines, and 7 
steam hammers. 

The New Steel Works at Oberhausen contain 
4 Thomas converters, and 4 Siemens-Martin fur- 
naces, axle, tyre, and wheel works, 8 heating fur- 
naces, 10 trains of rolls, 102 steam engines, and 
6 steam hammers. 

The Oberhausen smelting works comprise 9 blast- 
furnaces, 26 Cowper hot-blast ovens, 451 coke 
ovens, and 95 steam engines. 

The Oberhausen Collieries comprise pits I. and 
II. at Oberhausen, the Osterfeld pit at Osterfeld, 
the Hugo pit at Holten, and the Sterkdale pit at 
Sterkdale, the Ludwig mine at Rollinghauser, and 
firebrick works at New Essen. 

The iron-mining rights owned by Giitehoffnungs 
Company extend over an arei of 745 square 
miles in Nassau,-Liegen, Bavaria, Lorraine, Luxem- 
burg, &c. They ownand occupy 2470 acres of land, 
generate and use 40,000 steam horse-power, em- 
ploy 13,000 workmen and officials, and their share 
capital amounts to 900,000/. 

he firm has supplied and erected the following 
bridge and other structures in foreign countries : 


—— of Work, 
. One Lucuman way and one Rosario road 
bridge and several factories. 

. 75 railway bridges for the Central, Western, 
Northern, Stapemérin, Southern of Bspiritu 
Santo, &. ; road bridges for Cacheiro de 
Stapemérin and Lorena; and an 80-ton float- 
ing sheers for Rio Janeiro, 

. Large number of minor bridges for Shantung 
we and shaft frames and houses for 
mines. 

.. Railway arch bridge over Rio Magdalena, 
. Road bridge at Copenhagen, coal elevators 
d factories. 


an 
40 railway and road bridges for the State Rail- 
ways and Department of Public Works; 
seven bridges for Dutch-Indian Railway 
——— small spans for the Kediri 
Steam Tramway Company; warehouses, 
hangars, and landing sheds. : 

. 12 railway and road bridges (inclusive a swing 

bridge) in Lower and Upper Egypt, station 
PA doce Onched egg lock- yy ‘ 

: es (in ig one swing) for Depart- 
ment of i and Hydraulic Works ; 27 
bridges for Department of Railways; and 
five bridges for the fa cased Railway. 

.. 800 railway and road ng 

. Seven brid for Dui State Railways ; 
swing bridge for City of Rotterdam Rail- 
way ; Rhine bridge and Reenen ; two Mer- 
wede Canal bridges at Utrecht ; Yessel road 
bridge at Kamper ; Roof of Central Railway 
8 ation ; and wharves and landing sheds for 
Amsterdam ; iron skeleton of theatre for 
Rotterdam, &c. 

. Bridge over the Gerosche; the ext:nsive 
buildings, blast-furnace plant, transport 
stages, &c., of the Imperial Steel Works at 
Yawatamura. 

. The So, Voldoe, Landwerks, Moelven, Kwar- 
eten, and Paulon Bridges on the State Rail- 
ways, also extensive factories. 

-. 80 railway and road’ bridges for the Depart- 
ment of Public Works, Railways, and 

Rail brid nee he % | < sh stro: 

; way over the Bug, Bystrcyca, 

Wkra, and S wider. 


.. Warehouses and landing sheds. 

.. Factories. 

. Arch bridge over the Aare at Berne; 140 
bridges for the St. Gotthard Railway ; the 
Langenstrasse,. and two Lihl bridges at 
Zurich ; two ar for the North-Eastern 
Railway at Wintherthur, and one for the 
South- rm Railway; also station roofs 
and locomotive sheds. 

+. 12 bridges for the Netherlands South African 

Railway yer ps 

Warehouses landing stages. 

Krupp’s pavilion at Chicago Exhibition. 
ges for the Oarracas and Valencia Rail. 


- Country. 
Argentina 


Brazil 


China 


Columbia 
Denmark.. 


Dutch - Indies 
(Java and 8u- 
matra) 


Egypt 


Finland .. 


Greece... 
Holland .. 


Japan 


Norway .. 
Roumania 


Russia 


Siam : 
Sweden .. 
Switzerland 


Transvaal 


Turkey in Asia .. 
United States .. 
Venezuela . 85b 

way. 
The above gives a good idea of the world-wide 
business already ssed by this admirably- 
equipped engineering and manufacturing company. 
(Zo be continued.) 





THE USE OF GAS ENGINES IN CON- 
NECTION WITH ELECTRIC POWER 
PLANTS. 
(Continucd from page 172.) 
Enoines ror Use with Poor Gas. 

The Simplex Motcr.—This belongs to the four- 
cycle type. One of its principal features is a 
sliding valve consisting of a sliding iron plate 
pierced with two holes, one oblique regulating the 
ignition, and the other straight forming the admis- 
sion. When the piston has compressed the gas 
and air mixture, this valve puts the inside of the 








th 


© came Department, and erected in 1898 at an 


gine workshops for the manufacture of plant for 


cylinder in connection with a chamber in which a 
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THE GODALMING WATER WORKS; WATER TOWER ON 


MESSRS, SHONE AND AULT, ENGINEERS, LONDON. 
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continuous stream of electric sparks is passing, 
thus igniting the mixture. A small purging hole 
is provided in this chamber by which the burnt 
gases are cleared out by the next charge. 

In the earlier engines an air governor was used. 
Now the speed is regulated by cutting off the gas 
entirely if the speed rises. The slide valve carries a 
knife-edge, which, when the engine is running at the 
proper speed, is held in position by a pendulum, so 
that it hits the gas valve and admits gas. If the 
speed increases, the penculum, which has a regular 
swing, independent of the engine, does not catch 
the knife-edge, which thus misses the gas valve, no 
gas being admitted till the engine has slowed down 
again. By stopping the engine half-way back on 
the compression stroke, it is only necessary to pass 
a spark to start it again. 

Motor for Use with the Gardie Gas Producer.— 
This motor has two cylinders side by side, a com- 
pressing pump and a reservoir for the compressed 
air. The gas comes from the generators at a high 
temperature, and is mixed with air from the reser- 
voir, and passes into the cylinders. The gases are 
compressed to about 100 Ib. per square inch. Two 
platinum igniters are used, heated by an electric 
current to start with, but afterwards by the heat 





(For Description, see Page 197.) 
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Fig.10. 
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off combustion. The mixture burns at constant 
pressure during admission, but the pressure falls on 
expansion. On leaving the cylinder the gases help 
to heat the air for admission. The valves are 
actuated from a horizontal shaft above the cylin- 
ders. The cylinders are water-cooled. The hottest 
portion, where the explosion takes place, is sur- 
rounded by a closed chamber forming a boiler, 
which supplies steam for the gas plant. The 
compressor uses up one-third of the indicated 
power of the engine. 

Motor for Use with Benier Gas Producer.—This 
motor works on the Clerk cycle. The compress- 
ing cylinder is cast in one with the motor cylin- 
der, and cranks are at 90 deg. The pump is 
double with two tandem-coupled pistons in one 
cylinder. The motor cylinder has exhaust ports 
perforating the walls, which are uncovered when 
the piston has made five-sixths of the forward 
stroke. Whilst they are open the pumps force 
into the cylinder the mixture of air and gas, which 
is thoroughly mixed by passing through a perfo- 
rated plate. The mixture is compressed on the 
return stroke. After explosion and expansion the 


gases exhaust into the open air as the piston un- 
covers the exhaust ports. 


During admission only 








“ seed i! ot pee J 
ee eT mee ae ee le Fe ome 





——$——__—— 


MUNSTEAD HEATH. 


<  Fig.72. 











— 
k— 70°F 9 















































pure air is admitted whilst the exhaust ports are 
open, thus driving out the products of combustion ; 
the explosive mixture does not enter till the exhaust 
is closed. 

Westinghouse Gas Engines are of the vertical 
single-acting type. They are made with two cy- 
linders in sizes ranging from 10 to 70 braké horse- 
power, and with three cylinders from 15 brake 
horse-power upwards. The former receive one 
impulse at each revolution, the latter every two- 
thirds ofa revolution. The cranks and connecting- 
rods are enclosed by a casing which acts as a recep- 
tacle for lubricating oil. The cycle for each cy- 
linder is completed in two revolutions and consists 
of four parts : 

First stroke, down. Mixture of gas and air drawn 


in. 
First stroke, up. Mixture of gas and air com 


pressed. : 
Second stroke, down. Ignition, explosion, and 
expansion. 
Second stroke, up. Exhaust. 


The gas and air are admitted through separate 
regulating valves into the mixing chamber, and 
thence into the cylinder through a mushroom 
valve. This valve is operated by a cam on a hori- 
zontal shaft connec by gearing to the crank- 
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MINING PUMP AND ROLLING-MILL ENGINES AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. EHRHARDT AND SEHMER, SCHLEIFMUEHLE, SAARBRUCKEN, GERMANY. 
(For Description, see Page 206.) 
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TABLE I.—Composition or Propucer GAS USED TO 


Drive some Gas-Driven Execrric Power PLAnts. 






































Fievres iN Per CENt. oF VOLUME. 
NaME OF PRODUCER AND PLANT. cts ‘iii | 
Q | Carbon arbon | x; } | 2 
ar Dioxide | Monoxide a) wen “ag oo _ ToraL 
2 6} 60S. (CO). 4 4 2) 
Fishet-Heurtey producer (A. Witz) 20.6 6.6 20.2 504 | 21 0.1 100 
Dowson producer (J. E. Dowson) .. 19.8 6.3 23.8 45.8 1.3 100 
Mond producer (H. A. Humphrey) 24.8 12.9 13.2 46.8 2.3 oe 100 
Unsatu- 
rated 
hydro- 
carbon 
Pittsburg natural gas = 22.0 0.6 0.6 3.0 67.0 0.8 6.0 100 
Gas Motorenfabrick, Deutz.. ee ne See fo 6.0 23.0 52.0 2.0 100 
Straight water gas (A. M. Paddon) - 5 51 3.5 43.4 1.3 - 100 
Straight water gas at Birkenhead (T. 0.) Residue 
SR ke ues ee ee: . alt ORR 3.7 43.4 is 100 
Residue 
Lencauchez producer (Professor Richards) 18.34 3.6 27.32 47.84 1.25 1.65 100 
Zurich-Bergbahn (E. Lanhofer) 17.6 5.9 29 4 47.1 a 100 
Hydro- 
carbon 
residue 
Carburated water gas (A. M. Paddon) .. a 30.7 \thi 3.8 28.1 2.2 21.8 0.5 12.9 109 
1s 
| includes | 
: | HS) Olefines 
Coal gas (W. H. Fowler) oe | 34 to 53 | 0.3 to 1.0| 2.7 to 60 3 to 5 36 to 43 3 tol3 | 100 
| 
Lowe gas(Bryan Donkin) .. ..  .. «-| 30.0 | 84.0 28.0 8.0 A ee 
Olefines | 
Lencauchez (Bryan Donkin) 20.0 5.0 21.0 49.5 ss 0.5 4.0 | 100 
Siemens producer .. 8.6 5.2 24.4 59 4 2.4 si | 1c0 
Longsden process 622 | 26.4 1.2 2.2 6.5 1.5 100 
Korting producer .. 18 | 7 26 47 2 100 
TABLE II.—ApproximaTe Composition or Coat Gas IN VARIOUS CITIES. 
oN Carbonic Dydro- 3 | Carbonic 
E or Town. “ 3 “ “re! 
Name or To Hydrogen. | Marsh Gas. Oxide. carbons, | Nitrogen. | ~ Acid. Oxygen. 
London (Society of Arts) ..  .. «.| 60.44 37.34 3.96 avr | «Re 061 — 
Gas Lightand Coke Company, Ltd., London| 47.99 37.64 3.75 4.41 6.95 0.26 
South Metropolitan Gas Company, London 53.14 36.55 411 2.92 3.19 0.09 - 
Paris (Witz) cs “ oe ee | 52.80 32.30 6.60 5.5 3.80 - - 
Birmiogham 40.23 39.00 4.05 4.76 10.10 1.50 0.36 
Berlin ; 49.75 32.70 2.50 4.61 0.€8 | 0.54 0.22 
eek as a. ool Om 24.30 26.50 15.00 240 | 1.00 0.50 
ee ee ae 40.70 4.77 | 4.58 3 | a ; 0.27 
Norwich ve ce 53.79 36.11 a00 | 306 | -208 | Of 014 
Heidelberg (T. Chandler) 44.00 38.40 5.73 7.27 | 4.23 | 0.37 = 
Leeds (Grover) ; 39.11 41.78 8.22 2.77 | 8.00 0.12 —_ 
Kilmarnock (Kennedy). . aol 43.60 42.80 4.30 5.55 2.70 5.35 a 
Bonn ; .| 39.80 43.12 4.66 4.75 4.65 3.02 _ 
Brighton .. | 51.62 38.15 4.14 376 | 2.07 | 0.03 023 
Newcastle-on-Tyne sal 50.50 36.71 3.37 3.62 5.29 0.23 0.23 
Chemnitz (T. Chandler) .| 57.29 36.45 4.45 4.91 1.41 1.08 = 
Manchester (Bunsen and Roscoe) 45.58 34.90 6.64 ” 675 2.46 | 3.67 aR 
Glasgow (Dr. Townsend) oat 39.18 40.26 7.14 10 00 3.07 0.29 0.06 
Nottingham (D. Frankland) .. % ..| 45.52 39.66 5.63 5.63 2.51 0.81 0.24 





Tas_e III.—Calorific Energy of Water Gas. 





| 
aN British Thermal 
Authority. Gas. Units. 
A. G. Glasgow, M.E. Plain water gas .|827,268 per 1000 
cubic feet 
A. C. Humphreys .. are (theo-/323,003 per 1000 
retical) cubic feet 
F. E. Taylor, M.E...|Plain water gas . }8335 per Ib. 
Dr. Greene .. ‘ ” e ../6223  ,, 
Newbigging .. ” -|290,00) per 1000 
cubic feet 
- = = 2 --|6649 per lb. 
Dr. Gideon Moore ..|Carbaretted water gas/650,000 per 1000 
| 22 candle-power cubic feet 
Ms ../Coal gas 18 candle-/642,000 per 100 
power cubic feet 
Newbigging .. {Coal gas 17 candle-/673,224 per 1000 
power cubic feet 
ss ..\Coal gas 17 candle /21,606 per Ib. 
power 
H. D. Wood and Co. Coal gas.. os -.|735,000 per 1000 
cubic feet 
a re Water gas s% --|822,000 per 1000 
| cubic feet 
a Producer gas (anthra-|137,000 per 1000 
cite) cubic feet 
” - Producer yas (bitu-}156,000 per 1000 
| minous) cubic feet 





TABLE 1V.—Some Flame T.mperaturcs. 





Authority. Gas. Temperature. 
Dr. Greene .. . Plain water gas | 5420 Fabr. ie 


- -.| 5420 Fabr. 

Dr. Gideon Moore .. ” » .»| 5482 

. Carburetted water gas 5311 
22 candle power 

. Coal gas 18 candle- 5202 


” 


” ” ” 


” ” 





wer 
Newbigging .. - Common coal gas 5228 ,, 
A. G. Glasgow .. Producer gas .. _ ee 

















TaBLe V.—Spcecific Gravity of Various Gases. 


Authority. Gas. Specific Gravity. 
Dr. Greene .. -. Plain water gas «| 562 
Dr. Gideon Moore .. = ‘ | 2540 
Walton Clarke 


” ” «| 647 
- Coal gas 17 candle- .420 
power 


Newbigging .. 


TABLE VI.—Amount of Air Requircd to Burn 1000 
Cubic Feet. 


Authority. Gas. Air. 
Dr. Gideon Moore ..|Coal gas 18 candle-, 5629 cubic feet 
| power 
» ” \Carburetted water gas! 6190 a 
26 candle-power } 
” . .'Carburetted water ga:| 5523 “ 





| 22 candle-power 


shaft. The clearance space is small, and a high 
compression is obtained. 

The ignition is effected by making and breaking 
an electric current in the compression space. The 
ignition is a removable plug in the cylinder cover, 
containing the binding posts to which the battery 
wires are attached. One of the posts rotates and 
makes contact with the other when operated by a 
cam on the admission shaft. When released by 
the cam the circuit is broken by means of a spring, 
which separates the contacts. 

The exhaust takes place through a mushroom 
valve, and a cam driven from a horizontal shaft. 
There is a removable plain plug immediately over 
this valve which gives access to it for inspection 
and repairs. 





TasBLE X.—Duata of Some Existing German Gas- Driven 
Electric Plants. 





| 


























“ on 4 x) > 

°segiae |g. 8 

>S 8 >o 3sE OM 

Name of Place. | TypeofGas je SiPel.| SF x 
Used. PPE $£>8!/ 38 if. 
BSS5 ES oe) eo $2 
6o* jISesF a° Pr 
| ay 
Clausthal .. a Town gassupply, 92 | 30  |13,000) 1898 
Dessau... oo os 290 125 42,000 1886 
Gablentz .. a Ven * 17 =a 10,000 | 1892 
Glicksburg | as = 40 20 2,590 | 1897 
i eyaiemanese Inet is 130 75 |22.000, 1897 
Landau : os Be Se | 13,000 1898 
Lehrte o *” 72, 30 | 4,500 1899 
Linden .. ar eee ” 80 80 36,000 1897 
Markbreit .. .|Producer gas .. 36 | 48 2,300 1897 
Newmarkt ../Town gas supply; 52 | 2 5,600 1899 
Otmaschen i. a ” 66 25 -- | 1895 
Radolfzell .. ..|Producer gas .. 90 | 28 3,200! 1895 
Rothenburg ai ” 66 | 66 7,200 1897 
Trossingen ¥ 72 | 24 3,100 1898 
Walsrode .. -.|Town gas supply; 46 | 20 2,500 1897 
Wassertrudingen |Producer gas ..| 23 17 | 1,800 1898 
Weimar ../Town gas supply} 132 | 60 [27,000 189s 
Wesselburen .|Producer gas .. 33 | 19 2,600 1893 
Wollmorstedt ../Towngassupply; 66 30 2,700 1893 
Warmet .. 2 xs) ‘ve sh 52 | 30 | 3,500, 1899 
Altrahlstedt ” °” 40 20 +. | 1899 
Bentheim .. os] <p ¥ 52 22 5,000, 1899 
Konitz s ool op o 200 25 ~=—|11,000) 1900 
Reichenbach. | od » 40 18 2,000! 1899 
Seidenber os ee os 158 100 2,600 1900 

! i 
TaBLE XI[.—Average Coal, Water, and Gas 
Consumptions. 
Coal consumed in pounds per Board of Trade 
Unit at switchboard... - oe -» 1803.5 lb, 
Anthracite in pounds per brake horse power 


R418 :,, 
1.54, 22,, 


hour on es es oe ee 
Coke in pounds per brake horse-power hour 
Water in cubic feet per Board of Trade Unit 
at switchboard .. - és rs 


TasLe XIII.—Consumption in Cubic Feet of Some Gas 
Engines Using Lighting Gas. 


1 to 3 cub. ft. 


| | 
; | | Cubic Feet | 





® e | ae 
£ Eos of Gas. 
° ° | K 
x ie fo es 
Name of | e Se pecid 
Engine. -y £ go | a } Authority. 
Sci @ lee le. la. | 
30 @ af 4s Pe 
oe 8 ee] ca | 28 | 
S al 
Se) 6 [ao ae | ee | 
Crossley.. 17.1 | 14.7 86 | 20.7 | 24.1 |Society of Arts. 
Griffin 15.47 12.51 80 | 23.1 | 28.5 (Professors Kennedy 
| | and Jamieson. 
Wells 17.6 18.5 76 |16.3 21.2 | Professor Goodman. 
Premier ..| 61 47 77 =|15.27,197 | Ditto. 
Crossley..' .. | 10.6 | .. | 24.9 |T. Ormiston - Pater- 
| ; son. 
5 300 | << tS Ditto. 
er 18.3 | | 23.7 | 29.1 |Crystal Palace tests, 
| | 1881 
» 28 | 23 | 82 | 20.0 | 24.3 Ditto. 
Otto .. 14.26 9.08 66 |19.4 | 28 |Garrett. 
Wells ..|73.9 | 64 | 86 | 161 |186 |D. Clerk 
Crossley..| 42.8 38.62 909 | 12.52 | 13.88 J. E. Dowson 
Otto ..| 22.56 18.31) .. | 23.6 | 29.1 |Adam3 
sh .-| 33.6 | 27.75 | 25.04 30.3 | Ditto. 
Clerk ../| 27.46 23 21 | 20.39 | 24.12 |Garrett. 
Niel 23.8 y- [17.26 | 


“ak waves | 
| | 


TABLE XIV.—Fuel 





Consumption of Gas Engines with 









































Producer Gas. 
b 25s |e 4 Pel 
£ ry 3S Oh a 
S |& |8-8 |OB2 og 
¥ 2 (Stn /2 5. ae 
Name of » (S838 a3 oy 
Engine. #5 | od [Sees eece me 
e5 |35 |geusisens) 22 
3 a 
ES | Bm |GORm gam 15 A 
Crossley 119 oe 0.762 oi Dowson 
Gas .. Motoren- a3 545 ot 1.38 |Gas Motoren- 
fabrick Deutz fabrick Deutz 
Gas Motoren- 110 1.10 |Gas Motoren- 
fabrick Deutz) fabrick Deutz 
Stockport ..| 76 os 0.86 és Dowson 
Crossley vel “ee me 1.40 ar ¢ 
Atkinsons ..; 21.9 im 1.06 oe a 
Crossley Ewer 164 = 1.37 | Fichet-Heurtey 
a ds 56.8 ? 1.39 | Dowson 
ra 150 ae 0.92 1.11 | Mond 
* a haf 60 oa 0.79 | Dowson 
ip ail 60 1.01 8 
Gas Motoren | 160 1.54 |Gas Motoren- 
fabrick Deutz) (Coke) | fabrick Deutz 
Otto 130 en 1.315 a Lencauchez type 
Crossley 3835 | 275 | 1.87 - Dowson 
Simplex | 124.6 | 95.8 | 1.08 1.45 | Lencauchez 
Crossley ..| 77.46 | 6018) 1.24 1.60 | Dowson 
American Otto) 127 6 = ae 0.95 ” 
Crossley wal Ot 57.6 i 1.36 9» 
The engine is governed by lation of the 
amount of explosive. mixture admitted to the 


cylinder, the proportion of gas to air remaining 
unchanged. The governor is of the flyball type, and 
acts upon the stem of the regulating valve, either 
directly or through a rock shaft and levers, and 
regulates the admission of both gas and air. The 
valve can be set by hand to give any desired pro- 
portion of gas to air. Two-cylinder engines have 
their cranks parallel, the three-cylinder type has 
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TABLE VII.—DESSAU GAS CENTRAL STATION. 











Total units generated 





ITEMS. | 1886, | 1887, 1888. 1889. | 1890, | 1891. 1892, 1893. | 1894. | 1895. | 1896, 1897, 
Total available dynamo capacity in kilowatts .. 98 98 98 108 | 105 129 | 129 129 129,) 185 135 135 
Total capacity of storage battery in ampere-hours 180 180 | 180} 1,700| 1,700 1,700 1,700; 1,700 1,700} 1,700 1,700 3,400 
: aa os : 8,332 25,101 | 31,242 | 40,703 44,989 | 46,005 58,427 | 55,468 61,102 | 69,700 86,316 | 107,864 

Efficiency in per cent. or ratio of energy supplied at ¢ s’ | | 
eae z 79 82 | 83 86 86 86 85 83 81 


premises to energy generated .. 


84 





82 83 

































































TABLE VIII.—Somue British Gas-Driven Evectric Power Piants. TaBLe IX.—Some French Gas-Driven Electric Plants. 
| | \ 
Numbe as | Number and Size | Capacity of Sto G Sones Year of 
umber and Size of oe | y. e s enerator ear 
NAME OF PLACE. Engines. in Kilowatts of | Comet. | Units Generated | Battery in Ampere Name of Town. Gas Used. Power in Opening. 
| Generators. | | Hours. Kilowatts. 
ghy school One 100 1.H.-P.; one 800ne 50 kilowatts;) Belted | Year1998: 43,160 _ Meximieux .| Pr 
Rughy 1.H.-P.; 230 revs. | one 85 kilowatts | | Chilgwan ¥ _— i Pe | is 
Brighton Corporation ..|One 30 I.H.-P., 130 revs.;one One 18 kilowatts; f 260 ampere-hours Foix .. Lighting gas 60 | 1889 
: 20 I.H.-P., 170 revs; one, one 11 kilowatts ; La Rochelle 3 a 20 | 1890 
15 I H.-P., 220 revs. one 6 kilowatts | Lannion ca ..| Producer gas | 38 | 1895 
Belfast . |Two601.H.-P., 160 revs.; four, Two 26} kilowatts; Rope driven Year 1898: 414,000 |500 volts; 250 ampere Etrépagny _... ..| Lighting gas | 50 | 1893 
120 I.H.-P., 120 revs. | four 57} kilowatts hours Saint Geniés-Le-Bas ... Producer gas | 15 | 1892 
Galway .. oes One 50 I.H.-P., 200 revs. | One 25 kilowatts Year 1898 : 61,940 |130 volts; 100 ampere | Villeneuve-Lez Béziers us 45 | 1893 
| - hours Galrais .. ool ” 12 | 1894 
Northwich Three 120 I.H.-P., 200 revs. Three 60 kilowatts Belted Year 1898 : 25,860 _ eee a ..| Lighting gas 70 « 1892 
Leyton ./Four 75 1.H.-P., 220 revs.; Four 35 kilowatts; . Year 1899: 248,900 |350 volts ; 1000 ampere Villeneuve-Sur-Lot ../ ” 38 1890 
: two 110 I.H.-P., 200 revs. | two 524 kilowatts | | hours prarred : ” 230 | 1888 
Brighton beach .. One 30 I.H.-P. | One 22 kilowatts *” — — a ” | a oe 
P | ” 
M-rcombe.. 6 .}One 100 I,H.-P.; three 25) - = — - Amplepius i P,oducer gas 25 1896 
LH -P. be : Moret-Sur-Soing ... ee 40 1894 
Lynn Four 100 I.H..-P. Four 40 kilowatts Belted 400 volts ; 320 ampere- | Darnetal ai .., Lighting gas 6) | 1893 
hours Toulon .. ae 120 | 1887 
TABLE XI.—GENERAL DATA REGARDING SOME GAS-DRIVEN LIGHT AND POWER PLANTS. 
Total | Kilowatts |,,Ampere- 
NAME OF Use of |Number, Power, and Type} Year of | How Con- Number and Type of Diameter, Number, Number and Number | Number of ’P sa Hours Capas 
PLANT. Plant. of Gas Engine. Opening. | nected to Dynamos. and Weight of Capacity of Storage | of Motor |Units Gene- Station ae city of 
Generators. Flywheels. Battery. Cars, rated in lsohar og Battery per 
Year 1898-9. . Car. 
Zurich - Oerlikon -| Traction |Two 110 I.H.-P. ; 160 t0 180} 1897 Direct (Two shunt-wound 75 kw.|Each engine has two/One battery of 280 20 433,000 11.75 18.96 
Seebach revs. per minute ; single- 550 volts; one 85 kw.;! flywheels 3.20 in| cells of 11 plates 
cylinder made by Gas one booster, 1&0 volts} ternal diameter,) each, 379 ampere 
Motorenfabrick Deutz ; 100 amperes; driven by} weighing 8 tons} hours capacity 
pose one 125 I.H.-P. motor each 
tto 
Zurich-Bergbahn | Traction |One 120 I.H.-P. double-| 1894 Belted |One shunt-wound 74 kw./Two to each engine |One battery 300cells, 16 343,C00 875 18.75 
cylinder two 60 500 volts ; two 83 kw. 500 300 ampere hours | 
1.H.-P. single cylinder ; volts; one booster, 16 | 
Crossley Brothers amperes 150 volts; 1500 | 
revs. ; driven by motor | | 
St. Gallen .. .| Traction |Two 26 L.H.-P.; one 70| 1897 Belted /|Two 30E.H.-P.; 135 to180-/Two to each engine |Two batteries, 75 18 | 15.34 103.83 
and light | I.H.-P. ; one 120 1.H.-P.; volt shunt; one cells, £87 ampere | | 
one 185 I.H.-P.; mad E.H.-P., 270 volts; one hours; one battery, | 
by Gas - Motorenfabrick 100 E.H.-P., 550 volts; 800 cells, and 95 | 
Deutz one = E.H.-P., 135 or ampere-hours 
270 volts | 
Lausanne .. Traction |Three 150 I.H.-P.; 160 revs.;| 1896 Direct |Three shunt 175 amperes,One flywheel toeach|One_ battery, 300 21 | 815,000 | 13.75 33.33 
double cylinder; Cross 550 volts engine, 2.40 in-| cells, 700 ampere- | 
ley Brothers ternal diameter,| hours, 41 plates to | } 
weight 6500 kgs. each cell | 
Orleans... Traction |Two 65 I.H.-P.; 180 revs. ;| 1899 Direct /Two 11 kw. shunt wound,|One flywheel toeach|\One battery, 265/12 motors, as | 1.83 37.50 
two-cylinder ; Crossley 550 volts engine, 2.50 in| cells of 15 plates|12 trailers’ | 
Brothers ternal diameter,) each, 450 ampere- | 
weight 9 tons hours capacity | 
Poitiers Traction |Two 160 1.H.-P. ; 160 revs.;| 1899 Direct |Two 100 kw. shunt-wound,|One flywheel to each\One_ battery, 290 — “= —_ _ 
double-cylinder ; Cross- 550 volts engine, 2.50 in| cells, 225 ampere 
ley Brothers ternal diameter.) hours capacity 
Weight of each 64 
tons 
Clausthal - Zeller -| Lighting |Three 70 I.H.P., single-| 1898 | Direct |Three 46 kw. shunt, 240 to One flywheel to each|One battery of accu- -- _ _ _ 
feld cylinder ; Korting Bros. ; 345 volts engine mulators, 432 am- 
140 revs. pere hours 
Wesselburen .| Lighting |Two 35 LH.-P., single 1893 Belted |Twoshunt, 150 amperes130/Two flywheels to|One battery, 64 cells, - — = — 
eylinder ; Gas - Motoren volts ; 1000 revs. each engine 836 ampere hours 
fabrick Deutz | 
Dessau. ..| Lighting |One 135 I.H.-P., double-| 18&6 Direct ( |One shunt, 90 kw. 115volts|Two flywheels to|One battery, 62 cells, -- = — —_ 
cylinder ; one 80 I.H.-P., each engine 3400 ampere- hours } 
double-cylinder Belted ( |One shunt, 45 kw. 115 volts capacity | 
Bockum .. .| Lighting |Two 35 I.H.-P. ; 150 revs. Belted {Two 26 kw. 110 volts ; 750 One battery, 65 cells aa = - _ 
revs. 
Zehlendort Light |Two 70 I.H.-P. ; 180 revs. 1896 Direct |Two shunt, 50kw. pea, oa 136 cells, 324 ampere- = | =. - =_ 
ours 
! ¢ | 





TsBLE XV.—Coal Consumption in various Gus Driven 





Klectric Power Plants. 








o Coal Consumed 
i : ea in Pounds per 
Name of Station. Horss-Power of Board of Trade 
Gas Engines Unit at Switch- 
f Ib. 
Weimar Two 150 I.H.-P.; 2.506 
one 75 I1.H.-P. 
Landau One 75 LH.-P.; 2.334 
ee. one 100 I H.-P., 
Zurich-Bergbahn One 150 I.H.-P.; 1.980 
: : two 75 LH.-P. 
Zurich-Oerliken-Seebach | Three 150 __,, 2,053 
Linden ., Two 75 ,, 3 498 
Rothenburg - 3.212 
Lausanne .. Three 150, 2.897 
Ofieens = Two 165 ,, 1.870 
Clausthal-Zellerfeld Three 70 ,, 3.111 
Andria 4. iy 2.750 
palitex ws One 75 ,, 1.920 
icester .. Pt Pe Se 2.600 
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An automatic starter, usin 
supplied with each engine. 
stored during the previous run, or by hand, works | 
in one cylinder of the engine until an explosion voted much time and trouble to perfecting the gas 
occurs, and engine commences to run itself. There engine, and the results they have obtained have 
ial arrangement for shutting off the gas been exceedingly good. The governing of their 
from this cylinder, while starting. Engines con- enginesis secured, not by cutting off the gas supply, 
structed for running with gasoline require rather but by varying the amount of mixture admitted 
more compression space than those using coal gis. each cycle (the Otto cycle is — used). The 
Special gasifiers are used in which a current of air proportion of the mixture o 
is drawn through a spray of gasol 





approximately as follows : 





jthe cranks at 120 deg. with each other. Lubri- | 
cation of the enclosed cranks, &c., is effected by Py ndiioed 
the end of the connecting-rod dipping into an oil 
hath at each revolution. 
adjustable from the underside by means of a 


The main bearings are | 


compressed air, 


Th 


ine. 








ommerci 
horse-power hour. 
Producer gas (Westinghouse), 1} Ib. of coal per 
e horse-power hour. 


our. 


Ordinary town gas, 15-17 cubic feet per brake horse- 
r 
ial, 74 gasoline 1/9 to 1/8 gallon per brake 


} The cylinder is, as usual, water-jacketed, and is 
is stated to require about 4 gallons of water per brake- 


e compressed air, | horse-power hour. 
Korting Gas Engine.—Korting Brothers have de- 


air and gas is kept 


constant, the governor acting only on the quantity 
Consumption of fuel is stated by the maker to be | of mixture admitted, thus also varying the amount 


| of compression just preceding the explosion. Where 
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COMPOUND ENGINE AND DYNAMO AT THE PARIS’ EXHIBITION. 


CONSTRUCTED BY MESSRS. GALLOWAYS, LIMITED, AND MESSRS. MATHER AND PLATT, MANCHESTER. 


(For Description, see Page 207.) 
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DETAILS OF COMPOUND ENGINE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. GALLOWAYS, LIMITED, MANCHESTER. 
(For Description, see Page 207.) 
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producer gas is used, the electric method of ignition useful, especially where accumulators have to be | A high-speed rotary ball governor, actuated by 
is always employed, which the makers consider is ' charged. | gearing on the side shaft, regulates the supply of 
far more certain in action. Most gas-engine builders | Fielding Gas Engines.—These engines are exclu- | gas, which is ‘in strict proportion to the work done. 
use this method of ignition, especially with pro-| sively of the horizontal, single-cylinder type. The | There is one impulse given every cycle, independent 
ducer gas. The engines are started with com-| smaller sizes have overhanging cylinders, but the | of the load. 

pressed air, which is stored in a special cylinder larger sizes are built with girder frames. The cylinder, with its water jacket, is bolted to 
at a pressure of 120 lb. to the square inc | All the engines work on the Otto cycle, the the frame, and is fitted with a cast-iron liner, which 
by a small auxiliary engine. This firm is ignition of the explosive mixture being performed | can be easily renewed. The piston is of cast iron, 
now contemplating building double-acting gas) by a tube made hot by a Bunsen burner. | fitted to the cylinder: with spring rings.. The 
engines up to 1000 horse-power each. A special| Ordinary mitre valves are used for admission and connecting-rod and crankshaft are both of Siemens- 
mechanism is fitted to these engines whereby their | exhaust, no slides’ being employed. These valves | Martin steel, forged from the solid. The former 
speed can if required he varied as much as 15 per | are worked by cams on a side shaft, which is driverr| has adjustable brasses at each end. The latter runs 
cent. whilst running.. This may be found very | by worm gear from the crankshaft. /in gun-metal bearings. Engines are supplied either 
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with one flywheel and a driving pulley, or with 
two flywheels. 

The cylinder lubricator is driven off the side 
shaft, and gives a constant feed until all the oil is 
exhausted. 

For starting larger sizesa ‘‘ self-starter ” is used. 
This consists of a small reservoir of compressed air 
which can be connected to the interior of the 
cylinder by means of a valve. To start the engine, 
the crank is placed a little above the near dead 
centre, and gas admitted to the cylinder, mixing 
with the air already inside. The mixture of gas 
and air is allowed to escape by a small outlet, 
and is lighted. When the colour of the flame 
shows that the escape consists of nearly pure 
gas, the outlet is closed, and the supply shut 
off. Compressed air at about 60 lb. square inch 
pressure is then admitted, and as soon as an 
explosive mixture is formed, it is ignited by 
the hot ignition tube. Before, however, the ex- 
plosion occurs, the piston has already begun to 
move by reason of the 60 lb. pressure of air behind, 
so the explosion has only to accelerate, and not 
start, the piston. The engine is thus saved a 
savere shock, whilst the acceleration of the piston 
is much greater than it would otherwise have been. 

Crossley Gas Engines.—These engines are made 
with either one or two cylinders, and, with the ex- 
ception of small engines for special purposes, are of 
the horizontal type. They are designed for the 
most part on the usual overhanging cylinder 
pattern, but some of the larger single-cylinder 
engines, and the double-cylinder engines have 
girder frames. In the latter class the two cylinders 
are in line, facing one another, with the crankshaft 
between them. The valves are operated by a 
single side shaft, driven from the crankshaft by 
worm gear. This shaft also drives the governor in 
some designs, others having a separate side shaft 
fitted for this purpose. The ignition tube is of 
porcelain, which has the advantage of being 
quickly heated, durable and cheap. ‘The governor 
allows the speed of the engines to be regulated 
whilst running. All engines are provided with 
loose cylinder liners, making renewal of this part a 
very simple matter. The crankshaft is cut from a 
solid steel forging, no bent crankshafts being em- 
ployed. The crankpin is lubricated by a continuous 
lubricator, and can thus be oiled whilst running. 
The piston lubricator is automatic, driven off the 
side shaft by means of a small belt. 

The engines have been very successfully worked 
with Dowson producer gas, the consumption being 
a little under 1 lb. of anthracite coal per indicated 
horse-power hour. 

The consumption of Manchester gas varies from 
17 to 25 cubic feet per brake horse-power hour at 
full load. 

Explosive Mixtwres.—A mixture of an inflam- 
mable gas and oxygen in certain proportions will 
explode if ignited. The rate will depend upon 
the proportions used ; the explosion being greatest 
when the combustion is complete, and only un- 
inflammable gasesare left. Such a mixture is called 
a ‘‘true explosive mixture.’”’ The best explosive 
mixture for use in a gas engine is that which pro- 
duces the greatest pressure per unit of volume, and 
which maintains longest the maximum pressure 
when exposed to cooling. It is therefore of great 
interest to ascertain what the best mixture is under 
various conditions. The pressure in a gas cylinder 
depends on the proportion of air and gas, on the 
density of the mixture prior to explosion, on the 
quality of the gas, and on the mean temperature 
of the cylinder. As regards engines working with 
compression, up till within the last few years an 
initial compression of 40 1b. per square inch was 
thought high ; now, even for large engines, a com- 

ression of from 50 lb. to 60 1b. per square inch is 
requently used, and for smaller engines under, 
say, 50 indicated horse-power as much as 100 lb. 
per square inch is employed. 

The best mixture for use in non-compression 
engines has been most carefully investigated by 
W. D. Clark. In his experiments 1 cubic inch of 
gas was used in each case, mixed respectively with 
5, 7, 9, 11, 13 cubic inches of air, and placed in 
cylinders whose pistons measured respectively 6, 8, 
10, 12, 14 square inches. Thus before explosion 


all the pistons will stand at the same height, i.e., 
1 in. from bottom of piston. 

When these mixtures are ignited they produce 
pressures of 96 lb., 89 lb., 66 lb., 63 lb., 52 Ib. (or 
thereabouts) per square inch above atmospheric 
pressure ; but when we multiply these by the piston 








areas to get the pressure on the piston, we get the 
results given below : 

















wae Glasgow Gas. Oldham Gas. 

Proportion of gas } | | | 

in mixture Jae} dsi|to!} &] &) ele} tw) &] 3 
Pressure produced | 

on piston by | 

1 cubic inch of es set | 

os Ib.| 728) 756, 690 712, 576) 721) 732) 780, 696) 546 

Pressure remain- | 

ing on piston | 

0.2 second after | 

complete explo- | 

sion so 1b.| 602} 576) 470 440) 342, 560) 528} 440 376) 300 
Mean pressure ,, | €65/ 666) 580) 576) 459) 640) 680) 610 536) 423 














In each case it will be seen that the best results 
are obtained with 1/14 and 1/12 gas in the mixture. 

In the case of engines running, as is now gene- 
rally the case, with compression, the proportions of 
air and gas which give the best results vary, of 
course, with the quality of the gas. Dr. Slaby, of 
Berlin, found the most economical proportions in 
the case of Berlin lighting gas to be one volume of 
gas toten of air. Professor Thurston, on the other 
hand, in the case of experiments carried on in 
America, found the best proportions to be one 
volume of gas to seven of air. Where producer gas 
is used to run gas engines, about four times as much 
gas is required tosupply the same power as would be 
required with coal gas. 

The application of gas engines to driving elec- 
trical plants is comparatively recent. The first 
application which was made on any scale was in 
the case of the Dessau Electricity Works which are 
owned by the gas works of that city, and Table 
VII. gives some interesting statistics of this plant 
as well as useful figures regarding the gas and 
water consumption per Board of Trade unit gene- 
rated. The growth of gas-driven plants in Great 
Britain, France, and Germany is shown in Tables 
VILL. to X., from which it will be seen that most 
of the plants are comparatively recent. In most 
cases where lighting gas is used it is because the 
gas works are owned by the electric supply in- 
terests, otherwise the installation of separate pro- 
ducer gas plants is practically universal. 

Table XI. gives some more elaborate details of 
several recent gas-driven power plants which have 
been recently installed, and it will be seen that the 
use of storage batteries is very general. This in 
the case of gas-driven plants is as it should be, as 
will be shown later. 

It is interesting to note the rapid extension which 
is taking place in the number and size of gas-driven 
electric plants. The question of initial cost and of 
operation must also be considered, and the various 
conditions laid down which may determine the 
choice of gas or steam-driven plants as well as the 
advantages and disadvantages entailed by either 
system. 

In the Tables relating to engines operating with 
coal or lighting gas, the consumption is given in 
cubic feet per hour, whereas where producer gas is 
used the amount of anthracite or of coke consumed 
must be considered. 

Table XII. gives the average results obtainable. 

Table XIII. gives the results where lighting gas 
is used, and Table XIV. similar results with producer 
gas. Table XV. gives the actual results obtained 
in several existing lighting and power plants. 

(To be continwed.) 





ROLLING-MILL ENGINES AND MINING 
MACHINERY AT THE PARIS EXHIBITION. 
Tue Exutsit oF Messrs. EHRHARDT AND SEHMER. 

Tuis group of exhibits comprises a reversing rolling- 
mill engine with three horizontal cylinders for direct 
train-driving, and a high-speed pumping engine also 
with three cylinders. They come from the engineer- 
ing works of Messrs. Ehrhardt and Sehmer, Schleif- 
muehle, Post Siarbriicken, Germany. These works 
were established in the year 1876, with the special 
purpo3e of constructing only a few types of machines 
which should be brought by gradual development to 
the highest possible state of perfection. 

The specialities to which the firm devote themselves 
are mining engines, rolling-mill engines, and steam 
engines, the first-named including underground mine- 

umping and winding engines ; the latter are chiefly 
blowing and rolling-mill engines. The success attained 
by the firm indicates how well they have succeeded in 
fulfilling their original intentions. At the present 
time their engines have been — over France, 
Belgium, Italy, Spain, America, Japan, and Africa, 
besides being y in Germany. 

The special development of this firm in the con- 





struction of rolling-mill engines is well illustrated at the 
Paris Exhibition. In 1882 a rolling-mill company on 
the Saar erected a reversing train on their premises 
for the purpose of rolling Thomas ingot iron into rails, 
ties, ant irders. It was at first decided to employ 
an English double-mill reversing engine on the tandem 
system, but it was decided that this type was not 
under easy control, that it could not be run at a suffi- 
ciently high speed, and that it was not economical in 
working, qualities essentially necessary for a high com- 
mercial output. 

These requirements appear to be best fulfilled by the 
triple reversing mill engine designed and made by 
Messrs. Ehrhardt and Sehmer, and of which the 
example shown at Paris is the latest example. The 
engine has three cranks, set at 120 deg., and is com- 
posed of three similar systems. Each of these consists 
of a steam cylinder, with piston-valve motion and re- 
versing gear ; of a frame with crosshead guide ; of two 
main shaft bearings; and lastly, of the cranked shafts, 
The three shafts are all similar, so that in case of need 
any one of them may be replaced by aspare one. The 
engineer’s platform is placed high above the centre 
shaft in such a manner that he can simultaneously con- 
trol the engines and the train. From this place, indeed, 
he can govern the whole of the plant, and can reverse 
with varying ranges of expansion and at high or low 
speeds, weap | to circumstances. 

The results obtained with this first triple engine 
were favourable in every way. It answered all the 
requirements of the rolling mill, and consumed no 
more steam than a single-cylinder flywheel engine 
with condenser which was in use at the same works. 

Two other similar engines for working two-high 
trains having given excellent results, another rolling- 
mill company on the Saar determined to employ a 
triple reversing engine for a three-high train. So 
satisfactory was the experience obtained from this 
plant, that Messrs. Ehrhardt and Sehmer have since 
delivered 31 large and small triple reversing engines, 
most of which are employed on the two-high trains ; 
although a number of them are alternately used for 
working a double train on one side and a triple train 
on the other. What may be regarded as a represen- 
tative duty of one of these engines is 600 tons of 
rolled section in 24 hours. 

A further exhibit of Messrs. Ehrhardt and Sehmer 
is their high-speed pump, which is shown in opera- 
tion. It is Sesoniled for direct electrical driving 
at a speed of from 200 to 300 revolutions, and delivers 
from 200 to 300 gallons of water per minute to 
a height of 850 ft. When connected up to the 
80 horse-power electric motor exhibited by Messrs. 
L. Lahmeyer and Co., of Frankfort-on-the-Main, this 
pump worked at 210 revolutions per minute. At a 
trial run at the factory, however, the same pump was 
run at a speed of 300 revolutions per minute. Steam- 
pumping plants and underground mining pumps, in 
which the pump plunger is directly coupled to the 
steam piston-rod, show a mechanical efficiency of from 
78 to 82 per cent. of the indicated steam power. In 
spite of this, electrically driven pumps are coming more 
and more into use, because of the very considerable 
advantages offered by them in numerous cases. 

The pump exhibited and illustrated on page 201, 
has been especially constructed for erection in 
mines, in positions which are accessible only by 
very narrow galleries. For such purposes electric 
driving power is unrivalled for convenience. The 
various parts of which this pump is constructed can 
be taken down shafts and along galleries uf from 27 in. 
to 39 in. wide. The pump stands clear above the 
ground and needs only a very slight foundation. The 
crank mechanism is enclosed in such a manner as to be 
protected from damage, and to prevent the waste of 
lubricating oil. An oil-circulating pump, which keeps 
the whole mechanism constantly lubricated, a pump 
for the renewal of the air in the air-pressure cham- 
ber, and a lubricating press for oiling the plunger 
stuffing boxes, are driven from the crankshaft of the 
engine. The pump is also provided with safety valves, 
cocks, pressure gauge, &c., and it is so constructed 
that, once started and in proper working order, no 
further attendance is necessary for eight or ten hours. 

Messrs. Ebrhardt and Sehmer’s reversing will 
engine, shown at the Paris Exhibition, is illustrated 
on page 201. The diameter of the cylinders is 
39.37 in.; the length of stroke is also 39.37 in. ; 
the working steam pressure is 150 lb. ; and the speed is 
180 revolutions per minute. The highest efficiency 
of this engine is obtained with a steam pressure of 
135 Ib., and from 120 to 130 revolutions per minute ; 
under these conditions the power developed is from 
3500 to 4500 indicated horse-power. Without con- 
densation the consumption of steam per hour and per 
indicated horse-power amounts to about 2.2 lb. With 
an average efficiency of 4000 indicated horse-power 
this engine would therefore require about 90,000 1b. 
of steam per hour. Continuous working under these 
conditions would require a boiler heating surface of at 
least 21,000 square feet; but, as a matter of fact, it 
has been found that a quarter of this heating surface 
adequately suffices for driving an Ehrhardt-Sehmer 

















Aus. 17, 1900.] 


ENGINEERING. 


- 207 








ine of this power in the rolling mill. This arises 
oo. the fact that in engines of this type, without 
flywheel, the amount of work done, and the speed of 
working, accommodate themselves to the needs of the 
moment, and that they therefore work _at their 
average capacity only about one-fourth the time. 








THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 


Messrs. GALLOWAYS’ AND MEssrs. MATHER AND 
Puatr’s EXuHIsIt. 


In the examples of British engineering one of the 
largest shows is that of Messrs. Galloways, Limited, 
Manchester, who have provided six of their well-known 
patent ‘ Galloway” boilers, and a vertical compound 
inverted engine which, in conjunction with the 








the strongest connection is attained that has so far 
been introduced. The holes in the flue-plates are all 
cut out by special tools, and all the rivet holes are 
drilled, those for the cone tubes being drilled with the 
tubes fixed in position. Each boiler is provided with 
a full complement of fittings cf Galloways’ own make, 
and the whole of the steam, feed, and blow-off pipes 
across the two batteries of boilers and connecting them 
together have been provided and fixed by the makers. 

here are two feed pumps lent by the Worthington 
Pumping Engine Company, which are of the compound 
type, and each fully ca; bie of dealing with the whole 
of the water required by the six boilers, so that there 


is a duplicate service for the feed supply. 

Messrs. Galloways, Limited, are under agreement 
to work these boilers for the full period of the Exhi- 
bition, and they are to provide fuel, attendance, and 
everything else incidental to the working of their 

















valve gear is arranged on the outer sides of the stand- 
ards, and thus, owing to its free accessibility, admits 
of ready adjustment at any time from outside of the 
engine. Further, in conjunction with the enclosed 
design of the standards, it prevents damage to the dy- 
namo due to oil, steam, or water. A neat and substan- 
tial platform is erected for giving access to the whole of 
the cylinder = valves, &c., and it will be observed 
that this is designed so as to give light to and con- 
venience for lifting the dynamo An efficient 
system of forced lubrication is adopted, and the re- 
ceiver steam is superheated between the high and low- 
pressure cylinders. As is now generally adopted for 
central station installations, the condenser, which is 
of the ejector type, is fitted with an independently 
driven water pump. The bedplates, which are of 
massive construction, have been arranged to resist all 
the strain within the structure of the engine and 
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GENERAL ARRANGEMENT OF GALLOWAY BoiLers AT THE Paris EXHIBITION. 


electric generator supplied by Messrs. Mather and 
Platt, Limited, is capable of developing 600 electrical 
horse- power. 

The boilers are of the Galloway type, each 30 ft. 
long by 8 ft. in diameter, construc for a working 
pressure of 11 kilogrammes per square centimetre 
(156 1b. per square inch) and capable of: evaporating 
55,000 Ib. of water per hour. Each boiler contains 
two furnaces joined behind the firebridges into a 
— Galloway flue containing forty cone tubes and 
ourteen side pockets. This flue is constructed in 
accordance with the makers’ 1894 patent, whereby the 
upper and lower plates are corrugated by an hydraulic 
Press to a special form, as shown by the section 
on this page, in order to give great strength to the 
structure without unduly increasing the thickness of 
the plates. The arrangement also provides for the 
abolition of flanges for the attachment of the cone 
tubes; these latter are enlarged at the upper and 
lower ends by special machinery to a proper angle 
to meet the corrugations of the flue plates, and thus 





* See pages 647, 712, 746, 815, and 846 of vol. lxix., oul 
Pages 12, 50, 79, 131, and 149 ante. 








boilers, the Exhibition authorities simply taking the 


steam away as it is generated. 


The engine has a high-pressure cylinder 18 in. in 
diameter, and a low-pressure 34in., both arranged for a 
stroke of 3 ft. and it runs at 105 revolutions per minute. 
The cylinders are supported on enclosed standards 
with separate foundation plates arranged so that the 
flywheel and dynamo are attached to the crankshaft 
between the two standards. The distribution of 
steam to both cylinders is effected by Corliss valves, 
with separate chests for steam and exhaust. The 
Corliss valves derive their motion from cast-iron eccen- 
trics fitted on mild steel shafts driven by drag cranks 
from the end of the main — with suitable rods, 
levers, and pins, the inlet valves to the high-pres- 
sure cylinder being automatically controlled by the 
governor, which is positively driven, provision being 
made for adjustment of speed by hand whilst the engine 
is running. The governor is arranged also to actuate 
a throttle valve, in addition to the variable expansion 
gear, for = loads only. Both sets of exhaust 
valves are driven by separate eccentrics with the 


necessary valves, levers, etc, and have a plain vibrat- 
It wi'l be noticed that the whole of the 


ing motion. 





ag and the whole is thus absolutely self-con- 
tained. 

The dynamo is provided by Messrs. Mather and 
Platt, Limited, who, in conjunction with Messrs. 
Galloways, Limited, have undertaken the running of 
the engine for the generation of a part of the electrical 
current used for the various ——_ of the Exhibition. 
The dynamo is illustrative of the latest design of 
multipolar machines, The yoke ring and pole exten- 
sions are of cast steel, the brackets and for carry- 
ing the same being so designed that the lower half of 
the ring ~—_ be lowered into the foundation for exami- 
nation ; and the armature is of the slotted type, the 
conductors being of strip copper, entirely embedded 
in the core. Great attention has been paid to the 
mechanical design both of the armature and the com- 
mutator, and precautions have been taken to insure 
efficient ventilation and accessibility. The armature 
is mounted upon the crankshaft between the two 
cranks, and is bolted up direct to the flywheel in such 
@ manner as to relieve the arms upon which it is 
mounted, of all driving stress. The machine is shunt 
wound, and has an output of 220 to 250 volts, the 
normal current being 1400 amperes, but the machine 
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LOCOMOTIVE FOR THE KAISER FERDINAND NORDBAHN SYSTEM. 


CONSTRUCTED AT THE LOCOMOTIVE WORKS OF WIENER-NEUSTADT. 
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for short periods. 





AUSTRIAN LOCOMOTIVES AT THE PARIS 
EXHIBITION. 
Tue EXuIsitT OF THE ACTIEN-GESELLSCHAFT DER 
LocomorTiv-FaBRIK, WIENER-NEvsTADT. 

In a recent article we described the Vincennes 
Annexe of the Paris Exhibition, and we referred 
especially to the railway exhibit that contains so many 
good examples of locomotives and rolling stock, among 




















is capable of readily standing a considerable overload | which are found some interesting contributions from | introduced for working the fast passenger service on 


Austria, including two fine locomotives, which, thanks | the Vienna-Cracow eection ; it was designed to run at 
to the courtesy of the builders, we are able to illus- | a maximum speed of 56 miles an hour, with trains of 
trate and describe. They are from the shops of the from 150 to 180 tons, exclusive of engine and tender. 
Locomotive Works of Wiener-Neustadt, the large and The speed attained on test, however, was nearly 80 miles 
old-established company that supplies a large part of an hour. As the weight on the rails per wheel was 
the rolling material for the Austrian railways. limited to 7 tons, a pair of free trailing wheels was 

The first locomotive and tender (see above illus-| introduced. The materials employed in this locomo- 
trations) exhibited by the Weiner-Neustadt Company | tive were supplied by the firms mentioned below in 
has been built to run the express trains on the Kaiser |our account of the second engine, and are similar; 
Ferdinand Nordbahn system. It has four coupled |the axles, however, are nickel steel. Some of the 
wheele, and the type dates back to 1895, when it was | leading dimensions are as follow : 
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TEN-WHEELED LOCOMOTIVE FOR THE AUSTRIAN STATE RAILWAYS. 


CONSTRUCTED AT THE LOCOMOTIVE WORKS OF WIENER-NEUSTADT. 
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Working of steam pressure 200 Ib. Diameter of driving wheels 2 m. (6 ft. 6.7 in.) The second engine is a 10-wheeled locomotive with 
Diameter of boiler ... ws. - 1.47 m, (57.88 in.) cee trailing ,, 1.01 m. (39.76 in.) eight coupled wheels, and is for service on the Austrian 
Thickness of boiler-plate ... 15 mm, (.59 in.) Height of chimney above 3 : State railways; it is illustrated by Figs. 4 to 6 on 
Number of tubes... ... 229 229 rails... ..  «. .. 455m, (14ft.1lim.) | this page. From the illustrations it will be seen to 
Outside diameter of tubes... 52.7 mm. (2.07 in.) Weight of locomotive, possess all the characteristics of modern locomotive 
Thickness of tubes... ... 2.75 5, (-11,,) empty +, z+ 58.5 tons 53.5 toms | Fractice on the Continent; it belongs to a t th 
Length of tubes. |. _ 4.11 m. (13 ft. 6 in.) Weight of locomotive in f olitch was built a January 1807, ant te in 
Heating surface of tubes .139.68q. m. (1502.7 sq, ft.) runningorder ... ... 59.5 ,, 59.5 e of witch was built in January, 1997, and ttn 
“ firebox... 121, (1303 ., )|  ‘Tractiveforce  :.. _... 5169 kilos. (11,371 1b.) | tended for passenger traffic on the Arlberg railway 
ze ” total ..151.7. ;? (1633.0 | ; i ‘ _ _. | system, especially on the section between Landegg and 
Grate area... Lis it ! The tender is carried on six wheels 39.76 in dia- and Bludenz. On this section very heavy jents 
Number of cylinders sts 2 2 meter ; its water and coal capacity are respectively | exist, the steepest being on the eastern side of the 
Diameter "’ 470 mm. (18.51 in.) | 530 and 165 cubic feet, and its weight, empty and in| Arlberg. These gradients attain 2.64 per 100 on the 
Length of stroke .,. shes yy: Ge wD ruvning order, 16 and 37,1 tons, western, and 3,2 per 100 on the eastern sido, The 
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highest speed attained by these engines on the first- 
named inclines is from 28 to 30 kilometres an hour, for 
trains weighing 230 tons, exclusive of the locomotive 
and tender. On the eastern side the highest speed 
is from 25 to 28 kilometres, with trains weighing 180 
to 190 tons; the maximum power develo by 
the engines is from 1100 to 1200 horse-power. The load 
on each wheel does not exceed 7 tons; the forward 
axle is free to move by an arrangement similar to the 
Webb radial truck, and which is illustrated in Fig. 6. 
The lateral play thus obtained is 2.18 in. In order 
also to reduce the pressure on the rails in passin 
round curves, facilities are provided for a late 
and parallel deviation of .91 in. on each side, for 
the pairs of wheels mounted on the second and fourth 
coupled axles. The firebox is supplied with the 
Holden oil-burning system, which is employed when 
passing through the Arlberg tunnel, about 11 kilo- 
metres long ; this expedient is adopted to avoid the 
inconvenience from smoke in the tunnel. Although 
these locomotives are essentially intended for moun- 
tain work, and therefore for hauling as heavy a train 
as possible at slow speeds, they were required on trial 
to run at 52 miles an hour, a speed which they easily 
accomplished on slight gradients ; in service, however, 
the speed is limited to less than 40 miles asa maximum. 
Before giving the principal dimensions of these inte- 
resting locomotives, a few words may be added on the 
materials entering into its construction. The boiler is 
of Martin steel, from the Neuberg works of the 
Oasterreischisch Alpinen-Montan Gesellschaft; the 
firebox is copper, supplied by MM. Chaudoir and Co., 
of Vienna; the main frames, of Martin steel, came 
from the same works as the boiler, as also did the 
steel axles and wheel tyres; the wheel bodies were 
made at the Witkowitz works in Moravia. The 
details of the engine are very clearly shown on the 
drawings. The following special points may be men- 
tioned: The arrangement of the iron frames; the 
method (Golsdorf system) of coupling ; the automatic 
vacuum brake ; the Holt and Gresham sandbox ; the 
Hugo-Hasshalter tachimeter ; the Gassebner safety 
valve and the Friedmann injector; the Friedmann 
automatic lubricating system ; and the Marek smoke- 
consuming apparatus. The following is a Table of the 
principal dimensions : 


Working steam pressure ... (200 Ib.) 
Diameter of boiler ... ois 1.60 m. (63 in.) 
Thickness of boiler-plates ... 17 mm. (.67 in.) 


295 295 
5 m. (16 ft. 4.85 in.) 
51 mm. (2.01 in.) 


Number of tubes _... 
Length of __,, ae Me 
Outside diameter of tubas... 
Thickness of tubes ... bis (2.5 mm. (.10 in.) 

Heating surface of tubes ... 213 sq. m. (2292 sq. ft. 
firebox... 13.8 ,, (148.5 ,, 

1.2268 (2440.5 |. 


Total heating surface 
3.37 ( 36.32 ,, 


Grate surface... —... sa 
Diameter of high-pressure 


3. 


cylinder _... a .. 540mm. (21.27 in.) 
Diameter of low-pressure cy- 

linder Rs 800 ,, (31.50 ,, 
Length of stroke... — ee: fe 
Diameter of driving wheels 1.30 m. (51.18 ,, ) 


= eading wheels .68 ,, (26.77 ,, ) 
Weight of locomotiveempty 60.5 tons 60.5 tons 
Useful adhesion weight ... 57 ,, 
Weight in running order ... 68.5 ,, on.5:;, 


Tractive force with one-fifth 
admission ... : .. 77,000 kilos. (16,940 Ib.) 

A few particulars may be added about the tender 
of this locomotive, which is also exhibited. The 
general arrangement calls for no special remark ; the 
water tanks have a capacity of 14.2 cubic metres 
(501 cubic feet), and the coal bunkers have about half 
that capacity. Tho diameter of the wheels is 40.6 in., 
and their distance apart is 10 ft. 6 in. The weight 
empty is 15.3 tons, and in running order 36 tons. 

We may add that this type of locomotive is also built 
by the Sig] Company for the Southern Austrian Rail- 
way Company for service on the Semmering and 
Brenner Mountain Railway. 





THE NEWHAVEN AND DIEPPE CHANNEL 
STEAMER ‘‘ ARUNDEL.” 

WE illustrate on the two-page plate accompanying 
this issue the new screw steamer Arundel, built by 
Messrs. William Denny and | Brothers, of Dumbarton, 
for the London, Brighton, and South Coast Railwa 
Company’s popular service to France. As is well 
known, Newhaven, 57 miles from London, is the port 
adopted for the a service on the English side, 
and Dieppe on the French coast, where the trains of 
the Western Railway of France come alongside the 
steamer, just as the Brighton trains do at the con- 
venient English port. The Dieppe line to Paris is one 
of the most picturesque, and, moreover, it offers the 
most direct route to Brittany, which is still very 
popular with the British tourist. The sea voyage is 


64 nautical miles, and each successive vessel put on 
the station by the London, Brighton, and South Coast 
Railway has marked an improvement upon the pre- 
ceding steamer, not only in speed, but in seaworthi- 
comforts, and now the voyage is 
The Brighton 


ness and travellin 


made in about three hours, ail- 





way Company’s later ships, of the twin-screw type, 
have come from the Dumbarton firm, who have had a 
long series of successes with Channel steamers. This is 
in part due to the fact that with such steamers there 
are often limiting conditions as to length, breadth, or 
draught, owing to peculiarities of dock or harbour 
accommodation ; and in such cases the form and lines 
of a ship are specially important elements in design, 
not only with the view of minimising draught for a 
given weight carried, but of reducing the power for a 
given speed, and consequently the coal consumed on 
the trip. This latter question is of commercial im- 
portance, and Messrs. Denny’s success is a direct con- 
sequence of the practice they invariably adopt of test- 
ing in their experimental tank a succession of models 
to meet the required conditions as to dimensions and 
displacement, with the most economical ‘‘ form.” 
he Arundel is typical of this class, of which 
Mesers. Denny have built a largenumber. The most of 
these vessels are of from 19 to 22 knots speed, and the 
limitations involved problems of design in the direc- 
tion indicated. For the London and North-Western 
Railway Company they have built six vessels, 
principally for the Holyhead and North Wall route, 
and for the London, Brighton, and South Coast Rail- 
way Company the same number of fast vessels have 
been constructed. The Arundel is in many respects 
similar to the Sussex, built in 1896, and still a 
favourite vessel in the Channel service. The moulded 
dimensions are 277 ft. by 34 ft. by 22 ft., the 
gross tonnage being 1060 tons. Externally she 
presents a very handsome appearance, as is indi- 
cated by the engraving given on the two-page 
plate. She has a straight stem and elliptical stern, 
two pole-masts, and two funnels. he rate of 
speed being high, the lines of the vessel are very fine, 
and with her graceful sheer the steamer is one of the 
handsomest that has been turned out from the builders’ 
works. The promenade deck extends the whole 
length of the vessel, and an idea of its spaciousness 
is afforded by the engraving published (Fig. 2). In 
day steamers this is a great commendation. As 
we hope in a subsequent issue to publish the deck 
lans showing the admirable arrangements made 
for the accommodation of sengers, we need not 
here deal further with the ship design, except to say 
generally that in this respect the vessel has all the 
conveniences of a deep-sea liner, although her sea 
voyage is only of three hours’ duration, including state- 
rooms, dining and smoking, and ladies’ cabins, &c., 
and that she is subdivided by 11 watertight bulk- 
heads without doors into compartments. She has, 
moreover, @ full Board of Trade outfit of life-saving 
appliances, including 1100 lifebelts, rafts, and four 
boats to accommodate 320 passengers. Promptness in 
swinging out and releasing the boats are of first im- 
portance, and the davits are, therefore, arranged on 
the —~ Vos patent, which is illustrated on the engrav- 
ing, Fig. 3. 

The ae sets of triple-expansion engines are illus- 
trated by an engraving, also on the two-page plate, 
and it may be said at the outset that they are balanced 
on the Yarrow-Schlick-Tweedy system with distinct 
success, there being a complete absence of vibration 
when the ship was steaming at the full speed of 
21 knots on the official speed runs between Newhaven 
and Dieppe, the distance being covered in a fraction 
over three hours. The engines were then making 
200 revolutions. Each set has four cylinders, but 
working with three stages of expansion; the high- 
pressure being 234 in. in diameter; intermediate, 
354 in. ; and two low-pressure cylinders, each 374 in. 
in diameter, all working with a stroke of 2 ft. 3 in. 
The arrangement in the ship from the forward end is: 
Low-pressure, high-pressure, intermediate pressure, 
and low-pressure. The high-pressure and interme- 
diate-pressure cylinders have piston valves, and the 
two low-pressures have slide valves. The air pumps, 
which are 22 in. in diameter, work with an 11-in. 
stroke off one of the low-pressure cylinder crossheads. 
The condensers are separate, and fitted in the 
wings. There are two Worthington bilge pumps, 
each having 74 in. steam and 8 in. water cylinders 
by 10 in. stroke. The engine-room equipment 
comprises Weir’s feed pumps, drawing from a 
tank in which the air pumps discharge; sanitary 
and general service pump which, in addition to 
the bilge pumps, are by Worthington; Brown’s 
reversing engines, and Allen’s centrifugal circul- 
ating pumps. Chadburn’s telegraph has the fitting 
whereby indication is shown direct from the re- 
versing shaft to the bridge, of compliance with orders 
signalled. There are also fit Chadburn’s con- 
tinuous speed recorder on each engine, and Fisher 
and Stone’s emergency telegraph from the bridge to 
the engine-room. As the regulation of the speed of 
the machinery in a heavy sea is a matter of great im- 
portance, especially when the draught is so limited, 
Aspinall governors are fitted, and have been found to 

ive excellent results in steamers of the Arundel type. 

team is supplied at a working pressure of 160 lb. per 
square inch, by two large double-ended boilers working 





under forced draught on the closed stokehold prin- 








ciple, the air being supplied by four fans driven by 
Chandler enclosed engines. The adoption of the 
Scotch boiler, notwithstanding that the vessel is of 
limited draught and dimensions, shows that the 
builders at least believe that with these limiting con. 
ditions this type can be made light enough, and yet 
with sufficient generating power to do all that is 
required of them with ease. 


(To be continued.) 





H.M. ARMOURED CRUISER ‘ HOGUE.” 

Her Majesty’s cruiser Hogue, launched by Lady 
Muncaster on August 13, is a warship of the Cressy 
type. She is one of the first armoured cruisers built 
since the Australia class was ordered over 10 years ago, 
and constitutes an entirely new type of fighting ship. 
In many respects the Hogue resembles the Powerful, 
also built by Messrs. Vickers, Sons, and Maxim, 
Limited, embodying the best features of that magnifi- 
cent ship, with the addition of an armoured belt of 
considerable area. The displacement is 12,000 tons. 
The hull is sheathed with teak and coppered. The 
armament comprises 9.2-in. (22-ton) guns, each 
mounted in armoured barbettes, the mountings being 
a special design of the Vickers Company, by which 
the guns can be loaded at any angle of elevation 
for training. These 9.2-in. guns fire a 380-lb. pro- 
jectile with a muzzle energy of 14,520 foot-tons, 
There are also eight 6-in. guns, with a great range 
of fire, and there are distributed throughout the 
ship twelve 12-pounder quick-firing guns and a 
number of machine guns. The four boiler compart- 
ments of the ——. take up 130 ft. of the length of 
the ship, the coal bunkers being arranged on either 
side of the boiler-rooms, and over the protective deck ; 
and an ammunition passage is situated immediately 
under the protective deck. There is also an athwart- 
ship bunker right forward. Thirty boilers are carried, 
all of the Belleville type. The boilers have been 
designed with the most liberal steam-generating sur- 
faces, so that no difficulty should be experienced in 
obtaining the full power, and even more, if of any 
utility ; and at the same time a higher power is 
obtained per ton of machinery than could be realised 
with ordinary boilers. At full power the engines will 
make 120 revolutions, which is estimated to drive 
the ship at 21 knots. The gun mountings, under 
manufacture by Messrs. Vickers, will be placed on 
board previous to the official trials being carried out, 
and shen ready to leave Barrow, the Hogue will be 
delivered to Her Majesty’s Dockyard, Devonport. 
Our illustration on page 212 shows the vessel in the 
act of being launched. 





Gas Coa. at Lerps.—The Gas Committee of the 
Leeds City Council has accepted tenders for the supply 
of coal for the nine months from October 1, 1900, to 
June 30, 1901. (There were 47 offers from colliery owners 
in South and West Yorkshire, all of whom asked much 
more than was paid last year. The advance averaged 
fully 5s. per ton. The contractors will number between 
20 and 30. The committee, having sufficient coal in stock 
or on order to meet its uirements for some time to 
come, was in the position of being able to negotiate for a 
considerably less ——— than usual. At the same time, 
the committee’s coal bill for the next financial year will 
be exceedingly heavy. For the current year the total 
increase is expected to be 43,3757. * 


Exxctric Powrr.—The South Durham Steel and Iron 
Company is in communication with the Stockton Town 
Council with reference to the cost of introducing elec- 
tricity as a motive power at its iron and steel works at 
Stockton and West Hartlepool. When Sir Christopher 
Farness and other gentlemen connected with the compan, 
were in America recently, they were much impressed wit 
a huge electric plant, which provides motive power for 
several works ; and since their return to England 
they have had under consideration the erection of similar 
plant in a central district for their Stockton and Hartle- 
pool works. They are, however, first ascertaining upon 
what terms they can have the power supplied by the local 
town councils, 





Our Locomotive Exports.—This year promises to be 
a tolerably one as regards our locomotive exports. 
The deliveries in July showed some falling off, having 
been only valued at 76,488/., as compared with 122,937/. 
in July 1899, and 124,509/. in July 1898. In the seven 
months ending July 31, this year, however, locomotives 
were exported to the aggregate value of 849,531/., as com- 

with 787,428/. in the corresponding period of 1899, 
and 718,407/. in the corresponding period of 1898. The 
locomotives exported to India in the first seven months of 
this year declined to 284,341/., as compared with 388, 230/. 
in the corresponding period of 1899 ; in the corresponding 
period of 1898 they _ amounted to 194,8037. A com- 
pensation has been found for the decline in the deliveries 
to British India by an advance in the value of the engines 
——— in the first seven months to South America to 
146,6537., as compared with 119,855/. and 100,034/. re- 
spectively, while the value of the shipments to British 
South Africa to July 31 this also increased to 
65,851/., as compared with 29,469/., and 15,972/. respect- 
ively. The Australasian value also advanced to 96,159/. 
as compared with 54.364/., although the total for the first 
seven months of 1898 stood at 169,512/. 
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BRITAIN AT THE PARIS EXHIBITION. 


In its lasp number, our contemporary, the Speaker, has 
some excellent plain talk about Britain at the Paris Ex- 
hibition. We quote some paragraphs which are not 
pleasant reading, but which should be taken to heart by 
our British manufacturers who went to Paris as well as by 
those who did not go : 

“The first thing which strikes an Englishman in the 
Exhibition is the effacement of Britain. It is true there 
is in the Rue des Nations the official pavilion of Great 
Britain—and a very pretty, artistic, and finished building 
it is—the reproduction of an old Jacobean manor house, 
worthily filled with good furniture and fine paintings ; but 
this house is not always open to the public, and is over- 
shadowed and dwarfed by the huge palaces of Bosnia, 
Hungary, and Belgium. It is true that one or two manu- 
facturers in the petty British Court show a few good 
pieces, otherwise Great Britain proper is not in the show 
at all. Whena British peer complained to Canova that 
the globe in the hand of his colossal Napoleon was too 
small, the witty sculptor replied: ‘Figurez-vous, Mil- 
ford, que la Grande-Bretagne n’y est pas ! We may truly 
say, ‘ La Grande-Bretagne n’y est pas.’ 

‘““With that blundering arrogance which is the mark 
of British tradesmen and British officials, a sort of tacit 
agreement was made last year to boycott the Exhibition. 
The result is that Great Britain is boycotted herself. 
People from all parts of the civilised and uncivilised 
world have come to Paris — especially Germans and 
Americans—and they hardly ever stumble on an English 

roduct or an English 7 to the cursory visitor 
Breat Britain is nowhere, and only ‘conspicuous by its 
absence.’ War, ill-temper, prejudice, stupidity, and 
pride combined last year to make England indifferent 
to the show at Paris. Nothing effective was done by 
the Government, the Court, society, or chambers of 
trade and commerce to counteract that apathy. These 
various institutions seemed to take an idiotic satisfaction 
in thinking that no industrial show could go on without 
Great Britain. The result is this: that a fair sample of 
the industry of the world has been displayed to the 
ples of the world ; and the richest and most indus- 
trious nation of a stands out of the game altogether, 
and takes a place hardly so conspicuous as Greece, 
Roumania, or the Transvaal. The consequences must be 
most damaging blows to English prestige and to British 
trade. 

“This is the practical result to all the millions who 
will have visited the Exhibition before it closes. There 
are, of course, some exceptions and qualifications to this 
view, which the man of taste and knowledge, the one in 
a thousand, will perceive. .... But the manufactures 
and arts of these islands are completely lost in the 
vast collections from the rest of the world. A critical 
observer may discover them by careful search. To the 
millions of sightseers they are out of sight. Great 
Britain tacitly and sulkily thought to boycott the Paris 
Exhibition. In the result the Paris Exhibition has 
effectually boycotted Great Britain in a way that must 
be most damaging to British policy, and still more to 
British trade. 

“An Englishman in the Champ de Mars finds himself 
a rank outsider, the least amongst the small and poor 
Powers of the world. Even the Little Englander might 
feel uncomfortable at having to take such a very back seat 
in the shilling gallery. @ man of sense remembers 
that it is entirely our own fault; of that insolence, 
bearishness, and want of imagination which the foreign 
world attributes to so many things English. The British 
tradesman, manufacturer, and merchant will live to rue 
his folly in grim earnest. The nations of the earth have 
come here to take stock of things as they are. They will 
go home convinced that Great Britain is effaced, ‘de- 
cadent,’ played out; and their orders will go to Germany, 
to France, to America ; nay, to Austria and Belgium. All 
of these show their best. Great Britain apparently has 
nothing to show but some guns, pictures, and copies of 
Jacobean furniture and houses. Why Jacobean of all 
= unless in compliment to Mr. T. G. Jackson, 
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MISCELLANEA. 
Tu boom in coal, which has caused such inconvenience 
to railways, shipowners, and manufacturers throughout 
Europe, has now extended to New South Wales. 


The traffic receipts for the week ending August 5, on 33 
of the principal lines of the United Kingdom, amounted 
to 2,302,255/., which was earned on 19, miles. For 
the corresponding week in 1899 the receipts of the same 
lines amounted to 2,235,699/., with 19,548 miles open. 
There was thus an increase of 66,556/. in the receipts, and 
4n increase of 3374 in the mileage, 


_ Owing to the rise in the price of materials, the work- 
ing expenses of the Midland Railway Company during 
the half-year ending last June have risen from 59.75 per 
cent. to 62.20 per cent. of the =~y receipts, and, in con- 
Sequence, the company have had to reduce their divi- 
dend by 4 per cent., as compared with last year, 
although the earnings have been 200,000/. more than in the 
corresponding period of 1898. It is interesting to note that 
the payments under the Workmen’s Compensation Act 
have been equivalent to 6s. 11d. per 1007. paid in wages. 


, Owing to the scarcity of railway accommodation on the 
island of Oland, a regular motor car traffic is under con- 
templation. Trial trips, between Borgholm and Ottenby, 

ve already taken place, and passed off satisfactorily. 
The speed was about 10 miles an hour, and the motor car 
did apparently less harm to the roads than the ordinary 
Carriages used there. The motorcars likely to be used are 


intention of the promoters of the scheme to put on goods 
cars, capable of carrying about 1} tons. 


The trade and navigation returns for July show im- 
ports amounting to 40,264,167/., an increase of 328,795/., 
or 0.8 per cent., on the corresponding month of 1899, 
the exports amounting to 24.550,557/., an increase of 
1,354,5997., or 59 per cent. The value of the iron and 
steel exports was 2,558,116/., against 2,631,313/., an in- 
crease of 2.7 per cent. ; and of the coal and coke exports 
3,345,490/., against 2,119,406/., an increase of 57.8 per 
cent. For seven months ended July 31 imports amounted 
to 295,899,0337., an increase of 19,259,926/., or 69 per 
cent. ; exports to 168,927,321/., an increase of 19,209, 469/., 
or 12.8 per cent. ; and re-exports to 38,203, 335/., a decrease 
of 745,470/., or 1.9 per cent. 


The North German Liner Kaiser Wilhelm der Grosse 
arrived at Southampton on August 13, having covered 
3184 miles in 5 days 19 hours 44 minutes, or an average 
speed of 22.79 knots. Her best day’s speed was attained 
on the 13th inst., when she covered 541 miles. Captain 
H. Engelbart was in command. The new Hamburg- 
American liner Deutschland, on her maiden voyage, at- 
tained a s of 22.42 knots per hour. The latter 
vessel, which arrived at Plymouth on August 14 from 
New York, has now succeeded in again breaking her own 
record, covering the distance in 5 days 11 hours 45 
minutes, maintaining an average speed of over 23 knots 
throughout the voyage. Her greatest run on one day 
was 552 miles. 


The Board of Trade nave recently confirmed the under- 
mentioned light railway orders: (1) Highbridge, Wed- 
more, and Cheddar Light Railway Order, 1900, authoris- 
ing the construction of light railways in the county of 
Somerset between Highbridge, Wedmore, and Cheddar ; 
(2) Bere Alston and Calstock Light Railway Order, 1900, 
authorising the construction of a light railway in the 
counties of Devon and Cornwall from Bere Alston Station 
to Calstock, and the working of a portion of the East 
Cornwall Mineral Railway as a light railway ; (3) Lasting- 
ham and Rosedale Light Railway Order, 1900, authorising 
the construction of a light railway in the North Ridin 
of the county of York from Sinnington to Rosedale; (4 
North Wales Narrow-Gauge Railways (Beddgelert Light 
Railway Extension) Order, 1900, authorising the con- 
struction of a light sonia the county of Carnarvon 
from Snowdon Station to dgelert. 


In New South Wales the construction of roads is en- 
trusted to a ‘‘ Roads Branch” under the direction of a 
competent engineering staff. The duties include also 
the maintenance. of the roads after construction, the 
erection of bridges, and the location of punts and ferries. 
Careful surveys are made prior to the construction of a 
road so as to secure the best possible gradients. With the 
extension of the railways, previously existing roads often 
become almost deserted, whilst a demand is at the same 
time created for new roads converging to the station 
on the line. The roads are usually made 27 ft. to 30 ft. 
wide, but in mountain districts this is reduced to 24 ft., 
21 ft., or in very difficult country even to 18 ft. The 
metalling is: generally 18 ft. to 21 ft. in width, and 
ordinarily about 1 cubic yard of metal is used per lineal 
yard of road, though in exceptional conditions as much 
as 14 cubic yards are used. For culverts earthenware 
pipe is largely used, though in places remote from the 
railway wooden culverts are still employed. To maintain 
the road in proper condition men are kept constantly at 
work, each being in charge of a section of from 4 to 10 
miles in length. 


As already announced, it has been arranged to hold the 
next autumn meeting of the Iron and Steel Institute at 
Paris, the p ings to commence on Tuesday, Sep- 
tember 18. The papers arranged for are as follow: 
‘‘On the Development of the Iron and Steel Industries 


in France since 1889,” by Se H. Pouget, secretary of the 
Comité des Forges de France. ‘On Iron and Steel at 
the Paris Exhibition,” by Professor H. Bauerman. ‘On 


American Methods of Testing Iron and Steel,” by 
Mr. A. L. Colby. ‘‘On the Md ay Tron Ore,” 
by Mr. Alfonso Do “On Rolling Mills,” by Mr. 
Louis Katona. ‘‘On the Constitution of Slags,” by Baron 
H. von Jiiptner. ‘“‘On a New Method of Producing 
High Temperatures,” by Mr. E. F. 8. Lange. ‘On the 
Action of Aluminium on the Carbon of Cast Iron,” by 
Mr. frey Melland, B. Sc., . R.S.M., and Mr, 
H. W. Waldron. ‘‘On a Microchemical Research on 
Iron and Phosphorus,” by Mr. J. E. Stead. Copies of 
these papers can be obtained on application to the secre- 
tary a week before the commencement of the meeting. 
In connection with this visit to Paris, a number of excur- 
sions have been arranged for, included in which will be 
visits to the St. Chamond and the Hayange Steel Works. 
On the evening of Tuesday, September 18, members are 
invited by the Comité des Forges de France to a soirée 
musicale et littéraire. 


The steadily increasing favour with which the system of 
urifying sewage by intermittent filtration is regarded, 
led to the devising of a number of different methods of 
automatically distributing the sewage to the different bac- 
teria beds in proper rotation. Most of these are worked by 
the sewage itself. In one = which was brought to our 
notice some 6 or 7 years back, the sewage was caused to 
flow alternately into one of two tanks connected by suit- 
able valves with the different beds. A large float in each 
tank was connected to a horizontal shaft by ratchet gear- 
ing. As this shaft was turned round by the rising of a 
float it opened and closed the distributing valves in turn, 
Sharpness of action was attained by the device of locking 
the float in its lowest position by means of a pawl. 
pawl was released when the tank was full by a subsidiary 


r already mentioned. Other 
and we have received from 

essr3s. Mather and Patt, Limited, a pamphlet describing 
the Ridgway gear, for which they are sole licensees. In 
this arrangement the small secondary floats adopted in 
the arrangement described above are omitted, and a single 
float chamber made use of. As this chamber fills, the 
float is raised, and when the water level rises beyond a 
certain point, the contents of the float chamber are dis- 
charged through asiphon. The float in its descent then 
operates the valve shaft by ratchet gearing. This appa- 
ratus has been applied at the Hull sewage works, and is 
stated to have worked very satisfactorily. 


An ingenious form of pneumatic hammer, in which 
the valve distributing the air is ar by inertia, 
+ eee eS ee eee N . C. B. Albree 
before the Engineers’ iety of Western Pennsylvania. 
The valve, which is a simple piece of tubing, works 
in a chamber bored in the piston itself. hen at 
one end of the chamber it covers the exhaust port and at 
the other the supply port. At the commencement of a 
stroke the valve occupies its rearmost position and covers 
the exhaust port. On a blow being struck it is jerked for- 
ward up to the other end of its chamber, thus opening 
the exhaust and closing the ‘ey A hammer thus con- 
structed worked fairly well, but at times trouble arose 
from the valve rebounding in place of remaining home at 
either end of its path. To check this a loose sleeve was 
added to the valve, working between collars. This sleeve 
was jerked forward as the valve came to a stup, and quite 
prevented the rebound, and with this addition perfect 
regularity in the working of the hammer was obtained. 
By other modifications the hammer has been arranged to 
use air expansively, the air being first at the front 
of the piston to force it back and the forward stroke 
made by establishing a communication between the front 
and back of the piston through an equilibrium port. 
With this arrangement air is never admitted direct from 
the supply pipe to the back of the piston, and the exhaust, 
with a supply at 80 lb. above the atmosphere, takes place 
at a pressure of 2 1b. above. Mr. Albree claims that the 
economy effected is very considerable, the consumption 
of air being reduced to about one-third the amount usual 
with hammers working non-expansively. 


The Institution of Junior Engineers, of which the Hon. 
Charles A. Parsons is president, is holding its annual 
summer excursion in the Newcastle district during the 
present week. The ty have visited the Wallsend 
shipbuilding and dock-building yards of Messrs. C. 8. 
Swan and Hunter, Limited. he visitors, under the 
guidance of Mr. C. S. Swan, had an opportunity of in- 
specting the construction of a my floating dock in the 
pontoon yard. The dock is for the British Admiralty, 
and has to be towed out to 


valve shaft by the ratchet 
lans have been propos 


Bermuda. It will be 445 ft. 
long, 126 ft. wide, will be capable of dealing with a 
vessel drawing 33 ft. of water, and will lift 16,500 tons. 
In the west yard the party were shown a screw collier 
intended to trade between Louisberg (Nova Scotia) and 
Boston, and to carry 6000 tons of coal each trip. On 
the eastern berth a sister-ship to this collier was also 
seen under construction. Several large vessels 
capable of carrying 5850 tons and two Harrison liners 
with a capacity of 10,500 were seen under various s 

of construction. The Harrison liners are intended for 
service between Live 1 and Calcutta. The engineers 
afterwards proceeded by train to Newcastle, where they 


were officially received at the town hall by Mr. Oubridge, 
the Deput ayor, in the absence, through illness, of the 
Mayor. The Deputy Mayor, in extending to pe eee gw 

to 


a aa A welcome to the city, said he was 

think that the institution had elected as its president 
this year a resident of Newcastle in the Hon. Charles 
Parsons, who had given to Tyneside the additional 
engineering distinction of being the birthplace of the 
fastest steam-going vessel in the world. The engineers 
afterwards inspected the works of the Newcastle-on-Tyne 
Electric Supp y Company, Northumberland-road, under 
the guidance of the engineer, Mr. J. 8. Watson. 


The American technical journals report that some 
remarkable results have recently been obtained in in- 
creasing the endurance of cutting tools by a process of 
treatment recently ——— at the works of the Beth- 
lehem Steel Company by Mr. F. H. Taylor and Mr. F. 
Maunsell White. The process is applicable to a number 
of self-hardening steels, but the best results are obtained 
with one particular alloy. This alloy, after subjection to 
the special process, retains its hardness even at a red heat, 
and, in fact, in practice the tool is worked so hard that 
the chips cut.turn blue as they leave the tool. The pro- 
cess is applied after the tool has machined or 
ground to form, and the hardness is not superficial, but 
penetrates to the centre of a bar even as much as 
4 in. square. The alloy used forges much more 
easily than the ordinary self- hardening steels, and 
can annealed so as to easily machined into 
twist drills or milling cutters. In a demonstration at 
the works of the Bethlehem Steel Compaziy, a tool treated 
by this special process was used to take a cut ,% in. 
deep with a feed of ,', in. per revolution, at the rate of 
150 ft. per minute, the material operated on being .010 
carbon steel. The experiment lasted some minut 
and the point of the tool became red hot, but was foun 
to be uninjured at the end of the cut. A tool of Mushet 
steel, similarly tried4 lasted only 5 s2conds .In th 
experiment cast iron was cut at the rate of 150 ft. per 
minute with the specially treated steel, the experiment 
lasting 16 minutes. A tool of Mushet steel was then sub- 
stituted — failed > 10 seconds, The ee Cee 
are keeping the process secret, until fu nts 
Hae pene | but are in the meantime selling the 
right to use the to machine-shops providing them 











omnibuses capable of holding some 25 persons, and coke 
18 to be used for fuel instead of petroleum. It is aleo the 


float, and the main float then rising rapidly, turned the 


with full details as to treatment and manipulation. 
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remedy for explosions. The Committee consider 
that inspection by a competent person would tend 
to diminish the risk of explosion, but at the 
same time they hold that ‘‘it is of the greatest 
importance to maintain the responsibilty of the 
boiler user for the condition and safety of the boiler 
which he works.” 

It will be noted that all the witnesses with 
two exceptions advised that inspection should 
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be made compulsory ; the witnesses were sum- 
moned as experts, and their evidence and opinions 
should, we presume, be regarded as having weight. 
They evidently entertained the view that an 
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COMPULSORY BOILER INSPECTION. 


was at last within a measurable distance of a per- 
manent and satisfactory settlement. The Com- 
mittee commenced their sittings on May 4, and 
concluded on July 20. The witnesses examined 
were twenty-two in number, and were divided into 


Trade, six representatives of boiler insurance com- 
panies, one representative of the Mining Associa- 
tion of Great Britain, and twelve representatives 
of various industries, including engineering, boiler- 
making, cotton-spinning, agriculture, and chemicals. 

In their report the Committee state that they 
have confined their attention mainly to boilers 
used for generating steam, and fired either inter- 
nally or externally. The first conclusion drawn 
from the evidence is that ‘‘some explosions occur 
from mistakes or incapacity on the part of the 
attendants, and arise from various causes, such as 
undue pressure, loss of water, &c., and that in- 
spection, however efficient, could not prevent such 
explosions.” It appears to us that far too much 
prominence is given to this point. We have on 
various occasions called attention to the fact that 
taking the figures given in the reports published 
by the Board of Trade under the Boiler Explosions 
Acts, only a very small proportion of the total 
number of explosions which occur annually are due 
to faults on the part of the attendants. The atten- 
dant is certainly to blame for neglecting the water 
supply, although, we may point out, the general use 
of suitable low-water valves or fusible plugs would 
considerably reduce the risk of explosion ; but as 
regards undue pressure, the attendant, in nine cases 
out of ten, is acting as the servantof his employer, and 
the term ‘‘ undue pressure” means that the boiler, 
owing to its defective construction or condition, is 
not fit for the pressure carried. For this unfitness 
the employer is responsible, not the attendant. It 
is open to question whether it is wise to thus endow 
with a fictitious importance the very few explosions 
which it is said cannot be prevented by inspection, 
however efficient: it has the tendency to give 
new life and impetus to the fallacy formerly held 
respecting almost every explosion, however bad the 
boiler might have been, viz., that an explosion 
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220 | tained, a stricter watch would 


large number of explosions were due to default on 
the part of the attendants, would not this be an 
argument for, rather than against, inspection? By 
careful inspection, better a would be ob- 

e kept, and the 


220} attendants would receive much useful information 
o9|and would be trained to the exercise of greater 


care. 

The second main conclusion arrived at is ‘‘ that 
explosions undoubtedly occur more frequently in 
uninspected boilers than in those which are in- 
spected by a competent person,” and the Com- 
mittee add ‘‘all the witnesses, with the exception 
of two, who expressed no opinion, advocated the 
desirability of the systematic and periodical inspec- 
tion of boilers, and recommended that it should be 
made compulsory.” There is nothing new in this 
conclusion ; it is what we have insisted upon for 
many years, and it has long since been universally 
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acknowledged that competent inspection is the 


THE report of the Select Committee appointed 
‘*to inquire into the advisability of legislation to 
insure the systematic and regular inspection and 
certification of boilers” has been issued, and the 
conclusions arrived at will be to a certain extent 
disappointing to those who hoped that the question 


the following classes: Three from the Board of 


owner’s responsibility would be brought home to 
him more forcibly by having his boiler inspected by 
compulsion than by his being left to follow the 
laissez faire sytem at present in vogue. We cannot 
see where responsibility would be weakened by the 
acquisition of knowledge. Knowledge. brings and 
increases responsibility, and if a steam user 
were compelled to have his boiler examined, 
and it was subsequently reported to be in 
a dangerous state, the blame attaching to him 
would be all the greater’ if he worked that 
boiler with the facts staring him in the face. Time 
after time explosions have occurred, and the 
owners of the boilers have pleaded before the 
Board of Trade Commissioners that they were not 
aware that their boilers were dangerously defective, 
and that they were completely ignorant of the 
necessity of inspection; in illustration of this 
the recent explosion at Banbury, referred to 
in our issue of the 3rd inst., may be cited. 
Though refusing to accept the plea of ignorance in 
justification, yet the Commissioners have, as a rule, 
ordered the ethos owners to contribute miserably 
small amounts towards the cost of the inquiry, and 
the responsibility, of which so much appears to be 
made by the Select Committee, has seemed to be but 
of microscopical proportions. In the meantime, in 
the absence of any law to the contrary, a man may 
work a dangerous boiler without inspection; this 
boiler may explode and kill men, women, or 
children and destroy much valuable property, and 
the question really is what is the value of the 
owner’s poe. icones ra Would he not be made 
far more responsible by having his boiler examined 
than by allowing it to remain unexamined, and 
would not compulsory inspection in such a case be 
an educational factor and a timely safeguard? The 
persons who suffer from such explosions would, 
if they could be appealed to, probably say that 
they would have preferred the adoption of the 
principle of prevention rather than the maintain- 
ance of the visionary theory of responsibility. 

The Committee do not recommend the appoint- 
ment of inspectors under a Government depart- 
ment as ‘‘ hig consider (a) that the responsibility 
of selecting a competent person should fall upon 
the owner or user of a boiler ; (b) that the owner 
would shelter himself behind the inspector of a 
Government department; and (c) that the in- 
spectors under a Government department would 
work upon inelastic lines, and that this would 
hamper the development of boiler improvement.” 
The Committee consider that one means of bring- 
ing about increased boiler inspection would be 
by i the powers of the Court set u 
under the Boiler Explosions Acts, 1882 an 
1890, giving the Court power to inflict heavier 
penalties upon boiler-owners, users, or inspec- 
tors should explosions occur through default 
on their part. e Committee think that ‘this 
extension of powers would tend to increased in- 
spection, because the larger responsibilities of the 
owner or user would be brought home to him by 
public reports and by the various boiler inspectors 
or boiler inspection and insurance companies.” 
Further, they think that ‘‘an appeal should be 
allowed, but they find great difficulty in suggesti 
the Court to which such an appeal should be made.” 
It is possible that indirectly the imposition of hea 
penalties might have the desired effect to a limi 
extent at least, but the system essentially involves 
the continued sacrifice of life through explosions, 
which are admittedly preventible by inspection. It 
means the infliction of further suffering upon 
innocent persons in order that some men may be 
taught their duty; it is locking the stable door 
after the horse has been stolen. As to the necessity 
of a Court of Appeal, we may remark that hitherto 
the decisions of the Board of Trade Commissioners 
have invariably been on the side of leniency, and 
we do not anticipate, in the event of their. powers 
being extended, that they would err on the other’ 
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side, however flagrant the circumstances of the case 
might be. Even if they did, we do not know what 
aaa would be too heavy, or what censure would 

e too severe in the case of a steam user who deliber- 
ately refrained from ascertaining that his boiler 
was safe, who ignored inspection, the necessity of 
which was so patent to everyone else, and who 
allowed his boiler to explode to the injury or death 
of his workpeople or the public. 

The Committee further consider that ‘‘an exten- 
sion of the Factory Acts, empowering an inspector 
to call upon the owner or user of a boiler to pro- 
duce a certificate or entry showing that he has had 
his boiler inspected by a competent person within 
a year, and providing that in cases where the 
Factory Acts do not apply, this authority should 
be vested in the police, would make the inspection 
of boilers practically universal.” They do not con- 
sider that Geico working in or about mines should 
be subject to further legislation, as these boilers 
fall under the Mines Acts, and are already under 
inspection ; while they add that ‘‘no legislation is 
necessary in the case of locomotives on railways.” 
If the suggestion to extend the Factory Acts 
were adopted, it is possible that some boilers might 
be reached which are at present uninspected, and 
good might be done, although, as we have previously 
pointed out, the boilers at works to which the Fac- 
tory Acts now apply are generally under the inspec- 
tion of one or the other of the insuring and inspect- 
ing companies, In the case of agricultural boilers 
and others outside the Factory Acts, we presume 
the matter would be left in the hands of the local 
authorities, who would instruct the police to make 
the necessary periodical inquiries of boiler-owners 
as to whether they had had their boilers examined 
and certified. Unless, however, inspection were ren- 
dered obligatory by law, and a penalty imposed in 
the event of non-compliance, we doubt if the plan 
would in practice be found to be effective and satis- 
factory. 

A further recommendation by the Committee is 
that the Boiler Explosions Acts should be amended 
so as to include the investigation of explosions at 
hotels and flats which hitherto have not come 
within the scope of the inquiry by the Board of 
Trade. This recommendation will do no harm; 
but we do not remember any explosion of this 
character having occurred since the Boiler Explo- 
sions Acts were instituted. The Committee make 
no suggestion in connection with boilers in ships 
nor in respect to keirs, stills, steam pipes, &c., 
although they state that the evidence shows that 
keirs and stills are liable to explosion, and that 
when they explode they may cause damage to 
property and loss of life. 

The Committee consider that ‘‘the boiler-making 
industry has made great strides in recent years ; 
that boilers are, as a whole, better designed, better 
made, and better managed and understood than 
they were only a few years ago; and that legisla- 
tion giving any Government department control 
over the inspection of boilers would be a grave 
mistake.” The report concludes with the expres- 
sion of the Committee’s opinion that ‘‘ State certifi- 
cation or registration, unless accompanied by State 
control would not be of any practical value.” 

Taking the report as a whole we consider that 
nothing very fresh has resulted from the Com- 
mittee’s deliberations, and that nothing of great 
promise is contained in the recommendations they 
have made. Punishment rather than prevention 
is given a prominent place, and the opportunity of 
recommending the institution of a firm yet mild 
system of registration and inspection has been 
passed by instead of being seized. Inspection has 
admittedly done much to prevent explosions, and 
could undoubtedly do more. It has been mainly 
by means of the inspection carried out for so many 
years by the old Boiler Avsociation and the various 
inspection and insurance societies that the great 
improvement referred to in the report as having 
taken place in recent years in the design, making, 
and management of boilers has been effected. e 
have on many occasions expressed the opinion, to 
which we still adhere, that a system of compulsory 
registration and inspection formulated, say, on lines 
similar to those contained in Sir William Houlds- 
worth’s Bill, could be introduced which, while 
not interfering with the steam user in the legiti- 
mate use of the boilers which drive his ma- 
chinery, nor in any degree fettering progress in 
boiler design or construction, would yet have the 
much-desired effect of preventing the present waste 
of human life and the infliction of suffering arising 





mainly from the explosion of defective boilers, and 
be a positive blessing to those brought under its 
control. We shall be glad to see the general re- 
commendations of the Committee carried into law. 
They may be effective, and may possibly do all 
that is necessary for a time at least; but, on 
the other hand, they may show more clearly than 
ever the necessity of instituting a wise and well- 
thought-out scheme of registration and inspection. 
We have not the least doubt that such a scheme is 
practicable, and that it is the only remedy for the 
evil which it is desired should be overcome. 








THE DEVELOPMENT OF GERMAN 
ELECTRICITY WORKS. 

In its first July issue, the Elektrotecknische 
Zeitschrift published its annual statistics on Ger- 
man electricity works, supplementary to the re- 
port on the growth of electric installations which 
appeared six months previously, in the first number 
of the new year. These present statistics deal only 
with public installations for giving both light and 
power, or either of them, but apart from those ex- 
clusively devoted to tramway working. Private 
plants are not included in these columns. That 
condition excludes a not inconsiderable number of 
small and also some large installations. In some 
cases, of course, information was refused. The 
figures refer to March 1, 1900; in future data will 
be brought up to April 1, because many electricity 
works begin their business year with that date. As 
in previous years, the columns give particulars as 
to the name of the proprietor, population of the 
district, supply system, power capacity of dynamos 
and batteries, number of glow lamps, are lamps, 
electric motors, and electricity meters. This latter 
column is new, the data having been collected by 
the Reichsanstalt, as we recently explained. On 
March 1, 1900, Germany possessed 652 electri- 
city works, against 489 in 1899; 122 works were 
being built, of which 17 were going to start 
supply this July. That would make 669 works ; 
the number is really .greater, as it is difficult to 
discriminate between plants which are in a certain 
way public and companies or works which are 
strictly private as regards current supply. Some 
of the plants supply current to 30 separate com- 
munities, over an area of 15 kilometres (9 miles) 
radius. The number of gas works still exceeds 
that of electricity works, but 900 places have the 
electric light, against 850 illuminated exclusively 
by gas. Continuous currents are alone furnished 
in 80.4 per cent. of all works, but the engine power 
of these works is only 47.4 per cent. of the total, 
and the capacity 53.8 per cent. of the total. These 
figures differ little from those of the previous year, 
except as to capacity ; last year continuous current 
represented 62.3 per cent. of the total. Thus the 
continuous current still predominates, and, in fact, 
the number of purely alternating and polyphase 
current plants has not much increased. Yet the 
phase currents have advanced in combined systems, 
though the exact proportions cannot so far be ascer- 
tained. 

The 524 plants of exclusively continuous-current 
supply have a capacity of 123,709 kilowatts, an 
increase of 33.5 per cent. Forty-two works gene- 
rate only monophase and diphase currents, 21,573 
kilowatts altogether, an advance of 21 per cent. ; 
39 (35 in 1899) only triphase currents of 35,677 
kilowatts (increase of 15 per cent.). Two works 
of 730 kilowatts supply on the monocyclic system ; 
93.1 per cent. of all continuous-current stations are 
provided with battery power, representing now 37.9 

er cent. (against 37 in 1899) of the total capacity. 

e central station batteries represent 20 per cent. 
of their engine power, and 16.7 of their capacity. 

As regards primary power, we find that 58.6 of 
all works rely simply or steam power, and their 
capacity is 76.5 of the grand total. Water power 
plays no large part in Germany ; 11.4 per cent. of 
the works rely on it entirely, and if we leave out the 
magnificent hydro-electric central station at Rhein- 
felden, which we described last year, there remain 
only 73 water-power centrals of 3674 kilowatts. 
Steam and water are combined in 144 works of 
26,674 kilowatts ; but in most of these eases, either 
the steam or the water acts practically asa reserve. 
These ratios are pretty much the same as last year ; 
only the combined water and steam installations 
have increased from 103 to 144. Gas engines are 
becoming more frequent, and are now used in 29 
(21 in 1899) works; but their capacity amounts 
only to 1881 kilowatts, less than 1 per cent. of the 











grand total. About three-fifths of central stations 
have a capacity of less than 100 kilowatts, showing 
the comparative enterprise of small communities, 
On the other hand, we find 23 works of capa- 
cities exceeding 2000 kilowatts, the Berlin Elec. 
tricity Works in the Mauerstrasse 9230 kilowatts, 
being the largest, after the Rheinfelden plant of 
12,360 kilowatts, most of which current, it will be 
remembered, is utilised for electro-chemical pro- 
cesses. These 23 works aggregate 43 per cent., 
almost half of the total capacity which is estimated 
at 230,058 kilowatts. e increase in electric 
motors is noteworthy. In 1894, 148 electricity 
works fed, in public supply, motors aggregating 5635 
horse-power; in 1900, 106,368 horse-power is 
taken from 652 works for power purposes. The 
increase in motors over last year is 55 per cent. If 
we reckon an arc lamp of 10 amperes as equivalent 
to 10 glow lamps of 50 watts, and a 1 horse-power 
motor equivalent to 18 such glow lamps, then the 
whole electricity works would be able to feed 
5,039,217 incandescence lamps of 50 watts. 

Supply at 220, or twice 220 volts, is now the rule 
for new installations. Of the 652 works, 166, that 
is about a fourth part, are the property of munici- 
palities. In compiling these statistics, the editor 
of the Elektrotechnische Zeitschrift, Mr. Gisbert 
Kapp, is fulfilling a most useful task, and one can 
only wonder and regret that some authorities, pro- 
prietors, or managers, should refuse to answer 
inquiries which would in no way commit them nor 
expose them to criticisms. 





INDIAN RAILWAY ENTERPRISE 

Tue Railway Department of the Government of 
India is doing something to remove its old weak- 
nesses of obstruction, red tapeism, and failure to 
apprehend the best commercial interests of the 
country. At the last meeting of the Viceregal Con- 
ference for the consideration of railway projects, it 
was decided to (1) prepare a continual triennial pro- 
gramme of railway construction in place of the 
three years forecast; (2) to constitute a small 
travelling commission to inquire into local interests 
affecting railway schemes; and (3) to publish 
yearly lists of railway projects submitted for 
the construction of Government. The second 
of the three innovations is one from which 
good things are to be anticipated. The Com- 
mission is to sit and take evidence in the 
matter of railway schemes, and the first duty it 
erformed was that in connection with the Bombay 
Port Trust scheme, the report being accepted by 
Government. It also settled the question of 
the dividing line between Calcutta and Madras of 
the East Coast Railway, for the purpose of manage- 
ment and control; and it helped the Madras 
and Bengal Companies to an agreement, with a 
view to preventing the artificial diversion of traftic 
by unequal rates, which will secure the interests of 
the districts through which the line passes. It is 
to be hoped the Commission will check the tendency 
of the Department heads to give preference to mili- 
tary projects on the slightest provocation ; but it 
is essential, if this is to be done, that the Depart- 
ment should not have a preponderance of represen- 
tation on the Commission. We do not quarrel with 
theconstructionof strategic lines which arenecessary, 
but as a general proposition, what is wanted for the 
material development of India, is the building of 
commercial undertakings in the many districts 
which have a good trade only waiting for cheap 
means of communication. With such lines the 
country would not fail to make rapid headway. The 
measure of its possibilities is seen in the strides 
which it contrives to make in spite of famine and 

plague. : 
During the last official year the quantity of 
general merchandise conveyed by all the lines in 
operation, exclusive of those of special gauge, was 
24,467,819 tons, an increase of 13.04 per cent. on 
the previous 12 months, whilst the amount paid for 
freight aggregated 160,410,609 rupees, an increase 
of 8.28 per cent. Including materials and stores 
carried for home lines, military stores and coal 
and livestock for the public, the gross weight 
handled showed an increase of over 4,000,000 tons. 
During the present calendar year stagnation In 
the export trade in wheat has told upon rail- 
way earnings; but, on the other hand, the 
internal movement of food grains, in consequence 
of the same famine conditions, has been enormous. 
The official returns of the gross earnings of the 
Indian railways during the pericd from January 1 
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to April 28 inclusive, testify to this fact. Every 
important line, with two exceptions, has benefited 
by this special traffic, a fact which certainly. indi- 
cates the great utility of the railway system in 
India in alleviating famine, and affords another 
justification of State construction of railways in 
India. The total increase in the gross earnings 
during the period referred to was 11,700,000 
rupees, as compared with the corresponding period 
last year. The East Indian Railway shows an in- 
crease of 2,600,000 rupees, the Rajputana-Malwa 
Railway an increase of nearly 2,300,000 rupees, 
the Bengal Nagpur Railway 1,650,000 rupees, the 
Indian Midland Railway 1,150,000 rupees, and the 
Bombay, Baroda, and Central India Railway 800,0000 
rupees. The two exceptions referred to are the 
Great Indian Peninsula Railway, which shows a 
decrease of 2,075,000 rupees, and the Indian 
North-Western Railway, which returns a decrease 
of 400,000 rupees. 

An example of the beneficial results that follow 
from the opening up of rich districts by railways 
is afforded by the line from Nowshera to Dargai. 
It was clear from the first that this line would 
cause an expansion of trade between the Punjaub 
and the country lying beyond the Malakand. That 
trade, before the railway was built, averaged from 
70 to 80 lakhs of rupees in a normal year. It was 
therefore a reasonable assumption to place it one 
crore of rupees under the more favourable condi- 
tions which a railway affords. The estimate proves 
to be much under the mark. The Nowshera- 
Dargai line is not finished, and yet in the ten 
months ending on January 31 this year, the value 
of the trade was 11,523,000 rupees. This was 
50} lakhs higher than in the corresponding period 
of 1898-9 ; and it shows that the local tribesmen 
in Swat, Bajour, Dir, and further to the north in 
Chitral are more contented than formerly, and are 
quite alive to the advantages of commerce. The 
trade is mutual. The Swat valley produces a parti- 
cular kind of rice, which is well known in the Pun- 
jaub, where it commandsa good price. The timber 
trade is the more important now that the heavy 
imposts levied by the Amir on the rafts passing 
down the Kabul River have strangled the trade 
with Afghanistan. The tribesmen take great quan- 
tities of Punjaub salt, this traffic having gone on 
for hundreds of years, and being very steady except 
in time of war. Looking, then, at these trade 
returns, it becomes more than ever apparent that 
the railway now in course of construction from 
Nowshera to the foot of the Malakand will bea 
profitable commercial, as well as a strategical, line, 
which is a double advantage not often met with. 
There is a disposition to quarrel with the gauge, 
which is 2 ft. 6 in , and it has been suggested to 
convert it to the standard type. The line could 
be very cheaply worked as a feeder of the North- 
Western State Railway, and there would be no 
difficulty about the rolling stock. In case of another 
tribal rising, it is argued that the advantages of the 
standard gauge would be enormous, as troops and 
supplies could be sent up to the Malakand far 
more expeditiously than with the 2 ft. 6 in. rolling 
stock. But probably the sense of satisfaction which 
comes from increased prosperity will have the effect 
of keeping the tribesmen contented and quiet. 





COMBINATION IN PRACTICE. 

THE combination movement which has been such 
a feature of industrial life during the past two 
years, or thereabouts, has been followed in these 
columns with close attention. It seems fitting to 
point out, therefore, that clear indications show 
that it has been overdone. We distinguish 
between the engineering amalgamations, such 
as were the subject of comment in _ these 
columns only the other day, and the attempts that 
have been made fo secure an actual or a virtual 
monopoly in a particular branch of production. 
The former are to our thinking commendable 
because they seek the fusion of independent 
branches of the iron and steel trade, and that 
is a desirable thing, because of the stride of 
foreign rivals in our own and in neutral markets. 
Here there is implied no ‘‘ squeezing” of the 
consumer, but only a series of bond fide economies 
m working, and the imparting of a certain 
amount of strength necessary to combat power- 
ful competitors. In the other case, under much 
talk of economies to result from joint management, 
there always lurked the definite intention of the 


There were other objections. The corporations 
were unwisely and outrageously over-capitalised ; 
too much money was paid for second-rate busi- 
nesses whose proprietors were only too glad of the 
opportunity to clear out on good terms ; and in 
only two or three instances was the fusion so com- 
prehensive as to be effective in face of foreign 
competition. The successful cases included the 
Coats group and the English Sewing Cotton Com- 
pany, which between them have certainly secured 
something like a monopoly, and the Fine Cotton 
Spinners’ and Doublers’ Association, whose pro- 
ductions are something of a speciality. All the others 
have done indifferently, and the English investor 
is coming to realise that the hopes of big dividends 
suggested by the word ‘‘combine” are fallacious, and 
isin consequence looking about him for more attrac- 
tive projects in which to place hismoney. That this 
is a clear inference from the fact that the two most 
recent issues—the Associated Portland Cement and 
Bleachers’ combinations—have received very little 
public support. And the first annual reports of 
the Yorkshire Wool Combers’ Association, Limited, 
and the Yorkshire Indigo Dyers, Limited, are not 
calculated to make the investor alter his opinion. 
In neither of these two cases has the amount of 
profit been up to the amount for the year immedi- 
ately preceding the publication of the prospectus, 
that of the first named being 104,573/. against 
112,064/. and that of the second 32,2181. against 
33,6781. Now it is manifest that even should there 
be no raising of prices, the economies of which so 
much was made should have meant an increase in 
net profits, while, should there have been a rise in 
prices and the several companies have been as 
strong as they pretended to be, there should 
in the nature of things have resulted a big 
addition to the available profits. The facts 
are that the management of enterprises such 
as these cannot exercise proper control so that 
the economies promised go by the board, and that 
the advance in quotations which was undoubtedly 
made, brought in the foreigner, and gave the inde- 
pendent home trade a chance. Raw wool prices 
have not been favourable, and this fact must be 
borne in mind ; but the dyers are not much affected, 
and they are the men most susceptible of all to 
German competition. 

There are several other big combinations on foot. 
Apart from the scheme for federating the worsted 
spinners, we are promised shortly the joint-stock 
consolidation of the lace curtain manufacturers of 
Nottinghamshire and Ayrshire, with a capital 
variously estimated at between 2,000,000/. and 
3,000,000. And it is proposed, we are told, that 
friendly working arrangements should exist with 
their chief supplies of superfine yarns, viz., the 
Fine Cotton Spinners’ and Doublers’ Association. 
Another scheme is the proposed combination of the 
British makers of boot and other elastic webs, 
braids, cords, &c. The chief seats of this industry 
are Leicester, Coventry, Derby, and surrounding 
districts, and it is thought that there should be little 
difficulty in the way of a monopoly of the approved 
sort, the business being a ‘“‘somewhat compact 
and specialised affair.” We are by no means so 
sure. 

Our views on the morality of those attempts to 
corner a product are too well known to need further 
expression, nor is their expediency quite manifest. 
The position is an artificial one, and soon or late 
—and soon rather than late in the majority of in- 
stances—the operation of natural laws will upset it. 
The sewing cotton groups are holding together 
well, but the prospect of high profits under the 
wing of the dinik somnbluation is inducing competi- 
tion at home, and, of course, is attracting the 
German and French manufacturer. Itis clear that 
no trust or combination manufacturing a staple 
product can maintain itself for any length of time 
unless it possesses a monopoly of the sources of 
raw material, or is the owner of exclusive pro- 
cesses of manufacture ; or is able and willing to 
dispose of its products at prices so low as not to 
invite competitors into the field. None of the 
combines formed in the United Kingdom can claim 
any of these privileges, and certainly in practice no 
one of them has ever contemplated selling its goods 
at very low rates. It is interesting to find the ex- 

erience of the English textile consolidations paral- 
leled by a similar organisation in the United States. 
The American concern was formed some two years 
ago for the purpose of combining a number of large 
mills, and appeared for a time to be exceptionally 





Promoters to put up prices as high as possible. 


prosperous. It controlled so large a portion of the 


output that it was enabled to take a very firm posi- 
tion. In the insolence of conscious strength, it 
went the length of notifying merchants at the be- 
ginning of each session that pressure of demand 
prevented its representatives from visiting them, 
and it advised prospective purchasers to visit 
the New York office and place their orders. 
This prosperity had its natural result. New 
poe was attracted into the industry, and 
during the last twelvemonth a large number of 
mills for the production of goods similar to those 
made by the corporation have been erected. These 
mills appear to have found favour with the trade, 
many of them, we are credibly informed, being so 
busy that they cannot fill their orders. The trust, 
on the other hand, has found it necessary to tem- 
porarily close some of its plants, and three im- 
portant works are now shut down, while another 
large factory has only just reopened after a month’s 
inactivity. The trust has now found it advisable to 
send its travellers on the road again. 





MINES AND MINERS. 
(Continued from page 141.) 

Lorp SHarrtessury (then Lord Ashley) did not 
wait for the final report of the Royal Commission 
before taking action. His lordship determined to 
bring in a measure founded upon the first report, 
and accordingly on Tuesday, June 7, 1842, he 
moved ‘‘ for leave to bring in a Bill to make regula- 
tions respecting the age and sex of children and 
young persons employed in the mines and collieries 
of the United Kingdom.” In his speech on that 
occasion his lordship recapitulated many of the 
chief facts as to age and sex, and pointed out that 
in six counties in the Midlands no females were 
employed underground ; in all the other coalfields 
they were so employed, and that, too, indiscrimi- 
nately with males. He drew attention to the con- 
dition of the mines—the heat and ventilation, the 
wet and slush in which the children and women, as 
well as the men, had to work ; to the narrow ways 
in which the children had to draw the coal from the 
face workings to the pit shaft; and the way in 
which the children were chained or roped to the 
corves. He quoted an instance of the former 
method in the report of the sub-commissioner : ‘‘ In 
a pit near New Mills, the chain passing high up 
between the legs of two girls had worn large holes 
in their trousers. Any sight more disgustingly 
indecent or revolting can scarcely be imagined than 
these girls at work. No brothel can beat it.” He 
pointed out that boys and girls of tender age 
dragged heavy weights of coal 12,000, 14,000, and 
some 16,000 yards daily. ‘A little girl, only six 
years old, was found carrying half a hundredweight, 
making regularly 14 long journeys a day.” The 
distance travelled was estimated to be equal to the 
height of St. Paul’s, 14 times a day, with burdens 
varying from 4 cwt. to 1 cwt. or 14 cwt. per journey, 
according to the distance the larger loads had to be 
carried. The speech was full of authenticated facts, 
driven home by feeling eloquence, the pleading 
being chiefly in respect of the children and the 
women employed in the mines, and the disastrous 
consequences of such employment to all concerned. 

The First Mines Act, 1842.—To the credit of the 
British Parliament be it said that there was no delay 
in carrying the Bill. Introduced on June 7, the 
measure was passed through all its stages, and be- 
came an Act of Parliament on August 10, 1842, the 
5 and 6 Vict., c. 99, *‘ An Act to prohibit the em- 
ployment of wonien and girls in mines and collieries, 
after the first day of March, 1843 ; to regulate the 
employment of boys, and to make other provisions 
relating to persons working therein.” All inden- 
tures of apprenticeship of females under 18 years 
of age, at the date of the passing of the Act, were to 
be cancelled within three months. The employment 
of boys under 10 years of age was to cease on and 
from March 1, 1843. Power was given to a Secre- 
tary of State to appoint inspectors of mines and 
collieries, who were to report thereon ; no person 
was to be apprenticed under 10 years of age, nor 
for a longer period than to attaining 18 years of age. 
Indentures contrary to the Act to be void, and those 
in force to expire when apprentice attained 18 
years of age. Penalties were to be inflicted for 
offences against the Act, and on parents or guardians 
if they misrepresented the ages of persons employed. 
But these provisions were not to affect persons em- 
ployed above ground. Then the Act went on to 
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shafts, steam engines, the windlasses, &. By 
Section 10 payment of wages at public-houses was 
prohibited. Wages so paid were to be recoverable 
at law as if not paid. Penalties were inflicted for 
infringing that section. Agents were liable to be 
summoned, and various other provisions were 
enacted as to procedure, recovery of fines, witnesses, 
imprisonment, distress, appeals, and other matters. 
Never before had an inquiry, by Royal Commission 
or otherwise, borne fruit so quickly, or so abun- 
dantly. The public conscience was undoubtedly 
touched ; there was no hesitancy as to action, or the 
course to be pursued. Mineowners made no 
strong protest. It seemed true that some of them 
were unaware of the facts and the cruelties, and it 
would also appear that they welcomed the proposed 
change. Lord Shaftesbury won his great victory 
almost hands down. 

Inspection of Coal Mines.—The second Act re- 
lating to coal mines was the 13 and 14 Vict., c. 100, 
in 1850, ‘‘ An Act for the Inspection of Coal Mines 
in Great Britain.” This was a temporary Act for 
five years only, but, of course, with the view of per- 
manency when the time came for its renewal, by 
the light of the experience gained. Singularly 
enough the Act takes no notice of sec. 3 of the Act 
of 1842, which authorised a Secretary of State to 
appoint an inspector, or inspectors, who were to 
report on various matters concerning the mines and 
the workers. The neglect of the Home Oftice or 
the Government to put in force that section, and 
insist upon periodical inspection during the eight 
years that supervened between the Act of 1842 and 
1850, seriously imperilled the humane provisions 
of the former Act, and doubtless led to frequent 
infringement and gross irregularities. But the Act 
of 1850 came opportunely to prevent any longer 
continuance of administrative neglect. The pre- 
amble is curious, ‘‘ Whereas it is expedient that 
provision should be made for the inspection of coal 
mines in Great Britain,” &c., as though no such 
provision previously existed. Then the Act went 
on to provide, sec. 1, for the appointment of in- 
spectors; sec. 2, defining their powers; sec. 3, 
owner to produce map of the mine, or the inspector 
may require map to be made; sec. 4 states who 
shall not act as inspectors ; sec. 5 provides as to 
accidents; sec. 6 as to notices and inquests; 
secs. 7 and 8 as to penalties, and their recovery ; 
the other four sections relate to definitions, exemp- 
tion of Ireland, amendments, &c. Though nomi- 
nally an official inspection of mines dates from 1842, 
when statutory provision was first made, actually 
inspection dates from 1850. The chief section in 
the Act is sec. 2, in which the powers and duties 
of inspectors are enumerated and laid down. The 
duties are various, and the powers, within certain 
limits, are tolerably great—but they had little autho- 
rity personally beyond reporting to the Secretary 
of State, who could thereupon take further action. 
The inspector could summon before him the 
manager and viewer, but could not institute or 
initiate legal proceedings ; to this extent, therefore, 
the Act of 1850 was defective, and even illusory. 

In the year 1855 the temporary Act of 1850 was 
repealed by the 18 and 19 Vict., c. 108, ‘‘ An Act 
to Amend the Law for the Inspection of Coal Mines 
in Great Britain.” ‘The changes as regards inspec- 
tors were comparatively few, but the Secretary of 
State was empowered to remove an inspector, 
should occasion arise, as well as to appoint him. 
The powers of inspectors were also extended. The 
most important section was sec, 4, which laid 
down a series of general rules to be observed in all 
coal mines, as regards ventilation, to dilute and 
render harmless noxious gases, so as to make the 
workings ordinarily safe; to fence securely the 
shafts, &c., not in use for drawing coal, &c. ; also 
to fence pumping shaft, &., when not at work, 
ordering that all pits not naturally safe by reason 
of the nature of the strata shall be cased or lined ; 
providing for means of Senailing from shaft to 
surface, and vice versd; ordering the use of indi- 
cators ; and for every steam ‘alles, proper gauges 
and valves. Then, by sec. 5, there were pro- 
visions, as a guidance, for a series of special rules 
for every colliery, subject to the approval of the 
Secretary of State. e great end and aim of the 
Acts of 1850 and 1855 were safety to mine and 
miner. 

The next Act, in 1860, was general—the 23 and 
24 Vict., c. 151—‘‘ An Act for the Regulation and 
Inspection of Mines.” The greater portion of its 
provisions related to the duties of inspectors, and 
the regulations as to working in and of mines. But 


it also dealt with boy labour. Section 1 enacted 
that, on and after July 1, 1861, no boy under 12 
years of age shall be employed in any mine or 
colliery, unless (sec. 2), such boy, not under 10 
years of age, had a certificate from a competent 
schoolmaster that he was able to read and write ; 
or that the boy attended school for three hours a 
day for two days in each week, exclusive of Sundays. 
Such certificates were to be filed and produced to 
the inspector when required. Various penalties 
were to be inflicted for offences against the Act. 
It was further enacted that no person under 18 
years of age should have charge of steam engines 
or machinery by means of which persons passed up 
and down the vertical shaft or inclined plane in 
the pit. 

Explosives and Offences.—1n 1860 certain pro- 
visions as to gunpowder were made applicable to 
mines, by 23 and 24 Vict. c. 139, sec. 19 ; and also 
in 1861, by 24 and 25 Vict., c. 130, with respect to 
licenses as to the sale of gunpowder. These early 
and very incomplete provisions need not be particu- 
larly referred to, as * wen were tentative and merely 
initiatory. In 1861 also two Acts were passed of a 
general character with respect to offences : (1) 24 and 
25 Vict., c. 96, secs. 38 and 39; and (2) 24 and 25 
Vict., c. 97, secs. 26 to 29. These need not detain 
us longer. 

Double Shafts to Insure Safety.—In 1862 a further 
step, with the view of insuring safety to the workers, 
was taken by the 25 and 26 Vict., c. 79, ‘‘An Act 
te Amend the Law relating to Coal Mines.” It 
enacted that no new mine should be opened, and 
after January 1, 1865, no existing mine should be 
worked, with a single shaft. There were to be at 
least two separate shafts by which distinct egress 
and ingress would be available to persons employed 
in the mine. Exception were made in cases of 
searching for minerals, so long as not more than 
20 persons were employed at one time; and pro- 
vision was made in cases of adjoining mines, if the 
shaft of each could be used jointly, for ingress or 
egress, in case of need. Power of appeal to arbi- 
tration was given, and also powers to enforce the 
Act. 

Organisation and Activity of Miners.—Prior to 
1855 the miners themselves had not taken any very 
distinctive or prominent part in the movements 
which led to greater safety or to better conditions 
for the children employed in mines. They appear 
to have taken little or no part whatever in the move- 
ment which led to the prohibition of female workers 
in the mines underground. There may have been 
reasons—good, bad, or indifferent—for this absence 
of initiative or support. But the fact should be 
noted that the work was rather done for them, than 
by them, up to 1855. From the latter date we can 
distinctly trace their action by and through their 
representatives, for they made representations with 
respect to the measure of 1860, and early in the 
sixties they were busy with their organisations, and 
with measures for their own improvement. 

The Miners’ Conference, 1863.—The first public 
conference of the Operative Miners’ National Asso- 
ciation was held in Leeds on November 9, 1863, 
and lasted six days. Mr. John Holmes, of Methley, 
drew attention to the gathering, in his introductory 
report, thus: ‘‘In the first place, it is a thing 
altogether unparalleled in the records of labour. 
Art, science, and social philosophy have their 
treatises, reports, and transactions. The labourer 
is unused to such. It is thus probable that the 
first attempt may fail in comparison with the trans- 
actions of learned associations, conducted by the 
most learned and experienced men living.” But it 
did not fail; it was well and ably conducted by 
men of varied experience, and having a full know- 
ledge of the subjects discussed. Alas! few of 
those present at the conference remain. Mr. 
Alexander McDonald, Mr. William Crawford, both 
members of Parliament at a later date, Mr. Wil- 
liam Pickard, J.P., of Wigan, Mr. John Holmes, 
of Methley, Mr. John Normansell and Mr. R. 
Mitchell, of Barnsley, Mr. William Brown, and the 
Rev. J. R. Stephens, chaplain to the conference, 
all are gone. e, Mr. Thomas Halliday, remains. 
All the rest are either dead or have subsided into 
silent spectators of public life, taking no further 
part in labour movements. 

The conference first of all listened to an able re- 
port by Mr. John Holmes, in which he stated the 
number of collieries at work in 1853 was 2397 ; in 
1863 there were 3088 at work. In 1861 the total 
number employed was -235,590 persons ; the pro- 


value being 21,000,000/. at the pit. The total 
deaths from fatal accidents in 1861 were 1015, or 
four.per 1000. The average age of the miners was 
only 27 years, wiile that of Great Britain was 33 to 34 
years, of agriculturists 42 to43 years. The rates of 
sickness was 25 weeks for persons from 21 to 60 
years of age ; with coal-miners the average was 67 
per cent. above the average of the general popula- 
tion between 21 and 60 years of age. These 
figures are quoted from Ratcliffs Tables, and the 
Registrar-General’s returns. 

he Inspections Act was declared to be a 
‘* failure,” but the meaning of that declaration 
was that it was a comparative failure, because the 
number of inspectors appointed were incapable of 
visiting the whole of the mines in their districts 
once a year. Otherwise the beneficial effects of in- 
spection were admitted in the report. It appears 
that there were 12 inspectors appointed at that 
time, and the work of one is given as an example 
of inspection. Mr. Charles Morton had 390 mines 
under his charge. They would be, from north to 
south, 70 or 80 miles apart. Some of the mines 
would take at least eight hours to walk through. 
In his reports for the three previous years he states 
that he visited ‘‘about 170 mines” per annum. 
Even if he visited one per day for the whole of the 


-| 313 weekdays in the year, he could not visit all of 


them, the total being 390, or 25 more than there 
are days in the whole year, Sundays included. But 
complaints of failure in other ways are given, some 
of them serious complaints, but we need not go 
into them now. Inspection was not a failure, but, 
from circumstances, it was very incomplete and 
— 

he miners were dissatisfied, and gave reasons 
for their dissatisfaction. They then stated their 
grievances, and the difficulties which they found in 
making them public, still more in obtaining redress. 
One of their chief grievances was the modes of pay- 
ment, by measure and weight. The clause as to 
weighing in the Act of 1860 was so mutilated in 
passing, that it was of little value, and a lawsuit 
ensued with respect to it (Normansell v. Flatt). 
In the end the men’s check-weighman was _ re- 
instated by order of the court. This decision, 
however, was not until January 27, 1864. Many 
special cases of hardship were reported upon at 
length, and other subjects; also truck ; women 
working on the pit-banks ; long hours, overwork, 
ventilation, and various other matters. Altogether 
the conference was a great success ; and the prac- 
tical nature of the reports and discussions could 
not fail to be of service to the Home Office, and to 
the inspectors, as well as to the men and women 
interested, and.to the general public. The great 
value of the conference was in its moderate and 
sound conclusions, generally speaking. 

Miners’ Movements: Organisation and Work, 
1863 to 1872.—With the exception of an Act in 
1866, the 29 and 30 Vict., c. 62, which dealt rather 
with property in mines, in this case pertaining to 
foreshores in Great Britain, secs. 21 to 25, there 
was no further Mines Act until 1872. During 
those 10 years the miners of the kingdom emerged, 
as it were, from the obscurity of the mining villages, 
and were to be found taking an active part in all 
the labour, social, and political movements of the 
day. The especial matters in which they took the 
deepest interest were: 1. The laws relating to 
master and servants, which very closely concerned 
them, and which they helped to modify in 1867, 
when Lord Elcho (the present Earl Wemyss) 
brought in his measure at that date. 2. Compen- 
sation for Injuries Bill, a measure which was the 
precursor of the Employers’ Liability Act, the Bill 
proposed being the outcome of an expensive law- 
suit in which the doctrine of common employment 
played a conspicuous part. 

But the chief work of the miners of those years 
was the creation or the perfecting of their organi- 
sations. There were very numerous associations, 
as there are now, in Durham and Northumberland, 
to some extent federated as a National Association, 
but otherwise distinct —the South and West 
Yorkshire Associations, and other associations in 
Cleveland, Cumberland, the Midlands, Somerset 
and Gloucester, in Lancashire and Cheshire, in 
Wales and in Scotland. There was also the Amal- 
emma Association of Miners, whose operations 
or a long time were widespread and important. 
The vast influence of those organisations was seen 
in the higher rates of pay and wages during the 
flood-tide of our commercial, trading, and manu- 
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was alleged that miners were only content to drink 
champagne, to dress expensively, take frequent and 
long holidays, furnish their houses with pianos and 
organs, and with other expensive luxuries. It was 
their heyday of prosperity, as also for the mine- 
owners, alas ! too short for both. 


(To be continued. ) 





NOTES. 
Russian Naputua Inpvustry. 
Exectric motors having proved both financially 
and technically advantageous at the great concern 
of Nobel Brothers, considerable extensions of the 
existing plant are being made. There have hitherto 
been two gas motors, of respectively 120 and 50 
horse-power, for which the gas was delivered from 
a special gas works, and which have been employed 
in the generating of electricity ; but two new engines 
of 150 horse-power each have now been erected, 
and lines have been carried to all the boreholes 
which are being worked. The monthly production 
of naphtha in the Trosug district had for some 
time averaged 24,000 to 27,000 tons, until the 
large spring on the Achwerdur property came 
into operation, which alone, in the course of a few 
months, yielded over 32,000 tons of naphtha, 
free from water. On the Kuschnarew site borings 
have been carried on for account of a Peters- 
burg syndicate, and one or two of the large 
companies are doing preparatory work on no 
small scale in the neighbourhood of Mamakay ; 
also in the island of ‘Tsceleken considerable 
activity as regards borings has prevailed, and 
several naphtha-carrying layers have been come 
upon, in which, however, water was somewhat 
plentiful, and it would appear that the parties 
exploiting them have hardly known how to pro- 
perly grapple with this difficulty. Ata distance of 
50 miles from the Kwirily Station on the Trans- 
caucassian Railway, the existence of naphtha has 
been known for some time, and the inhabitants 
have been in the habit of collecting small quantities. 
It has been observed in that district that cattle 
drinking water, into which some naphtha had 
made its way, grew fat and strong. No regular 
rational working has, however, ever been really 
started, but the distance from Tedeletti to the 
railway, in a straight line, is only some 40 miles, 
and it is thought that a naphtha pipe might be 
constructed with advantage, as the naphtha seems 
to be good. 


Tue CoLLEctioN or COMMERCIAL AND INDUSTRIAL 
INFORMATION. 

The ‘‘Society of Industrials” has established a 
German Council for Industrial Affairs, some- 
what similar to the German Council for Agricul- 
tural Affairs. ts object is to look after the 
common interests in the German Empire, both 
economic and social-political in all matters before 
the Government, before the Reichstag and 
before the public. It consists of men who repre- 
sent the principal groups of German industry, 
and in order that only well-considered questions 
may come before the Council, it is provided that 
matters can only be sent into it by the directorates 
of the various groups, the object being to havea 
preliminary discussion and investigation by the 
parties most directly concerned. A similar asso- 
ciation was formed some years ago in the United 
States, and it has done very good service, not 
only in collecting information but also in giving 
advice founded on that information, and there 
can be no doubt that it has been a very power- 
ful factor in the development which has taken 
place in the foreign trade of the United States. 
It has, moreover, encouraged the formation of 
local associations in different parts of the world. 
For instance, an American Asiatic Society was 
founded in Yokohama, the objects of which are : 
To foster and safeguard the commercial and other 
interests of citizens of the United States of America 
in Japan, to promote a beneficial acquaintance and 
association among Americans in Japan, and by 
union and permanent organisation to give more 
effective aid in behalf of measures intended to ad- 
vance such interests, to gather and distribute in- 
formation of importance to its members, to act 
in concert with, and aid in the pu s of, the 
American-Asiatic Association of New York, and the 
American Association of China, and such kindred 
associations as may be hereafter formed in the 
Orient. British merchants and manufacturers 


those to Italy 3,060,715 tons, as compared with 


not 
1898. 
steamers engaged in foreign trade, 32,805,809 tons 
of coal left our shores in the first seven months of 
this year, as compared with 31,973,484 tons in the 
corresponding period of 1899, and 26,136,802 tons 
in the corresponding period of 1898. The enormous 
advance in coal prices is reflected in the fact that 
the 26,044,227 tons, representin 
ports of coal from the United 
first seven months of this year, were valued at 
20,850,2541., while the 24,984,572 tons exported in 
the first seven months of 1899 were only valued at 
12,942,0581. ; and the 19,671,129 tons exported in 
the first seven months of 1898 at 9,422,499/. 
will be seen that the greatest increase in the ex- 
ports to any one country has occurred in the case 
of France, but that there has also been a very 
decided progress in the deliveries to Germany. 
is thought in some quarters that France has been 
importing British coal heavily for the purpose of 
her Navy, and this is possibly the case to some 
extent ; 
appears to have advanced very rapidly during the 
last two years in all European countries, and this 
is the principal explanation of the more active ex- 
ternal demand for our precious black diamonds. 


vital importance that observatories situated on the 
tops of high mountains, should be able to keep up 
constant telegraphic communication with stations at 
a lower level. 
weeks at high altitudes, with such violence as to 
defeat all attempts at reaching the observers ; tele- 
graph posts are swept down by howling winds and 
buried under masses of snow, while the wires them- 
selves frequently give way under the severity of 
the strain. Realising these difficulties, and fully 
alive to the serious consequences of prolonged 
isolation in their storm-beaten home, the authori- 
ties of Mont Blanc wisely bethought themselves 
of inquirin; 
covers the slopes of the mountain might not 
sufficient insulating t 
graph posts and porcelain insulators. To ascertain 
this, some interesting experiments were made by 
Mr. R. Lespian, at the request of Dr. Janssen, 
the head of the observatory. A double line was 
laid between the Grands Mulets at the summit, and 
the peculiar mass of rocks known as the Petits 
Mulets, near the base. Ordinary galvanised iron, 
3 millimetres in diameter, was used. 
stretched bare on the ice, the two conductors, each 
of 5500 ft. in length, lying 

the purpose of testing t 
the two wires were left disconnected at the lower 
station, while at the upper they were placed in 
circuit with a delicate ammeter and a battery of 
18 large Léclanché cells. On pressing down the a 
the needle of the ammeter did not move at all, 
but remained steadily at its zero. 


in the methods of conducting business, and of col- 
lecting information regarding it, if they wish to 
survive in the competitive struggle. 


Coat. 

The exports of coal from the United Kingdom 
experienced a slight check in July, having amounted 
for the month to 3,981,021 tons, as compared with 
3,993,942 tons in July, 1899, and 2,953,336 tons in 
July, 1898. The exports of coal to France con- 
tinued on a very heavy scale in July, having 
amounted for the month to 705,645 tons, as com- 
pared with 560,202 tons and 360,517 tons respec- 
tively. Germany also took 536,051 tons of British 
coal in July, as compared with 489,012 tons, and 
447,497 tons respectively. On the other hand, the 
exports to Russia declined to 495,376 tons, as com- 
pared with 635,898 tons, and 354,553 tons. The 
aggregate exports of coal from the United Kingdom 
in the first seven months of this year were 
26,044,227 tons, as compared with 24,984,572 
tons in the corresponding period of 1899, and 
19,671,129 tons in the corresponding period of 
1898. The exports to France to July 31 
this year were 4,936,428 tons, as compared with 
3,980,939 tons, and 3,033,023 tons respectively ; 
those to Germany 3,240,808 tons, as compared with 
2,788,747 tons and 2,427,826 tons respectively ; and 


3,389,509 tons and 2,639,014 tons respectively. It 
will be seen that the exports have made an appre- 
ciable advance this year, although the increase has 
been so marked as in the first seven months of 
Including coal shipped for the use of 


the direct ex- 
ingdom in the 


It 
It 


but the general consumption of coal 


Mountain TELEGRAPHY. 
It isa matter not simply of convenience but of 


Storms often rage for days and 


whether the ice which perennially 
wer to replace both tele- 


It was 


about 16 ft. apart. For 
e insulation of the line, 


The ends of the 


been appointed man 
Company, Limited, Lincoln. Ibis also announced that 
this company have abandoned the manufacture of oil 
engines, and will contine their attention entirely to the 
production of cranks and forgings. 








must recognise the changes which are being made 





wires at the lower station were then pinned to- 


gether, and when the battery was reduced to three 
cells, the needle flew at once over to the limit of 
the scale, and remained there, pointing to 50 
milliamperes. These two measurements clearly in- 
dicated that the insulation of the line was excellent. 
To determine the resistance of the line, the lower 
ends were soldered together so as to form a con- 
tinuous conductor of 3400 metres in length. The 
other ends were inserted in one branch of a Wheat- 
stone bridge; when the balance was obtained, the 
line showed a resistance of 57 ohms very nearly, as 
against 59 ohms ascribed to it by the telegraph de- 
partment. This again showed that the insulation 
afforded by the ice was amply sufticient for all signal- 
ling-purposes. This conclusion was corroborated by 


a determination of the constants of the battery used. 


One Léclanché gave a current of 24 milliamperes 


through the circuit, whilst two in series brought it 
up to 46.5. Knowing the resistance of the ammeter 
to be 1.85 ohms, and that of the line 57, we have 
from Ohm’s formula 


24 = 5 Rass he Pe 

1000 57 + 1.85 + R 
and & 

46.5 _ 2E 


1000” «57 +185 +2R 


where E is the electromotive force and R the 
internal resistance of a single cell. 
equations readily give R = 1.96 ohms, and E = 
1.459 volts. Direct measurements of these two 


These two 


uantities gave E = 1.46 volts, and R = 1.9 ohms, 
he agreement in the two cases is remarkably 


close, thus again showing that the line was in good 
working conditions. 
for the insulating properties of glacier ice, is sure 
to be turned to further account for the purposes 
of mountain telegraphy. 


This result, speaking so well 





has 
orge 


PERSONAL AND TRADE Nortrs.—Mr. J. A. Wesle 
r to Clarke’s Crank and 





Borer Recorp Boox.—We have received from the 


National Boiler and General Insurance Company, 
aor ares 22, St. Anne’s-square, Manchester, a book with 
rin 
alterations, repairs, &c., of steam 
book, if pro’ 
boiler at a glance. 


headings in which a record can be kept of clean- 
i i boilers. Such a 
rly kept, would show the life-history of a 


New Catepon1A.—In the island of New Caledonia, some 


700 miles from the Australian coast, there is a mountain 
of excellent iron ore, which could be shipped 

mine to the Illawarra (Port Kembla), New Sou 
where coal is being turned out. 


from the 
th Wales, 
at New Caledonia 
rich deposits of iron ore has long been known, 


Pat the difficulty has been the profitably working them 
in Australia, i i 

lation consists of about 10,000 free whites, mostly French, 
in addition to about 6000 convicts, and a sprinkling of 
Japanese, Kanakas, and Arabs. 


abour is cheap in the id, whose popu- 





Tue LAvAL TurBint.—We have been requested by the 


manufacturers of the Laval turbine (the Société de Laval, 
48, Rue de la i 
obtained at the most recent tests with their turbines. 
The machines in question were made by MM. Krusche 
and Ender, of Poibiance, near Lodz, and the trials took 
place on r 
a mean admission 
superheated to 234 deg. Cent. The highest horse-power 
measured on the brake was 307.8 ; the number of revolu- 
tions was 772, and the consumption of steam per effective 
horse-power was 13,92 Ib. 


Victoire, Paris) to publish the results 


December 21, 1899. The turbine worked with 
ressure of 192 lb., the steam being 





B.ast-FURNACES IN THE UNITED StatTes.—The number 


of furnaces in blast in the United States at the commence- 
ment of July was 284, as compared with 280 at the com- 
mencement of January ; 237 at the commencement of July, 
1899 ; 200 at the commencement of January, 1899; 185 at the 
commencement of July, 1898; and 188 at the commence- 
ment of Jan 
¢ ig a meus was o follows oun” ak named : 
uly, 5 tons; January, 
July, 1899, 263,363 tons ; 
July, 1898, 216,311 tons; and January, 1898, 226,608 tons. 
The weekly productive capacity had 
month by month this year : 
ruary, 298,014 tons ; Mare 
tons ; 
283,413 tons. 
stocks have considera 
commencement of July, at 421,038 tons, as com 
334,680 tons at the commencement of June ; 
at the commencement of May ; 197,532 at 


, 1898. The weekly productive capacity 
186 tons ; 
January, 1899, 243,516 tons ; 
January, 294,186 tons; Feb: 
anuary, ; Fe 

292,643 tons ; April, 289,482 
May, 293,850 tons: June, 296,376 tons; and July, 
While prodnotion has thus been falling off, 
ly increased. They stood, at the 

red with 
,077 tons 
 commence- 


148,336 tons at the commencement of 


ment of “— H 

March ; and 127,346 tons at the commencement of Febru- 
ary. Production has thus clearly been somewhat over- 
done, and a further restriction of the output will probably 
be required to restore the necessary equilibrium between 
supply and demand. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 8. 

AFTER a lull of seven months there are some signs of 
an improvement in steel and iron. The cutting of 
steel bars to 90 cents was the event of the week. 
raw material market has not improved in the slightest. 
Several large buyers are at present making inquiries 
and are anxious to place large orders for pig. Reports 
from Chicago, Cincinnatti, Louisville, and Birming- 
ham, all show an improving tone without large orders, 
but the orders will now be along ‘soon. The reports 
from around Pittsburg denote improving activity. 
The trusts will never make much headway in push- 
ing prices high as long as the Carnegie Company 
is in business. That establishment is erecting a 
bar mill which will make the Republic Iron and Steel 
Company sick. This latter company has once more 
announced it will not pay the wages asked. If this 
rash course should be persisted in it means that up- 
wards of 40 mills will make no iron. The American 
Tinplate Company failed to come to an agreement 
with its employés at Cleveland, Ohio, on Saturday. 
Should the tin mills all go on strike it will introduce 
quite a new factor into the situation. Wages have 
been reduced in Alabama mines to correspond with 
the average selling price of Alabama pig iron, 
which is 11 dols. per ton. All things considered, 
there is a better feeling here, growing out of 
the broadening requirements for iron and steel 
products. The locomotive makers have not booked 
many orders for a week or two, but the reports to-day 
show that several large companies will soon be ready 
to present their requirements. The steel rail makers 
are being hammered pretty severely for holding on to 
35 cents per ton, when it costs them very little over 
half that to make a ton of rails. Last autumn the 
companies contracted for 2,000,000 tons at the then 
ruling high prices. Now that they want to contract 


for another million or two tons they want to get| Arg 


them ata fair price, but the steel rail heathen laughs 
at their requests for civil treatment. It is a question 
of paying exorbitant prices or going without. Railroad 
requirements are expanding and all equipment plants 
are very busy. The railroads will continue to lead as 
heavy buyers. They are all making money relatively as 
to last year. Even the Reading Company shocked the 
public by paying a 14 per cent. dividend on its pre- 
ferred stock on August 6. The outlook is improving 
all round, and a sharp —— of demand is within 
the early probabilities. It will take a year to measure 
the effect of the expanding capacity in progress of 
new mills of magnificent construction and equipment 
of furnaces that will turn out 600 to 700 tons per day. 








SorocaBA.—The municipal authorities of Sorocaba 
(Brazil) have decided to contract a loan of 300,000 dols. 
for the purpose of carrying out a system of drainage for 
that city. 





British CoLuMBIAN Minerats.—The report of the 
Minister of Mines for the Province of British Columbia 
has been issued for 1899. It returns the value of the total 
mineral output of the a at 12,356,555 dols., as 
against 10,906,861/, in 1898. The value of the gold pro- 
duced last year is set down at 4,202,473 dols. Next comes 
coal, valued at 3,882,396 dols. Silver, which in 1897 stood 
at the head of the list, has fallen to the third place, 
being valued at 1,663,708 dols. Copper, valued at 
1,351,453 dols., follows closely. Lead is put down at 
878,870 dols.; coke at 171,255 dols.; and other minerals, 
at 206,400 dols. 


Be.eiAn Mecuanicat Inpustry.—The council of 
administration of the St. Leonard Engine and Tool Com- 
pany, reports that the profits for 1899-1900 were 19, 407/., 
red with 17,222/. in 1898-9. The industrial profit 
by the company in its last financial year was 
only 13,855/., as compared with 16,330/. in 1898. The 
company benefited last year, however, from its icipa- 
tion in the new enterprise known as the Metallurgique 
Russ-Belge, which was not in existence in 1898-9. 
The falling off in the industrial profits last year was 
attributable to the rise in raw materials. The amount 
distributed in dividends for 1899-1900 was 96002. The 
shareholders received 2/. 8s. per share for the year, as 
compared with 2/, 1s. per share distributed for 1898-9, 
and 2/. per share distributed for 1897-8. 





as com 
real 





A Mountain -CurmBine Locomotive.—The Baldwin 
Locomotive Works recently tu-ned out for the McCloud 
River Railroad, which extends from Upton to McCloud, 
California, a peculiar type of mountain - climbin 
<> It _ ~ av of _ —- coupl 

ther, and is designed especially for the steep 
in with which the line abounds. It is capable of 
hauling 125 tons of freight in heavy cars up a 7 
cent. grade, which is a rise of 369 ft. in a mile, besides 
lifting its own weight of 75 tons. One engineer, by a 
single operation of the throttle, manipulates this dual 
monster. One fireman feeds both furnaces. The engine 
is a wood burner, the fuel being carried on one side of 
the boiler, while on the opposite side are the water tanks. 

h engine, the two bei connected by bars, has six 
40-in. driving wheels. Each has four cylinders, two high 
and two low-pressure, embodying the Vauclain com: 
system. 


he | P’ 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At Thursday’s forenoon 
meeting of the market some 2500 tons were sold, and the 
rice advanced 3d. per ton for Scotch at 73s. 6d. per 
ton, but fell 104d. for hematite iron. In the afternoon 
1500 tons were dealt in, and Scotch lost 4d. from the fore- 
noon price, the others closing without further change. 
The settlement prices at the close were: Scotch iron, 
73s. 1}d. per ton; Cleveland, 69s. 104d.; Cumberland 
hematite iron, 82s. per ton. The market was flat 
on Friday forenoon, when some 3000 tons were sold. 
Scotch iron fell 10d. at 72s. 4d. per ton. In the 
afternoon 2500 tons changed hands, and Scotch re- 
covered 8d. of the forenoon decline. Other sorts 
were neglected. At the close the settlement prices 
were: 72s. 10}d., 693. 74d., and 82s. per ton. About 
5000 tons were dealt in on Monday forenoon. Holders 
were very firm, and Scotch iron was advanced 3d. over 
Friday’s price. In the afternoon over 1500 tons were 
dealt in, and the close was very firm. On the day Scotch 
iron made an advance of 6d. per ton. Cleveland was 
very strong, sellers advancing their prices 1s. per ton 
from the forenoon to 72s., and the settlement prices were : 
73s. 44d., 71s., and 82s. per ton. Only a small business 
was done on Tuesday, but the tone was steady, and at the 
last Scotch was 2d. per ton down, and hematite iron lost 
9d. per ton. The turnover amounted to about 6500 tons for 
the day. The only quotation recorded for Cleveland was 
72s. cash sellers, and for Cumberland hematite iron 
82s. 14d. per ton cash sellers. At the close the settle- 
ment quotations were : 72s. 3d., 71s., and 81s. 3d. per ton. 
Av the forenoon session of the iron market to-day 1500 
tons of iron were sold, and prices were firm. Scotch rose 
2d. per ton, Cleveland 2d., and hematite iron 44d. per ton. 
In the afternoon about 1000 tons changed hands, and 
Scotch closed 3d. easier than in the forenoon, and the 
settlement prices were: 73s. 3d., 72s., and 81s. 9d. per 
ton. The following are the prices for No. 1 makers’ iron : 
Clyde, 84s. per ton; Gartsherrie, 84s. 6d.; Calder, 
86s. ; pee on tiene —— 90s, oe fore- 
going all shi at ‘OW 5 engarnock (ship at 
rossan), 3s. 3 Shotts (shipped at Leith), 88s.; stn 
(shipped at Grangemouth), 85s. 6d. perton. Here are the 
shipments of pig iron for the week ending last Saturday 
from all Scotch ports: To Canada, 140 tons; to France, 
160 tons; to Germany, 155 tons; to Holland, 150 tons; 
to Belgium, 150 tons; to Spain and Portugal, 140 tons ; 
to other countries lesser quantities; and coastwise, 
3024 tons. The total for the week was 4104 tons, 
as compared with 4832 tons. For the year till last 
Saturday the shipments from Scotch ports amounted to 
225,959 tons, against 159,555 tons for the corresponding 
portion of last year. There is no fresh feature to report 
this week with regard to the warrant market. Prices of 
all classes of warrants are firmly held, and as stocks 
continue to decrease — although only very slightly 
now—sellers gain no courage to contest the position 
with holders. From America reports of greater 
activity are still to hand, but prices show again a 
rather downward tendency there, and at present 
figures must make their cheapness felt here by 
heavy shipments to this side before many weeks are 
over. From Germany, Belgium, and France, reports all 
show distinct weakness, and present no eee yet 
of the expected autumn demand. Makers here are quiet 
and inclined to meet reasonable offers. The furnaces now 
going number 81, as compared with 82 at this time last 
year. Six are making basic iron, 35 are making ordinary 
Scotch iron, and 40 are working on hematite iron ores. 
The stock of pig iron in Messrs. Connal and Co.’s stores 
stood at 93,012 tons yesterday afternoon, as compared 
with 95,856 tons yesterday week, thus showing a reduc- 

tion amounting for the past week to 2844 tons. 


Finished Iron and Steel.—Makers of malleable iron, 
more than any other braach, complain of the dearth of 
work. Founders have a like complaint, although the 
return of more normal relations in the price of tch 
and Cleveland iron should lead to shipments from 
the north of England. At the same time holders 
profess to have no fear at the dull reports received from 
Germany, as no increase in the stocks is at present 

ible. It is understood that an attempt is to be made 

y the manufacturers of iron and steel to secure more effec- 
tive co-operation, for there is nodenying the fact that out- 
side competition in the export markets 1s on the increase, 
not to mention the actual inroad in our home markets. If 
this competition broadens masters must find it difficult to 
resist the pressure for a lower range of values. More in- 
quiry has of late been reported for iron and steel in the 
manufactured state, and the question is whether it is a 
mere spurt or the forerunner of more lasting buying. 
Steelmakers take hope from the recurring rumours of 
probable heavy mercantile ship orders, and the expecta- 
tion that at least two of the fine warships that 


are to be given out for the British Navy will be 
secured for the Clyde. The steelmakers quote 8/. 2s. 6d., 
less 5 cent. for ship-plates, but there are some 


who will not take less than 8/. 7s. 6d. per ton. Abt 
the same time it is current on ’Change that 8/. less 5 per 
cent. cash has been accepted, and it is reported from the 
United States that makers of structural steel have de- 
cided to hold to their present prices. L quantities of 
ship and rail scrap are coming into the Clyde from 
America at shillings per ton below what sellers here say 
they can accept. 


American Hematite Iron.—A Glasgow house is bringin; 
over 5000 tons of hematite iron from New York at seve 
shill under local costs. erican sh iron is 
quoted 40s. per ton under Scotch prices, and tube strips 








are said to be 30s. per ton cheaper. 


New Shipbuilding Contracts.—Messrs. A. Rodger and 
Co., Port Glasgow, have received an order to build a 
steel screw steamer of large dimensions. The machine: 
will be supplied by the Clyde Shipbuilding and Engi- 
neering Company, Port G w. There have been several 
inquiries for sailing ships at Port Glasgow, and it is con- 
sidered not improbable that orders may follow.—Messrg, 
Charles Connell and Co., Scotstown, Whiteinch, have 
booked an order for a steamer of between 4000 and 5000 
tons.—Messrs. Napier and Miller, Yoker, have booked 
an order for a large steamer, and it is said that there are 
quite a number of inquiries in the market for new 
steamers. 


American Cast-Iron Pipes.—The United States Cast- 
Tron Pipe and Foundry Company have issued circulars to 
Glasgow houses offering best qualities of pipes at prices 
under those ruling 1 y. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Local Railways Reports.—At the meeting of the Shef. 
field District Railway Company the chairman (Mr. Emer- 
son Bainbridge, M.P.) stated that from a rough estimate 
the working company anticipated that they would be in 
& position to pay over a sum that would go a long way 
towards covering the estimated amount chargeable against 
the revenue which, considering the short time the line 
had been open, might be considered satisfactory. The 
gross receipts for the half-year of the Lancashire, Derby- 
shire, and Kast Coast Railway were 40,880/., the highest 
figure reached in the cages since the railway was first 
opened for traffic. e statement submitted by the 
directors of the South Yorkshire Junction Railway to the 
nineteenth ordinary general meeting of shareholders, 
showed that the half-yearly 34 per cent. guaranteed divi- 
dend warrants were posted to the stockholders on June 30, 
The accounts were adopted. 


The Grimsby Fishing Fleet and Coal Prices.—The in- 
tention to lay up a number of the boats of this fleet in 
consequence of the high price of coal and other materials 
has been abandoned by the owners, at all events for 
the present, as fully a thousand men would have been 
thrown out of employment. a effort is to be made 
to work the vessels more economically. 


Iron and Steel.—Manufacturers of Bessemer, Siemens, 
and other open-hearth steels report a very decided im- 
provement in the demand, and that hesitation in placing 
orders is by no means as pronounced as it was a few 
weeks ago. Consumers seem to have come to the conclu- 
sion that, having regard to the scarcity of hematite irons 
and the scarcity of fuel, there can be no appreciable re- 
duction in steel for some time to come, and they are 
arranging for supplies during the next six months, and 
in some cases for contracts to extend over 12 months. 
Another factor in the situation is that the leading 
home and some foreign railway companies are plac- 
ing orders much more freely than they have done 
for many months past, and on tyres, axles, springs, 
buffers, and other stores, some firms are well engaged. 
Although the engineering establishments have now plenty 
of work on hand, it is stated that contracts for future 
deliveries are not coming forward very freely, and some 
firms are anticipating a quiet time. There is a well- 
sustained demand for heavy grinding machinery, and one 
firm having had difficulty in obtaining the necessary grit 
stones, have provided a substitute which, so far, ln 
answered every requirement. Manufacturers of spades, 
shovels, and other mining and excavating tools are work- 
ing arrears of orders more — than others are — 
in to take their places, and they are looking forward wit 
some anxiety to the expected demand from South Africa. 


South Yorkshire Coal Trade.—The coal industry re- 
tains its prosperity. Business done in all qualities is ex- 
ceedingly brisk, and the demand for domestic fuel is un- 
precedented at this time of the year. The large tonnages 
which are being brought to bank at the various pits is 
mostly contracted for, but what is over is eagerly pur- 
chased in the open market at high figures. Huge 
quantities are being despatched through the east coast 
ports to the Continent, and home manufacturers are 
taking more steam coal than has been the case the 
last few weeks. The quietness in the demand for 
small coal and slack is passing away, and already 
there are signs of an increasing demand. The coke trade 
is very active, and the supply is barely sufficient to meet 
the orders. The miners will probably very shortly par- 
ticipate in the prosperity of the trade, for the following 
terms of the Yorkshire Miners’ Association are likely to 
be accepted ; 5 per cent. advance on the first making-up 
day in October ; 5 per cent. on the first making-up day 
in January ; and 5 per cent. on the first making-up day 
in February. Then the wages will be 60 per cent. above 
the rate of 1897. 





New ZEALAND.—The population of New Zealand in- 
creased from 626,658 in 1890 to 756,505 in 1900. These 
totals do not include Maoris. The general wealth of the 
colony advanced from 142,631,461/, in 1890 to 217,587, 4810. 
in 1900. 

Suay Locomorives.—The Lima Locomotive and Ma- 
chine Company, Lima, Ohio, which builds Shay geared 
locomotives for use on heavy grades and sharp curves, has 
increased its capacity 50 per cent. by the addition of new 
tools, and is running its works 23 hours day. The de- 
mand has been exceptionally good for the past year. A 
nr nap Po pega: Aye now et for a 
ment a’ while a special 91-ton engine is being bui 
for the Canadian Pacific Railway, for use on some of the 








heavy grades on that line. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiEsBroucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on Change, but the tone of the market 
was very cheerful; quotations had an up tendency, 
and a fair amount of business was transacted. No. 3 g.m.b. 
Cleveland pig iron sold at 70s. for prompt f.o.b. delivery, 
and that was the general market quotation, though some 
buyers endeavoured to P se oo the ruling quality at 
693. 9d. The lower kinds of iron were pretty plentiful 
and comparatively cheap, No. 4 foundry bein obtainable 
at 67s. and grey forge 663. Middlesbrough warrants, 
after touching 70s. 9d., eased and closed 70s. 6d. cash 
buyers. East coast hematite pig was in good demand, 
and Nos. 1, 2, and 3 could not be bought under 863., 
while several sellers would not quote below 86s. 6d.—a 
figure which they re rted they experienced little diffi- 
cilty in obtaining. An order for 8000 tons was reported 
to have been placed at the last-mentioned price. Middles- 
brough hematite warrants were not quot Spanish ore 
was very strong, but there was not a great deal doing in 
it. Rubio was 2ls. 9d. ex-ship Tees. Freights from 
Bilbao were fixed at 83. 3d... and vessels were re- 
ported scarce. To-day inquiries were on an exten- 
sive scale, and further improvement in prices was 
shown. The demand was chiefly for No. 3 Cleveland, 
and that quality, though sold early in the day at 70s, 
could not very well be bought towards the close of the 
market under 71s., and sales were recorded at the last- 
named figure. Middlesbrough warrants jumped up to 
71s, 6d. cash buyers. Other quotations were the same as 
yesterday. There seems little doubt now that buyers 
have got tired of holding off, and those who have orders 
to give out, having arrived at the conclusion that no 
advantage is to be derived by further delay, are now 
giving out work. Still, buyers as a rule will not commit 
themselves far ahead, and as a rule confine themselves 
chiefly to transactions for early delivery. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades there is not much new to report. 
Most firms keep very well employed, and though new 
orders are by no means abundant, work is being given 
out from time to time. The weakness in ship-plates which 
showed itself a little while ago seems to have disappeared. 
Bar makers are busy, and they are very firm in their quo- 
tations. Common iron bars are 9/. 10s.; best bars, 10/.; 
best best bars, 11/.; iron ship-plates, iron ship-angles, and 
steel ship-angles, each 8/. 2s. 6d.; steel ship-plates, 8/.; 
steel hoops, 10/.; and heavy sections of steel rails, 7/. 5s. 
—all less the customary oS 4 per cent. discount for casb, 
except rails, which are net at works. 


Consett Iron Company, Limited. —Sir David Dale, 
Bart., presided at the annual meeting of shareholders of 
the Consett Iron Company, and moved the adoption of 
the report, in which a dividend making 50 per cent. for 
the year was recommended ; and suggestions were made 
to add 100,000/. to the blast-furnace reconstruction fund ; 
and 50,0007. to a a improvement fund. The chair- 
man said the year had been one of increasing Se 
prices of coal, coke, iron, and steel having largely in- 
creased ; with the accompaniment, of course of higher 
wages havin;; to be paid. Some discussion took place as 
to the policy of the division of the shares, several share- 
holders suggesting that the shares be divided into 1. 
shares, which would allow among other advantages the 
purchase of some by workmen of the company. The chair- 
man, whilst not entirely agreeing with the proposal, pro- 
mised that the course of events with companies that had 
adopted such a system should be watched. 


Messrs. Richard Hill and Co., Limited.—The report and 
balance-sheet of Messrs. Richard Hill and Co. (1899), 
Limited, show profits of 26,8067. 93., making, with tke 
balance brought forward, a total of 28,1417. 19s. 1ld. A 
dividend at the rate of 6 per cent. per annum on the 
preference shares, and one at the rate of 124 per cent. per 
annum on the ordinary shares, is recommended. is 
will absorb 52737. 193. 2d. and 10,4667. 14s. 3d. respec- 
tively. Itis proposed to add 2256/. 19s, 10d. to reserve 
fund, and carry 5222/. to next account. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has shown sustained 
activity ; the demand for all kinds of large is as strong as 
ever, and recent prices have been fully maintained. 

here is an impression, however, that prices are not likely 
to be carried any higher. The best steam coal has made 
283, to 293. per ton, while secondary qualities have 
brought 26s, to 27s. per ton. There has been an active 
inquiry for house coal; No. 3 Rhondda large has made 
23s. to 23s. 6d. per ton. Foundry coke has been making 
348. to 363. per ton, while furnace ditto has brought 
31s. to 32s, 6d. per ton. As regards iron ore, the best 
rubio has been quoted at 20s. 6d. to 2is. per ton, and 
Tafna at 193. 6d. to 20s. per ton. 


More Welsh Coal.—Messrs. ©, Jenkins and Sons, 

ridgend, have opened a new —- near Bryncethin. 
A capital seam of coal has been struc , underneath which 
48 a vein of good fireclay. 


penton — A new town hall has just been completed for 
ynton at the cost of Sir G. Newnes. The gift of Sir 

rge represents a sum of not far short of 20,000/., 
oa? detail having been liberally and carefully worked 


a Graving Dock for Barry.—The boring of several 
oa t. trial holes on the site of a proposed new graving 
ock on Sully Moors, Barry, has been carried out under 
© superintendence of Mr. J. Westall. The preliminaries 
are being pressed forward in order that a contract may be 





let for the construction of the dock before the winter 
commences. 


Coal on Welsh Railways.—At the half-yearly meeting 
of the Taff Vale Railway Company, the chairman (Mr. 
R. L, G. Vassall) called attention to the fact that the 
directors were able to recommend for division only 6480/. 
less than at the corresponding date of 1899. Although 
they had to pay practically nothing for their coal, the 
Rhymney Railway Company had only been able to divide 
at the rate of 9 per cent. per annum, instead of 10 per 
cent. per annum. a loss of one-tenth. The Barry Railway 
Company only paid 7 per cent. per annum, instead of 10 
per cent. per annum, a loss of nearly one-third, while the 
Taff Vale Railway was able to recommend a 3} per cent. 
dividend, instead of 34 per cent., a loss of only one- 
fourteenth. 


Welsh Coal for the Navy.—The Lords of the Admiralty 
have let contracts for the supply of about 150,000 tons of 
the best Welsh coal to the Navy, deliveries to be made 
during the next four months. The contract prices range 
between 263. and 27s. per ton net. The National Col- 
liery is to supply 10,000 tons ; the Cambrian Collieries, 
Limited, 16,000 tons; the Ynisher Colliery, 10,000 tons ; 
the Albion Steam Coal Company, 10,000 tons; Locketts’ 
Merthyr Coal Company, Limited, 7500 tons; Hood’s 
Merthyr Glamorgan Coal Company, 20,000 tons ; and the 
Powell-Duffryn Coal be morn Limited, 2500 tons. The 
Hills Plymouth, Dowlais, and Ocean Collieries also par- 
ticipate in the Admiralty orders. 


Water Supply of Cardiff.—The annual inspection of the 
Cardiff Corporation Water Works in the Taff Vawr 
Valley was made on Thursday by the Mayor and Corpo- 
ration, accompanied by a number of the borough officials. 
On arriving at Merthyr in special saloons, the visitors 
were driven in covered carriages to the Cantreff reservoir, 
where light refreshments were offered, and a start was 
next made for the Beacons reservoir, where luncheon 
was provided by the Mayor. In the course of the after- 
luncheon proceedings, Mr. Priestley, the borough water 
works engineer, stated that the present water supply of 
the town would be found amply sufficient for the next 30 
years. “ 


South Wales Coal and Iron.—The exports of coal from 
the five principal Welsh ports in July were: Cardiff— 
foreign, 1,094,729 tons ; coastwise, 232,638 tons. Newport 
—foreign, 193,578 tons ; coastwise, 66,853 tons. Swansea 
—foreign, 169,353 tons; coastwise, 48,685 tons. Llanelly 
—foreign, 20,814 tons; coastwise, 7174 tons. Port Talbot 
—foreign, 24,023 tons; coastwise, 11,685 tons. The ex- 
ports, foreign, were accordingly 1,501,497 tons, and coast- 
wise 367,036 tons. The exports of iron and steel from the 
five ports in July were 2876 tons; of coke, 11,337 tons; 
and of patent fuel, 84,751 tons. The exports of coal from 
Cardiff in the first seven months of this year were 9,467,125 
tons ; of iron and steel, 20,404 tons; of coke, 47,646 tons; 
and of patent fuel, 243,520 tons. The exports from New- 
port were: Coal, 2,009,537 tons; iron and steel, 11,507 
tons; coke, 20,462 tons; and patent fuel, 45,716 tons. 
From Swansea—coal, 1,373,582 tons; iron and steel, 1499 
tons ; coke, 8679 tons ; and patent fuel, 286,189 tons. From 
Llanelly—coal, 158,942 tons, From Port Talbot—coal, 
266,731 tons. 


Torpedo-Boat Destroyers for Devonport.—Of 30 torpedo- 
boat destroyers now in course of construction for the 
Navy, the Lords of the Admiralty have decided to attach 
nine to the Devonport command. These nine are the 
following : Zephyr, —- by Messrs. Hanna, Donald, 
and Wilson, of ers €2 =e building by Messrs. 
Laird Brothers, Birkenhead ; Falcon and Ostrich, build- 
ing by the Fairfield Shipbuilding Company, Glasgow ; 
Lively and Sprightly, building by Messrs. Laird Brothers, 
Birkenhead ; and Tiger, Thorn, and Vigilant, building by 
Messrs. J. Brown and Co., Glasgow. The Zephyr is ex- 
pected to be delivered at Devonport next month, and she 
will be followed in October by the Express. 


Gloucester Railway Carriage and Wagon Company, 
Limited.—The dividend of this company for the year 
ending June 30, 1900, has been fixed at 74 per cent. per 
annum, 15,000/. being at the same time added to the 
general reserve, and 7702/. being carried forward to the 
credit of 1900-1. The business of the past year has been 
satisfactory. The company now repairs and maintains 
21,356 wagons, including its own. 


The ‘* Arrogant.”—The Arrogant, cruiser, which re- 
cently arrived at Devonport from Las Palmas tc be re- 
fitted | prior to syjcining the Channel Squadron, is not ex- 
pected to leave Plymouth before the end of October, as, 
in addition to being fitted with new high-pressure piston- 
rods, she is to receive an additional condenser. 

Gas at Warminster.—The price of gas at Warminster is 
to be raised to 4s. per 1000 cubic feet at the close of next 
month. 

The New Royal Yacht.—The new Royal yacht is to go 
through a series of trials, including a 48-hours’ run. 
Later on she will make a trip to Halifax and back. 





AMERICAN SwitcHEs ror SoutH Arrica.— The Union 
Switch and Signal genni g. of Pittsburg, has secured 
a large contract for special frogs and switches for the 
Cape Government Railways. This is the first order of 
the kind which the company has secured for South Africa, 
and it follows closely upon a large South African order for 
rails obtained by the — os Company. The 
contract just given to the Union Switch an —— 
Company is understood to be worth several hundred 
thousand dollars. It was secured through Sir Douglas 
Fox, who is represented in New York by Sir F. Stuart 
Williamson. 





FOREIGN AND COLONIAL NOTES. 


New Zealand Telegraphs.—The number of telegrams 
forwarded in New Zealand in the financial year 1899- 
1900 was 3,469,731, as compared with 1,961,161 in 1889- 
1890, showing an increase of 77 per cent, in ten years. 


Congo Railway.—The revenue of the Congo Railway in 
the twelve months ending June 30, 1900, is returned at 
526,8537., as compared with 404,341/. in 1898-9. The 
largest collection in any one month in 1899-1900 was made 
in April, viz., 54,0742. : 

Coal in Algeria.—Coal has been discovered in various 
parts of Algeria. Lignites have also been met with. 
Algerian coal is not considered equal to Welsh, but it is 
about as good as Scotch. 


Pig in Germany.—The production of pig in German 
in June amounted to 683,217 tons, as compared wit 
663,415 tons in June, 1899. The aggregate output for the 
first half of this year was 4,051,557 tons, as compared with 
4,000,424 tons in the corresponding period of 1899, 


Eguptian Cotton Production.—The growth of cotton in 
Egypt has greatly increased during the last 20 years. In 
1878-9 the production was 209,963,500 1b.; in 1888-9, 
339,538,100 Ib.; and_in 1898-9, 696,987,455 Ib. Owing to 
an unusually low Nile only a moderate crop is antici- 
pated next season. The great increase in production 
during the last two decades is, of course, largely attribu- 
table to the security afforded by British rule in pt. 


British Columbia.—The value of the mineral production 
of British Columbia last year was 12,393,131 dols., as 
compared with 10,906,861 dols. in 1891. The coal mines 
of the province turned out 1,306,324 tons of coal last year, 
as ak ae 34,251 tons of coke. These figures show an 
——_ of 170,459 tons of coal, but a decrease of 730 tons 
of coke. 


Russian Metallurgical Industry.—The production of 
pig in Russia last year amounted to 163,115,811 8, 
showing an increase of 214 per cent. as compared with 
1898. The production of iron last year was 34,553,916 
poods, as com d with 30,457,283 poods in 1898. The 
production of steel attained an ate of 80,667,140 
poods last year. A Russian pood is equivalent to 36 lb. 
English. 

Pennsylvanian Coal for London.—-The first cargo of 
Pennsylvanian soft coal ever despatched from Pennsyl- 
vania to London has been loaded on the British steamer 
Queenswood, specially chartered for the purpose. The 
Queenswood’s cargo will comprise 4000 tons, and her 
owners will receive a freight rate of 16s, per ton. 


British Columbian Gold.—The value of the placer and 
lode gold produced in British Columbia last year was 
3,918,972 dols. The yield of placer gold last year was 
valued at 1,344,900 dols., or double that of 1898, when a 
value of 643,346 dols. was attained. The output of gold 
from lode mining last year was valued at 2,857,573 dols., 
a an increase of 656,356 dols. as compared with 

98, 


A Monster Girder.—One of the largest girders ever 
turned out at the Pennsylvania Steel Company’s works 
at Steelton, Pennsylvania, has been shipped for a bridge 
at Rochester, New York. The girder was 81 ft. long 
and 15 ft. high, and three gondola cars were required for 
its transportation. 

Baldwin L tives.—The Baldwin Locomotive Works 
are about to despatch 15 ben. passenger locomotives to 
the Lehigh Valley Rail and two large passenger 
engines to the Union Pacific Railroad. 


British Columbian Silver.—The silver production of 
British Columbia last year amounted to 2,939,413 oz., 
valued at 1,663,708 dols. As compared with 1898, last 
year’s production showed a falling off of 1,357,619 oz.; 
the value was also less by 712,133 dols. 


American Petrolewm.—The aggregate value of the 
petroleum exported from the United States in the 30 years 
ending with June, 1900, inclusive, was 1,379,208,000 dols. 
The aggregate quantity of petroleum —— during the 
30 years was 16,839,100,000 gallons. The exports show 
no tendency to decline, having amounted in 1899 to 
951,000,000 gallons, while in 1889 they stood at 
680,700,000 gallons, and in 1879 at 421,700,000 gallons. 

Electric Power in the United States.—The Richmond 
Locomotive and Machine Works, Richmond, Virginia, 
will soon be worked throughout by electricity. 


Australian eg Boye og works are about to 
be erected at Geelong, about 40 miles from Melbourne. 
The iron ore proposed to be dealt with is that met with 
in the Lal Lal district. This ore is stated to be equal in 
quality to the best Swedish. 


Electricity in Canada.—The Royal Electric Company, 
Montreal, manufacturers of electrical machinery and 
supplies, light, power, &c., realised in its last financial 
year a — of 556,692 dols., as compared with 
267,684 dols, in 1898.9, 

The Grand Trunk at Montreal.—In proposing a subsidy 
of 46,0007. in aid of the reconstruction of the Victoria 
bridge of the Grdnd Trunk Railway of Canada over the 
St. Lawrence at Montreal, Sir Wilfrid Laurier stated that 
the whole cost of the works contemplated would be 426,0007, 
About 2000 tons of steel would be used in the superstruc- 
ture, and three-fourths of this steel would have to be 
imported from the United States, as it could not be 
obtained in Canada. The customs duty paid to Canada 
would be about 45,5007. 


Central Argentine Railway.—The Central Argentine 
Railway Company is about to purchase the Western and 
Santa Fé line, with its accessories. 
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GUTTA-PERCHA. 
To THe Eprror or ENGINEERING. 

Siz,—I note in the current issue of the India-Rubber 
and Gutta-Percha Trades Journal that the editor of that 
periodical still persists in endeavouring to minimise the 
value of the compound, the formula of which I pub- 
lished in your journal. Now, I have no _ hesitation 
in saying that the compound will not only prove of 

+ service and value as a cheapener of gutta-percha 
or many of its uses, but will greatly help towards 
the utilisation of one of the waste products from paper 
mills, viz., paper sludge. It was the view of turn- 
ing these waste products into commercial use that led 
me to the experiment resulting in the production of 
the gutta-percha compound referred to in my previous 
letters, and it was because I have not the opportunity 
or inclination to work on the compound to any great 
extent for the purpose of ascertaining all its merits 
that I laid bare the formula that those more interested 
in the matter might do so ; therefore the editorial remarks 
published in the journal just referred to are perfectly 
superfluous. Thus your contemporary says, ‘In a 
letter to ENGINEERING, of July 22, Mr. H. C. Standage 
takes some exception to the comments I made in these 
columns on a former letter of his to ENGINEERING anent 
his new and improved gutta - percha compound: but 
T am afraid I still remain in a somewhat unrepentant 
mood. The value of compounds or substitutes, or 
whatever they may termed, of this sort is not 
to be determined by laboratory experiment; and I 
rather fancy that anyone interested would have to wait 
a considerable period before I could give an opinion 
of real value founded upon the time test as to the possi- 
bility of any such compound taking the place of gutta- 
percha for deep-sea insulation purposes.” Now, it 1s pre- 
cisely because the value of the compound cannot be de- 
termined as a commercial commodity by ‘laboratory 
experiment” that I made the formula public, so that 


those having the opportunities could test the value of the | }, 


compound by practical use, as regards ‘‘ deep-sea insula- 
tion pur .’ IT never suggested that this was the only 
use to which the compound could be put; in fact, I dis- 
claimed all idea as to how the compound would behave 
under water, hence these remarks of your ey 
are entirely uncalled for, but they serve as a peg on whic! 

to base his deprecatory remarks. There are a hundred 
and more ways in which the compound can be utilised 
in place of pure gutta-percha other than for deep-sea in- 


sulating purposes. 


Yours truly, 
August 9, 1900. H. 


C. STANDAGE, 








STONE BREAKING. 
To THE EpiToR oF ENGINEERING. 

Sir,—My attention has just been called to an error in 
your issue of July 13, page 44, re stone ag ce 

The piecework price in this district for hand-breaking 
pit flints is 11d. to 1s. per yard of about 24 cwb., or, say, 
about 4d. per hundredweight. This means at least 8 cwt. 
per hour, a very different result from the 4 cwb. to ? cwb. 
per day given by Captain Longridge. 

I understand that 1s. 4d. per yard is paid in the Weald 
of Kent for breaking Kentish rag-stone for road metal, 
the difference being owing to the greater toughness of the 
latter compared with flints. 

Yours faithfully, 
Percy J. NEATE. 

The Borstal Manor Cement Company, Ltd., 

Borstal, near Rochester, Kent, August 11, 1900. 








THE “DRIFT” AND “ THROW” OF A 
PROJECTILE. 
To THE Epitor or ENGINEERING. 

Str,—Mr. Bridges Lee’s explanation of the ‘‘ drift” 
caused by the spin of a bullet is not at all satisfactory. 
His argument comes to this: 

The axis of the spinning bullet remains throughout its 
flight parallel to the axis of the barrel at the moment of 
firing. Consequently, except in the very early stages of 
the flight, the axis of the bullet is not parallel to the 
direction of its motion ; but the bullet moves through the 
air diagonally, the underside being in advance. 

Hence, in the case (¢.g.) of a right-handed spin, the 
leading face of the bullet moves from right to left, and, 
according to Mr. Bridges Lee, the bullet ro//s, as it were, 
to the right, upon the air compressed by its motion. 

This looks plausible at first sight, but > 4 tennis player 
knows that a ball served fairly hard, with a right-hand 
cut” (i.c., spinning about a vertical axis, in such a 
direction that the leading face of the ball moves from 
right to left), will have a ** drift” to the left. The rolling 
argument, therefore, falls to the ground. 

The nature of the forces acting on the bullet may, 
perhaps, be most readily understood by referring to Fig. 1 
of Professor Hele-Shaw's »aper on ‘‘ Pressure Due to 
Flow Round Submerged Surfaces.” The pressure is 
least where the lines are fine and close together ; greatest 
where they are thick and far apart. Applying this figure 
to the case of a bullet, there is clearly a couple tending 
to tilt its nose still further upward. 

Now it is a well-known principle of gyrostatics, that 
when a body spinning clockwise about a horizontal axis 
in line with the observer's eye, is acted on by a couple 
tending to depress the near end of that axis (or elevate 
the distant end), the result will be that the axis of spin 
will rotate about a vertical axis in a direction clockwise 
to an observer looking down upon it. 


This is the case of a bullet with right-handed spin. 
The nose is deflected to the right, and the fact that the 
bullet follo 

In reality 


needs no explanation. 
e axis of the bullet has a continuous “‘ pre- 











cessional” motion, the “‘ precession” being in the same 
direction as the _. so that at greatest distances the 
drift: ought to be downwards, then to the left, and then 
upwards ; the drift, of course, being always in the direc- 
tion in which the nose of the bullet is deflected. é 

But the rate of spin of a modern bullet being very high, 
and the deflecting force small, the precession must be 
correspondingly slow ; so that in all probability the bullet 
is spent before one complete precessional rotation has 
been performed. 

Another ere to which I should like to call attention 
is that Mr. Bridges Lee attaches far too + importance 
to the effect of difference of altitude. simple calcula- 
tion shows that, if the time of flight be 2 seconds (not a 
‘‘quite moderate” range), and the difference of altitude 
between firing point and objective be 500 ft., measured 
(for simplicity) perpendicular to the earth’s axis; the 
westerly drift of the bullet, due to the earth’s rotation, is 
almost exactly in. 

The statement that the effect of 100 ft. of elevation 
‘is oe prs eg to many miles measured on the flat” is 
absurd on the face of it. At latitude 45 deg. the effect of 
100 ft. of elevation is the same as that of 100 ft. of lati- 
tude; at the poles difference of altitude has no effect ; 
and at the equator difference of Jatitude has no effect. 

Yours faithfully, 
L. SHELYoRD BIDWELL, 

Riverstone Lodge, Wimbledon Park-road, South- 

fields, S.W., August 11, 1900, 





INVENTORS AND PATENTEES. 
To THE EpiToR OF ENGINEERING. 

Srr,—Should a man invent and neglect to patent, he 
must not be surprised to see the article in the catalogues 
and circulars of others, but when the inventor pays the 
State for a patent, and an infringer simply says he made 
and sold the thing before the date thereof, surely it is the 
duty of the Government to call upon the pirate to prove 
is words, as it is utterly impossible for a poor patentee 
to do so under the present system of litigation and legal 
practice, should the infringer be obstinate. 

I have paid dear for expegience, I know too well what 
the practice of some unprincipled manufacturers is, and 
when a poor patentee gets into this position he had better 
never been born, and, therefore, I say that if the patent 
laws cannot be amended as above stated, the sooner the 
Patent Office beomes a thing of the past the better for 
such as me; in fact, did the world know all that I have 
suffered by being robbed of my honest patent rights it 
would be shocked, and but for m health during 
the whole of the last 20 years I should certainly have 
made myself very conspicuous in publicly exposing the 
gross treatment I have suffered. 

I do not know whether it will be too much for me to 
ask you to publish this letter, but I should be glad if you 
would for the benefit of inventors generally. 

Yours truly, 
JAMES CHANDLER, Engineer. 

3, Royal Parade, Eastbourne, August 15, 1900. 








GODALMING WATER WORKS. 
To THE EprTor or ENGINEERING. 

Srz,—In your issue dated August 3 (page 139), you 
publish a very interesting description of the above under- 
taking in which the works recently carried out by Messrs. 
Shone and Ault are very fully described. As, homer, 
the opening oy hs contain a brief reference to the 
earlier history of the late company and its original works, 
it might be interesting to some of your readers to know 
that the latter were designed and carried out by the late 
Mr. Jabez Church, who acted as consulting engineer to 
the company from the date of its formation up to the 
application for a provisional order in 1890. 

Yours faithfully, 
Percy GRIFFITH. 

54, Parliament-street, Westminster, August 16, 1900 








Eruiop1an Rattways.—The French company for carry- 
ing out certain lines in Ethiopia has now sent out a suffi- 
cient meeeny of rails to provide for the construction of 
1104 miles of permanent a Four locomotives have 
also been sent out, and a fifth is on the point of being 
despatched. Orders have also been given out for 61 car- 
riages and trucks, and the greater part of this rolling 
stock has been brought into use. 





THE TELEPHONE IN CuILI,—The revenue from all sources 
of the Chili Telephone Company for the year endin 
March 31, 1900, was 651,436 dols., as compared wit 
599,994 dols. in 1898-9, showing an increase of 51,442 dols. 
The expenditure last year was 364,549 dols., as compared 
with 375,230 dols. The net revenue in 1899-1900 was 
accordingly 286,887 dols., as compared with 224,764 dols. 
The dividend for 1899-1900 has been fixed at the rate of 
4 per cent. per annum, absorbing 8800/., and leaving 
10032. to be carried to the credit of the current financial 
year. 





A CanapIAN Power Canau.—The first sod of the Hamil- 
ton and Lake Erie Power Canal has been turned with some 
ceremony at Silverdale. The canal is to tap the Welland 
ata point where there will be a constant rush of water. 
The canal, which will be a work of mere earth cutting, will 
run 64 miles to the Jordan, otherwise known as Twenty- 
mile Creek, a stream which enters Lake Ontario 20 miles 
from the mouth of the Niagara. In the course of the 
rocky channel of the Jordan are two or three falls, the 
highest of them being at Jordan, where there is an abrupt 
fall of 100 ft. The total fall which can be utilised for pro- 
ducing power has been ascertained to be about 250 ft. 








THE CHATWOOD PATENT SAFE AND LOCK 

COMPANY, LIMITED, v. THE RATNER 
. SAFE COMPANY. 

EFORE Mr. Justice Byrne, August 8, 1900, Mr. Bous: 
field applied on behalf of the Chatwood’s Patent Safe and 
Lock Company, Limited, for an injunction to restrain 
the Ratner Safe Company from infringing their patent, 
paane the trial of the action commenced against the 

atner Company by Chatwood’s Patent Safe and Lock 
Company, Limited, for infringement. The patent in 
question, No. 4100 of 1890, relates to an improved method 
of making the bodies of safes. The safe body is made by 
forming flanges along the front and back edges (or either 
of them) of a ductile plate, and after cutting V-shaped 
gaps in the flanges, the plate is bent transversely to form 
the corners. Thus a shell, consisting of the four sides of 
the safe, is formed with inwardly directed flanges at the 
front and back edges. The back plate and front frame 
are placed against the inside face of these flanges, and 
are attached to them by rivets. Mr. Bousfield stated 
that it was not usual at this stage to press a motion of 
this sort, but the circumstances of this case were peculiar, 
and justified him in doing so. Before the infringement 
complained of, the defendants presented a petition for the 
revccation of the patent, which proceeded to a certain 
stage. Particulars of objection were put in, and leave to 
amend the patent was sought and obtained on the usual 
terms. At the Patent Office the Ratner Company 
opposed the amendment, and failing in their opposition, 
appealed to the law officer, and again failed. Accordingly 
an order was made to amend the patent, as desired by 
Messrs. Chatwood. The Ratner Safe Company then 
exercised their right, and discontinued their petition. In 
the meantime, however, they had commenced to manu. 
facture the safes, and Messrs. Chatwood had commenced 
the present action for infringement against them. 

Mr. Bousfield argued that the inference was that the 
Ratner Safe bere grid withdrew their petition because 
they were satisfied that they could not prosecute it with 
success, the patent being valid, and that on the cases 
there was an inference that where a patent has run ten 
years (as this patent had) without being challenged, it 
was valid, and he submitted that that inference was 
—— by the fact that a flaw had been found and 
rectified. 

After some discussion, Mr. Justice Byrne suggested 
that the justice of the case would be met by ordering the 
action to be set down for trial at once, in which case it 
would probably be heard before Christmas. This was 
agreed to, and the case set down for trial accordingly. 








CANADIAN Iron Orng.—Large quantities of iron ore are 
being taken from the Wilbur mines on the Kingston and 
Pembroke Railway. A spur line is to be laid to the mines, 
and = Dominion Parliament has voted 7600/. as a 
subsidy. 





CaTaLocurs.—The General Electric Company, Limited, 
67, 69, 71, 88, and 92, Queen Victoria-street, London, and 
also of Manchester, Glasgow, Birmingham, Newcastle, 
and Dublin, have just issued a revised catalogue of electric 
bells, accessories, and lightning conductors. This volume 
contains illustrations and prices of a vast number of dif- 
ferent sizes and patterns of electric bells, indicators, 
pushes, switches, conductors, batteries, terminals, &c. 
At the end it has a chapter on wiring and fitting, by aid 
of which anyone can understand the best method of 
arranging wires under all circumstances. This catalogue 
is ; pe a revelation of the immense amount of ingenuity 
and care expended by a cp firm on one department of 
its business. The prices show that the s must be 
turned out in very — numbers and with the aid of 
modern machinery.—We have received from the General 
Electric Company, Limited, a copy of their new illus- 
trated price-list of cables, conduits, casings, and wiring 
sundries generally. Amongst the items catalogued are 
twin paper insulated lead-covered wires and cables, as 
well as vulcanised twin wires and cables intended for use 
on conduit systems. Some neatly designed adaptor blocks 
for connecting up conduits with casings are also illus- 
trated, together with a number of new patterns of high- 
tension insulators.—Messrs. Graham, Morton, and Co., 
Limited, of Leeds, have just published a pamphlet con- 
taining illustrated descriptions of elevating and conveying 
plant suitable for gas works, electric power stations, 
warehouses, and stores, The firm make most types of 
conveyor, including the worm, the ag fmm and the 
rubber belt patterns.—Messrs. Makins, Limited, of 12, 
Walbrook, E.C., have sent us a catalogue describing their 
‘‘cone system” of maintaining circulation in steam 
boilers, and of superheating steam.—The Ransome and 
Smith Company, of 17-19, Smith-street, Brooklyn, New 
York, have issued a circular giving particulars of the 
Ransome concrete mixer so largely used on important 
harbour works.—The British Thomson- Houston Company, 
Limited, of 83, Cannon-street, E.C., have sent us a copy of 
a —— describing their new recording watt meter, 
specially intended to check waste of power by the motor- 
men en electric tramways.—Messrs. George Harrison and 
Co., of the Ure Bank Engine Works, Halifax, have issued 
pamphlet describing with illustrations their ‘‘ Fast Grip 
parallel vice, of which they make several patterns, sult- 
able respectively for fitters’ use, or as adjuncts to planing, 
milling, or eo! machines.—We have received from 
the Prentice Brothers’ Company, of Worcester, Mass., 
U.S.A., a catalogue containing well-illustrated descriptions 
of many patterns of drilling machines and lathes made by 
the firm.—A new catalogue dealing with sanitary speciali- 
ties for hospitals has yn been issued by Messrs. Doulton 
and Co., Limited, of Lambeth, S.E. 
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DOUBLE-ENDED RIVET FORGING MACHINE. 
CONSTRUCTED BY MR. §. PLATT, WEDNESBURY. 





aa 
’ 


Tue double-ended rivet forging machine illustrated 
on this page is made by Mr. Samuel Platt, of King’s 
Hill Foundry, Wednesbury. It is made in two sizes : 
the smaller to make rivets up to 1 in. in diameter, 
and the larger up to 14 in. in diameter. There is a 
cropping arrangement fitted at each end for cutting 
off the iron whilst hot, ready for forging the rivets. 
The machine is strong and simple. 





INDUSTRIAL NOTES. 

Tur final notices for the approaching Trades Union 
Congress have been issued. The Congress will assemble 
on September 3 in the Town Hall, Huddersfield. The 
local reception committee, representing the Hudders- 
field trades, join with the Parliamentary Committee in 
offering a most cordial invitation to the trades of the 
United Kingdom to cend representatives to the Con- 
gress. In order to promote the comfort of the dele- 
—_ a long list of hotels and of private lodgings has 

een prepared, giving the prices of accommodation, 
and the distance of the hotel or lodgings from the 
Town Hall. The reception committee will be in at- 
tendance on September 1, 2, and 3 to receive the dele- 
gates, and arrange for their comfort, at the Friendly 
and Trades Societies Club, near the station, so that 
the local men are doing all they can for the conveni- 
ence of hee ag and visitors. Mr. Sam Woods, M.P., 
1s unopposed as secretary to the Parliamentary Com- 
mittee. There are 20 nominations for the Committee, 
which consists of 12 members only. Several of the 
candidates are new men, that is, they have not been 
previously elected. About one half of those nominated 
ve already served on the Committee. The Committee 
have resolved to adhere strictly to the Standing 
rders as to accounts ; no money is to be received or 
delegates’ credentials to be issued after the 18th inst.; 
and any amendments to resolutions are to be in the 
hands of the secretary of the Parliamentary Com- 
mittee 14 days before the opening of the Congress. 
: The number of resolutions sent in and published 
is 43, much fewer than in some recent years.. The 
amendments must relate to the published resolutions. 
Five of the resolutions deal with the Compensation Act. 
The builders’ labourersclaim the more general admission 
of trades at present excluded from ite benefits ; that the 
~ days’ limit be abolished, as regards payment of bene- 
» ; and that the 30 ft. limit of building height be also 
: olished. They pri that only Parliamentary candi- 
_ be supported who favour these amendments of the 
ct. The dock labourers urge that the casual labourer 
sould come undr the Act, and that all ehips and 








quays be included within the meaning of the Factory 
Acts and all other protective Acts for workmen. 
Another dockers’ union demands that all trades and 
occupations be included, compensation to commence 
from the date of the injury caused by the accident. 
The National Amalgamated Union of Labour reiterates 
the above demands, with this addition that ‘‘ notice 
of claim ” be considered as equivalent to ‘*‘ proceed- 
-. The stevedores demand that all workers, 
ashore or afloat, be included in the Act, and that the 
scale of compensation be the same as under the Em- 
plovere’ Liability Act. The latter. body ask that the 
aw be altered as to foreign shipowners, so as to enable 
injured persons to obtain compensation from those 
not domiciled in the United Kingdom. A demand is 
also made by the same body that the charge for a 
certificate of death be fixed by law 1s., the same as 
is done in the case of friendly eocieties. 

The watermen and lightermen of the River Thames 
ask for an inquiry into the conditions of employment 
in connection with the Port of London, for sanitary in- 
spection, and inspection of machinery and gear; the 
complain of excessive hours of labour, and of the lac 
of technical instruction as regards. apprentices; and 
also of the inefficient regulations, and laxity in the 
enforcement of the regulations that now exist. All 
the foregoing eight resolutions come from the dock 
and riverside workers, or from several unions of 
labourers representing other branches of trade. The 
other unions make no demand in these respects, 

The Carpenters and Joiners and House Painters and 
Decorators urge a better and cheaper service of work- 
men’s trains on all railways, so as to enable workers 
to travel quickly and cheaply between their homes and 
the places of theiremployment. Return tickets at the 
following prices are advocated : 12 miles, return fare, 
2d. ; 16 miles, 3d. ; 20 miles, 4d., to be issued up to 
8 o'clock a.m., and to be available for the return 
journey by any third-class train. Two unions—the 
Compositors and Barge Builders—demand a better 
housing scheme for the working classes ; the creation 
of fair rent courts, and further power to deal with 
unhealthy areas. 

A scheme of old-age pensions is demanded by the 
Ironfounders and Barge Builders. The present poor 
law system is condemned, as also is the proposal to 
subsidise existing pension societies. The claim is for 
a universal scheme by which all persons shall have as 
a right a pension on attaining a given age; but 
the limit of age is not mentioned, nor is the 
amount. No suggestion is made as to the funds. 
How they are to be raised is not stated, and yet 


this is the one point which stands in the way of any 
a rn scheme, 

ere are four resolutions dealing with the Factory 
Acts—two from labourers’ unions, one in the ware 
trades, and one by the Manchester Jewish Tailors’ 
Union. The Lock and Key Smiths ask that the 
‘‘Particulars Clause” be extended to outworkers. 
The Jewish tailors ask for the appointment of Jewish 
(Yiddish-speaking) inspectors in clothing districts 
where Jews are employed. The dock: and other 
labourers ask for inspection of machinery and plant, 
and for the extension of the ‘ Particular Clause ” to 
the loading and unloading of vessels. They complain 
that they are defrauded of wages by the present un- 
satisfactory methods of measuring the tonnage, which 
is handled on a system of piecework, without evidence 
of the actual tonnage. 

There are five resolutions to amend the Standing 
Orders, two from the London Compositors’ Society; 
two from Dock and Riverside Labourers, and one from 
Builders’ Labourers. Two object to the present 
methods of electing the Parliamentary Committee, one 
hinting that it isa close corporation, representing only 
the larger unions. 

The National Union of Gasworkers and General 
Labourers is responsible for resolution 24. It demands 
the abolition of all child labour under 15 years of age. 
There has been difficulty enough in raising the age to 
13 Moe 3 even the textile workers only reluctantly 
withhold active opposition to it. To add now two 

ears more of abstention from work will only retard 
urther concession. The same union demands an 
eight-hours’ day for all trades and occupations. The 
same union urges that May 1 shall be regarded as a 
general Labour-day holiday. 

The Shop Assistants’ Union advocates a reduction of 
working hours, and a uniform hour of closing by 
statute. It also, by resolution, repudiates Lord Salis- 
bury’s speech on the Shops Early Closing Bill. The 
Boilermakers and Iron Shipbuilders demand that the 
same wages be paid in Her Majesty’s Dockyards as 
are = by ha shipbuilders, and the application 
of the Fair Wages resolution in all contracts and sub- 
contracts. Postal reform is urged by the postal tele- 
graph clerks. Compulsory arbitration is advocated by 
the dock labourers. The action of railway companies 
in refusing leave of absence to delegates is condemned. 
The miners are responsible for three resolutions: on 
the Compensation Act, Mines’ Eight Hours Bill, and 
Mines’ Regulation Bill. The Steam Engines (Persons 
in Charge) Bill, is supported by the enginemen. The 
resolutions, as a rule, are much more moderate than 
those at previous Congresses, and very few of the 
higher skilled trades put forward demands of any 
— ; only seven of such trades are to be found in the 

ist. 

The report of the Ironfounders.for this month indi- 
cates no falling off in the. state..of trade. There is, 
indeed, an increase of 62 on the funds, but this was 
due to sickness. The total number on the funds was 
1885, as compared with 1823 in the previous month. 
Of the total 454 were on donation benefit, increase 11 ; 
on sick benefit 462, increase 65; on superannuation 
benefit 881, increase one; unemployed but out of 
benefit 76, decrease nine; on dispute benefit 12, de- 
crease six. The total cost of those benefits was 
605/. 12s. 10d. weekly, or about 8d. per member per 
week. The total number of members is 18,154, and 
the total balance in hand at date was 102,753/. 16s. 4d. 
The increase last month amounted to 1416/, 12s, 6d. 
The advance in wages movement has again been suc- 
cessful. The Mansfield branch, after considerable 
negotiation, has secured a concession of 2s. a week, 
without a strike. A similar advance has been con- 
ceded in Macclesfield, also without a strike. At New- 
port the advance of 2s. was refused, but after a stop- 
page of a week, the matter was compromised by the 
acceptance of ls. per week. It may be notified’ that 
those on strike in this instance had strike pay from 
the Federation, as well as from their own union, At 
Oldham notices have been given for an advance, so as to 
bring the wages rates up to a level with other adjacent 
districts. The returns as to the state of trade may be 
deemed satisfactory. In 109 places trade was very 
good, or good ; in those branches 15,651 members are 
represented. In the previous report there were 101 

laces, with 15,972 members, to which the same 
escription applied. In thisreport no branch states 
that trade is bad; in last report one so reported. 
Altogether the report is encouraging from a labour 
point of view. 


The report of the Amalgamated Carpenters and 
Joiners shows that business is still active in the build- 
ing trades. The total number of members reported in 
benefit was 63,431. Of these, only 828 were unem- 

loyed in the United Kingdom, Canada, Australia, 
Bouth Africa, &c. There were also on sick benefit 
1032 ; and on superannuation benefit, 884. The pro- 
portions are not large, all things considered. In addi- 
tion to previous lists published, advances in wages 





have been conceded in the Bristol district, at Aber- 
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dare, Aldershot, Caterham, Evesham, Norwich, Nor- 
manton, Sevenoaks, Taunton, Tewkesbury, Trow- 
bridge, and Uxbridge. In all instances the men were 
regarded as underpaid, in comparison with other dis- 
tricts. At the two places last named, not only have 
the men obtained an increase of $d. per hour, but a 
further similar advance is to be granted early in next 
year. At some of the places in the above list the rates 
of wages only ranged from 54d. to 64d. per hour, 
rates far below the general average paid. In Belfast 
the dispute still continues. As the employers are de- 
termined to resist the demands of the men, efforts are 
to be made to draft the members of the union to other 
districts. The branch officers and members else- 
where are requested to find vacancies for the men on 
strike wherever possible. The reports from American 
and Australian branches are far from encouraging. 
The men are stated to be engaged in desperate labour 
struggles to secure better conditions of employment. 
At the Cape men are out of work, the market being 
overstocked. The worst outlook would seem to be in 
the United States, where capital and labour appear to 
be occupying antagonistic positions, with a determina- 
tion to Evht the questions out in the old bad way. 


The Provincial Association of Cotton Spinners 
report an increase of 168 full members as compared with 
the same date a year ago. The report aays that the 
growth ought to have been greater. ‘* The out-of-work 
account is still a formidable one, and makes an inroad 
in the society’s finances. The average number on the 
funds has been 369, or at the rate of 5.86 per cent., 
as against 5.77 in the previous month, and 3.86 a 

ear ago. There were also 7518 full-timers and 289 
Cpskeee ood on the books; total, 7807. The loss 
of membership of this class is deplored, as being a 
serious matter with minders and twiners, and members 
are urged to adopt the Bolton system without delay. 
The united membership is now 14,102, a decrease of 
309 in the year. The number of accident cases re- 
ported was 16, three of which came within the cate- 
gory of permanent cases, which will have to be con- 
sidered by the Amalgamated Council. There were 
also 35 dispute cases dealt with in the month, Twelve 
accident claims were dealt with. In one case the em- 
ployer refused a and the matter was, 
therefore, placed in the hands of the society’s solicitor. 
The movement for the abolition of meal-time work is 
reported; the agreement arrived at has to be ratified 
by the joint committees. A new amendment is pro- 
posed to clause 6 of the Brookland’s agreement as re- 

ards bad work. The decision of the joint committee 
is not yet reported, but the action of the Oldham em- 
ployers indicates that the proposal will not be seriously 
opposed, in so far as its spirit is concerned. 








The position of the engineering trades in Lancashire 
is not regarded as being as favourable as it has been. 
It is said that the wages movement, which recently 
had been assuming a rather threatening aspect, has 
been allowed to collapse. If this be so, it would appear 
that the representatives of the men think the present 
time unfavourable for any pressure upon employers for 
an advance of wages. In any case it shows a prudent 
caution in regard to policy. There is, however, excep- 
tional activity in all branches connected with electrical 
developments, and also in those supplying railway 
plantand warlike materials. Textile machine-making 


trades have been quietening down, and less work is | poo 


reported in the boiler-shops. The iron market has 
been unsettled ; very little buying is reported, con- 
sumers being satisfied merely to cover immediate 
requirements. Finished iron makers still hold by the 
quoted rates, but these are regarded as somewhat 
weaker. There are no alarming symptoms, but the 
tone is sensitive to the least indication of a possible 
decline in trade at no distant date. 


In the Wolverhampton district the iron trade is 
described as dull, buying being on a small scale, to 
meet only the current wants of the buyers. Stocks 
are low, and are being rapidly used up, so that pro- 
ducers anticipate fresh contracts at an early date. 
Best bars maintain their rates, but unmarked bars 
have been unsteady in price. Sheets have gone down 
in price, and steel producers complain of American 
coupetition. Engineers, ironfounders, boiler and tank 
makers, bridge and gircer constructors, smiths and 
strikers, continue fairly busy, and so also are those in 
the railway sheds, and generally in the chief branches 
of the hardware industries. 








In the Birmingham district the iron trade has been 
dull. The output at the mills and forges was com- 
paratively small during last week. New orders have 
been scarce, owing, it is said, to the unsettled state in 
the iron trade. drop in prices is thought to be in- 
evitable. It is said that stocks are increasing, but 
that does not +m to be the case in the adjoining 
district of Wolverhampton. It is ible that the 
season has something to do with the quietude com- 
plained of, as all who can leave are bent upon holiday- 
making. As a rule, users of iron, steel, and other 


metals are busy. There are few complaints in the 
engineering branches, or in those connected therewith. 
In some of the hardware branches there has been less 
pressure of activity, but few of those industries can 
complain of serious slackness, other than seasonal 
changes. 


The directors of the Great Eastern Railway Com- 
pany met the delegates of the various grades orf Wed- 
nesday and Thursday in last week. ‘The representa- 
tives of each grade were received separately. The 
eneral secretary of the Amalgamated Society of 
ilway Servants states that the delegates were met 
in a cordial manner by the directors, who gave a 
patient hearing to all complaints. The directors pro- 
mised to communicate their decision to the men at 
the earliest date, but it was not received in time for 
the general meeting of the men, at the Stratford 
Theatre, held on Sunday last. The reply is to be 
communicated to the men’s secretary, not to the 
secretary of the union. The latter has retired into the 
background in this matter. The men in the several 
rades are to conclude the negotiations for themselves. 
he men are hopeful of substantial concessions. 








There was astrike of dockers at Swansea on Thurs- 
day in last week against some men who went to London 
during the dockers’ strike. The owners of the vessel 
transferred the men objected to from the steamer 
Grattan, of London, to the barges, but the unionists 
still protested and left work, being supported by the 
union. 





The signalmen and guards on the Taff Vale Railway, 
to the number of about 400 men, served 14 days’ 
notices on Friday last on the manager for an advance 
of 2s. per week. This action appears to be sanctioned 
by the union. 


The strike at the Rhymney collieries assumed large 
a ere the close of last week, some 2000 men 

ing idle. Noattempt at a settlement is reported. 
Both parties seem determined to fight the matter out. 

The Lancashire miners decided, at a conference on 
Friday last, to —_ the proposals of the Conciliation 
Board as regards the advance in wages. Some were 
in favour of another course, but they were overruled. 

There have been some riotous scenes in Lanarkshire 
over the eviction of some miners who were out on 
strike. The sheriff's officer was seized and tied toa 
ef but he was not injured in any way, except 
as to his dignity as officer. 





The several strikes in Spain, and those in France 
recently reported, seem to have collapsed or have been 
settled, as reports thereon have ceased to appear. 








NUTES ON WRECK RAISING.* 
By David W. Noakes, London. 


ALL the operations, with one exception, I shall have 
the honour of gem A before your notice have been 
conducted in the river Thames. 

I am perforce confined to the Thames through the 
almost incredible fact that, outside the Thames Conser- 
vancy limit, I know no plant capable of lifting a sunken 
vessel of 500 tons gross tonnage. I use the term “lifting” 
in its literal sense, and do not include pumping plant. 

On January 13, 1900, an article ap in the “Liver- 
1 Jor of Commerce” describing an unsuccessful 
attempt to lift a small coasting steamer in the Mersey, 
viz., the Coniston Fell, of 300 tons register, showing that 
even sorich a body as the og ck and Harbour 

have no really capable lifting plant, they, in 
common with other similar bodies, resorting to the bar- 
barous plan of blowing to pieces vessels sunk in the fair- 
way, or any obstructive ae Although this costly 
sacrifice of oftentimes valuable ships is a means of clearin 
away to a partial extent sunken vessels, obstructive an 
dangerous to navigation, it is only admissible in fairly 
deep water, unless the very costly further procedure of 
2 os up and removing the débris is carefully carried 
ou 

A paper presented to the Institution of Civil Engi- 
neers by Mr. Chas. Jas. More, member of the Institution 
and engineer to the Thames Conservators, gave the actual 
cost of operations, with a number of vessels as 
883 tons register, as 1040/. per vessel, or about 233. 6d. 
per ton register, the cost being greatly influenced by the 
circumstances in which the wreck took | ger the weather, 
depth of water, position of vessel, and nature of cargo, 
the least expensive vessel costing 3307. for 924 tons, or 
7s. 2d. per ton, whilst the most expensive to raise was a 
vessel of 1100 tons, at a cost of 49s. ton. 

I venture to think such cost would favourably compare 
with the cost of blowing, ially if we take into con- 
sideration that lifting saves the wreck, sometimes a valu- 
able asset, whilst blowing utterly destroys it. There 
exists also the further benefit, that no débris is left behind 
in the fairway to make anchorage dangerous, or render 
probable future lifting operations more difficult. 

I remember some two years ago, whilst working at a 
wreck in the North, which unfortunately sank near the 
débris of one which had been blown, o; tions were 
constantly delayed through our chains and wires fouling 


* Paper read before the Paris Congress of Naval 
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either the débris or one of the many anchors and cables 
which vessels at various times had been compelled to slip, 
through fouling the left after blowing. Neither 
can the method of blowing be always adopted, as vessels 
may sink near to dock gates or quays, &c., or, as in the 
ease of the Locksley Hall, in the Mersey, over a tunnel, 
where risk of danger to contiguous propery renders 
blowing prohibitive. And I venture to think that the 
method adopted by the Thames Conservancy, of bodily 
lifting sunken v and their cargoes, is not only 
cheaper and quicker, but far more perfect in the matter 
of keeping navigable channels free from all obstructions 
_ Wrecks occurring in the Thames can be broadly divided 
into four sections : 
1. Vessels which, after collision, have been beached in 
such @ position that the tide ebbs below the collision gash, 
and off the decks. 
2. Vessels with decks totally submerged. 
3. Vessels totally submerged and turned over on their 
beam ends. 
4. One or more vessels sunk on each other, 
Fs ed to introduce to you examples of each section, 
egotiations were in progress in reference to the pur. 
chase of the s,s. Bretagne, which necessitated her being 
put into dry dock for survey. She one short mile to 
travel, but before half the distance was covered she was 
run into and cut down from deck to garboard strake, 
The vessel being a composite ship without cargo and 
close to the shore, there was just time to beach her. 
The collision gash was of an extensive character, the 
colliding vessel crashing into the s s. Bretagne amidships, 
not only penetrating the latter vessel’s side, but cutting 
right into her boiler. 

_ As the time of beaching (immediately after the colli- 
sion) was just before high water, the vessel was well u 
the shore, and the collision gash almost entirely disclos 
at lowest ebb. 4 

Not a moment was lost. The Thames Conservancy 
men were requisitioned, the projections of the 
gash cleared away, and the work of placing a temporary 
patch over the hole commenced. With the collision hole 
in sight and above water, planking up in this case was 
comparatively easy, and took but little time. Unfortu- 
nately, however, in most cases the tide does not ebb free 
of the collision injury, and the assistance of divers 
becomes necessary, the plan then adopted consisting of con- 
structing a box shield with end pieces cut to the camber 
of the vessel’s side. 

The time occupied in this latter method is always 

ter, and, I might add, the strain on the superinten- 

ent in charge increased, as he has to rely on an im- 
portant operation conducted out of sight. 

_ Danger in hing vessels often occurs, because 
in the excitement of collision a steep bank is chosen 
for the purpose, and the beached vessel oftentimes slides 
off into deep water, occasionally turning over on her 
beam ends ; or one end of the vessel may, as in this case, 
be beached on fairly flat hard ground, leaving the other 
end overhanging the cant edge, and subjecting the vessel 
—already much weakened by collision—to a severe 
sagging strain as the tide recedes, the strain in some 
instances being sufficient to break the vessel in halves. 

_In the case of the Bretagne now under our considera- 
tion, the amount of sagg in two tides amounted to 
4 ft., it being interesting to note that this was not a 
at once, but at the rate of 2 ft. each tide. ; 

The sagging of the vessel was accompanied with 
ominous reports, and one rather more severe than usual 
led me to make a hasty retreat from the after saloon, 
where I was securing a photograph. 

The a gd up of the collision gash having been 
successfully completed, pump suctions were lowered into 
various compartments, the pares were primed and 
started, marks were noted, and, though the tide steadily 
flowed, the pumps were found to be easily master of the 
situation. ; 

I must say that personally I watched with considerable 
anxiety the action on the patch of the flowing tide, jiu 
the power of the restored buoyancy to the after end of the 
vessel, the tendency being to reverse the prior sagging, and 
thereby start the fastenings of the temporary non-elastic 
patch. The sagg, however, to a considerable degree, was 

ment, each increasing foot head of water outside 

Increasing its tenacity, and very soon the whole vessel 
was afloat ; tugs were attached to the vessel, and she was .. 
successfully towed into dry dock. 

I think it speaks volumes for the Thames Conservancy 
methods and the ability of the superintendent when I am 
able to inform you that I attended with Captain C. Wood 
on his first visit to this wreck about 11 a.m. Sunday 
morning, and on the oe Monday evening the ship 
was safely berthed in dry dock. 

It will be observed in dealing with this vessel that the 
method of floating was ly & pumping operation, and 
to this fact, coupled with the free view and easy access to 
the collision a can be largely ascribed the celerity of 
the —- uch facile conditions, however, are most 
unusu: : 

We now pass to our second division of ‘vessels with 
decks totally submerged,” and here we find many 
problems to solve that are not met with in Section 1. 

When a vessel is sunk in the Thames Conservancy 
limits, operations commence in a few hours, and the ship 
is removed with all possible speed, the necessary time 
occupied depending, of course, upon her tonnage, carg 
position, &c. The work, however, is so quietly begun 
and finished that seldom or ever are such operations 
noted by the Press. On the other hand, if a large v' 
is sunk upon our coast, or beyond the Thames Conservancy 
range, the matter excites considerable comment, and occ 
sionally produces some wild and weird schemes for salving 
the vessel. For instance, I believe, in the case of the 





Victoria, sunk in some 70 fathoms, the suggestion was 
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made 6) freeze the water inside of her. A perusal, too, 
of the complete specifications published by the Patent 
Office rev: many curious ee the matter. Most 
inventors give a very high stan to the capability of a 
diver, and demand from him oftentimes as much as he 
could do on terra firma. Also the cool way in which 
such minor matters as weight of wreck, injury to same, 
nature of cargo, depth of water, exposure of position, 
strong currents, &c., are calmly ignored is most refresh- 


ee many cases theories scientifically correct in principle 
become absolutely useless in face of the conditions that 
are usually obtained in practice. As a matter of fact, 
with wrecks having decks submerged, but two methods 
have been rewarded by any real success, namely: (1) 
Pumping; (2) Lifting by pontoons. If pumping is 
adopted, it will be necessary to stop up in some way the 
collision gash and close all portholes or other openings 
in the hull. The hull having been made tight, it is neces- 
sary to build up the sides of the ship, producing the ship’s 
sides vertically until they appear above low-water level ; 
the ship is then practically converted into an inne, 
tank, Pumps are introduced, the water pumped out, an: 
the ship floated. A modification of this plan consists of 
building up deck openings only, but if this variation is 
edopted, attention must iven to the hydrostatic pres- 
sure on the decks and the decks shored up to resist it. 
It will be seen that these methods necessitate that the 
submerged vessel be on a level keel with very little list, 
in comparatively shallow water, and in a very quiet 
sition. 

. An alternative plan, where listing of the submerged 
wreck exists, is to make thé hull tight, also all deck open- 
ings, carrying only tubes to the surface through which to 
introduce the pump suctions into the various compart- 
ments. In this latter case nearly all deck area is subject 
to downward hydrostatic pressure soon after pumping 
begins, and even greater attention must be paid to shoring 
up the decks. At the same time assistance must be ren- 
dered by lifting pontoons, or in some other way, to keep 
the wreck from entirely — as she lifts. 

It will also be seen, with so much work under water, 
operations will be both costly and tedious, and only 
possible in unexposed situations, the extemporised sides 
to ship being constantly liable to damage, and the ship 
possibly a continual obstruction to navigation during the 
comparatively long period necessary. On the other hand, 
the need of costly hfting pontoons or lighters is avoided. 

The alternative method of lifting by pontoons has met 
with very great success in the Thames, and is the method 
always adopted in first operations on sunken vessels with 
decks submerged, the plan being to take one or more 
tidal lifts until the wreck i3 moved to a position where 
the tide ebbs off her decks. Her hull is then made tight 
by placing a shield over the collision break and the ship 
pumped and floated, the lifting lighters in some instances 
also assisting. : 

The Thames Conservancy have available for wreck- 
raising purposes: : y 

Five lighters, 70 ft. long, 24 ft. beam, having a lifting 
power of 150 tons. : 

Two lighters, 90 ft. long, 24 ft. beam, having a lifting 
power of 300 tons. 

Two lighters, 108 ft, long, 28 ft. beam, having a lifting 
power of 400 tons. ‘ 

The total lifting capacity of these nine lighters is 
2150 tons, with a fair percentage of freeboard. 

Three of the 150-ton lighters are fitted with powerful 
steam winches, and have davits fitted over their bows, 
and each lighter has a 10-in. apne pump, operated 
by the winch engines. The 300-ton lighters are built of 
iron, and each has six watertight compartments. The 
400-ton lighters are of special construction, having in the 
centre a well 60 ft. long; on the decks are strong and 
specially-fixed fair leads and bollards for leading the wires 
in direct lines to eight of Bullivant’s patent automatic 
compressors, tested to hold a rope of 8-in. circumference 
under 100 tons strain. Such is the plant which, under 
the able superintendence of Captain C. Wood, has proved 
i — ul that, between 1882 and 1899, there were 


Tons Register. 
114 steamers ‘ 92,305 
66 sailing vessels 11,542 
612 barges... wwe 20,177 


making a grand total of 692 vessels —124,024 tons register, 
or an average rate per annum of 43.25 vessels, with a 
mean tonnage of 7751.5 tons. 

Excellent as the plant has proved itself, it is however 
being steadily outgrown, through the increased dimen- 
sions of cargo steamers now in vogue, and would prove 
totally inadequate to deal with many vessels now navi- 
gating the Thames, should they be so unfortunate as to 
sink in deep water. 

In dealing with this section I ought to mention another 
method which has met with some small success, viz., the 
Placing of air bags inside sunken vessels, the largest 
vessel raised, I believe, being the Prince Consort paddle 
steamer, which sank at Aberdeen, 607 tons gross. 
Attempts with this system have also been made, but 
have ended in complete failure, such as the Edith, sunk 
To nerneed  hertour, “_ ot peddle, boat Brother 

an, in the Mersey, which, after costly experiments, 
had to be lifted by means of pontoons, 

We will now consider Section 3, dealing with vessels 
totally submerged and on their beam ends, and I propose 
ewing in this section the usual seb of operations for 
sheen and carrying wrecks into shallow water, and have 
em for the purpose a steamer recently sunk, namely, 

e Cora Maria, sunk in Sea Reach through a collision. 

€asurements: 235 ft. long, 31 ft. beam, 18 ft. depth ; 


she turned over on her beam ends in seven 
fathoms, low water ordinary spring tides. : 

The Cora Maria sank on Christmas Eve, right in the 
fairway, in a most dangerous position to navigation, for the 
same night one, if not two, vessels went over her, suffering 
more or less damage. The wreck having been notified, 
— operations commenced as soon as possible. _ 

The first operation of slinging consists of sweeping a 
small chein under the vessel. The slightest angle of 
deviation of the wreck from the set of the tide sets upa 
scouring action at the two ends, and usually the two ends 
of a vessel are free, even if the river bed is fairly good. 
Should, however, the vessel be sunk on a sandy or soft 
bottom, scouring even in a few tides will lower the wreck 
many feet in the sand. 

In the case of the Cora Maria, the vessel was nearly u 
and down with the tide and the bottom good. The smi 
chain having been swept under the wreck, a larger chain 
is attached, and by the continual see-sawing operation of 
hauling the chain to and fro, room is made to take a 
larger chain, and at last asteel-wire hawser. These steel- 
wire ropes are specially made by Messrs. Bullivant and 
Co,, a common size used being 8 in. in circumference, con- 
sisting of six strands, each thirty-seven wires, with a 
guaran breaking strain of 190 tons, calculated upon a 
tensile resistance of 90 tons per square inch. 

Messrs. Bullivant and Co. manufacture ropes with 
component wires of a much higher tensile resistance, but 
for wreck lifting, where the ropes are often subject to 
short, sharp nips, the lower tensile resistance, with its 
| pete elongational efficiency, is found more suitable. 

hese wire ropes have proved an inestimable boon to the 
wreck raiser, being infinitely more reliable than chain ; 
lifting operations constantly demand, the lowering of the 
slings under water, and chain has a nasty knack of 
getting kinked ; also the short nips on the keel and other 
places under water con from view are always 
elements of danger, and a great anxiety to the engineer 
in charge. The difference in weight is also another 
very favourable factor, the lighter wires being more 
easily handled and the weight for — to lift con- 
siderably reduced, Bullivant’s special salvage rope being 
only one-tenth the weight of chain of equal strength. 

In the ship now under consideration twelve wires were 
used for the first lift, the saving in weight effected in 
this case being some 80 to 90 tons. other great 
advantage of steel rope over chain cable is its abso- 
lutely uniform strength. As I have mentioned, the 
salvage ropes are composed of six strands of thirty-seven 
wires, equal to 222 wires, whose breaking strain will not 
vary more than 3 per cent. If, therefore, when lifting, 
one or two strands should be cut, there are still the 
——s strands left, which will take their due pro- 
portion of breaking strain ; whereas in chain the strength 
18 that of the weakest link, with the possibility of such 
link being in the position of greatest strain. And should 
a chain break, its assistance and power of lifting is 
entirely lost. 

When Messrs. Bullivant introduced steel wires some 
twenty-five years ago, it was ——_ they would not 

rove so durable as chain, and their life was estimated at 
ive to seven years. The Thames Conservancy have now 
=e for certain work wires upwards of twenty years 
old. 

I have observed these ropes when stress of circum- 
stances has brought upon them strains eee yr no exces- 
sive, but their action in practice under far different 
circumstances than exist in the testing machine is most 
gratifying and assuring. =. : P : 

Having been successful in introducing the wire sling 
under, say, the fore end of the wreck, the steam lighters, 
each carrying one end over their davits, are hauled along 
in the direction of the ship’s length, and the wire is 
thus worked along the bottom of the vessel; should resist- 
ance occur, the hauling to and fro from one lighter to the 
other is repeated, the object in view being to place the 
twelve wires equidistant along the ship’s length. 

A glance at the drawings of published specifications 
where sinkable pontoons, caissons, air &e., are pro- 

d for wreck raising, show these contrivances attached 
to subme vessels with mathematical precision, but 
the conditions that usually obtain in practice do not 
admit of this; you have to rest content with wires 
where you can get them, which is seldom exactly where 
one wants them. 

The best positions for the wire slings are controlled by 
such factors as length of ship, position of engine-room, 
nature of cargo, &c., and due regard must also said to 
possible positions of the lifting pontoons. The slinging 
of a wreck is sometimes a tedious operation, especially 
when the vessel keeps scouring down, and it is no un- 
common thing to place a wire under a ship which will 
render to and fro perfectly free one tide, and the next 
tide become fixed and immovable. The | Maria was, 
however, successfully slung with six wires forwari and 
six wires aft, all in good positions, well along the ship. 
The six wires aft were taken to the two 400-ton lighters of 
ial design, each wire passing from the compressor of 
the first lighter down through the well under the wreck 
and up the well to the compressor of the second 400-ton 
lighter. The six wires forward are arranged differently, 
as the lighters have no wells, and consist of three pairs, 
each pair composed of a near and off wire, taken to the 
two 300-ton lighters in the following manner: Assume 
the two lighters placed —_ to each other, their heads 
in the same direction. Then the near wire passes down 
the port side of No. 1 lighter, under the wreck, and u 
the starboard side of No, 2 lighter, the off wire, whi 
is a longer wire, passing down the starboard side of 
No. 1 and up the port side of No. 2, The wires are 
regulated for length, so that at low water the four eyes 
of the two wires come just above the lighters’ decks, one 


in — 
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1 tons register; loaded with coal, about 1700 tons; 





near eye and one off eye on each lighter; at low water, 


when ready for gee 4 each fair of eyes on each lighter 
are rove together with five or six oO wire rope. 
It will be seen that by this method the near and off wires 
become an endless sling, and should, through any cause, 
— portion of the sling be cut through or both 
lighters are simultaneously released from the action of 
that pair of wires. 

We can now assume that the vessel is slung ; we have 
twelve wires under the wreck, which, at low water, are 
securely fastened to the rg A pron ge or lighters, two 
of 400 tons capacity, two of tons capacity, ing a 
total of 1400 tons, and for a moment we can consider the 
probable amount of weight likely to be put upon the 
pontoons. 

I have been present at es at many wrecks, but 
have always found a lack of data on which to base any 
very accurate calculations. 

In this case we have the particulars given in Lloyd’s 
Register: Length, 235 ft. ; m, 31 ft.; depth, 18 ft.; 
gross tonnage, 1231; and assuming the ht fully 
loaded to be 18 ft., and taking the coefficient of fineness 
as .75, we have roughly 2810 tons weight of ship and 
cargo. Assuming her cargo to be about 14 times 
tonnage, say 1810 tons, we have then wage of ship about 
1000 tons, deducting one seventh for total submersion, we 
have, say, actual weight of ship, machinery, and gear to 
be lifted by pontoons, in round en, 960 tons. 

In the case of the cargo, allowance must be made for 
loss, the ship having turned over on her beam ends with 
collision en downwards, and the collision gash being in 
cargo space, it was assumed that probably half the cargo 
had been shot and washed out during a spell of heavy 
weather, which had retarded preparations and lengthened 
the period occupied in slinging into 26 days. Therefore, 
taking the oe as 1800 tons, and deducting one half for 
loss, we have tons ; and adding 240 tons as a margin 
for errors, silting oP and bunker coal, we have, say, 
1140 tons of North Country coal with a specific gravity, 
say, 1.27, therefore weight of submerged = 243 tons 
+ 960 tons for ship=1203 tons + wires and shackles used 
for slinging, say a total of 1210 tons. After operations 
proved this computation very fairly accurate. The tide 
— begins to rise, and our position can be summarised as 

ollows : 

We have our wreck (weighing in the water 1210 tons) 
at the penpeny: * the — at the —— we have ead 
pontoons or lighters, to carrying tons, tightly 
secured to the twelve wires passing under the wreck, and 
one of three things must occur before the flowing tide 
makes its high-water mark after a rise of some 18 ft. 
Either the lighters must sink, the wires break, or the 
wreck be lifted from the river bottom. Slowly but surely 
the lighters pin down, and it is with no small amount of 
anxiety that this first pinning is watched. 

The wreck is on her beam ends, her port side on the 
ground, her head up the river, and it is easy to see that a 
very severe strain will fall on the port or underside bul- 
wark where the wires lead in a vertical direction to the 

mtoons at the surface. It cannot be expected that the 

ulwark will prove capable of resisting such a strain ; sud- 
denly the bulwark gives, a tremendous noise reverberates 
through the craft, and the lighter on that side jumps up 
a couple of feet, whilst its fellow lighter on the keel-side 
is not eased at all. This incident, expected as it always 
is, is regrettable. ‘Not only is the lift lost on one lighter, 
but an extra burden is thrown upon the companion lighter 
and its wires, and there exists also a very =~ er 
that where the wires have cut through the bulwar 
either the rags on the bulwarks or the sharp edge of the 
stringer plate may have partially cut the wires and weak- 
ened them to a dangerous degree, the danger of these 
sharp edges increasing as the maximum strain upon the 
wires is approached. It is not legitimate strain one fears, 
but the unseen shears below. 

It is this ever-present element of uncertainty, in .this 
and other instances of so much compu working in 
the dark, that adds greatly to the anxiety of those in 
charge during lifting. 

In our case, however, everything held on, and soon 
there was a **We swing.” The two 400-ton a 
fully masters of the after end, swung up with the flowing 
tide rather sooner than expected, but the two 300-ton 
still continue to A down, and it was not until the most 
heavily burdened of the two had the water on her decks, 
that the wreck and its flotilla were fully afloat. Three 
tugs attending, the whole flotilla was allowed to drive 
towards the Mucking Light. Here the wreck took the 
ground, and the lighters to lighten, but not a 
moment too soon: a gradually swelling as dark. 
ness fell upon us, stiffened into __ and soon the 
sea was breaking over our deeply-laden craft, and with 
the test difficulty were the wires slacked away, and 
the lighters held off the wreck. In a few hours, however, 
the nan w as suddenly lulled, and after ep ray ge 
work the rising wintry sun gave us our first peep of the 
Cora Maria. / 


Rs i “geome ae heaviest peat = © fell =. . 
0 5 ig’ the aggregate weight carried by 
the four equalling about 1050 tons. You will remember 
this amount is some 160 tons below the approximation, 
which could be accounted for by two theories—first, thad 
more cargo was out of the ship; or, second, that the ship 
contained a considerable amount of air. 

In discussing the matter with Captain Wood, we came 
to the conclusion, through certain peculiarities whilst 
pinning, that air was present in the ship, and that we 
were indebted to air to a lifting extent of 160 tons. After 
— proved that both the cargo and the air were 

resen 

. The ship now being well out of the fairway, within the 
red angle of the Mucking Light, the next operation of 
turning her up is commenced. Six of the wires for 





sifting her are made fast either to the masts, round the 
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combings, or to bollards, and the ship parbuckled and 
stood on her keel. The 12 wires are now regulated to 
suit the shallower water, also another wire added and 
one more lift taken, this time with an additional lighter 

on the fore end, and, in the absence of air, the 
ull calculated weight of a little over 1200 tons was borne 
he wreck having been towed in shore 
as far as her draught would admit, preparations are made 
holes 
shield | h 


by the pontoons. 


for pumping; the size of the collision hole havin; 
taken, a shield is made and placed over the Bap. 

stopped in the hull, and pumps introduced. The 
made was of 
camber of the vessel. 
shield must be of fairly good fit, and any 
as — in the hull cloced. Sir W. 
‘* Naval Architecture,” gives the following formula : 


Let A = area of hole (in square feet). 
»» B= depth below water (in feet). 


Then volume of water passing into vessel each second = 
This works out for a hole of 
2 square feet area, with 12 ft. depth, 94.8 tons per minute 
sea water ; thus showing that no holes of any magnitude 


8 A +/ B (cubic feet). 


can be left open even with powerful pumps. 


The shiel 


towed into shallower water, an 


asset. 


In the early part of this paper I referred to a paper by 
Pn on ‘Wreck Raising,” read before the 
During the discussion 
which followed that paper the late Admiral Sir F. Nicol- 
son, Bart., observed that among the many operations of 
wreck 
He attributed it, 
not merely to the plant which the engineers had provided, 
fortune of the Conservators in having at 
Wood, a man who 


r. 7. 
Institute of Civil Engineers. 


the Thames Conservancy he had always regarded 
raising as one of the most successful. 
but to the 
the head of the mooring service Mr. 


seemed to have a peculiar aptitude for raising wrecks, 
Mr. Wood 


— of the globe. 
c 


is unique. 


The history of this three-wreck catastrophe can be told 
The Newburn and Winston collided, the 
Newburn suffering considerable damage, whilst the 
i Disorder, however, 
ed to reign, and an oil ship, inward bound, crashed 
into the Winston’s bow, and the latter ship, in her turn, 
suffered seriously, and soon it was seen that both the 
Winston and the Newburn were rapidly settling down. 
ow many minutes 
longer their ships would float or be manageable, decided 
to beach the vessels, but in the excitement of the moment 
possibly forgetting their increased draught, chose for the 
purpose an inclined mud shore, more slippery than the 
greased stocks from which their ships were originally 
launched. Consequently, as the tide receded, the New- 
burn slid down the mud bank gracefully and erect into 
deep water; whilst the Winston, heavier and more 
ungainly, endeavouring to imitate her sister in misfortune, 
clumsily toppled over on her beam ends, and became 


in a few words. 


Winston’s injury was but slight. 


seem 


The two captains, unable to tell 


totally submerged. 


Ill news travels apace and quickly ; although the wrecks 
Sf oats of the 
Thames Conservators came along with lights to mark the 
position of the wrecks. The tide again turned, and flow- 
ing over the sunken vessels, the water speedily gained 


were out of the usual course, the watch 


indepth. The night was thick, and the Erasmus Wilson, 


off the usual course, crashed on the submerged Newburn. 
The latter's stringer plate and strengthening pieces 
me 
a wreck, and an excellent object lesson of the need for 


ripped out the Wilson’s bottom and ship No. 3 


prompt removal of all such hindrances to navigation. 
In dealing with these three wrecks in a 


pumping were gone through. T 


the hole was patched and the ship pumped and floated. 
The next attended to was the Eramus Wilson, and 
lastly, the Newburn, which was lifted in two pieces. 
Both the Winston and the Erasmus Wilson were re- 
ired, and are now at work earning owners’ dividends; 
nut the Newburn, cut in halves, went to the knackers or 
breakers of ships. ] 
I have broadly divided the work in the Thames 


into four divisions, but occasionally there are ships | * 


that hardly come under e'ther head. For instance, 
the s.s. Ranza, loaded with 9000 tons of coal, after 
collision in the Channel came into the Thames; with 
her fore compartments full she smelt the ground, 
became unsteerable, and ran up on the west end of the 
Blyth sand. This ship, 410 ft. long, beam 49 ft., depth 
32 ft., with her cargo of 9000 tons of coal, was several 
days aground forward before the assistance of the Thames 
Conservancy was sought, and lying athwart the tide 
scoured down considerably, that is, along that portion of 
the ship that was on the ground, her after end being 
waterbourne. A very short examination showed the ship 
to be in a dangerous plight, the scouring action having, 
as usual, removed all support from the fore end, bringing 
the point of bearing farther aft, also limiting its area ; and 
at the time of our visit the bottom of the ship was being 
pushed up in the engine-room and water-making there. 

The ship being so deep, beyond the lift of fixed centri- 


box pattern, the ends being cut to the 
I need hardly remark that the 


openings, such 
i. White, in 


proving tight, the water is soon pumped 
out, and the wreck, floating by her own buoyancy, is 
don March 8 last the 
vessel was sold by private tender to a firm of shipbuilders 
for 13507. odd, proving what I have before mentioned, 
that sometimes the wreck when salved is a valuable 


has an unrivalled experience, and has 
handled the craft at his disposal in such an expert manner 
that he has gained a world-wide reputation, and at one 
time or the other his opinion has been sought from every 
et in introducing Section 4 I have 

osen for purposes of illustration the triple wreck in Sea 
Reach, which even in Mr. Wood’s half-century experience 


unch, the 
processes of parbuckling, slinging, lifting, and finally 

e Winston being the 
upper one, was cleared away first, the first operation, as 
she was in shallow water, being that of parbuckling, then 





























































a Captain Wood advised a pulsometer to be 
immediately — in the engine-room ; this was done 
next day, and not a moment too soon, there being some 


15 ft. or 16 ft. of water in the engine-room. 


operations at once commenced. Four wires were 


she had 


to suffer the barbarous fate of being blown to pieces. 


no two jobs being alike. 
Hardly a aaa 


have 


fitted 
the 


a few tides, 
It is interestin; 
to the Paris, wit 


the fore end of 
about 100 tons burden on each. 
sunken ships in the Thames, and I will conclude 


viz., the Locksley Hall. 


This stip. with a cai 
wheat, sank in the Mersey over the Me: 


the 


extemporised for the occasion. 


strutted and strengthened to resist the strains of lifting, 
vant’s 9-in. wires were us 


by a dividend of 1874 per cent. in six weeks. 


intendence of Captain Wood for so many years proved 
successful in keeping free. with its ever-increasing traffic, 
the great highway of the Port of London. 





United Kingdom showed a marked contraction in July, 
having only amounted for the month to 24,529 tons, as 
compared with 60,937 tons in July, 1899, and 32,959 tons 
in July, 1898. There was some increase in the exports 
last month to Sweden and Norway, as well as to Egypt, 
Cuba, Mexico, and British South Africa; but there was 
a great decline in the shipments to other quarters. The 
angregate exports of rails from the United Kingdom to 
July 31 this year were 213,515 tons, as compared with 
268,240 tons in the corresponding period of 1899, and 
319,424 tons in the corresponding period of 1898. This 
result is, no doubt, attributable to some extent to inter- 
ruption in the ordinary course of business occasioned by 
the war, but it is to be feared that it is also explained in 
some measure by the growth of American and German 
competition. The deliveries of British rails to the Argen- 
tine Republic in the first seven months of this year were 
23,021 tons, as compared with 12,256 tons in the corres- 
ponding period of 1899, and 36,280 tons in the correspond- 
Ing period of 1898. British South Africa took 20,118 tons 
of rails from the Mother Country in the first seven months 
of this year, as compared with 12,669 tons and 28,628 tons 
a9 apg The Australasian colonies also imported 
33,557 tons of British rails to July 31 this year, as com- 
pared with 30,008 tons and 16,506 tons in the correspond- 
ing periods of 1899 and 1898 respectively. On the other 
wb there was a great falling off in the first seven 
months of this year in our rail deliveries to British India, 
which only took 53,181 tons, as com with 102,436 tons 
and 130,730 tons respectively. e@ exports of rails to 
Canada in the first seven months of this year were 7325 
tons, as compared with 12,785 tons and 1326 tons in the 
corresponding periods of 1899 and 1898 respectively. The 
exports to Sweden and Norway to July 31 this year were 
22,700 tons, as compared with 55,009 tons and 34,340 tons 
Hy eeg Egypt took 13,694 tons, as compared with 
19,958 tons and 38 627 tons respectively. The value of 
the 213,513 tons of rails exported from the Uni 

Kingdom to July 31 this year was 1,257,407/., the 
268,240 tons exported in the corresponding period of 1897 
having been valued at 1,283,177/., and the 319,424 tons 
exported in the first seven months of 1898 at 1,461,006/. 


The. Thames Conservancy were now called in and 
passed | built for the 
under the fore end of the vessel, the scouring action to imi 
which I have referred making this quite easy. Two of 
the 300-ton lighters were pinned to the fore end, the 
engine-room pumped free, and the vessel floating with 
er cargo towed across the river and grounded on the 
more level and less treacherous ground of Mucking Flats. 

It is interesting to note that the Ranza was a steel 
ship, and bent to a severe sagging strain of the overhang- 
ing fore end caused by scouring. In all probability, if 
been constructed of iron, the plates under the 
engine-room would have given way entirely, the ship 
gone down, and being far beyond the — even 
the Thames Conservancy plant, would probably have had 


Wreck raising is a fascinating branch of engineering, 


, has occurred during the last 10 years 
that Captain Wood has not fully discussed with me, and I 
, ways found him a strenuous advocate for the 
existence of plant similar to that used by the Thames 
Conservancy, only of larger calibre, and also if possible 
with some sound, reliable means of heaving down 
mtoons, so as to be partially or completely inde- 
pendent of tidal use ; and he has always held that if such 
plant had been in existence ready to apply, the ss. Paris 
could have been released from her dangerous position in 


to note the analogy the Ranza bore 
her after end waterbourne, and her 
fore-end hard and fast aground with fore compartments 
bilged, the most interesting point’ being perhaps the 
fact that “erp two 300-ton lighters were pinned to 

e Ranza, they were only subjected to 


Such are the few notes I have collected whilst watching 
the ever-interesting operations connected with raising 


m 
paper by referring to a ship I have already mentioned, 
0 0 
rsey Tunnel, and 
the railway company obtaining an injunction restraining 
Mersey Dock Board from destroying the vessel by 
their usual plan, tenders were invited for the removal of 
the ship, and several London gentlemen combined and 
undertook the work on the “no cure, no pay” system. 
Captain Wood was entrusted with the operations, and 
they are extremely interesting, because all the plant was 
Two old sailing vessels 
and two old steamers that were about to be broken up, 
already having had their engines and boilers removed, | }, 
were purchased. Their decks and other parts were 


in this case some 1800 tons deadweight. Twelveof Bulli- 
i ed, and the whole operations 
were so successful that the small syndicate were rewarded 
A strong 
argument, I venture to think, in favour of the existence 
of plant even more up-to-date than that we so happily 

, and which has under the able and expert super- 


Ovr Rats Aproap.-The exports of rails from the 


LAUNCHES AND TRIAL TRIPS. 


Messrs. Irvine’s Shipbuilding and Dry Docks Company, 
Limited, launched on the 28th ult. from their shipyard 
at West Hartlepool the steel screw steamer Lindenhall, 
est Hartlepool Steam Navigation Com. 

ny, Limited. She’ is of the following dimensions: 

ngth, 360 ft.; breadth, 47 ft. 9in. ; depth, 30 ft. 24 in., 
and of a measurement cargo capacity of 10,000 tons. She 
is of the single-deck type, wit Log Berra. and fore. 
—. The — is pe pcs iad Pearen under 
special survey, and capable of carrying a cargo, A 
double bottom is fitted throughout on the pate prin- 
ciple for water t, and the after peak is arranged as 
a trimming tank. ee of the oe type 
are being supplied by Messra. Sir Christopher Furness, 
Westgarth, and Co., Middlesbrough, with cylinders 25 in., 
40 in., and 66 in. in diameter, with a stroke of 45 in., 
steam being supplied by two single-ended boilers, con- 
structed to work ata pressure of 160 1b. The construction 
of the ship and engines has been supervised by Measrs, 
R. Craig and A. B. France, owners’ superintendents, 


On Thursday the 9th inst. Messrs. Wood, Skinner, and 
Company, Limited, successfully launched from their ship. 
building yard at Bill Quay-on-Tyne, a handsome steel 
screw steamer built by them to the order of the Burnett 
Steamship Company, Limited, Quayside, Newcastle.on- 
Tyne. The vessel is a sister ship to the s.s. Heworth 
recently constructed by the builders for the same company. 
The principal dimensions of the vessel are as follow, viz: 
Length, 220 ft.; breadth, 33ft.; depth moulded, 
16 ft. 6 in., with a deadweight carrying capacity of about 
1600 tons. She has been built under special survey to 
Lloyd’s highest classification, and is of the raised quarter- 
deck type, and will be rigged as a two-masted fore and 
aft schooner. Her engines, which are of the im. 
proved triple-expansion type, have been constructed and 
will be fitted by the North-Eastern Marine Engineering 
Company, Limited, at their Northumberland Engine 
Works, Wallsend-on-Tyne. The diameter of the three 
cylinders is 174 in., 28 in., and 46 in., respectively, and 
the length of stroke 33 in., steam being supplied by 
a large steel multitubular boiler working at a pressure 
of 160 Ib. per square inch. The ship and engines 
have been superintended during construction by Mr. 
Norman Burnett, of Newcastle-on-Tyne, the inspector 
of the owners. As the vessel left the ways she was 
christened Hebburn. 





On the 11th inst. Messra. John Reid and Co., Limited, 
Whiteinch, launched a handsome screw steam yacht of 
260 tons, named Zaz:, for Mr. William Beardmore, of 
Parkhead, Glasgow. The vessel, which has been built to 
the highest class in Lloyd’s Yacht Register, from designs 
y Mr. James Reid, marks a new departure in ship- 


building, the greater part of the yacht being plated with 
nickel steel. The machinery consists of triple-expansion 
engines by Messrs. Muir and Houston, Limited, Kinning 


Park, and also includes the adoption of nickel steel in 
the construction of the boiler shell and ends. The shaft- 
ing of the Zaza is of the same material, all of which was 
manufactured at the owner’s works at Parkhead. The 
vessel is fitted with steam windlass and steam steering 
gear, also complete installation of electriclight. The ma- 
chinery having been fitted on board, and all being in 
readiness, the Zaza proceeded down the river under her 
own steam. 





On Saturday last the steel screw steamer South 
America, launched from the yard of Messrs. Short 
Brothers, Limited, Sunderland, to the order of the 
Southern Steam Shipping ge oo Limited, of London, 
of which Messrs. wther, Latter, and Co. are the 
managers, left the Tyne for her trial trip, which had very 
satisfactory results. After adjusting compasses, the 
vessel went north, and ona run of two hours averaged a 
speed of 12 knots. This vessel has been constructed of 
steel to the highest class in Lloyd’s Register, and is of the 
following dimensions: Length over all, 382 ft.; breadth, 
48 ft. 8 in.; and depth moulded, 30 ft. The engines and 
boilers have been supplied by Messrs. Blair and Co., 
Limited, of Stockton-on-Tees, the cylinders being 26 in., 
43 in., and 70 in. in diameter, with a stroke of 48 in., the 
three boilers being of extra large size, working at a pres- 
sure of 1801b. After the trial the vessel left for Cardiff 
to load under Government charter for Hong Kong. The 
vessel is under the command of Captain Dobson, late of 
the s.s. South Africa, belonging to the same company. 


On Monday, the 13th inst., Messrs. Wigham Richard- 
son and Co., Limited, launched the twin-screw steamer 
Galicia, which they are building for the Pacific Steam 
Navigation Company, of Liverpool, from their Neptune 
shipyard, Newcastle-on-Tyne. The steamer is built of 
steel 400 ft. in length between perpendiculars, by 50 ft. 
beam, by 30 ft. in depth, and will be propelled by two sets 
of triple-expansion engines of 3000 horse-power, which, 
together with the boilers, are also being constructed by 
Messrs. Wigham Richardson and Co., Limited. 








New Harsour at THE CAPE FOR THE ADMIRALTY.— 
We are informed the Admiralty have accepted the tender 
of Messrs. Sir John Jackson, Limited, the contractors 
who are carrying out the Keyham Extension Works, for 
the construction of a new naval port at Simons Bay. 
The estimate of cost of the work, as per Parliamentary 
return, is put at 24 millions sterling. It must be very 
gratifying to Sir John Jackson to have had two of the 
argest contracts under the Naval Works Loan Act placed 
in his hands, amounting in value, as they probably do, to 








between five and six millions sterling. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprtep sy W. LLOYD WISE. 


ELECTED ABSTRACTS OF RECENT PUBLISHED 
. UNDER THE ACTS 1883—1888, 
The number of views given in the 

an an case ; none are mentioned, 


not illustrated. 
Where inventions are communicated from abroad, the Names, éc., 
¢ ae Oeciguamiens tat te chaaaeh os the Patent Office Sale 
= o rey 
— 25, Southam: ings, Chancery-lane, W.C., at 
unvorm . 
The date of advertisement of the tance of &@ complete 
Specification is, in each case, given after the sowie unless the 
Patent has been 


sealed, when the date of sealing is given. 

Any —_— may at any time within a months Fron 
the tance of a complete Specification, 
give notice at the Patent O; 


of opposition to the grant of a 
Patent on amy of the grow y in the Act, v 


mentioned 
AGRICULTURAL APPLIANCES. 


2572. R. A. Robertson, Glasgow. Defecating 
Sugar Cane Juice. [3 Figs.) February 9, 1900.—The 
apparatus shown in the drawings comprises a vessel in which 
the continuous heating and defecation of cane juice is 
effected by direct contact of the juice with the heating steam, 
a constant level of the juice within the vessel being main- 
tained by a float valve. The steam is supplied through a reduc- 
ing valve, and the steam inlet pipe within the vessel is pro- 
vided with a boiling nozzle to quiet the contact of the heat- 
ing steam with the. juice. Within the vessel is an agitator, 
and the apparatus is provided with such necessary fittings 
as a manhole, thermometer, gauge and sight glasses, pressure 





gauges, &c. The extracted juice is first received in tanks, where 
it is treated with a defecating agent, such as lime; from these 
tanks it is pumped in the continuous defecator above described 
where its temperature is raised to the required degree by direct 
contact with the steam. The defecated juice discharged from 
the apparatus under pressure, is forced by a pump through pres- 
sure filters or subsiders, after which the filtered or subsided juice 
is fed directly into an evaporator. It is stated that: ‘‘The im- 
proved method of defecating and cleaning cane juice is prefer- 
ably carried out continuously as described, but the process may 
be worked ee, when two or more defectors would be 
employed wherein the j" ce would be treated in separate charges.” 
(Accepted July 4, 1900. 


17,625. W. T. Webster and the Dairy Outfit Com- 
pany, Limited, London. Centrifugal Butyro- 
meter. [1 Fig.) August 31, 1899.—A spindle, having a handle 
at one end, and a base or foot at the other, carries a bevel 
cogwheel mounted in bearings on the spindle, which wheel is pro- 
vided with a handle for rotating it, and is adapted to engage a 
smaller bevel cogwheel fixed to a sleeve rotating freely on the 
spindle or shaft. To the sleeve a number of radial arms are fixed 





in a position slightly inclined downwards towards the outer ends, 
which arms are fitted with strong clips to receive tubes fitted with 
removable ends and made of cardboard or other heatnon-conduct- 
ing material. Into these tubes the milk-samples, in stoppered 
glass vessels, are placed, and the ends are closed, the base or foot 
of the spindle of the centrifugal apparatus is then placed on 
’ny convenient spot and the whirling of the apparatus is effected 
by rotating the hand- bevel wheel. (Accepted July 11, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15,239. J. H. Exley, Huddersfield, Yorks. Gas 
Filter. July 25, 1899.—According to this invention hydro- 
carbon gases are filtered by pessing them through a pore 
earthenware body containing granulated or subdivided com- 
bustible material such as bran, sawdust, or other such substance. 
The porous body serves to break up and remove tar, benzine 
vapours, and other impurities from a gas, such, for example, as 
acetylene, thereby reducing the tendency of such gas to burn 
with a smoky flame when used with an ordinary burner. Such a 
ged earthenware body, on account of its absorbent nature, it 
th stated, serves to effectually filter acetylene, as it removes 

erefrom ~ suspended solid matter carried away from the 
Ghien carbide from which the acetylene is generated, and 

so the moisture due to contact of the gas with the water 


SPROLFICATIONS 
i 
‘entioned, the Specifoation a 


the date of 


Which abeorbe ammoula moleture, and other impurities prestes 
(Accepted July 11, 1900.) 

Compressing’ Gas, fo Fort 
pay ened tome lighting, gas and water chambers are 
with flexible diaphragms, an 


Saltash, 
June 21, 
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water force may be approximately 

I e p resistance when no is flowing. 
The machine is described in detail, as well as in one modification 
by means of which apparatus primarily designed for use at a low- 
water pressure may be used with water at a higher pressure. 
(Accepted July 11, 1900.) 


8311. J. Bilbie, London, and J. A. Wanklyn, New 
Malden, Surrey. Calcium Carbide. [2 Figs.} April 20, 
1899.—A mixture of equal parts of powdered quicklime and 
carbon in the form of pulverised coal or anthracite is moistened 
with gas tar in order to impart sufficient cohesion to it, and is 
then placed in a crucible lined with quicklime. A glowing lump 
of coke is subsequently placed on the top of the mixture in the 


the leverage, so that the 
bal d by th i 





Fig. 7.4 
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crucible and a jet of oxygen under pressure is directed down upon 
it, whereupon carbonic oxide and earbonic acid are produced and 
disengaged and a residuum of carburet of calcium, it is stated, 
left in the crucible. In the furnace shown the container is of 
metal having a lining and a truncatedly conical block of lime in 
its interior. The lime block supports a lime tube through which 
it is proposed that the oxygen shall be introduced. (Accepted 
July 11, 1900.) 


ELECTRICAL APPARATUS. 


8188. J. Marr, W. C. Laidler, and the Sunderland 
Forge and Engineering Company, Limited, Pallion, 
Davkass. Motor Rheostat. (3 Figs.) April 19, 1899. 
obviate the danger of damaging a motor by inadvertently switch- 
ing on current when the motor is at a standstill, and has no extra 
resistance included in its circuit, the inventors provide a rheostat 
in which the arm by which the resistance is varied is automatically 
returned to the point of greatest resistance when the circuit in- 

















cluding the motor is broken. A spring tends to move the arm to 
the point of greatest resistance, and an electromagnet included 
in the motor circuit serve to maintam the resistance at the point to 
which the rheostat may then have been set by hand until such time 
as the circuit is broken. In the example shown the electromagnet 
places and retaius the hand-operated wormwheel in gear with the 
cogged disc upon the axis of the switch contact arm. (Accepted 


July 11, 1900. 
12,506. H, H. Lake, London. (W. M. Scott, Germantown, 
Philadelphia, U.S.A.) Automatic etic Circuit 





— to decompose the carbide. As a further medium for 
© purification and drying of hydrocarbon , the porous 
earthenware may be saturated. with sulphuric or hydro- 


chloric acid, so that the gas in forcing its way through the 


. 


Cornwall. 
1899.—In this 
ially intended for use in compressing gas 
tted 
motion transferring levers are so 
arranged as to admit of means being employed to readily adjust 


switch is in series with the actuating coil of a circuit breaker of 
the well-known I-T-E type, having a spring actuated switch nor- 
mally held by a catch adapted to be moved by a core movable in a 
solenoid coil. In opposition to this coil is a second coil connected 
between the line and the last contact so that while the 
current thro the resistance it also passes through both 
coils, and consequently greater current is required to actuate the 














catch operating coil than would be the case if the opposing coil 

were cut out of the circuit ; when, however, the resistance switch 

the last resistance contact this coil is cut out of 

he armature circuit. A modification is shown in which a single 

actuating coil is used, and a contact strip is so arranged as to 

short-circuit a portion of the coil when the switch handle occupies 
certain positions. (Accepted July 14, 1900.) 


6178. J. A. Harvey, Newcastle-on- (E. Tro- 
chain, Paris.) Ammunition Hoists. (8 Figs.) March 22, 
1899.—This invention has for object the simplification of the 
mechanical arrangements of an ammunition hoist, and to 
give greater facility for charging or ng the bucket or 
carriers thereof. Fora pair-gun turret or barbette the arrange- 
ment is more or less as illustrated. Endless chains have bucketa 


e)-@) 





» 


suspended upon them, 


and means are provided for tilting the 
buckets. The chains travel over guide sheaves and driven wheels 


Placed near the magazine and near the firing platform in pro- 
ximity to both of which inclines are disposed, which serve to 
tilt_ the buckets to allow of their being readily loaded and un- 
loaded. The whole arrangement is di 80 as to be rotated 
with the gun platform when the latter is rotatable. (Accepted 


July 11, 1900.) 
Germany. Rified 
object of invention 


15,985. V. Frupho! Munich, 
Guns. [7 Figs.) hyd 1899.—The 
so to alter ite direction 
every point of the latter, 


is to cause the axis of a shot constantl 

as to form a tangent tothe pers re gf at 

and as a co! uence it is stated the trajectory is considerably 
lower, and deviation is decreased. This result is stated to be 
obtained by the employment of an arrangement which prevents 
the explosion gases from peoee against the bottom of the 
projectile when it leaves the barrel, and it also includes the 








omission of the twisted rifling when projectiles charged or 
weighted at the pho ego use of. in or Fi 

explosion gases from ac! against the bot ot ectile 
when the latter leaves the barrel, the barrel is in sted near 
the d e end. The intersection is not perpendicular to the 
axis of the 1, but inclined slightly downward towards the 
front end, so that the lower half of the longer part of the barrel 
is in any case longer than the upper: In consequence of this 
arrangement, as soon as the proj passed the intersection 





Breaker. [4 Figs.] June 15, 1899.—The resistance controlling 





has 
the explosion gases press the larger and longer part of the barrel 
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which is pivoted at the breech end on a hinge to either the stock 
or carriage as the case may be, slightly downwards. In the 
example shown there is also a device for causing the bulk cf the 
explosion gases in their escape to exhaust the small quantity of 
gas travelling in the fore barrel. (Accepted July 11, 1900.) 


16,649. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, A. G. dcock, and R. T. Brankston, 
Newcastle-on-Tyne. Tripod Mountings for Ma- 
chive Guns. |10 Figs.) August 16, 1899.—The tripod com- 
prises a rear leg fixed to the tripod wn and two front legs hinged 
to the said top in such manner that when folded back they come 
azainst the rear leg, and when moved forward they become so 
widely separated as to allow of a man walking between them. 
When the legs are lying flat on the ground, the position of the 
gun is suitable for a gunner lying prone, and the legs form con- 








venient handles for carrying the gun and mounting “litter 
fashion.” A spring bolt is arranged to engage within notches cut in 
the hinges so as to lock the lega in any of three positions, and a 
collapsible seat is, as shown, hinged to the front leg. The gun 
carriage is connected to the tripod top by a ball-and-socket joint 
(the ball being fixed to the tripod t ,, and to allow of fixing the 
gun in any position the ball is made hollow, and in its top half has 
a number of slits, so that when aconical wedge is screwed into the 
hollow ball it causes it to expand and tightly grip the ball socket. 
Various modifications of this universal joint are shown and de- 
scribed. (Accepted June 4, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


5758. G. E. Schlegelmilch and F. A. Mann, of Suhl- 
in-Thurin: Germany. Circular Saw. [12 Figs.) 
March 27, 1900.—This invention relates to a circular cold saw of 
annular form, which according thereto is toothed on its inner 
edge, which arrangement, it is stated, ‘is attended with great 
advantage, as the driving force is applied to the saw at its circum- 
ference, whereby thé leverage and power is increased,” and also 
that “it works with little noise as vibrations of the saw disc are 
prevented by the setting of the same.” The saw is removably 
secured to a chain wheel that rotates in a bearing carried by an 


Fig 1. 


























tor S 
arm loosely mounted on the shaft which carries the driving 
pulleys and the small chain wheel from which the saw chain- 
wheel receives ite motion. The work to be cut is — 
the central orifice of the cold saw, and is firmly clamped in 

tion. If the weight of the saw, with its chain wheel and arm, 
not sufficient to give a rapid enough feed to the cut, weights 
may be hung from a hook provided on the underside of the 
swinging arm near its free end. A modification is shown in 
which several saw blades are sec’ together a certain distance 
apart, so that a number of parts can be cut off in one operation. 
(Accepted July 4, 1900.) : 
15,215._ J. C. Thygesen, Mejigade, Aarhus, Den- 
mark. Bar Metal Cutter. [5 fijs.) July 24, 1899.—This 





in which a knife arranged in a sleeve is guided round the axle or 
bar to be cut, the knife being at the same time gradually forced 
against the axle or bar by a — or screw arranged in the 
sleeve. In one construction a three-branched piece with center- 
ing cheeks can be simultaneously adjusted by means of an ad- 











justing disc provided with eccentric slots, and in which the knife 

disc is arranged adjustably in a knife holder which can be moved 

in a sleeve, and is influenced by a spring arranged in the handle 
w 


of the pen meng the tension of which Td can be altered by 
means 0 .) 


ascrew. (Accepted July 11,1 
15,797. C. McCormac and G. F. Smith, Limited, 
Yorks. Scre' Machines. (3 Figs.) August 
2, 1899.—This invention provides an automatic rapid release 
motion for the die boxes of screwing machines, whereby the 
mechanism is more direct and positive in its action. Within the 
hollow spindle of a screwing machine there is mounted a —— 
rod or shaft having a disc at one end, the other end being secu: 
to a loose boss to which is hinged a fulcrum lever, at whose other 
end is a sliding stud ; thus the stud engages intermittently 
with a slot in a recess in the friction clutch of the main driving 








wheel. A projection or cam is formed upon the outer face of the 
clutch, which engages or strikes an antifriction bowl upon a 
second sliding or shaft: connected with the die mechanism. 
The action is as follows: When a sufficient length of thread has 
been put upon the rod or shaft, and as the same is fed through 
the dies, it strikes against the disc upon the sliding bar, which, 
acting on the fulcrum lever, projects the slidng stud within the 
recess in the friction clutch and puts the same in gear, and as it 
revolves with the driving wheel the projection or cam strikes the 
antifriction bowl, moving the second sliding rod, which releases 
thedie from further action. (Accepted July 11, 1900.) 


13,470. A. G., A. R., W. R., and J. Bullivant, Man- 
chester. Sa achines. (8 Figs.) June 29, 1899.— 
This invention is for the object of allowing circular or other 
machine saws to be used for cutting slots or grooves wider than 
would be made by the splay of the saw teeth, such, for example, 
as are needed in hanching the parts of doors or like objects 
connected by tenon and mortice. In one arrangement a circular 





saw is mounted obliquely on its shaft, which is, as usual. 
arranged to rotate on a line at right angles to that on which the 
work is fed. Two or more saws are sometimes so mounted side 
by side, and are spaced in such manner that the cut of one saw 
overlaps that of the one next toit. The saws are held between 
bevelled collars or washera. The invention is stated to be also 
applicable to reciprocating saws. (Accepted July 11, 1900.) 


13,471. A. G., A. R., W. R, and J. Bullivant, Man- 

‘ wing Machines. {2 Figs.) June 29, 1899.— 
This invention has the same object in view as that described in 
specification No. 13,470 of 1899. In the machine here illustrated 
e circular saw (or saws), instead of being mounted diagonally 
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upon the spindle, is given a reciprocating movement in the line 
of its axis by means of a cam carried upon the axle which is 
adapted to slide laterally. Means are provided to guide the work 
truly in a line at right angles to the saw spindle axis, (Accept 


MINING, METALLURGY, AND METAL 
WORKING. 


16,692. J.G. Daw, Lianelly, Caemarthen. Stamp 
Heads and Anvile. (4 Figs.) August 17, 1899.—As usually 
made these are Le oo as shown in Fig. 1, and when worn be. 
come of the shape shown in Fig. 2. The inventor proposes to 
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make them with a centre passage, as shown in Fig. 3, so that 
they may wear to the shape shown in Fig. 4, which shape it is 
stated is more advantageous for crushing purposes than that 
heretofore commonly in use. (Accepted July 11, 1900.) 


14,621. J. Gascoyne, Upper Pleasley, Derby. Pit 
Props. (13 Figs.) July 15, Pho. -Adjustable metallic props 
which may be employed for the support of a mine roof without 
being fastened by excessive pressure, and which at the same time 
allow the roof to settle down on to the pack walls so that when 
necessary the said props may be recovered with comparative 
safety ; are made of iron or steel of }{ or other convenient section, 
or from doubleor single-headed raiJ. In conjunction with the 
props movable crowns are used which are s> formed as to allow 
of their being set firmly on the top of the props, or they may be 


7 OF 


Fig.2. 





Fig.1. 




















ae 


recessed to receive the top of the props or in scme cases 
the end of the metallic or main portion of the props may be cut 
and formed to receive the crowns. The crowns are also recessed, 
and in some cases provided with indents to receive vertical, 
auxiliary, making-up pieces of timber, somewhat like very short 
timber pit props. Above the auxiliary timber making-up pieces, 
the usual timber cap pieces or lids are used, so that when the 

rops are being laced into position the auxiliary timbers can 
Es regulated and adjusted to the required length. (Accepted 
July 11, 1900.) 


MISCELLANEOUS. 


16,066. Siemens Brothers and Co., Limited, Lon- 
don. (Siemene and Halske, Berlin.) Purifying Water. 
August 5, 1899.—According to this invention water is purified 
from organic matters and bacteria by mixing with the water to 
be purified iron or iron compounds and sing ozone into the 
water. The proportion of ozone required depends on the nature 
and quantity of the impurities in the water. The s| ification 
states that most iron compounds are suitable for this process; 
exceptions are organic compounds of iron other than those which 
Home acid makes with iron, poisonous iron compounds, and 
those which are too expensive. (Accepted June 27, 1900.) 


14,282. W. J. Millington, London. Ventilating 
Sepeemes. (10 Figs.) July 11, 1899.—This invention pro- 
vides apparatus for circulating, purifying, and raising or lowering 
the temperature of air. The apparatus comprises a cylindrical 
casing built upon‘ribs of metal, carried by a boss and covered by 
a wire guaze or other capillary screen, the whole beirg adapted to 
rotate. A number of water-distributing tubes take from the boss 


Fig. 
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which serves to connect the tube which is for the time being 
uppermost to a source of water under pressure, which said water 
to the boss through the axle, which is made hollow for the 
purpose. Airis forced through the rotating cylinder, and after- 
wards 


through a fixed cylinder containing an inclined 
screen, which removes superfluous moisture from the air. When 
the air is to be heated the water is supplied hot. (Accepted 
July 11, 1900.) 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, be 
reports of trials of patent law cases in the United States, may 








nvention provides a tool for cutting axle trees or iron bars, and 





July 11, 1900.) 


ed | consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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HENDEY-NORTON METRIG THREAD CUTTING LATHES, 


Continental works and others using the metric system of computations, 
should not defer their desire to buy a Henpgy-Norton Larue for fear of 
having to rely upon the few odd metric threads usually obtained on ordinary 
lathes by special change gears. ALL SIZES of Henpgy-Norron Latuss 
are furnished with gears and lead screw in metric pitch; and range of threads 
indexed is adapted from lists prepared by the “Société D’Encouragement 
Pour L’Industrie Nationale” of Paris. 


Moreover, nothing is missing from these lathes which is part of a regular 
Hexpey-Norrow Larue. 

















i4 in. by 6 ft. Hendey-Norton Metric Lathe. 





MANUFACTURED BY 


THE HENDEY MACHINE COMPANY, Torrington, Conn., U.S.A. 
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TORPEDO SERVICE, &., 


FOR DRIVING AS IN GENERAL USE IN BRITISH 


FANS, AND rae ware 
CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, _ HIGH-SPEED 
DYNAMOS ENGINES 
WaH-SPEED Driving Sena &e 
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KS LARGELY USED in the BRITISH H.M.S, " ROYAL SOVEREIGN,” 





MND FOREIGN NAVIES, HM.“ PRINCE GEDRBE” 
Sinise Se et isis H.M.8. “ LEVIATHAN,” 41s 
agate! DOUBLE-ACTING OPEN COMPOUND ENGINE AND DYNAMO. H.M.8. “GOOD HOPE,” &c., &c. 





GEORGE! ELLIioTt & CoO. 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANG'S LAY WIRE ROPES, 





‘nae wots es ov me vor, 


——OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LOOKED COIL ROPS. ~ oon 


THE LEEDS FORGE COMPANY, Ltd., LEEDS, 


(AGENTS: Musszs. TAITE & OARLTON, 68, QUEEN VICTORIA STREET, E.O.) 
MAKERS OF EVERY DESCRIPTION OF PATENT PRESSED STEEL ROLLING STOCK. 


Suitable for any gauge, 











30-Ton 
Apabfeed : BOGIE 

iS _aeeee COAL WACON 

| a \ 4 ft. 84 in. gauge. 

. ams «8788 

Tare: 13 tons 2 ewt. 


Capacity: 1147 cuble ft. 
Length inside: 89-ft, 8 in. 


eee Width: 7 ft. 2 in, 
in train length 40 per cent. Length over Buffers: 48 tt, 














and 25 per cent. respectively. The above wagon will safely traverse curves of 100 ft. radius, 
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Sole Licensees of the Weston Patents for Great Britain and the Colonies. 
We make Centrifugal Machines for the separation of liquids from solids, = 





iN and for the separation of liquids of different densities. 


SY” / OVER 6,000 MACHINES MADE BY US ARE IN USE. }° 
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Patent Water-Driven 
Pivot Hydro-Extractor. 
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Patent Suspendea 
Hydro-Extractor. 
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‘ =| We are also Makers of Steam Engines, Pumps, Conveyors, || [= E 
= */E\S] Elevators, and all Plants for the treatment of Sugar after 2777. = 
= Arcangement with |= boiling. Very special attention is given to Crystallization in = —aa | 3 
=/S Belt Guard, 4 Motion, either for Cane or Beet Sugars. = 1895. Zo = 
— z PATENT "STEEL-FRAME WESTON" — PATENT "STEEL-FRAME WESTON” A = 
=| BELT SER: =| a ¥ WATER DRIVEN. SZ l= 


Ka 






2229, 


Patent Centrifugal 
Oil Economiser. 
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DESIGN OF ALTERNATORS. 


By H. F. Paerswaut, M. Inst. C.E., and 
H. Hosart. 
(Continued from page 147.) 
EXPERIMENTAL CONFIRMATION OF THE THEORY. 


Tue above assertion has been experimentally 
confirmed by tests on alternators of various pro- 
portions. , : 

The nature of the results of these will be made 
clear by the following description of a hypothetical 


e: 
Th? alternator has two extra collector rings pro- 
vided, which constitute terminals of an exploring 
coil, wound at the bottom of the slots carrying one 
of the main coils. The voltage at the terminals of 
the exploring coil is measured when there is no load 
and 2020 volts on the main winding, and again 
when there are 200 amperes and 2000 volts on the 
main winding. The ohmic resistance of the arma- 
ture winding is .1 ohm. 

Whereas 4000 ampere-turns per pole-piece suffi- 
ced to maintain the terminal voltage at 2020 with 
no load, in the second case there is required a 
field excitation of 5000 ampere-turns per pole-piece 
to maintain the potential at 2000 volts at the main 
collector rings with a load of 200 amperes. But 
in both cases we obtain the same potential at the 
terminals of the exploring coil, from which it 
follows that the magnetic flux linked with the 
main coil is also the same in both cases, 1.¢., the 
same at full load as at no-load. 

The significance of this conclusion lies in the 
consequence that to correctly interpret the per- 
formance of alternators, we must only take the 
reactance voltage into account in determining the 
phase displacement of the terminal voltage T. V. 
from the mid-pole face position, and we must 
disabuse our minds of the impression that the 
reactance voltage and the terminal voltage com- 
bine to make an internal voltage, with which 
latter there is associated a resultant magnetic flux 
greater than suffices for the terminal voltage, in 


the ratio I. 


Thus the field excitation, to maintain the same 
collector-ring voltage at no load as at full load, 
need only be increased by an amount correspond- 
ing to the demagnetising component of the arma- 
ture ampere-turns, i.e., by an amount sufficient to 
maintain through the armature winding, the same 
main flux as at no load. 

It has been necessary to treat this question at 
considerable length, since on the value of the actual 
maximum magnetic flux present, depends not only 
a series of conclusions with reference to the satura- 
tion of the magnetic circuit under various condi- 
tions, and the corresponding necessary excitation, 
but also all calculations relating to core loss. It is, 
however, the first group of considerations which in 
this section will occupy our attention. 

The use made of the terms ‘‘ reactance,” ‘‘ re- 
actance voltage,” ‘‘angle of lag,” ‘‘ impressed 
flux,” &c., as illustrated in the preceding explana- 
tions, may be thought by some, not to be the most 
satisfactory that might have been adopted. It can 
only be stated that, as nearly as appeared practic- 
able, use has been made of the most approved and 
widely adopted conception of these terms, but that 
some very thoroughly experimentally demonstrated 
facts had also to be taken into consideration. After 
a large amount of investigation, the present use of 
terms was decided upon as best reconciling these two 
groups of considerations, and the writers are of the 
opinion that a careful consideration of the examples 
of its application to alternator design, will lead to 
& recognition that, from the practical standpoint, it 
1s correct, exact, and useful. Tests will, in the 
course of the articles, be described, which will 
show the experimental curves of alternators to be 
in close agreement with the curves predetermined 
by this method. 

here is one more phenomenon which should be 
taken carefully into consideration, namely, the in- 
crease of the magnetic leakage with the increase of 
the armature current. But, unfortunately, there is 
4 dearth of available experimental data, and beyond 
here briefly describing its nature and tendency, it 
will not, as affecting alternating generators, be 
taken into account, except by rough approximations. 


Macyetic Leakage (INCREASE WITH Loap). 


_ alternators it is customary to make a rough 
allowance, say from 10 per cent. to 15 per cent. up 


to sometimes 30 per cent., or even 40 per cent., for 
the stray leakage magnetic flux. That is to say, if 
the magnet cores are long, and with broad sides, 
and only a few inches apart ; and if the air gap is 
only moderately short, simple approximate a, 
lations of length and cross-section of the various 
more direct magnetic paths will often show 
that, of a flux of 130 or 140 kilolines, not over 
100 will actually, at no-load, cross the air gap 
to the armature surface, and eventually become 
linked with the armature winding. In other 
better cases, with short magnet cores and small 
air gap, the discrepancy may be as low as 10 per 


Fig. 26. 
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One Magnetic Grcuit of . 
Multipolar Alternating Current Generator. 


Fig.27, 
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cent. or 15 per cent. There is also a reasonable 
amount of experimental data constituting an inde- 
pendent basis for such estimates. 

When the armature-turns carry no current, and 

hence have no magnetomotive force, there is hardly 
any fall of magnetic potential from that portion of 
the surface of the armature where the lines from the 
north pole enter, to the portion of the surface of 
the armature where they leave to return to the 
south pole. But as soon as the armature coils 
carry current, they become the seat of an inde- 
pendent magnetomotive force, which sets up diffe- 
rences of magnetic potential at the different poles 
of the armature surface, just as do the field coils at 
the different poles of the magnetic field. There 
is one main difference. - 
Whereas, at a given point of the field, the 
polarity remains the same ; the polarity at a given 
point of the armature surface changes periodically 
in response to the alternations in the armature 
current. 





Such changes are, however, in synchronism with 





the revolutions, and hence this given point on the 
armature surface will have, at any instant, a given 
polarity relatively to the pole, to which it may be 
adjacent at such instant. In other words, suppose 
that this given point on the armature be energi 
asa N. pole by the armature current, by the time 
the armature has moved round till this point faces 
a S. field-pole the armature-current alternation will 
have reversed the polarity ry of the point on the 
armature, and made it intoa S. pole also; hence it 
follows that, although the point on the armature 
changes polarity, it always retains the same sign in 
relation to the pole-face it may be opposite. ith 
90 deg. lagging current, the armature polarity is of 
maximum strength when directly opposed to the 
field sac. ith 90 deg. leading current, the 
armature polarity is of maximum strength, but in 
exactly the same direction as the field polarity. 
When the armature current is in phase (i.e., neither 
lagging nor leading with relation to the uniformly 
distributed magnetic field) the armature polarity is 
at a maximum when its poles are midway between 
the field-magnet poles, and hence in a position 
where it can have no effect, either to oppose or aid 
the field-poles, except to the extent of distorting the 
flux distribution. But the point here under con- 
sideration is not the demagnetising or magnetising 
effect, but a secondary result, namely, the varia- 
tions which these effects bring about in the mag- 
netic leakage. 

In Fig. 26 is shown one magnetic circuit of a 
multipolar machine. 

The field excitation may be assumed to be 5000 
ampere-turns per pole. Of this magnetomotive 
force of 5000 ampere-turns, 2500 are required to 
overcome the magnetic reiuctance of the field 
magnet, 1000 for each air gap, and the remaining 
500 overcome the magnetic reluctance of the 
armature part of the circuit A. Between the sur- 
faces m and n, the difference of magnetic potential 
is 2500 ampere-turns, and between o and p it is 500 
pag yim 

ut suppose, in the position shown in Fig. 26. 
there flows such a current in the armature coils as 
to set up a magnetomotive force of 2000 ampere- 
turns in this same magnetic circuit. In the first 
saps the current may be supposed to be lagging 

y 90 deg. Let the field excitation be increased 
from 5000 to 7000 ampere-turns, so as to maintain 
the same total of magnetic flux in spite of the 
demagnetising influence of the armature current. 
The magnetic potential between the points m and n 
increases from 2500 to 4500 ampere-turns, and 
that between the points o and p, from 500 to 2500 
ampere-turns. Hence, there will be a greatly in- 
creased leakage flux, especially towards the lower 
ends of the magnet cores, and over the armature 
surface. Assuming the same value for the arma- 
ture current, but assuming it to lead by 90 deg. 
instead of to lag, then the field excitation must 
be reduced from 5000 to 3000 in order to maintain 
the same magnetic flux. This reduces the differ- 
ence of magnetic potential between points m and n 
from 2500 to 500 ampere-turns, but that between 
o and p is increased from 600 to 1500; that is to 
say, of the magnetomotive force of 2000 ampere- 
turns furnished by the magnetising armature cur- 
rent, 5600 are consumed in overcoming the magnetic 
reluctance of the armature laminations, and 1500 
remain available beyond o and p. But as 2000 are 
necessary for the gaps (1000 for each), the 1500 
ampere-turns of the magnetomotive force of the 
armature require 500: of the 3000 supplied by the 
field coils, to overcome the reluctance of the gap up 
to the pole-faces m », leaving 2500 ampere-turns as 
before, to overcome the reluctance of the field 
magnets. 











2000 Armature Ampere- 
Magnetic Potential Turns. 
between Surfaces No Load ~— 
with Flux F. 
With 90 Deg. | With 90 Deg. 
| Lag. Lead. 
mand n Sone tal 4500 | 500 
oandp.. an < 500 2500 1560 
Field excitation a6 5000 7000 8000 








From the Table it appears that, representing the 
leakage flux from the region m m m, 0 0 0, to nnn, 


P p p, at no load, by =i = 1600, then with 


90 deg. lag and an armature strength of 2000 

ampere-turns, this leakage flux will have increased 
4500 + 2500 _ : 

to ~ ““— = 3600, but that with 90 deg. lead- 
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500 + 1500 _ 


1000. 


Or, letting 1 represent the leakage flux under the 
first condition (no load), then 2.3 represents the 
leakage flux for lagging full-load current, and .67 
for leading full-load current, a very wide range of 
alteration. 

This brief statement makes no pretence to exact- 
ness, but is merely intended to emphasise the fact 
that the leakage coefficient may be considerably 
affected by the amount and nature of the load. 
Alternators, in which the field excitation is strong, 
and the armature strength, in ampere-turns per 
pole, weak, are, of course, less subject to this varia- 
tion. Moreover, in practice, machines rarely carry 


ing current, it decreases to 
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mid-pole-face position, and reaches nearly its full 
value when the conductors of the armature coils 
are opposite the pole corners at the moment of 
maximum current; afterwards increasing more 
slowly. 

To make the matter clear, refer to Figs. 27, 28, 
and 29, in which three representative positions 
are taken. 

In Fig. 27, suppose ab to form conductors of a 
coil on the armature, and N S two pole-faces. The 
position shown, illustrates the case in which the 
maximum value of the current is reached when the 
centre of the coil a b is exactly midway between 
the two poles NS, the conductors being exactly at 
the mid-pole-face position. In this position, there- 





& 





SOUTH 


tionately to the sine of the angle of lag between the 
mid-pole-face position and the position of the con- 
ductors when carrying maximum current, and this 
is of importance in predicting the performance of 
an alternator under various conditions of service, 
(Although this has no bearing on the matter of 
demagnetising, it is an excellent opportunity to point 
out again the position of maximum and minimum 
inductance ; Fig. 27 being the former, and Fig. 29 
the latter. This would generally be the case ; the 
exceptions will be considered in a later section.) 
PREDETERMINATION OF CHARACTERISTIC Curves 
FoR A 225-Kitowatr SincLe-PHasE ALrer- 
NATOR. , 
The method may best be illustrated by applying it 
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loads making up a total power factor of less than 
.85, but even with unity power factor, if the arma- 
ture winding is very inductive, the armature cur- 
rent will reach its maximum value at a position cor- 
responding to a considerable displacement of the 
armature polarity beyond the neutral point, and, 
as will now be explained, willbe effective in oppos- 
ing the field magnetisation. 


DEMAGNETISING EFFECT OF THE ARMATURE 
CURRENT. 


It may be said that the armature demagnetising 
effect increases proportionally to the sine of the 
angle, by which the maximum value of the current 
lags behind the mid-pole-face position, and tests 
made for the purpose prove this to be approximately 
the case. 

Particular notice should, however, be drawn to 
the fact that the demagnetisation increases at first 
very rapidly, as the position of maximum value of 
the current begins lagging -in phase behind the 





fore, the demagnetising effect of the current in the 
armature coil a b is a minimum. 

In Fig. 28 the maximum value of the current 
occurs somewhat later, hence this represents the 
case of a considerable angle of lag. From the posi- 
tion in Fig. 27 up to this point (conductors opposite 
pole corners, see dotted line) the de etising 
effect increases very rapidly, but when this posi- 
tion is passed it increases much more slowly. 

Fig. 29 shows the position where the current is 
at a maximum when the centre of the coil ab is 
exactly opposite the pole-face N, the conductors 
a 6 thus being midway between two poles, S N 
and N 8. In this case the angle of lag is 90 deg. 
At this position the demagnetising effect of the 
armature current is greatest ; but, as before pointed 
out, it increases but very little after the conductors 
~ of the coil pass the pole corner shown by dotted 

e. 


It is convenient and sufficiently accurate to take 


| eel |, 
: Armature 
3 tH = 
e' ees 8 
g8; : 
% > HE gs 


toanexample. A certain single-phase alternating- 
current generator has a magnetic circuit of such 
proportions as to require at no load and 2250 volts, 
a field excitation of 3100 ampere-turns per field 
spool, 

The machine has 28 poles. It has 14 armature 
14x 2 _ 4 


coils of 28 turns each. Therefore, 38 





turns on armature per pole-piece. 
Full load = 225 kilowatts. 
— full-load current = 100 amperes (at 2250 
volts). 
me oe a of armature lamination parallel to shaft 
= 10.5 in. 
Average inductance may be taken at 25 c.g.s. 
lines per ampere-turn and per inch length of arma- 
ture laminations. 


Inductance of one coil = 28? x 00000025 x 10.5 = 


00205 aoe ( 
Inductance of entire armature (14 coils in series) = 
14 x .00205 = .0287 h 


Speed of armature = 356 revolutions per minute. 
Periodicity = 956 x 28 — g9 oycles per second. 
Reactance = 2 7 x 83 x .0287 = 15.0 ohms. 


2 x 60 
Reactance voltage with full-load current of 100 am- 
peres = 100 x 15 = 1500 volts. 


Assuming a sine wave-current curve, there are 

on the armature at full-load current : 
14 x 100 x +/ % = 1980 ampere-turns per pole-piece. 

When the external load is non-inductive (see 
Figs. 30, 314, and 318) the tangent of the angle of 
lag of the position of maximum current behind the 
AB 1500 pe 
-_ = = —— = .666. 
AC 2250 
Therefore, le of = $3.5 deg.; 
And sine of aagte of be = .552 deg. 





mid-pole-face position = 





the demagnetising effect as increasing propor- 





Hence, demagnetising effect of armature under 
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these conditions (i.e., non-inductive full load beyond 
collector rings) = 


-552 x 1980 = 1100 ampere-turns. 


Therefore, field excitation required with full load 
(externally non-inductive) = 3100 + 1100 = 4200 
ampere-turns per field spool.* 

Furthermore, the method admits of the pre- 
determination of the necessary field excitation for 
any load in amperes, and for any power factor. 
Thus in the machine under consideration, deter- 
mination may be made as follows, of a curve showing 
the necessary excitation for maintaining the terminal 
voltage constant at 2250 when full-load current of 
100 amperes is furnished, the power factor of the 
external load varying from 1.00 down to very small 
values. The requisite excitation for an external 
load having a power factor of 1.00 has already been 
found to be 4200 ampere-turns per field spool. 

For power factor of .90 in the external circuit 
(see Figs. 32, 32a, and 32s) proceed as follows : 

In Fig. 32 lay off the angle dac = 25.5 deg. 
(cos. 25.5 deg. = .90) as shown. 

Angle ac b has already been found to be 33 5 deg. 

Anglea fb = tan-! oe tan-! 1200 = tan.—! 1.25 = 

51.3 deg. = total angle of lag between mid-pole-face 
position and position of maximum current. 


Therefore sine a f b = 0.780. 
And ampere-turns per field spool 


= 3100 + (0.780 x 1980) 
= 3100 + 1550 
= 4650 ampere-turns, 


Thus it appears that, in the case of this parti- 
cular machine, a power factor of 0.90 for the 
external load demands an increase of 11 per cent. 
in the excitation over that required for a non- 
inductive external load of the same amperage. 
Next, with a power factor of 0.60 for the external 
load construct Fig. 33, in which anglé d ae = 
53.0 deg. = cos~! 0.60. 


This gives afb = tan—1 = tan—! 2.38 = 67.20 deg. 
Sine 67.2° = 0.922 
1980 x .922 = 1830 
1830 + 3100 = 4930 


Therefore, 4930 = ampere-turns necessary for 
2250 terminal volts when power factor of external 
load = 0.60. 

Lastly, as power facter approaches zero (90 deg.), 
the armature demagnetisation will approach 1980 
(maximum ampere-turns per pole-piece on arma- 
ture). Therefore, in this case the field excitation 
for 2250 terminal volts and full-load current (100 
amperes) = 1980 + 3100 = 5080 ampere-turns.t 

he above results are, for convenience, sum- 
marised as follows : 


Power factor of exernal load... 
External angle of lag (i.e., 
— of lag of maximum 
value of current behind 
am =e value of wee 
vo sa jes a 
leer ange of lag (i.e., 
angle of lag of maximum 
value of terminal voltage 
behind mid-pole-face posi- 
tion... .. deg. 
Resultant angle of lag (ic., 
~—_ of lag of maximum 
vi of current _— — 
pole-face position) .. eg. 
Excitation per field spool for 
2250 terminal volts and 100 
amperes : yee ... 4200 4650 4930 5080 


Fig. 34 gives a curve showing the necessary exci- 
tation for 2250 volts and 100 amperes, with various 
power factors. 

In connection with the calculations just made, 
one should notice the predominating influence of 
the armature inductance, :nd the comparative un- 
importance of the nature of the external load. 
Exaggerated and erroneous ideas are quite pre- 
valent, to the effect that a very inductive external 
load enormously increases the requisite excitation 


1.00 0.90 0.60 0. 
0. 255 53.0 90.0 


33.5 33.5 33.5 83.5 


33.5 51.3 67.2 90.0 





* The armature C R drop is not considered in any of 
these calculations and diagrams, as the error thereby in- 
troduced is negligible. 

+ In reality, the line a b ought to have been shortened 
with each increase of lag of the current, as the current 
reaches its maximum value when the slot is nearer the 

ition of minimum inductance, as already pointed out. 
ence, in tice, the necessary ampere-turns 


spool should not increase so much, with deena ¢ power 
we S the external load, as the results of this calcu- 
tion show, 





for maintaining the terminal voltage at the proper 
value. Such would only be the case with armatures 
of exceedingly low inductance and high armature 
reaction, features not generally found together in 
ordinary types of design. 


(To be continued.) 





AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 149.) 

‘¢ Tue Education of Machinists, Foremen, and 
Mechanical Engineers” was the title of a paper 
resented by Mr. M. P. Higgins. This subject 
™ already been brought forward by Mr. Higgins 
at a previous meeting, and this paper was really a 
continuation of the previous one. The author 
called attention to the dignity and importance 
of the mechanic’s calling, to the requirements 
of the machinist of to-day; he denied that the 
introduction of automatic machinery had reduced 
the skill required of the machinist, and considered 
the reverse was the case. He seemed then to put 
up a ‘few men of straw” for the pu of 
bowling them over. At least so it appeared to the 
writer, who does not believe there is a reluctance 
on the part of American youth to learn a trade; on 
the contrary, he considers there never was a time 
when more were desirous of learning, nor were 
there ever so many manual training schools as at 
present, and they are —— in number and de- 
veloping rapidly. Mr. iggins states that 
technical schools are taught by scientists, and 
while there is some foundation for this statement, 
et there is no scientific school of any stand- 
ing where the heads of departments are not 
largely composed of scientists ; but scientists who 
have had actual experience in the construction 
and use of the very machines they are teaching 
about. Nor does it seem a wise suggestion that 
the scientific schools should lower their standards. 
The manual training schools supply the want Mr. 
Higgins has pointed out, and from them the 
student could readily step into the scientific school 
and complete his course of education. Mr. Higgins’ 
paper was a good one; the outcome of the views 
of a careful and conscientious thinker and worker, 
and it was well received and thoroughly discussed. 
Every employer and every instructor will find in 
it much food for careful study, but where the 
author seems to have somewhat confused, is between 
the school for a struggling mechanic and the higher 
school for the cultured student who need not labour 
for his support while studying. If this latter class 
are being taught too much high science, the evil 
must speedily be detected, and the remedy —- 
The next paper was ‘‘The Automobile on 
for Heavy Duty,” by Arthur Herschmann. The 
author devoted his introduction to proving that 
an automobile is superior to draft horses for general 
use, and his arguments seemed to consist of compari- 
sons of horses under the most unfavourable con- 
ditions, with an automobile under the most favour- 
able ones ; but as will be seen later, there are times 
when an automobile will fail. He then discussed 


‘the various forms of automobiles in an exhaustive 


manner, showing familiarity with the subject, and 
finally settled on a steam wagon as the best, for the 
following reasons : 


1. It has the test load and mileage capacity, or, in 
other words, ok ay of action. 

2. Its operation is independent of charging stations, 
and supplies, necessary for the operation of the wagon, 
can be easily procured and taken aboard quickly. ; 

The operating expenses in the case of an electric (or, in 
fact, of any power storage system) vehicle, grow to be 
prohibitive as soon as a certain ton-mileage ya is 
exceeded, tending to keep such an electric wagon small in 
size. In the case of an oil wagon such economic restric- 
tions to jane do not exist, and ‘og heaper My i oil 
wagon oO! capacity are more by virtue of di ties 
in operation. With steam the case 4 altogether different. 
The tendency is here to build a large wagon, since with a 
steam wagon the weight of the machinery to be carried 
does not grow, evén in an arithmetical ratio to the carry- 


ing capacity. 

The author did not think any form of rubber tyre 
at present gave satisfaction. As for driving wheels, 
he preferred one of 4 ft. in diameter. He did not 
consider condensers desirable, and stated the 
smoke difticulties had been overcome.- The engine 
was almost entirely compound, and the cylinder 


field | ratio should be larger than in stationary practice. 


He closed with a comparison of expenses as 
follows : 





Comparison of Operating Expenses Taken for One of the 
Large American Cities Covered by the Adams Express 
Company's Service. 


Two horse wagon and 3-ton steam wagon. 


Two Horses capable oy | 3-Ton Wagon. 
40 ton-miles per day 300 days. 12) ton miles net, 300 days, 
Cost of 2 horses (130 o- x wagon, 2509 
ts) * 


dols,), 260 dols. F = 
Life of horse, six years dols. p.c. | 25 per cent., interest dols. p.c. 
(then worth 30dols. anidepreciation* 625 35 
each) (15 per cent. + | Driver .. sig -. 800 40 
5 per cent.) 30 dols. | Gross weight moved 
+18dols. .. -» 43 23) 6)tons; fuel. 8 Ib. of 
Wagon cost, 300 dols. coke per mile. Pre- 
Last eight years (12 sent market price, 
per cent. +-5 per ct.) 2.70 dols. per cal- 
Wagon repairs main- 
tenance oe Se 
Stabling, maintaining, 
shoeing, rents, &., 
per horse and month 
(30 dols.) 
Driver’s pay per an- 
num .. aS i 
Cost of harness (45 
dols.) last five years 
Per annum, including 
repairs a 


51 8h | 
| _dron.. ae ¥ 

96 6} | Repairs, 10 per cent. 
| of cost* ee os 
| Stores .. 

720 46 

6C0 40 


18 13) 
Perannum .. 1528 100 | Per annum 1895 109 
* The figures, relating to ‘‘cost, depreciation, and repairs,” 
may seem to be high. The author, however, finds that they 
cannot be much uced, to serve the purpose of a safe, com- 
mercial calculation. On the other hand, cost of water and 
expenses due to the raising of steam have been left out in the 
figures. In extreme cases these items might add another 5 per 
cent. to the expense. 


Two Horses. 3-Ton Wagon. 

Miles per annum .. 6,000 12,000. 
Ton-milesnet .. 12,000 (net) 36,000, (gross) 78,000. 
Cost per mile .. 25.46cents 15.2 cents. 
Cost per net ton- 

mile oe ek ees 5.06 cents (gross) 2.34 cents. 
Four trips daily, 

pertrip .. :. 127 dole. Eight trips daily, each 0.76 dols. 

A comparison between operating expenses of a double 


m of the Adams Express Com- 


and single-horse w: 
American cities showed the 


pany in one of the 
ollowing figures : 





Cost of Operating Double Cost of Operating Single 
Wagon Monthly. Wagon Monthly. 

Dols. Dols. 

Two horses .. 41. Horse .. 20,84 

Wagon 1145} Wagon 3 56 

Harness ie 502% Harness ag 2.84 

Driver, average 46.05 Driver, average 46.05 

Conductor . 50.00 Boy, average.. 15.80 

154.214 89.09 


Cost of operating double — would be only 20 to 
25 per cent. more expensive than operating one-horse 
wagon; however, a conductor being required to take 
the place of the boy helper, the cost of operation ex- 
ceeds that of the single wagon by about 60 per cent. ; 
hence it is again seen that considering the high load 
factor of a single-horse wagon, the two-horse wagon pre- 
sents more scope for substitution by mechanical means. 
Inferences to be Drawn from above Table.— Horses’ capa- 


city limited, running expenses are biggest, fixed charges 
smallest. Steam m capacity unlimited, running 
expenses smallest, fixed charges highest. 


Actual propelling of load being, therefore, compara- 
tively cheap, lightness of construction is less important 
than many people think ; in fact, reduction of tare weight 
below a figure consistent with substantial build, usin 
standard material, calls for expensive construction, an 
increases the above items of ‘‘ fixed charges” and 
‘*repairs ” much more rapidly than it can possibly reduce 
operating expenses. For the same reason steam vans 
may be housed ‘at a great distance from their place of 
work, the runs to and from work being cheap, once the 
boiler is fired up; firing up calls for 70 lb. of fuel ona 
cold December day, while it takes only 8 lb. of fuel per 
mile to run the wagon; if there -were hot water obtain- 
able, such expense could be materially reduced. 

Deadweights and Carrying: Capacities of Different 
Wagons {Actual Performances). 





























Syst Dead. | “Toad | Ratio. | Daily Capacity. 
ystem. | io. | Daily 0 
weight. | (pried 
Ib. Ib. | percent.| 
One horse { horse 1,400 3,000 | About 100/18 miles. 
& wagon | wagon | 1,400 | 27 net ton-miles 
2 horses /{2horses} 2,800 4,000; ,, 66/20 miles. 
& wagon | 38,000 40 net ton-miles 
Electric, small, de-| 3,000 1,000; ,, 33/20 miles with one 
livery wagon charge battery 
Gasoline, small, de-| 2,000 1,500| ,, 75/80 miles with one 
livery wagon charge fuel. 
Gasoline large son len i 
Ww n ++] 45 ’ ” 5 ° 
Comme air on} 18,000 6,000 » 33/15 miles with one 
rai's charge 
2-ton steam wagon] 5,400 4,500 ig oe 
3-ton ” 6,700 8,200 ee 
4-bon ; 6,500 | 9,20 ,, 140, 
Wooden freight car 20,000 | 30,000 i aee 
Steel freight car ..| 39,150 100,000 | 3 | 
{ 
In the discussion, one member azreed to the un- 


suitableness of rubber , and said these wagons 
should be steered by all four wheels, and sketched 
the method. All the ees eee the wr 
wagon, although it was stated gasoline engines Ww‘ 

now made cant of being reversed, and of having 
their speed p saconhy but that gavoline and electr¢ 
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wagons were unsuited to Cincinnati’s _— hills. 
As Mr. Herschmann had invited the members to 
see a trial of his wagon a large number went, when, 
alas for human pride, his steam wagon balked in 
most unseemly manner, and utterly refused to 
move. After two hours’ hard work it still remained 
a stationary engine, acd the members present 
could not help smiling at the simile cf the balky 
horses. : 

Three papers followed on engine tests, very 
elaborate and exhaustive, not to say exhausting. 
One was on a 15-million high duty pump engine. 
The speed ranged from 38 to 42 revolutions per 
minute, and the piston speed between 310 ft. and 
336 ft. a minute. The average consumption was 
12.735 lb. of steam per indicated horse-power per 
hour ; the whole paper—95 pages—was full of valu- 
able data. The next engine was a Snow pumping 
engine, and the result was 147.5 million foot-pounds 
of work per million British thermal units consumed. 
The third paper was ‘‘ Pumping Engine Test with 
Superheated Steam.” The engine was of the 
Worthington duplex direct-acting type, triple 
expansion, and the results arrived at were as 
follow : 

1. Steam when superheated about 125 deg. Fabr. will 
do 16 per cent. more work than when saturated. 

2. With steam superheated as above and the feed water 
passed through an exhaust heater, a given amount of fuel 
will produce from 11 to 12 per cent. more work. 

3. Theeffect of steam jacketing all the cylinders is only 
to produce a saving of about 4 per cent. of the fuel, or 
3 per cent. of the feed water under the above conditions 
of superheated steam and feed water heated by exhaust. 

4, That the use of even a sma]l cross over exhaust pipe 

between the intermediate and low-pressure steam cy- 
linders, while somewhat beneficial to the running of the 
engine, causes an increase in steam consumption of about 
5 per cent. 
5. With an allowance of 2 per cent. for losses due to 
slip and leakage, this engine shows that it can easily 
perform a duty of 96,000,000 or 97,000,000 foot-pounds per 
1,000,000 British thermal units, or of giving an effective 
horse-power on 18.3 lb. of superheated steam per hour, 
which latter corresponds to 108,200,000 foot-pounds duty 
on 1000 1b. of steam ; certainly a most excellent result 
or an engine of this class. 

The final paper was ‘‘ Cylinder Proportions for 
Compound and Triple-Expansion Engines,” by 
B. C. Ball. The question considered was, ‘‘ Shall 
we have terminal drop in any cylinder but the 
last in multiple-expansion engines?” The author 
thought we should, and his paper is an argument 
in its favour. Some topical questions closed the 
meeting. 

The excursions were very interesting, and 
would have been thoroughly enjoyable but for 
the intense heat. One of the best was to the 
National Cash Register Company’s works at 
Dayton, Ohio, and deserves a special mention and 
a separate article. This trip was taken on our way 
home, and there was a very delightful reception the 
previous evening. 

The total attendance at the gathering was over 
400, and all thought our hosts most attentive and 
thoroughly enjoyed the meeting. On page 229 we 
publish some further illustrations of Cincinnati. 





THE SCHNEIDER PAVILION AT PARIS. 
Tue Crevsot PavItion. 


Messrs. SCHNEIDER AND Co.’s Pavilion is erected 
on the left bank of the Seine, below the Army and 
Navy building ; it is situated practically in a line 
with the Avenue de la Bourdonnais. 

The shape given to it is that of a huge dome, 
crowned with a campanile ; it is 41 metres (134 ft.) in 
diameter, and the circumference is cut by a straight 
line at three places, where the main entrances are 
located. The portals which give on the Seine, and 
those opening to the Quai d’Orsay, being on a 
different level, the floor covered by the Pavilion, 
and on which the exhibits are placed, is formed 
of two levels, the upper one being 5.60 metres 
(18 ft. 4 in.) above the lower. The heights of 
Various parts of the Pavilion, above the floor level 
on the side of the Seine, are as follow : 

Height of the floor level on 
the Quai d’Orsay... ... 5 60 m. (18 ft. 4 in.) 
Height of ridge-piece of 
32.64 m. (107 ft.) 


39.30 m. (129 ft.) 
the latter dimension being approximately the 
height of the Vendome Column. 

The outside covering of the Pavilion is formed of 
plaster made rfectly smooth ; that part of the 
roof around the base of the campanile is filled 


t 
Height of ridge of campa. 
ae ee eee 





in with plate-glass ; the outside covering and the 
inside lining—the Jatter made of wood battens— 
are held by wood rafters in the usual way ; the 
rafters are fixed to iron purlins, carried by the 
main ogee trusses. Two galleries, one inside the 
Pavilion and one outside, are placed around the 
whole circumference of the building; they are 
4.50 metres (14 ft. 9 in.) above the top platform. 
As will be seen from the section, Fig. 8, page 233, 
the Moulineaux Railway, in covered way, with brick 
walls and iron roof plates, passes through the build. 
ing. The walls forming the cutting existed previous 
to the designing of the Pavilion ; they could not be 
relied upon as supports for the beams intended 
to carry the enormous weights of the exhibits, 
nor of the lower parts of several trusses of 
the building. It was therefore necessary to 
build other walls parallel with those of the rail- 
way cutting, and this increased the span of the 
beams to 17.20 metres (56 ft. 6 in.), acomparatively 
large span. The beams are stayed directly below 
the foot of the trusses, in order to prevent the 
thrust causing any flexure of the beams in a 
horizontal plane ; besides this, the flooring has been 
designed to withstand the shifting which the result- 
ing force of the drift of the trusses it supports, 
tends to produce. This shows what minute precau- 
tions were necessary in the erection of a pavilion 











which rested both on recently built, and com- 
paratively high foundations, and on an _ iron 
flooring covering a railway cutting and liable to be 
affected by the vibrations caused by the passing of 
the trains. 

As mentioned above, the double covering of the 
dome is held by wood rafters and iron purlins ; the 
latter are placed about 3 metres (9 ft. 10 in.) apart, 
and follow the radius of the mean curve of the 
trusses, their inclination, therefore, becomes greater 
according as their distance from the ridge increases. 
This arrangement was necessary to facilitate the 
erection of the double covering. The purlins consist 
of ribs, made of plates and angles, in the shape of a 
double tee with unequal flanges, the web being 
in a line with the radius of the trusses ; they with- 
stand, in consequence, the normal and tangential 
weight component forces. 

The trusses are 12 in number; the 24 half 
ribs divide the dome into as many equal sectors, 
5.50 metres (18 ft.) wide at the base. Eighteen 
half trusses are ribs, the six half curved to the 
form shown in the illustrations, which serve as a 
support for the window bays, differ from the others 
only in the construction of their lower parts, which 
is made with an abutment. 

The system of construction is one with three 
hinges, and in order to fulfil in practice the 
theoretical conditions aimed at, i.e., that the 
trusses should be usefully hinged at top, it was 
necessary to make them converge over a sphere, 
instead of making them bear, according to the 
usual method, on a ridge ring. This is the first 
time, we believe, that this particular mode of con- 
struction has been adopted, for though the ribs, 
separately, are on the three-joint type, as a whole 
they meet exactly at top. This arrangement has 





the advan that it aids the rapid distribution of 
the loads ; should some trusses become more loaded 
than others, the result would be a displacement of 
the ridge joint, but this displacement would be 
counterbalanced by the action of the less loaded 
trusses, 

The ribs consist of a web 8 millimetres (;'; in.) 
thick ; and of four angles 70 by 70 by 8 milli- 
metres (2? in. by 2? in. by fy in), with flanges 270 
millimetres (108 in.) wide, the thickness of which 
varies. The web is 750 millimetres (29} in.) high 
for the first sections, 1 metre (393 in.) at the span- 
dril, and 600 millimetres (23 in.) at the top. In 
a running truss,. consisting of two similar half- 
ribs, the centres of the first-course joints are 
41.91 metres (137 ft. 6 in.) distant horizontally. 
The vertical distance between the first-course joint 
and the top joint is 26.74 metres (87 ft. 9 in.). 
The calculations for designing these three jointed 
trusses call for no particular notice ; they were based 
on the following figures : 


(a) Permanent Loads, ‘ 
Kilogrammes, 


Trusses, per running metre developed ... 160 
Window purlins, per running metre 30 
Running purlins s 50 


Wall-plate and lower gallery per running metre 
of circumference ; 


Kilogrammes. 
Wall-plate see 80 
Plate-glass . 50 
Gallery joists ... 350 
a PONE ein. gig cic gue ap menaityecwehe ae 
Covering, ceiling, rafters, per metre 
super ... si on Pe ote ie 140 
Glass and window-bar iron at top, near the 
base of the campanile, per metre super 30 
Campanile (frame and covering), total 
weight on each half truss... te «+. 2230 
(b) Extra Loads. 
On the covering, from the lower galleries 
to the top, per metre super... is 50 
On the flooring of the galleries and of the 
campanile, per metre super : 4 
(c) Force of Wind. 
Horizontal strain, per metre super 120 


The trusses have been calculated to include : 


1. Permanent loads and general extra loads. 

2. extra loads on half trusses only. 
3. oe »» . Wind pressure on one side only. 
The limit of resistance of the steel, without de- 
ducting the rivet holes, was taken at 10 kilogrammes 
per square millimetre (6.35 tons per square inch), 
under the action of permanent and of extra loads, 
and at 13.5 kilogrammes (8.57 tons per square 
inch), under the action of permanent load and of 
wind pressure. When the surfaces struck by the 
wind are in an oblique plane, the component parallel 
with the surfaces is not generally taken into 
account ; in the case of the Pavilion, owing to the 
redans formed by the lower gallery, the line of 
portholes and the campanile with its projections, 
the forces of the wind usually ignored had to be 
reckoned with. Therefore the wind strains have 
been calculated at the rate of 120 kilogrammes per 
square metre (24.5 lb. per square foot) of vertical pro- 
jection of the surfaces exposed ; but, on the other 
hand, the comparatively high limit of resistance of 
13:6 kilogrammes per square millimetre (8.57 tons 
per square inch) has been allowed for the steel. 

The most intricate part of the building is the 
common joint at the ridge of the trusses. Seen in 
a horizontal projection (Figs. 12 to 15), the trusses 
being 12 in number, the joint shows the intersection 
of 12 rotules, concentric one with the other and of the 
same diameter, which gives it the form of a ball. 

The bearing of the trusses on the central sphere 
is given by the web of the trusses and two thick- 
nesses of plate, equal to a total thickness of 1 in. 
These 24 bearings which radiate round the summit, 
almost touch each other, their ends being only 
100 millimetres (3}} in.) distant from the vertical 
axis of the ball, the diameter of which is 400 milli- 
metres (157 in.). The contact of a half truss, 
supposing the thrust to be horizontal, is over an 
are of a circle, the chord of which is 350 millimetres 
(13. im in length and the abscissa 100 millimetres 
(3}% in.), or, in other words, over an are of 120 deg. ; 
therefore a radius drawn from the end of the 
bearing makes an angle of 60 deg. with the hori- 
zontal. 

The greatest angle of thrust at the top occurs 
when the wind blows with the intensity of 120 
kilogrammes (24.5 lb. per square foot). The 
greatest angle with the horizontal is then 32 deg. 
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THE CREUSOT PAVILION AT THE PARIS EXHIBITION. 


(For Description, see Page 231.) 
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approximately, but the line still passes sufficiently 
far from the end of the trusses to insure a good 
bearing ; under these conditions the maximum 
strain on the bearing surface is 3.7 kilogrammes oad 
square millimetre (2.35 tons per square inch). The 
low strain at the top permitted the sphere bearing 
to be made of cast iron. When this bearing is 
equally loaded on all sides by the trusses, uniformly 
surcharged, the thrust of each half truss being of 
about 9400 kilogrammes (say, 9 tons), it will be 
seen that the strain per square millimetre of dia- 
metral section is very low, being only .57 kilo- 
grammes (.36 tons per square inch). 

In ordinary work, when more time can be given 
to erection, the purlins are fixed only when the 
trusses are in place, in order to be certain that 
they fill the conditions for which they have been 
designed. In this case, however, owing to the 
rapidity with which the building had to be 
completed, it was necessary to put in place the 
last sectors—the closing ones—and to regulate 
the fixing of the purlins, before building the cam- 

anile, and when the placing of the double cover- 
ing had already begun. It was, therefore, important 
to ascertain, in view of the measures to be taken 
during erection, what was the set produced in the 
trusses under various loads. The set due to 
the bending moments was rigorously calculated, 
taking into account the various sections of the 
trusses, from the first courses to the top. The 
fixed position of the top joint had to be insured 
until the placing of the last truss, for the following 
reasons : (a) The trusses built on the same pattern 
at the Chalon Works had to be found, on erection 
on the spot, with the same dimensions as regards 
chord and abscissa ; (b) under the weight of metal, 
the top of a truss subsides when left free; the 
trusses last erected would not, in this respect, have 
undergone the strain which the first underwent, and 
they would not all have been in the same state as re- 
gards wear and working. It has been calculated that 
the top of the truss subsides 5 millimetres (,%, in.) 
under the weight of metal. That part of the 
double covering from the wall-plate to purlin 
No. 4 raises the top by 12 millimetres (,/; in.), and 
that part which is on the purlins Nos. 3 to 1 causes 
it to subside by 2 millimetres (,}; in.) ; an increase 
of 10 deg. Cent. in temperature causes the top to 
rise by 5 millimetres (,'; in.). This involved a 
double wedging of the ridge ball to prevent it 
from rising or subsiding. It has been found 
besides that for preventing the top of a truss from 
subsiding by 5 millimetres (,; in.) it was necessary 
to create a reaction on the top, with a lifting force 
of about 650 kilogrammes, equal, for the 12 trusses, 
to a load of 7800 kilogrammes (7 tons 15 cwt.) on 
the axis of the central column. 

When the trusses had been put in place and had 
to be released it was necessary to know, in order to 
regulate the fixirig of the purlins, what were the 
variations in the abscissz of the half trusses, varia- 
tions which were the more important at the span- 
dril near the purlins Nos. 7 and 8, the double 
covering flattening the trusses, while the campanile 

roduces a bulge greater in extent than the flatten- 
ing. The resultant is an increase in the abscissie 
up to 11 millimetres (,% in.). 

When ‘the closing sectors were put in place, the 
bolts holding the purlins near the spandril had to 
be eased to let the trusses set freely, so that the 
theoretical conditions could be maintained. 

The horizontal displacement of the top was ascer- 
tained in a truss, half of which was in the sun, 
the other half in the shade; this would be of 
2.7 millimetres (.105in.), for a difference of 10 deg. 
Cent. in the temperature of the two half trusses, 
and is of no great importance, considering the 
dimensions of the Pavilion. 

The circumstances under which the Pavilion had 
to be erected led Messrs. ‘Schneider and Co. to 
make use of very powerful tools and appliances 
which enabled them to put the building together 
with great rapidity. ith these appliances, of 

t power compared with the tonnage of the me- 
tallic parts to be dealt with, the object aimed at was 
fully attained. The erection of all the heavy work 
only lasted 35 days, from February 15 to March 20 ; 
at the latter date the dismantling of the scaffolding 
was begun, and the Pavilion was completed and 
painted with the help of lighter apparatus. 

The trusses were erected in succession, by putting 
in place at the same time the two half trusses, 
which balanced each other ; when one truss was 
put in place and joined to the preceding ones, it 
was left and the next one was erected. A platform 








for working and shifting the scaffolding was put 
down level with the base of the trusses; it con- 
sisted of an iron flooring above the Moulineaux 
Railway cutting, and of a provisional flooring with 
scaffolding on the river side. 

The lifting apparatus consisted of the following 
parts (see Figs. 1 to 7, page 232) : 

1. A central fixed column. 

2. Two inside rolling scaffolds acting as sup- 
ports for the trusses in course of erection. 

3..Two travellers, carrying the large movable 
trucks for raising the pieces. 

4. A double steam winch, with the necessary 
mechanism for lifting and shifting the pieces. 

The central wood column was fixed ; it served 
to regulate the whole construction. The top joint 
was wedged in this column. The latter consisted of 
eight round wood uprights, 25 centimetres (9{ in.) 
in diameter, placed on a circumference 7 metres 
(23 ft.) in diameter. It was tied and stayed in the 
usual way. The top flooring, above the top of the 
trusses, was 28.20 metres (92 ft. 6 in.) above the 
base of the trusses ; it had the shape of an octagon, 
10 metres (32 ft. 10 in.) in diagonal. In the centre 
of the flooring was placed the pivot round which the 
two travellers turned. 

The two movable scaffoldings were placed dia- 
metrically opposite each other, under the sectors 
formed by the two half trusses already erected, and 
under the two half trusses in course of erection. 
They contained several platforms placed in redan, 
the ends of which followed the curvature of the 
trusses. The top platform was 23.46 metres (77 ft.) 
above the base of the trusses. These scaffoldings 
travelled on two concentric lines 6.80 and 17.47 
metres (22 ft. 4 in. and 57 ft. 4 in.) in radius. 
Each one was carried on four rollers, the two rollers 
on the outside rail being 4.56 metres (15 ft.) apart. 

Each traveller contained a top horizontal flooring 
rectangular in plan; the flooring was supported 
by two parallel beams on which was the track for 
a truck. These beams, placed above the central 
column, rested on the column at one end and at the 
other on a vertical wood tower ; the latter travelled 
on two concentric rails 2 metres (6 ft. 6 in.) apart 
(see Figs. 1 and 5). The outside rail was the 
same as that of the movable scaffolding. In 
plan the top floorings of the two travellers 
were almost diagonally opposite each other ; the 
vertical shaft round which they pivoted was in a 
line with the central column. The space allotted 
for the Pavilion did not allow surrounding 
the trusses by the travellers; it was not pos- 
sible, therefore, to place the top floorings direct 
above the sectors in course of erection, which 
would have much simplified the work. Conse- 
quently, it was necessary to have recourse to 
the large trucks that travelled on the top floorings 
and raised all the pieces required for the framing 
with the help of smaller trucks, the track of which 
was perpendicular to that of the large ones. These 
trucks worked in conjunction with other small 
movable trucks to which were suspended the counter- 
weight boxes. Three motions could, therefore, be 
given to the pieces, namely, a vertical or raising 
action ; a motion of translation in the direction of 
the radius of the building, produced by the dis- 
placement of the large truck on the traveller ; 
and a motion of translation perpendicular to the 
preceding one, given by the displacement of the 
small truck with regard to the large one. 

For insuring safety all the manceuvres were 
executed from the floor level, with the help of a 
steam winch ; with this arrangement the foreman 
had all his men well in hand, and all dangers that 
usually surround work done at great heights were 
done away with. The only men who were com- 
pelled to work on the top parts of the scaffoldings 
were those entrusted with the putting together of 
the various parts of the building. The winch con- 
sisted of two drums, round which passed the 
lifting cables, and of two chain wheels on which 
turned the translation chains; with the help of 
disengaging levers the two drums and two wheels 
could be made to turn together or separately. 
Each half of the winch, containing one drum and 
one chain wheel, served one side of the building, 
namely, one of the travellers and its mechanisms. 
Lifting was effected by a steel cable which rolled 
round the winch drum and ended at a fixed point 
on the end of the top flooring of the traveller. 
The return pulleys, which led the cable from the 
drum to the fixed point, were so arranged as not 
to interfere with the displacement of the traveller; 
moreover, during the translation of the trucks, 








the cable did not vary in length, so that the 
hook from which the charge was suspended re. 
mained at the same height. This result was 
obtained in the following manner : 

The lifting cable on leaving the drum of the 
winch passed on a pivoting pulley f (see Fig. 7), 
the groove of which always followed the vary. 
ing direction of the cable during its rolling up 
on the whole length of the drum; the cable then 
rose vertically and passed on a pivoting pulley 
placed on the top flooring of the central column, 
from there on another pivoting pulley placed under 
the traveller C, then on a fixed pulley, from which 
it took up a horizontal position ; it then engayed a 
series of other pulleys up to p, where it was fixed. 

The motion of translation of the truck D was 
given by an endless chain that turned on the chain 
wheel of the winch : it was also guided by a series 
of pulleys. The smaller trucks F and G were 
worked by hand. 

The scaffoldings B and travellers C were shifted 
by hand, by acting with crowbars under the carry. 
ing roller ; the extreme positions taken up by each 
of the travellers formed an angle of 150 deg.; or in 
other words, each one turned through half the 
os less the arcs of two sectors of 15 deg, 
each. 

The brief description, with the illustrations on 
pages 232 and 233, will give an idea of the numerous 
conditions that had to be fulfilled, and of the way 
in which Messrs. Schneider and Co. carried out the 
work with safety, rapidity, and economy. 





MACHINE TOOLS AT THE PARIS 
EXHIBITION. 
Tue Exnipit or Messrs. KENDALL AND GENT, 
(Concluded from page 177.) 

THE universal plane-milling machine exhibited is 
illustrated on page 240. The rapid development of 
milling for heavy engineering works has necessitated 
the constraction of a series of machines of the plan- 
ing machine type, capable of dealing with large sur- 
faces at right angles to each other. The machine 
shown is designed for this purpose, and allows of 
horizontal and vertical surfaces being milled both 
longitudinally and transversely at one setting, a capa- 
city, therefore, much in excess of that of an ordinary 
planing machine. By the okpsage of both vertical 
and pivoting horizontal spindles in the same machine, 
either of which can be used as required, five sides of 
an object can be milled at one setting, having all the 
surfaces perfectly square with each other. Short sur- 
faces on objects too large to pass between the uprights 
of the machine, such as steam chests and ports of 
cylinders, can be milled by the horizontal spindles. 

The machine exhibited—which is of necessity one of 
the smaller sizes, admits objects up to 10 ft. long, 4 ft. 
wide, and 4 ft. high, but is uniform in design with 
the larger sizes now made up to 30 ft. long. The 
table is supported on a heavy bed with rectangular 
slides. The uprights are keyed and bolted to its 
sides, and these have strong side-webs for resisting the 
transverse strains on the uprights. The cross-slide 
carries two milling saddles, and is quickly raised and 
lowered by power. The milling saddles have strong 
steel spindles carried in conical bearings, the lower 
one having a fine vertical adjustment for setting on 
the cut. 

This lower bearing is also arranged to carry either a 
horizontal pivoting spindle which can be set for longi- 
tudinal or transverse surfaces, or fitted with a swivel- 
ling stay for supporting the lower end of the cutter 
mandril when using ordinary spiral cutters. The 
table is provided with quick hand and power adjust- 
ments for setting work, and with a graduated series of 
eight positive feeds varying from 4 in. to 3 in. per 
minute. 

A self-acting circular table is provided, which can 
be mounted on the table or removed as required. All 
the movements of the tables and milling saddles are 
“mgr with accurately graduated rules and pointers 
or setting, and an index-plate on the machine shows 
the exact rate of feed upon the various pulleys. The 
machine is driven by an electric motor running at a con- 
stant speed, and has eight positive changes of speed by 
gearing, and has cut gears throughout; its weight is 
14 tons. 





New ZeaLaNnp GOVERNMENT RatLways.—The returns of 
the New Zealand Government Railways for 1899 exhibit 
satisfactory results. The total revenue was 1,623,890/, 
as against 1,469,665/. for the previous year. The expen- 
diture was 1,052,357/., against 929,737/. The net receipts 
were, therefore, 571,533!., giving a return of 3/. 83. per 
cent., against 3/. 53. 10d. per cent. in 1898. ‘The revenue 
for the North Island lines was 600,826/., and for the South 
Island lines 1,023,064. There are now 2104 miles open, 

inst 2090 miles in 1899. The total cost is put down at 
16,004,076/., besides 7:6 8917. for unopened lines, 
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GENERAL FORMULA FOR SULPHUR DE- 
TERMINATION IN CALCINING COPPER 
ORES. 

By Captain C. C. Loncrincg, M. Inst. M E., 
M.I. Mech. E., &c. 

Tue chief object of calcination is the reduction of the 
sulphur contents of the ore to the amount required to 
produce a matte of a certain grade. This amount varies 
with the quantity of arsenical or antimonial speiss, if any, 
to be formed, and with the furnace coefficient of sulphur 
loss by oxidation, volatilisation, and slagging. Both of 
these calculations are supplementary and simple. To 
illustrate a method of making the main determination, 
that is, the calculation of the residual sulphur to be left 
in the calcines to yield, in shaft furnace smelting, a matte 
of agiven copper percentage, the writer has assumed a 
concrete case, and afterwards deduced a general formula. 

It is assumed, for example, that the matte is to contain 
40 per cent. copper. The contents of this matte, subsul- 
phide of copper and ferrous sulphide, may be expressed 
thu3: 

40% Ca + 10%S =50%Cu,8 + 50% FeS = 
31.85 % Fe + 18.15 % 8. 

Thus the matte will contain 28.15 per cent. S. 

To find what percentage of sulphur in the ore, say a 
6 per cent. Cu ore, is —— by this amount of 
sulphur, it is necessary to determine how many tons of 
ore are required to form 1 ton of 40 per cent. Cu matte. 
This is given by the formula: 

RS. endeee 

6 — 0.5 (loss) 
The residual sulphur in the ore charge is, therefore, 
stated by the fraction : 
28.15 
7.26 

In other words, the original sulphur contents of the ore 

should be reduced, by calcination or by an admixture of 

oxide ore, down to 3.8 per cent. S. exclusive of the 
amount needed for speiss, and for making good the 

smelting losses. é 

a above results may be stated in a general formula 
thus : 

5a =the percentage of copper in the matte to be 
formed. 

y = the —— of copper in the ore to be cal- 
cined. 


Then the composition of the matte may be expressed as 
fe Ca+25% of x % S=(z + 7) % Ou, 8 +(100 i 7) 


= 7.26 tons. 


= 3.8 per cent. 


% Fe 8 = 637 % of (100 - °2) % Fe 36 3% of 
(100 - 5*)s, 
4 


In this the sulphur percentage is 25 per cent. of x + 
36.3 per cent. of (100 - 2”), Consequently, the percent- 


age of sulphur to be carried by the charge in order to yield 
a matte with x per cent. Cu is 


25 % of x + 36.3 7 of (100 - 5) 


Bey Wis Arnica 5 
7 — 0.5 (loss) 

To the percentage so calculated have to be added, first, 
the sulphur required —— if any ; and, secondly, the 
sulphur, removed in the furnace by oxidation, volatilisa. 
tion, &c. It may be remarked that a charge with any 
given percentage of sulphur, if smelted in a reverbatory, 
will a matte about 8 per cent. richer than if smelted 
in a blast-furnace. 








TENSILE STRENGTH OF STEEL. 
To THE Epitor or ENGINEERING. 

.2!8,—In connection with Mr. Webber’s paper on 
“Steel Specifications” in your issues of the 3rd and 10th 
inst., it may be of interest to briefly note by diagrams 
certain effects of the chemical composition of mild steels 
on their physical properties. The diagrams are quite 
a and show results which no end of figures could 
P. Plotted these curves and other similar ones in 
omy three years ago from records of chemical and 
ysical tests of several thousands of samples of normal 
lc-steel plates 3 in. to , in. thick rolled from approxi- 
mately the same-sized ingots and tested in one machine 
y an engineering staff. All objectionable inaccuracies 
a thus preety avoided. From this data curves were 
B songy with all but one of the principal elements con- 
foe and then compared with another series of selected 
. in which one of the elements previously constant 
hs emer the variable. In this way curves were plotted 
es yee varying from 0.12 to 0.40; manganese, 0.10 
to 0.088: phosphorus, 0.005 to 0.055; and sulphur, 0.01 


The increase of tensile strength for each 0.01 per cent. 
— : constant throughout the range of wahem as 
— or example, in Fig. 1 by a straight line. Kqual 

: eats of manganese follow the same rule. Not so 
og orus, although usually credited with being con- 
ya Selecting and plotting points with all constant 
(Fi e osphorus, and also with carbon the variable 

ig. 3), it appears that for a given increase in a higher 


when phosphorus follows the same rule as for carbon and 


manganese (Fig. 2). The quantities of sulphur were 
small and negligible. Samples containing sulphide of 
iron had abnormally high tensile strength (Fig. 1}. 

By extending the carbon curves to zero, and then sub- 
tracting the increase of tensile strength due to man- 
ganese, phosphorus, sulphur, and silicon, the resulting 
tensile strength is almost constant at 34,600 Ib. 
Hence, to find the tensile strength of steels similar to 
those examined, to the base 34,600 add 80 1b. for each 
0.01 per cent. manganese; multiply the correspondin 
ordinate in Fig. 2 by the per cent. phosphorus and ad 
to above; then add 850 lb. for each 0.01 per cent. 
carbon. Suppose a sample analysed gives 0.35 per cent. 
manganese, 0.015 per cent. sulphur, 0.020 per cent. phos- 
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phorus, and carbon 0.20 per cent., then the ultimate 
tensile strength is: 


Lb. 

Approximately ... ar ea 34,600 
anganese... as oes 35 x 80 = 2,800 
Phosphorus 1800 x 2= 3,600 
Carbon 850 x 20 = 17,000 


Several diagrams have been eine treating elastic 
limits for different carbons and phosphorus (Fig. 4). in a 
similar way to ultimate tensile strengths, but only with 
partial success, due possibly to difficulty in observing the 
elastic limit, also, in case of phosphorus, to small inaccu- 
racies of analysis in dealing with such small traces. The 
effects appear very capricious in similar steels, some being 
brittle and others showing a very fair elongation. 
Faithfully yours, 
Wittiam Minty. 

40, Gilnow-road, Bolton, August 20, 1900. 





THE DRIFT OF A PROJECTILE. 
To THe EprTor OF ENGINEERING. 





osphoric steel the increase of tensile strength is ter 
than with low phosphorus, until 0.025 per om is pauaed, 





Sin,—Mr. Shelford Bidwell ~e he thinks my ex- 
planation of ‘“‘drift” as caused by spin is not at all 


satisfactory, he then proceeds to misre’ t my argu- 
ment, and continues by propounding a theory of his own 
based on totally different considerations. I am not alto- 
gether prepared to say that there may not possibly be 
something in his precessional theory, though I am 
sceptical about it. But in any case it is not inconsistent 
with what I stated about the rolling action of the bullet 
as a direct result of differential friction at the lower and 
upper surfaces caused by the vertical fall of the bullet 
under the influence of gravity. es 

His remarks about the tennis-ball spinning about a 
vertical axis are absolutely irrelevant and absurd in this 
connection. The axis of a bullet in flight is generally 
much more nearly horizontal than vertical. Also, it is 
a simple matter of fact, well known and thoroughly 

roved, that a clockwise spin impressed upon the bullet 

y the rifling, does actually cause a drift to the right, or 
vice versd. In other words, the drift is in the same 
direction in which the bullet would roll if s gg: Bes a 
tablecloth ; never the opposite way, as . Shelford 
Bidwell seems to think. Also, a tennis ball made to spin 
about an axis gs 4 meer horizontal will break to the 
right or left of the line of propulsion, according as it has 
a clockwise spin or the reverse. will a cricket ball, 
the direction of spin and also of the drift or break being 

ed from the starting point, as with the rifle. 

Then, as regards that statement which Mr. Shelford 
Bidwell characterises as “‘ absurd on the face of it.” By 
an error in transcription which was accidentally over- 
looked, the word “will” got substituted for the word 
“may.” No one reading the article could possibly have 
any excuse for supposing that the writer had overlooked 
the relationship of latitude to altitude as affecting drift 
due to the earth’s revolution. 


Yours faithfully, 
August 20, 1900. J. Bripces Ler. 





PrRsSONAL.—The Dungarvan Urban District Council have 
retained the services of Mr. W. Kaye Parry, M. Inst. C.E., 
of Messrs. Kaye Parry and Ross, civil engineers, Dublin 
and Westminster, as consulting engineer in connection 
with their proposed main drainage scheme, 





Tuer TELEPHONE IN Russ1a.—In November next year 
the Russian Government will me the owner of the 
telephonic networks established at St. Petersburg, Mos- 
cow, Warsaw, Odessa, and Riga. The networks are now 
carried on by the Bell Telephone Company. 





Spanish Rariways.—The Northern of Spain Railway 
Company is proceeding with the construction of a line 
from Jativa to Alcoy, 394 miles in length. There are 
three tunnels upon the line ; the first of these, 2200 fo. in 
length, is entirely pierced, and the brickwork is being 
now p ed with. 

BELGIAN Brast-Furnaces.—The number of blast-fur- 
naces in activity in Belgium at the commencement of 
July was 34, while five furnaces were idle at the same date. 
The total of 34, representing the active blast-furnaces of 
Belgium at the commencement of July, was made up as 
follows: Charleroi district, 14; Liége district, 14; Luxem- 
bourg, 6. The production of pig in Belgium in July was 
99,820 tons, as compared with 106,780 tons in July, 1899, 
The aggregate monthly output for the first seven months 
of this year was 685,440 tons, as compared with 703,550 
tons in the corresponding period of 1899. The total of 
685,440 tons was made up as follows: Refining pig, 
179,720 tons; casting pig, 62,780 tons; and steel pig, 
442,990 tons. 





Mines 1n Natat.—Some dissatisfaction has been occa- 
sioned among Natal mine owners by « decision of the 
Natal Compensation Commit acting on instructions, 
not to os any claims for damages to mines during 
the war. Large companies will be able to stand the loss, 
but to several smaller ones the decision means actual ruin. 
In one instance the enemy destroyed the whole of the 
machinery, locomotives, and tram line of a small mine 
owned by a few individuals who had embarked their all 
in the venture. The damage done is estimated at 7000/., 
and the owners have no means of re-starting work unless 
they get a promise of compensation. The mine owners 
have formed a committee to represent the matter to the 
Secretary of State. The mines throughout the colon 
are generally being gob into working order, althoug 
some delay is being — in obtaining new 
machinery to replace that damaged by the Boers. 


Ossett SzwacEe Disposat.—On the 21st inst. Colonel 
A. J. Hepper, R.E., held a Local Government Inquiry at 
Ossett into the application of the Town Council for sanc- 
tion to a loan of l. for the extension of their Southern 
Outfall Sewage Works at Healey. The works proposed 
will transform the existing works, which, when complete, 
will consist of a screening tank, precipitation tanks hold- 
ing 200,000 gallons, buildings and machinery, sludge 
tanks, and about seven acres of land for filtration.. There 
will also be 1000 square yards of storm-water filtering 
area. The details of the scheme were explained by the 
engineer, Mr. Malcolm Paterson, on behalf of hi and 
Mr. haw as joint engineers. This is the second 

roposed scheme affecting this outfall now before the 
Tout Government Board, the first being for a loan of 
50007. for an intercepting sewer nearly 3 miles long, 
to bring into the above works the sewage of several 
outlying parts of the borough. The whole scheme will 
thus cost 13,530/., but it should be explained that this 
amount includes the purchase money for 32 acres of land 
at 80/, per acre, the vendors having refused to sell a part 
_~ of thisestate. The sewage contains a good deal of 
trade 








effluents, —— wool washing and dye water, with 
a little sulphuric acid, 
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FOUR-CYLINDER EXPRESS LOCOMOTIVE; STATE 
CONSTRUCTED BY THE SACHSISCHE MASCHINENFABRIK, 


GERMAN LOCOMOTIVES AT THE PARIS 
EXHIBITION. 
Tue Exurpit oF THE SACHSISCHE MASCHINENFABRIK. 
Tuk Siichsische Maschinenfabrik, late R. Hartmann, 
of Chemnitz, exhibit a four-cylinder ten-wheeled high- 


speed locomotive for the Saxon State Railways. This 
engine, of which we publish a two-page engraving this 
week, with other views on the present and opposite 
pages, is especially designed for fast passenger traffic ; 
it is a four-cylinder compound engine with Lindner 
starting gear, running on a four-wheeled bogie with 
ball bearing, on two pairs of coupled drivers, and a 
carrying axle, radially adjustable, in the rear. Tae 
valve gear of the external high-pressure cylinders is 
of the Heusinger type; that of the low-pressure cy- 
linders, which are fixed beneath the smokebox, is of 
the Joy type. Thecombined screw and hand-reversing 
gear permits of a great range in the cut-off. The 
axle cranks are at anglesof 90 deg. with regard to one 
another, and of 180 deg. with regard to the outer 
cranks ; this arrangement conduces to smooth motion. 
The front of the cab is wedge-shaped to cut the wind. 
The equipment of the engine comprises two restarting 
injectors (not aspirating) of Alexander Friedmann, 
of Vienna, and a third of a different design; two 
blow-off cocks of the Hoeftinghoff type for the fire- 
box ; two safety valves of the Coale Muffler and Pop 
Valve Safety Valve Company, of Baltimore; a twin 
pneumatic sand d'stributor (Gresham and Craven’s 
patent), of Hardy Brothers, of Vienna; one speed 
indicator, patent Haushiilter, of Dresden; pressure 
gauges by Schiiffer and Budenburg, of Magdeburg; two 
tourfold pressure lubricators of A. Freidmann, of 
Vienna, each of 3 litres (0.66 gals.) capacity ; steam 
heating appliances and Westinghouse brakes. The 
slide valves of the low-pressure cylinders are of the 
Richmond Locomotive Works pattern, and all slides 
are balanced. The dimensions are : 
Diameter of high-pressure 
cylinders ... ses vie 
Diameter of low-pressure 
cylinders 


.350 m. (13.78 in.) 


550 ,, (21.66 ,, ) 
62 ,,) 


Length of stroke ao ie 2 ne 











me / 








LA 
\ 


\ 
V— 


Diameter of carrying wheels 1.045 m. (41.14 in.) 

+ riving -_ 1.980 ,, (78.72 ,, ) 
Rigid wheelbase ... 2.150 ,, (7 ft. 0.64 in.) 
Total __,, iso. DADO ~,, 80s, ets, } 
Steam pressure ..15 kg. (213 lb. per sq. in.) 
Grate area... ee ... 2428q. m. (26 sq. ft.) 
Heating surface, firebox ...1350 ,, (145.31,, ) 

a tubes ...151.50 ,, (1625.40,, ) 

m ne total ...165.00 ,, (1770.71,, ) 
Weight, empty “ ak 60 3 tons 

* in running order... ty Gore 

fe available for adhe- 

sion ... cas as = 32.0. ,, 
(To be continued.) 





CANADIAN METALLURGICAL INDUSTRY.—There were 16 
rolling mills in Canada at the close of last year. Three 
of these rolling mills were not, however, in operation. 





CanapiaN MINERAL Propvuction.—The value of the 
metals produced in Canada has considerably increased 
during the last ten years. In 1890, the total attained 
was 16,763,353 dols. In 1895, the corresponding total had 
been carried to 20,630,904 dols. In 1896, it advanced to 
22,584,513 dols. ; in 1897, to 28,661,430 dols. ; in 1898, to 
38,661,010 dols.; and in 1899, to 47,275,512 dols. The 
figures have been largely helped up during the last three 
— by an increased production of gold, especially in the 

ukon district. 





Tue Suez Canat.—The transit revenue of the Suez 
Canal Company in July was 322,800/., as compared with 
313,6002. in July, 1899. The aggregate transit revenue 
collected in the first seven months of this year was 
2,049,859/., as compared with 2,207,120/. in the corres- 
ponding period of 1899. The number of ships which 
passed through the canal in the first seven months of this 
year was 1982, as compared with 2260 in the correspond- 
lng period of 1899. 


MorecamBE.—A project is being promoted by Mr. J. 
Gardiner, of Morecambe, for providing an electric tram- 
way from Lancaster to the west end of Morecambe. At 
present the west end is not particularly easy of access by 
either train or tram from Lancaster. It is proposed to 
construct the electric tramway from a point within the 
borough of Lancaster almost in a direct line with Regent- 


RAILWAYS OF 
CHEMNITZ, GERMANY. 








SAXONY. 






emcee emmeseene” 





Upon entering the More- 


road, west end Morecambe. 
cambe urban area, Regent-roid will be traversed, and the 
terminus will be clos3 to the Alhambra Concert Hall. It 
is expected that electrically-propelled tramcars will run be- 
tween Morecambe and Lancaster in a quarter of an hour. 





Frencu Coat Minina.—The production of coal in the 
French department of the Pas de Calais in the first half 
of this year was 7,385,235 tons, as compared with 
7,070,437 tons in the peggy | period of 1899. The 
output of the ‘Nord in the first half of this year was 
2,980,859 tons, as compared with 2,986,504 tons in the 
corresponding period of 1899, showing a decrease of 
5645 tons. The combined output of the two departments 
in the first half of this year was accordingly 10,366,094 
tons, as we ge with 10,056,941 tons in the correspond- 
ing period of 1899, showing an increase of 309,153 tons. 
The number of pits in activity in the Pas de Calais in the 
paced gel this year was 78 and in the Nord 46, making a 
total o \. 





South Arrican Rarmways.—Some interesting iafor- 
mation has just been afforded officially with respect to 
South African railway development. Agreements have 
been entered into with the Thames Ironworks Com- 
pany to take the place of previous agreements which have 
not worked satisfactorily. Under the new agreements, 
a line from Somerset t to King William’s Town 
will be constructed as a contract line, and the Cape 
Parliament will be asked to sanction extra expenditure 
necessary to carry out the ments. An amended 
agreement has also been entered into with the Thames 
Iron Works Company to complete the Mossel Bay and 
Oudtshoorn line as a subsidised line under substantial 
penalties to work the line when completed. A further 
amended agreement has also been entered into with 
regard to the construction of the Oudtshoorn and 
Klipplaat line. It is confidently expected that with 
these amended agreements, the railways to which they 
refer will be constructed within a reasonable time and 
in a satisfactory manner. The sanction of the Cape 
Parliament will be asked to an agreement which has 
been entered into for the purchase of the Indwe Rail- 
way. It has been found, upon calling for tenders, that 
the amount already authorized for the construction 
the Port Elizabeth and Avontuur line is insufficient, 
and the Cape Parliament will be asked to sanction an 
additional expsnditure in this case also. 
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ENGINEERING. 


[Auc. 24, 1900. 











awards were agreed to in connection with designs 
for an improvement on the shore in the West Bay. 
Three premiums of 100/., 50/., and 25/. were offered, 
and the first and second were awarded unanimously, 
the Board being equally divided in reference to the third 
riz, The following are the successful competitors: 
Tirst prize (100/.)—Messrs. Wardlaw and Miller, civil 
engineers, Glasgow ; second priz3 (50/.), Mr. James More, 
M. Inst. C.E, Edinburgh; third prize (25/.)—Messrs. 
Wylie and Blake, civil engineers, Glasgow, and Mr, 
MacIntosh, civil engineer, burgh surveyor, Dunoon. It 
was agreed to divide the third prize between the two 
competitors. The winning plan is estimated to cost about 
62,1907. There were 23 plans sent in. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

By Motor Car from Yorkshire to London.—Mr. A. E. 
Wynn, of Knaresborough, has commenced a passenger 
service by motor car between Leeds and the Metropolis. 
Mr. Wynn, who is a retired engineer, looks upon the 
runs for the present season rather as experiments, and 
he has already remedied some inconveniences. Next 
season, if the project is well patronised, he will be pre- 
pared to place upon the road a dozen specially built cars, 
equipped with more powerful engines and fitted with 
radiators, which will cool the water without needing a 
fresh supply until 200 miles have been covered. 


Electric Matters at Cleethorpes.—This favourite resort of 
Yorkshire holiday-makers is going ahead in electric 
matters. By the opening of next season it is hoped that 
Cleethorpes will be connected with Grimsby by a service 
of electric trams. In connection with this undertaking, 
the urban council propose to light by arc lamps the whole 
of the road along the tramway route; and negotiations 
are in eo with the Great Central Railway for the 
lighting of the Cliff gardens, pier, and promenade by 
electricity. 


Huddersfield and its Telephones.—At a recent meeting 
the Huddersfield Corporation, between whom and the 
National Telephone Company there has been more than 
a little friction, decided to apply to the Local Govern- 
ment Board for sanction to borrow 30,342/. for telephone 

urposes, to be repaid within 25 years. Thus has Hudders- 

eld started in opposition to the present telephone 
monopoly. 


Yorkshire Woolcombers’ Association.—At the second 
annual meeting of the above association, the chairman 
_. Frederick Illingworth) confessed that comparisons 
xebween the promises held out with the prospectus and 
the company’s performances did not work out well. 
Circumstances had been so adverse that, in the experience 
of the oldest members of the trade, nothing like the past 
six months’ depression had ever been known. The profit 
and loss account showed on the revenue side 101,527/., 
but on the other side expenditure had been increased. 
The greatly enhanced price of coal was a very serious 
handicap. The sum of 30,000/. had been charged to the 
depreciation fund, and 1656/7. had been written off the pro- 
motion expenses. Interest to vendors down to the com- 
pletion of purchase was 22,607/., and oo interest 
absorbed 18,925/. The net profit was 24,875/., allowing 
5 per cent. to be paid on the preferred ordinary shares. 


The Parkgate Iron and Steel Company, Limited.—It is 
stated that a change is being made in the management of 
the above works, and that Mr. Pike, of Jarrow, will 
shortly become manager. 


Public Companies.—The year’s working of tho Tinsley 
Rolling Mills Company has resulted in a balance of 
31872. 103. 9d. being available for disposal. The directors 
recommend a dividend of 6s. per share, making 10 per 
cent. for the year; that the sum of 1000/. be added to the 
reserve fund ; that 6877. 103. 94. be carried forward.—The 
operations of the first yue* working of the Brightside 
(Sheffield) Foundry an ag om | Company, Limited, 
after a roviding for depreciation and all charges, 
have resu tol in a profit of 92417. 14s. 2d., which allowed 
of a dividend of 10 per cent., and the placing to reserve 
of 2500/., and the carrying forward of 919/. 14:. 


Earle’s Shipbuilding and Engineering Company.—The 
arrangements for the reconstruction of the above company 
are understood to be well advanced. The official liquidator 
has been engaged in carrying out the contracts which the 
company had in hand. The Government and Messrs. 
Wilson, Sons, and Co., are assisting the company to the 
utmost, and it is hoped to make the scheme of recon- 
struction public very mage A A reasonable offer will be 
made to the debenture holders and the ordinary share- 
holders, and se far the negotiations have met with much 
success. 


South Yorkshire Coal Trade.—There is no change to] N. 


record in the coal trade. Prices are as firm as ever all 
round, and the outputis huge. Even in house coal prices 
are firm, but there does not appear any probability of 
there being a further advance at present. The stocks 
which merchants were keeping in hand for their usual 
winter trade have been depleted by householders eager 
to provide for the coal famine that is supposed to be 
near. What effect this premature stocking will have 
later in the season semains to seen. Gas coal is in 
brisk demand under the new contracts, and there is no 
falling off in the sale of steam coal for manufacturing 
an, Coke is still steady, although supplies are not 
80 difficult to procure as was the case some months ago. 
Best Silkstone realises 15s. 61. to 163. 6d. per ton, 
Barnsley house 15s. 6d. to 163, and nuts 14s. 6d. In 
steam qualities, Barnsley hards make 16s. 3d. to 16s. 91., 
and nuts 12s. 6d. to 133. 6d. per ton. Slack is quoted 





from 103. 6d. per ton. Washed coke is selling at 24s. 6d. 
per ton, and ordinary qualities 22s. 6d. to 23s. 6d. 


Iron and Steel.—This is essentially a holiday month in i. 


Sheffield. Not only are many of the ge om and 
managers away, but workmen are taking full advantage 
of the season to leave their work, and the output of many 
of the establishments is by no means up to the average. 
Iron and steel makers report that orders continue to come 
in, and prices all round are very firm. The quietness in 
the crucible steel trade is more marked in the commoner 
qualities than in the best classes of steel. In many of the 
lighter industries activity is much less marked than was 
the case at the beginning of the year, and in several 
branches arrears of work are being cleared off. The 
scarcity of workmen in some branches of the cutlery trade 
has resulted in an increasing demand for machine-made 
blades, scales, and other parts. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.esBroucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was onl 

a very thin attendance on Change, many of the habituées 
taking advantage of the race week for holiday making. 
Though little business was done the market was 
very strong and a few inquiries for autumn deli- 
very were reported. The transactions recorded, how- 
ever, were, as a rule, confined to orders for early deli- 
very. Producers of pig iron took a very cheerful view 
of the situation, and opined that there was very little 
likelihood of uced quotations during the next two 
months, in which period a brisk business is generally 
looked for. The quality of Cleveland pig iron most 
in demand was No. 3, and as that class was very 
scarce, it was relatively much dearer than the other 
kinds. Buyers were very anxious to place orders 
for it at 703. 6d. for early f.o.b. delivery, but they 
could not find sellers prepared to accept that price. 
A few parcels were bought from merchants at 70s. 9d. 
Makers as a rule held out for 71s., but some of them 
would have accepted 703. 6d. for forward delivery. Of 
the commoner qualities there was a plentiful supply, and 
the demand for them was only poor. Foundry No. 4 
could easily have been bought at 67s., and grey 
forge was not more than 663. Middlesbrough war- 
rants were nominally 703s. cash buyers. East coast hema- 
tite pig was steady and firm at 863. for early delivery 
of Nos. 1, 2, and 3. Middlesbrough hematite warrants 
not quoted. Spanish ore was very strong. Rubio could 
not very well be bought under 21s. 9d. ex-ship Tees. 
Freights Bilbao to Middlesbrough were at 83. 3d., and 
there were a good few complaints of scarcity of vessels. 
To-day the market was quite featureless. Quotations 
all round were the same as yesterday. 


Manufactured Iron and Steel.—A_ good few orders have 
recently been placed in these trades. The fact that a 
number of contracts for new steamers have been made, 
has caused the purchasing of shipbuilding material, and 
for it a very strong tendency is shown to advance quota- 
tions. Bar producers keep very busy. Common iron 
bars are 9/7. 10s.; best bars, 10/.; best best bars, 11/.; steel 
ship plates, 8/.; iron and steel ship-angles and iron ship- 
plates, each 8/. 2s. 6d.; and heavy sections of steel rails, 
7l. 5s.—all less the customary 24 per cent. discount, ex- 
cept for rails, which are net at works. 

Coal and Coke.—Coal keeps steady and firm. The 
consumption of coke continues on a very enormous scale, 
and average blast-furnace qualities are at about 283. 
delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Labour troubles, which have been pending for 
the last week or two upon the Taff Vale Railway, cul- 
minated on Monday in a strike which has greatly dis- 
organised business and involved the stoppage of some of 
the collieries in the Rhondda Valley. The steam coal 
trade has been in a very excited state, and great prices 
have been paid for small lots to complete steamer cargoes. 
The best steam coal has been making 28s. to 303. per ton, 
while secondary qualities have brought 263. to 263. 6d. 
ond ton. Household coal has been in great demand; 

o. 3 Rhondda large has been quoted at 233. to 23s. 6d. 

r ton. There has been an active inquiry for coke. 

oundry qualities have made 34s, to 36s. per ton, and 
furnace ditto 31s. to 323. 6d. per ton. As regards iron 
ore, the bestrubio has been making 20s. 64. to 21s. per 
ton, and Tafna 193. to 20s. per ton. 


Torpoint.—A survey is being made of a site which the 
Lords of the Admiralty have purchased at Trevol, Tor- 
point, in order that the plans for a new gunnery estab- 
lishment may be at once put in hand. The Director of 
aval Works is unable at present to estimate within 
50,0007. the cost of the new buildings contemplated. 


Electric Cars for Lianelly.—A system of electric cars at 
Llanelly is to be proceeded with, terms having at last 
been arranged between the Insulated Wire Company and 
the proprietors of the existing tramways at Llanelly. It 
is —— that the new service shall also embrace the 
outlying districts of Llwynhendy, Pwell, and Felinfoel. 
There will also be a complete installation of electric light. 
The estimated expenditure approaches 100,000/. 


Port Taibot.—A new lighter was successfully launched 
at the yard of the Port Talbot Graving Dock and Shi 
building Company, Limited, on Tuesday. The vom, 
which is the fourth the company has built in twelve 
months, is 120 ft. long by 26 ft. beam, and 9 fb. 9 in. in 
depth-moulded. She has been built to the order of a 
Liverpool firm. She has a sp2cial arrangement of valves 











by which she can be sunk in dry dock or on the beach 
have another smaller v floated into her hold, and 
afterwards, by — the water out and closing the valves, 

again floated with her heavy burden. It is intended 
to tow the lighter to Para, where she is to be stationed 
and she is to carry with her a large steam launch, 


The New Royal Yacht.—On Saturday the new royal 
acht, Victoria and Albert, returned to Portsmouth 
loving completed a trial at 7524 indicated horse-power, 
The test lasted for 48 hours, and the vessel maintained a 
mean speed of 18.7 knots, her coal consumption being 
1.94 lb. per unit of horse-power. Sir A. K. Wilson, 
Comptroller of the Navy, accompanied the yacht, and 
the results of the trial were communicated to Mr. Goschen 
who was at Portsmouth. : 


Llantrissant. — Messrs. Mordaunt Lawson and (Co, 
ironmasters and colliery proprietors, who have branches 
in various parts of the country, have purchased the Cam- 
brian Engineering Works, Llantrissant, with a view to 
considerably extending the manufacture of colliery re. 
_— and similar plant. The head of the firm, Mr, 

ordaunt Lawson, is the son of Sir Wilfrid Lawson, M.P, 


Light Railways.—The Board of Trade has recently 
confirmed the undermentioned i railway order: 
Highbridge, Wedmore, and Cheddar Light Railway 
Order, 1900, authorising the construction of light railways 
in the county of Somerset between Highbridge, Wed. 
more, and Cheddar. 


New Armoured Cruiser.—An armoured cruiser is tobe 
commenced in the course of the next few months at Pem- 
broke. The vessel will not, however, be formally laid 
down until after the launch of the Drake in March, as 
none of the building slips at present available would be 
suitable for the purpose without being considerably ex- 
tended. In the meantime, to facilitate matters, the keel 
and framework of the midship body will be temporarily 
connected together in one of the roadways adjacent to 
No. 4 slip, and every effort will be made to push on 
the preparatory work. The new cruiser will, in her 
main features, be identical with the Essex, although some 
important differences in detail are contemplated. Her 
length between perpendiculars will be 440 ft., extreme 
breadth 66 ft., and displacement 9800 tons. She will be 
fitted with engines of 22,000 horse-power, and she is ex- 
— to develop a speed of 23 knots with natural 

raught. Her armament will consist of fourteen 
6-in. quick-firing guns—four in turrets and ten in case- 
mates—ten 12-pounder quick-firing guns, three 3-pounder 

uick-firing guns, and two submerged torpedo tubes, 
he 6-in, guns will be of the latest type, and will be 
protected 7 Asanp armour 4 in. thick. Vertical side 
armour of the same thickness will be carried over a 
considerable portion of the length of the sides, with 
2-in. armour at the bows. Strong protective decks will 
be associated with the side armour; the steel hull 
will be unsheathed. Belleville boilers are at present con- 
templated, but the ultimate decision on this subject will 
largely depend on the recommendation of the recently- 
appointed expert committee. In a smooth sea a con- 
tinuous 8 of 21 knots is expected to be main- 


tained. he cruiser will have a coal bunker capacity 
of 1000 tons. 
Coaling at D t.—The Lords of the Admiralty 








have decided to constitute the coaling of the fleet at 
Devonport a separate and distinct service as regards ad- 
ministration, estimates, and expenditure; and the new 
service is to comprehend all transactions and procedure 
from the supply of coal to placing it on board, includin 
receiving, storing, and issuing, as well as all floating an 
shore plant, machinery, appliances, &c., provision for all 
of which will in future be grou in one sub- 
head of votes. The Navy Estimates for 1901-2 are to be 
prepared upon this basis, but during the current year 
—— is to bs brought into account as at present. 
It has been decided to ay the coaling of the fleet as a 
distinct service under the immediate control of the Com- 
mander-in-Chief, and to appoint a retired lieutenant, to 
be borne on ship’s books as coaling officer, whose duty 
under the Commander-in-Chief will be to supervise the 
supply of coal to ships other than from the dockyard 
direct, and to take charge of the hulks, haulabouts, 
steamers, tugs, lighters, &c., appropriated to the coaling 
service of the port. 


The Severn.—The annual meeting of the Severn Com- 
missioners was held on Thursday at Worcester, Mr. G. 
E. Martin presiding. The committee expressed regret 
that during the year ending June 30 the tolls had con- 
tinued to fall off, the amount received (6106/.) being 506/. 
less than in the previous year. The chairman, in moving 
the adoption of the report, stated that although traders 
might prefer to use the railway, the existence of the 
waterway obtained for them beneficial concessions from 
the railway companies in the rates charged. The report 
was adopted, and the committee was reappointed. 


Gas at Newport.—The half-yearly meeting of the New- 

rt Gas Company was held on Friday, the chairman 
{Mr. R. Laybourne) presiding. The chairman, in moving 
the adoption of the directors’ report, said they had been 
able to pay the usual statutory dividends without having 
recourse to the reserve funds, as they had in the corre- 
sponding period of last year. The company had suppli 
17,500,000 cubic feet of gas more than in the first half of 
last year. This had been made ata very reasonable in- 
crease of cost. The coal bill, as was expected, had been 
considerably larger than in ed patecie ear, although he 
was happy to - that the some old contracts whi 
served them well. They found that it was necessary to 
make a small advance in the price of in concert wit 
other companies in the neighbourhood. The increase in 
price was not sufficient to cover the increase in the 
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1; but he hoped that, although the price of coal 
Oeil rising, they would be able to pull through and 
make a profit without again raising the price of gas. The 
report was adopted. 

The Tinplate Trade.—At meetings of annealers and 
risers, held on Saturday at Swansea, resolutions were 

d urging upon the Masters’ Association a re- 
consideration of certain questions affecting these two 
classes of workmen. The annealers wish to be permanently 
relieved of the duty of removing ashes from their 
furnaces, and they are asking the employers to amend 
the terms of their contract to this effect. The risers, 
dissatisfied with the sliding-scale arrangement recently 

d upon by the Conciliation Board, are agitating for a 
fixed rate of 1}d. per box. At present they are paid 1d. 
per box, but by the arrangement alluded to they would 
next year receive 14d., and in the following year 13d. It 
was decided to transmit the resolutions to the Masters’ 
Association, and to ask that body to convene an early 
meeting for their consideration. 

The “' Hyacinth.” —It is proposed to temporarily employ 
the Hyacinth, cruiser, on special service for the use of a 
Parliamentary Committee appointed to — into the 
question of Belleville water-tube boilers. The Hyacinth 
has 18 of these boilers, with a heating surface of 24,000 

uare feet, and a grate area of 750 square feet. The 
Hyacinth, which was built by the London and Glasgow 
Shipbuilding Company, at a cost of 285,339/., will not be 
ready for sea until the 20th prox. 


Port Talbot Railway and Docks Company.—According 
to the report of the directors for the half-year ending 
June 30, the gross revenue for that period from all sources 
was 34,527/., compared with 21,7227. in the correspond- 
ing half of 1899. The working expenses amoun to 
2,037/., against 13,5002. in the corresponding half of 1899. 
The net revenue for the last half-year, in addition to the 
balance brought forward from the previous six months, 
was 15,470/., which, after deducting the interest on the 

rtion of the mortgage loans equivalent to the available 

orrowing powers at June 30, 1900, and Ls the full 

dividend on the preference sha left a credit balance of 
40062. to be carried forward. The dock works are still 
incomplete owing to a dispute with Messrs. Pearson and 
Son with respect to their contract. Meanwhile, the 
directors are completing the dredging, and Messrs. 
Pearson and Son are completing the south pier. The 
capital expenditure during the past half-year amounted 
to 63,7672. 





MISCELLANEA. 


Tun shade temperature at Paris on July 27 last was 
the highest ever recorded in that city, the thermometer 
indicating 101.6 deg. Fahr. 


A company will shortly be registered under the title of 
the British Armament Corporation, Limited, with a 
capital of 3,000,000/. The company will purchase the 
Bowling Iron Works, Bradford. 


The traffic receipts for the week ending August 12, on 33 
of the principal lines of the United Kingdom, amounted 
to 2,106,655/., which was earned on 19, miles. For 
the corresponding week in 1899 the receipts of the same 
lines amounted to 2,096,144/., with 19,548 miles open. 
There was thus an increase of 10,511/. in the receipts, and 
an increase of 3374 in the mileage, 


A writer in the Revue Générale des Sciences suggests 
the employment of calcium carbide as a deoxydant in 
foundry practice, the reagent being added to the metal 
before pouring. The results are improved by the ad- 
dition of a metallic chloride. Aluminium bronze can, 
it is stated, be produced by gently heating a mixture 
»! — and chloride of copper in contact with carbide 
of calcium. 


In a communication to the Paris Académie des Science, 
Messrs. Desgrez and Balthazard propose to use peroxide 
of soda to regenerate the air in submarine boats and in 
diving apparatus generally. This body, on solution in 
water, decomposes, oxygen being liberated, and a solu- 
tion of caustic soda produced. This solution is, of course, 
& powerful absorbent of carbonic acid gas, and is also 
stated to destroy all alkaloids which may be expired from 
the lungs, and which give such a disagreeable odour to a 
crowded room insufficiently ventilated. 


The new water works scheme of the Burley District 
Council—sanctioned by Parliament last year—has ad- 
vanced another step by the letting of the work of 
constructing the Carr Bottom Reservoir on Burley Moor, 
to Mr. Thomas Smith, of Bingley, at about 5 per cent. 
in excess of the estimate of the engineer, Mr. Malcolm 

aterson. The reservoir will be formed by an earthen 
dam about 367 yards long with curved ends, and will 
hold about 15,000,000 gallons. It is expected to be com- 
pleted in two years. 


The gross receipts for the twelve leading English rail- 
ways for the half-year ending June 30, 1900, amounted to 
36,947,000/. (an increase of 1,199,0002., or 3.4 per cent., on 
the corresponding half of 1899); the expenditure to 
23,247,000. (an increase of 1,736,000/., or 8.1 per cent.) ; 
and the net receipts to 13,700,000V. (a decrease of 538,000/., 
or 3.80 per com The ratio of expenses to receipts was 
63.0 per cent. (as against 60.3 per cent.). The sum dis- 
tributed by these twelve lines as dividend on their ordi- 
nary stocks (Chatham second preference for this calcula- 
tion being reckoned as an ordinary stock) was 4,797,000/. 
in the past half-year, as against 5,230,000/. in the corres- 
Ponding previous period, the balances carried forward 


amounting to 290,000/., as against 290, 0007. 


The difficulty of keeping time with heavy loads is en- 
the earnest attention of locomotive superinten- 


dents everywhere. The crux is to get sufficient boiler 
capacity, since it is not difficult to fit cylinders of such a 
size that no boiler of the ordinary type will suffice to 
fully supply them with steam. To meet these conditions 
the Schenectady Locomotive Works have recently pre- 
pared a number of engines, having a grate area of 46.2 
square feet. The extreme width of the firebox outside is 
65} in. To provide for this a special system of framing 
has been adopted permitting the use of outside bearings 
on the trailing axle. The width noted is not as great as 
has m used in the Wootten engines, in some of which 
the grates were 8 ft. wide. The shallowness of the box 
necessary with these grates, which extended right over 
the frames, had, however, certain drawbacks, which it is 
claimed have been avoided in these new engines. The 
cylinders provided are 20 in. in diameter by 26 in. stroke, 
and the total heating surface is 3015.88 square feet. The 
weight in working order is 190,000 Ib. 


A very interesting and complete investigation into the 
nature of commercial gun-cotton has led Messrs. A. Luck 
and C. F. Cross to the conclusion that the main cause of 
the instability of the cellulose nitrates is not to be found 
in traces of the nitrating acids still remaining in the 
finished product, since this can only happen when the 
manufacture is carried on in a careless manner. They 
attribute this instabillty rather to the presence of certain 

uliar cellulose derivatives which they find to be pro- 
uced under even the most careful conditions of manufac- 
ture. These compounds are in intimate association with 
the nitrated cellulose, and cannot be removed by weition 
with either hot or cold water, or by digestion in col 
solutions of soda, or by dissolution in ether, alcohol, or 
benzine. On the other hand, the compounds referred to 
are very soluble in acetone and certain other solvents, 
even when these are so diluted with water as to have little 
or no action on the cellulose nitrates themselves. By 
treating the nitrate cottons in this manner, the experi- 
menters state they have prepared structureless gun- 
cotton of quite an exceptional character, obtaining it in 
the form of a very fine dense white powder of great 
purity and stability and entirely free from all mechanical 
impurities. This powder can be compressed into large 
masses for military purposes. 


With the close of the British Fire Prevention Com- 
mittee’s summer section, Mr. Edwin O, Sachs, as chair- 
man, makes the following announcement > 
fire tests carried out under the auspices of that Y, 
which will give some idea of the amount of work done in 
the form of investigations, quite irrespective of the 
general duties of the committee. Since the committee's 
incorporation, 7.¢., during a period of eighteen months, 
there have been twelve tests with fire-resisting floors and 
two with ceilings; and there have been nine tests with 
fire-resisting partitions. There have been no less than 
23 tests with different forms of wood and iron doors, and 
eight with various forms of glazing. Besides this there 
have been several odd tests with treated wood, with fire 
eurtains, fire blinds, girder coverings, and safes. Alto- 
gether, the tests number 63. The reports on these 63 
tests are embodied in 44 publications, — of which are 
extensively illustrated. The analysis of the attendance 
at tests shows that, including the representatives of the 
council, executive, the various sub-committees and 
the deputies of the general body of members, the attend- 
ance — at about 40. The working members of 
the Council were primarily, Sir John Taylor, K.C.B., 
(Her Majesty’s Office of Works), Mr. Arthur Cates 
(lately Crown surveyor), and Major-General Festing, 
ERS. (South Kensington Museum). Speaking generally, 
the testing station required the attendance of the execu- 
tive or its sub-committees practically once a week through- 
out the year, and the heaviest work fell on the shoulders 
of Messrs. Max Clarke, Hammond, land, and Goad, 
whilst Mr. F. R. Farrow assisted on behalf of the Com- 
mercial Section on almost every occasion. As has alread 
been announced, the Committee has, however, met wit 
the ill-fortune of having to move its plant to new pre- 
mises, owing to the site on which they are now loca at 
Regent’s Park being taken up for railway purposes. 


Owing in part to the Transvaal War, ag ie on the 
Uganda Railway has been slow during the year ending 
March 31 last. Native labour also has proved absolutely 
useless, as the local tribes would rather starve than work. 
It is, therefore, still necessary to import all coolies from 
India; the number of these employed has now reached 
18,000. Plate laying was completed up to mile 362 on 
October 2 last, but a delay then arose in a the 
plant from England needed for the temporary inclines, 
which commence at this point. The expenditure to 
March 31 last amounted to 3,043,012/., and the expendi- 
ture for the current financial — oe at rage 
The gross earnings amounted to ,081 rupees, for the 
whole twelvemonth, 280 miles havin been open for traffic 
during the first = snipe comreeing — the second half 
of that period. e high percen of expenses on gross 
earnings 89.13 in the first half, and 90.83 in the second 
half of the year—is due to the unavoidable conditions 
under which the line has to be worked. More than 95 
per cent. of the goods carried has to be hauled over a line 
which rises 5,452 ft. from the coast to Nairobi. A large 
proportion of the work done returns no profit, as all 
material required for railway purposes is carried at actual 
cost, and is, therefore, unremunerative. The average 
rice per ton of coal is 37 rupees at the port, which may 
be compared with 204 ru the highest price per ton 
of coal used on Indian railways, The trains on a rulin 
gradient of 1 in 50 are necessarily short, and of 11 load 
vehicles (including a brake van) hauled, one is a 2200- 
Ilon water tank truck. Finally, one train each way 
fail , With, perhaps, one extra train each way once a 
ss: would a taken the public traffic, whereas four 





or five trains each way daily have had, on the average, 


to be worked for construction purposes chiefly. Ever 
since the railway was opened beyond Voi, the German 
station near Kilimanjaro seems to have drawn its supplies 
by the British route, and now stores for the German 
settlements on Lake Victoria are being conveyed by 
caravan from the open line of railway to Port Florence, 
whence they are forwarded by dhows to their destination. 


Our consul at Philadelphia describes in his last report 
a cheap telephone system for the use of farmers which 
is employed between the towns of Anderson, Pendleton, 
and Ingalls, in Indiana. It is not an experiment, but is 
in active daily operation, and gives a service which is 
reported as comparing favourably with the lines of the 
regular companies. The line is unique in that it employs 
as a conductor such a common everyday commodity as 
the top wire of a barb-wire fence, the continuity of the 
line being assured b oy devices at highways and 
railway crossings. e line is 14 miles in length, with 
five stations, two at Anderson, two in Pendleton, and 
one at Ingalls. The success of this novel telephone 
line is stated to be due largely to perfect insulation. 
The builder has used the top strand of the fence-wire, 
which is treated to a generous coating of rubber paint. 
At the breaks in the fence common galvani wire 
is used to continue the circuit to a connection with 
the next fence, the same arrangement being carried out 
at the railway crossings. In order to | the line 
across the road or highway, the circuit is either placed 
beneath an inverted trough, covered by the material of 
the road, or it is carried overhead by means of two poles, 
one on each side of the crossing. The cost of this tele- 
phone outfit is extremely low, as there is no expense for 
a wires, and poles are only needed at the crossings. 
Where the number of customers is not too large the ser- 
vice is said to be all that could be desired. Local farmers 
state that they have used the ‘‘ fence line” to converse 
with friends 8 miles distant, and this at a time when the 
fence posts were still saturated with the morning dew, a 
condition under which the line is supposed to work with 
least satisfaction. It is stated that the line has been such 
& practical success that the farmers of the neighbourhood 
are organising companies for the purpose of placing 
themselves in telephonic communication throughout the 
whole district. A further evidence of the practicability 
of the barb-wire telephone is found in the case of the 
Wagner Glass Company, with offices at Anderson, who 
are able to communicate daily with their works at Ingalls, 
13 miles distant. 


A memorandum by the British Chargé d’Affaires in 
Berlin on the Elbe-Trave Canal, which was recently 
opened by the German Emperor, is contained in the 
Board of Trade Journal. It says that the opening of 
the Kaiser Wilhelm Canal injuriously affected the trade 
of Liibeck. This was foreseen, and in 1894 a plan was 
sanctioned for the widening of the existing canal, which 
only allowed of the passage of vessels of about 30 tons. 
In the aioe 1896 the work commenced, the cost being 

id fay y the town of Liibeck and partly by the 

russian Government. The direction of the old canal 
was followed only to some extent, as it had immense 
curves, while the new bed was fairly straight from Liibeck 
to Lauenburg, on the Elbe above Hamburg. The total 
length is about 404 miles, the breadth of the surface 32 to 
36 nietres, with one of 22 metres at the bottom, and the 
least depth of the water is 2 metres. These dimensions 
admit of any vessel plying on the Elbe passing through 
the canal. There are seven locks, each capable of 
accommodating a tug and several vessels. Liibeck has 
obtained from the Government the monopoly of the 
tugs, the tariff being agreed upon with the Government. 
If the traffic is sufficient, it is proposed to establish later 
on a system of hauling ships through the canal by 
electric locomotives running along the bank, and the 
canal can also be lighted by electricity. The memorandum 
states that the undertaking is of great importance to the 
States along the Elbe, as well as to Sweden, Norway, 
Denmark, and Russia. It will to some extent divert 
traffic from Hamburg, and possibly reduce somewhat the 
revenue of the Kaiser Wilhelm Canal. It is anticipated 
that large quantities of German beet sugar from the 
Elbe, notably from around ee acre will now go by 
the river and the canal to the Baltic gr in place of by 
Hamburg or Stettin as hitherto. or the exportation 
of all industrial products, as well as of German coals 
from Saxony, it will be of great assistance, and when the 
reat Midland Canal Bill is carried, as it probably will 

by next year, the Elbe-Trave Canal may expect to 
benefit further in the increased traffic by inbnndl water. 
ways in the German Empire.” 





Banta Bianca.—The Buenos Ayres Great Southern 
Railway Company, Limited, has commenced the driving 
of steel piles for an extension of its mole at Bahia Blanca. 
It is expected that the work will be so far completed by 
the time the new wheat crop is ready for shipment as to 
provide berthing for three or four more steamers. 





_ Sourn American TeLecrapny.—The Scotia cable ship 
is a to arrive shortly at Rio with the Western Tele- 
graph Company’s new direct cable between R‘o and Per- 
nambuco, ter on the Scotia will bring ont and lay a 
a new direct cable between Rio and Monte Video. The 
ia recently laid a direct cable between Pernambuco 
and Para; it is working well. 


Paris METROPOLITAN RAILwAY.—Traffic has been com- 
menced upon the Paris Metropolitan Railway, but not in 
@ very vigorous fashion at present, trains being only run 
every ten minutes instead of every two minutes, as pro- 
mised. The carriages are well lighted, and there does 





not appear to be any dissatisfaction as regards the ven- 
tilation of the rene, by 
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UNIVERSAL PLANE-MILLING MACHINE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. KENDALL AND GENT, MANCHESTER. 
(For Description, see Page 234.) 
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CRITERIONS OF STRENGTH. 

THREE different theories have been advanced as 
to the resistance of a body subject to compound 
stress. The simplest hypothesis, and one which has 
accordingly been largely adopted in practice by 
many engineers, is that failure takes place when 
the greatest principal stress exceeds a certain limit. 
A second theory, and one which stands perhaps on 
amore rational basis, is that failure takes place 
when the greatest principal strain exceeds a certain 
limit, i.e., when the distance between the mole- 
cules of the strained body is increased beyond a 
certain limit. As an example, we may take the 
case of a boiler shell, which is subject to both 
circumferential and longitudinal stress, the former 
being of double the intensity of the latter. Accord- 
ing to the theory first named, the safety point 
of the material would be reached when the circum- 
ferential stress exceeded a certain limit, which 
limit is quite unaffected by the fact that each 
elemental ring forming the boiler shell is also 
subject to a transverse tension, arising from the 
pressure on the boiler ends. Assuming the second 
theory referred to, this is not. the case, since the 
longitudinal tension tends to diminish the extension 
naturally due to the circumferential stress, if acting 
alone. Thus, if under this latter condition, the 
radius of the boiler would increase by an amount 
A, the effect of the presence of the longitudinal 
stress is to reduce this extension to { \, thus aug- 
menting the strength of the shell on the second 
hypothesis 124 per cent, as compared. with that of a 
plate subjected to tensile strain in one direction 
only. Hence, following this theory, the application of 
transverse tensions increases the resistance of a bar 
toa longitudinal pull, and, vice versa, transverse com- 
pressions would weaken the bar. A good example of 
a longitudinal tension combined with a high trans- 
verse compression, is to be found in the state of 
the inner layers of the wall of a gun at the moment 
of firing. On the whole, this second hypothesis 
appears decidedly nearer the truth than the first- 
named, and has accordingly been adopted by St. 
Venant and other distinguished mathematicians. 
In ordinary cases it is less simple to apply, since 
in practice stresses are more readily calculated than 
strains, and as the factor of safety usually em- 
ployed prevents estimates even 20 per cent. wrong 
from necessarily leading to disaster, the first of 
the theories named is likely to hold the field ina 
very large department of engineering work. In 
certain cases, however, the formulas resulting from 
the maximum stress hypotheses are the less 
simple of thetwo. A notable instance is the reduc- 
tion of a combined twisting and bending moment 
to an equivalent bending moment. 

On Rankine’s or the maximum stress hypothesis 
we have : 

M=m+86 AJ m+ @, 


2| whilst on the maximum strain theory we have : 


M=3(m+ V m? + @),— 


The latter isthe simpler of the two to calculate ; 
and probably for this reason, rather than on account 
of its greater accuracy, has been very commonly 
adopted. In fact, the difference between the 
permissible working stress as determined by the two 
formulas, is in general insufficient to be of much 
practical, importance, though the Rankine hypo- 
thesis gives, in this instance, somewhat the larger 
factor of safety. The third hypothesis, which makes 
the limiting stress on a material to depend on the 
maximu™ shear, leads toa still simpler formula, viz.,. 
M = Vm? + # for the equivalent bending moment; 
but, as will be seen, on this assumption a twisting 





moment tries a shaft much more severely than in- 
dicated by either of the rival theories. me sup- 
port to this view is afforded by experience with 
crankshafts, which, as has been repeatedly shown 
in Mr. Longridge’s excellent reports on engine 
failures, often give way under what appears to be an 
abnormally low working stress. 

To devise crucial experiments which shall show 
clearly which of these rival theories is the better 
based is by no means an easy undertaking, since 
the wonderful plasticity of most of our materials of 
construction will generally cause the distribution of 
stress to be entirely different at the point of rup- 
ture to what it was before any portion of the bar 
had been strained beyond its elastic limit. An 
attempt to get round this difficulty, and to come 
on experimental grounds to a rational decision on 
the matter, is described in a paper read before the 
Physical Society some few weeks back by Mr. J. J. 
Guest. It was essential to the object in view 
that the experiments should consist in submitting 
bars to combined stresses, since in this way alone is it 

ossible to discriminate between the various theories. 

n order to avoid the effects of plasticity, Mr. Guest 
decided to make his experiments on thin tubes, 
the thickness of which was so small that the whole 
of the metal in the cross-section reached its elastic 
limit at practically the same time. These tubes were 
submitted to combined torsion and tension, and to 
combined tension and internal pressure. Under the 
maximum stress theory, the resistance of a bar to a 
particular stress is unaltered by the addition of a 
second stress at right angles to the former. On 
the maximum strain theory, the addition of such a 
stress may either increase or diminish this resist- 
ance. This follows from the fact that stretching 
a bar tends to make it contract laterally ; and hence 
if a bar under tension is subjected to a side pres- 
sure, its extension, i.e., its longitudinal strain, will 
be increased. Theory shows that there are certain 
limits to the ratio between the lateral contraction of 
a bar in tension, and the elongation, and fixing any 
value for this ratio, the ratio of the elastic limit in 
torsion to that in tension can be calculated on the 
maximum shear hypothesis. It should thus be pos- 
sible to establish the truth or otherwise of this theory 
by comparing torsional and tensional experiments. 
As a matter of fact the data available are insufficient 
to permit this to be done with accuracy, as almost 
all torsional experiments have been made on solid 
bars, and it is then practically impossible to fix 
any definite elastic limit, since the outer layers of 
metal are overstrained long before the inner. By 
using thin tubes as stated, Mr. Guest has succeeded 
in avoiding this difficulty, and has further been 
able, by admitting hydraulic pressure to the interior 
of his tubes, to vary the combined stresses to 
which his material was subjected over a very wide 
range. His experiments all favour the third of 
the hypotheses named, since a comparison of the 
ratio of lateral and longitudinal strains, with the 
ratio of torsional to tensional elastic limits, has given 
results widely different from the values necessary 
under the maximum strain theory ; whilst, on the 
other hand, the maximum shear at the yield point 
was pretty constant, whatever the combination of 
stresses. 

Mr. Guest, we should state, prefers to take the 
yield point rather than the elastic limit as the 
criterion of strength, holding that the divergence 
from Hookes’ Jaw observed when a bar is ‘strained 
up to near, but below, its yield point is due to 
local peculiarities. This opinion we de not alto- 
gether share. The yield point phenomenon is, so far 
as our experience goes, confined to rolled materiale, 
and we have never noticed it in a specimen cut from 
a casting. It would thus seem to be in some way 
connected with the history of the test-bar. Never- 
theless, with bars in a normal state the gap between 
the elastic limit and the yield point is so small that 
in commercial testing it is neglected, and the two 
critical points taken as identical. It may be noted 
that bars tested fresh from the rolls immediately 
after cooling always shows a yield point lower than 
normal, so that excellent material, if tested too soon 
after rolling, may fail to comply with the require- 
ments of a customer. 

.We have stated above that the comparatively 
low stresses at which cranksha{ts sometimes fail is 
evidence in favour of the. theory that the resistance 
of a material is measured by the maximum shear it 
will withstand, since the bending moment, equiva- 
lent to the combined torsional and bending moments 
actually acting, is greatest according to this theory. 
It may be objected that since such shafts are usually 
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solid, it is as unsafe to draw deductions from them 
as from solid test-pieces. A part which fails in 
service, however, gives way in a very different 
fashion to a test-piece under the ordinary statical 
tests. Thus, during the erection of the Forth 
Bridge, Sir Benjamin Baker made nicks in the edges 
of certain steel test-bars with a saw, afterwards 
closing up the nicks so as to simulate fine cracks in 
the edge of the bar. Such bars, when tested, showed 
a decrease of but 1 ton per square inch in the ultimate 
strength of the reduced section. Nevertheless, bars 
treated in this fashion would undoubtedly prove 
highly dangerous if used in a structure carrying a 
heavy live load. Theory shows that in a perfectly 
elastic material the stress at the bottom of the nick 
would be infinite ; and under heavy live loads bars 
act very much as theory dictates, whatever they 
may do under statical stresses. This statement we 
believe is perfectly general ; and, indeed, in certain 
cases 4 statical test may be absolutely misleading. 





AMERICAN TRADE AND SHIPPING. 

THE rapid growth of the foreign trade of the 
United States is a subject to which attention has 
already been drawn in our columns. The returns 
for the fiscal year ended June 30 last give occasion 
for another reference to the subject, the more 
especially as another record has been created, and 


as, associated with these returns, there are points |) 


of considerable interest to the United Kingdom. 
The total value of the merchandise imported and 
exported in the 12 months was 2,244,193,543 dols., 
compared with a previous best of 1,924,520,813 dols. 
for the immediately preceding year. For 1894-5 
the aggregate did not exceed 1,593,508,128 dols., 
so that the increase in five years has been as much 
as 45 per cent.—a rate of progress which has never 
been paralleled in the history of the United States, 
and very seldom, we should imagine, in the history 
of any other nation. To facilitate a comparison 
with some previous years, and to show what is the 
measure of the ‘‘trade balance” in favour of the 














United States, we give the following Table : 
Year Ended | Excess of 
June 30. Imports. E-ports. |  Exporte. 
dols. dols. dols. 
1894 654,994,622 892,140,502 | 237,145,950 
1895 781,969.963 807,538,165 | — 75,568,200 
1806 779,724,674 882,606,938 | 102,882,264 
1397 764,730,412 | 1,050,993,556 | 286,263,144 
1898 616,052,844 | 1,231,311,838 | 618,259,024 
1899 697,077,883 | 1,227,443,425 | 530,366,037 
1909 849,714,329 1,349,479,214 | 644,764,885 








On the one year, it will be seen, there is an in- 
crease of 152,636,941 dols. in imports of mer- 
chandise, and an increase of 122,036,789 dols. 
in the total of exports. It is pointed out that 
among imports the class which shows the most 
material improvement is that which comprehends 
‘* articles in a crude condition which enter into the 
various processes of domestic industry.” Manufac- 
tures show a gain of about 20,000,000 dols. in one 
year ; articles of voluntary use, luxuries, &c., also 
about 20,000,000 dols.; articles of food, about 
15,000,000 dols.; articles wholly or partially manu- 
factured for use in manufacturing, 25,000,000 dols. ; 
and articles in a crude condition, over 75,000,000 
dols. This figure is an eloquent comment upon 
the spread of American manufacturing industries. 

Tt must always be remembered, of course, that the 
past year was marked by a very high range of prices 
all round, and this naturally makes the figures look 
all the more favourable ; but the actual movement 
was phenomenal, and the general prosperity no 
less remarkable. Among exports, while the great 
staples kept up well, the feature was the increase in 
exports of manufactured articles, which rank for a 
round 425,000,000 dols. Of this total again, about 
25 per cent. represents shipment of metal and manu- 
factures thereof. Gains of from 20 to 40 per cent. 
were made in exports of steel rails, structural iron, 
steel wire, builders’ hardware, electrical machinery, 
agricultural implements, locomotive machinery, and 
iron pipes and fittings. 

The two largest items of manufactures exported 
by the United States for the year 1900 were copper 
ingots, which rose in value to the enormous sum of 
55,722,000 dols., and refined mineral oil, which was 
valued at 67,740,000 dols. This increase in value, 
both in copper and oil, may have been due more to 
advances in price than to enlargements in exported 
materials, but the defective methods of classifica- 
tions pursued = the Treasury Bureau of Statistics 
make it impossible to say whether this is so, or if 





not, what has been the actual expansion on the 
basis of quantity. The same defective methods 
prevent us from verifying the assertion that in 
1899-1900 America exported in value a great deal 
more in the way of manufactured goods than it im- 

orted. This may have been the case ; but it should 
“ remembered that goods that are classed as 
manufactured goods in the exports returns are 
sometimes classed as crude commodities in the 
import returns, and there is apt to be confusion. 

i the Table given above we have shown that for 
several years past there has been a large apparent 
balance in favour of the United States. The net 
indebtedness, however, is nothing like the amount 
implied by the figures. Assuming that there has 
been no over-valuation of exports, there are 
several ways in which the balance is reduced. The 
cost of carrying the merchandise that leaves the 
country or comes to it by sea is very great, and as 
America has been practically driven out of the 
shipping trade, this money goes chiefly to foreign 
shipowners. All that part of this charge which is 
paid by America enters, therefore, into the account 
as an offset to the merchandise credit balance. 
There has been a large return of American rail- 
road securities to the States during the last 
eighteen months or so, investors here having 
at last learned to sell American securities when 
they are high and to buy them when they are 
ow. 


Then, again, there is the interest payable on 
European money invested in American industrial 
undertakings of various sorts, This represents a 
very appreciable sum annually ; and another large 
contribution to the balancing of the account is 
made by American visitors to Europe. They carry 
letters of credit .drawn on European banking 
houses. The money they spend is a debit entry 
in the account with the United States, diminishing 
by just that much the sum owing to it on account 
of the export balance. Further, in recent years 
Europe has become a considerable borrower of 
American money. Instead of demanding a cash set- 
tlement from his European consignee, which would 
involve the shipment of gold, the American shipper 
of merchandise sells a bill of exchange for the 
amount toa banker, who is then entitled to draw 
on London for his due. If the money rate happens 
to be low in New York and higher in London or 
elsewhere in Europe, the banker lends the money 
for what interest he can get. There is reason to 
believe that the amount of American money loaned 
in London has, during the past two or three years, 
been very large. In the past six years the export 
surplus has reached a sum equal to about 
400,000, 0001., of which something like 350,000,000/. 
can be accounted for by the causes enumerated, 
leaving about 50,000,000/. on loan, because in- 
terest here is higher than in New York. Just 
now, for instance, loans in that city are quoted 
at 1} per cent., while in London they range 
between 2 and 3 per cent., and occasionally go still 
higher. 

It is an anomaly that only 9 per cent. of the 
total foreign commerce of the United States is 
carried in American bottoms. The reason is too 
well known to need recapitulation at this late date. 
But the condition of the country’s shipbuilding 
industry is improving, and when the subsidy law 
is passed, as it will no doubt be in the next 
session of Congress, we may look for a revival on 
a large scale. It is a well-known fact that 
builders are only waiting for the enactment of 
this measure to show what theycan do. The 
report of the Commissioner of Navigation states 
that the additions of American - built ships to 
the country’s merchant marine during the past 
fiscal year have been greater than during any pre- 
vious year since 1856. The vessels built have a 
tonnage of 381,863 tons. This was exceeded once 
(in 1874) by 50,000 tons, but canal boats were then 
counted in, and now they are not. Of the entire 
new tonnage, 483 vessels of 213,052 tons, were 
steam vessels. It is true that only a slight addi- 
tion was made to the tonnage designed for the 
foreign trade, and that, allowing for losses, there is 
a slight net decrease in this branch ; but indications 
point to an unmistakable change before long. In 
the nine months to April last many shipbuilding 
plants long closed were reopened for business, and 
ten companies proposed the establishment of new 
plants to cost above 500,000 dols. each and rang- 
ing to 6,000,000 dols. The American tonnage now 
in process of construction will have an aggregate 





value of nearly 30,000,000 dols. A year ago it was 








only two-thirds of this amount. These figures 
refer to tonnage destined for commercial purposes, 
and do not include the large number of naval 
vessels under construction on Government account, 
Among the yards recently established, or much 
enlarged, may be mentioned that at Newport News, 
where 12,000,000 dols. is invested ; the new plant 
at Camden, which will cost 6,000,000 dols. ; the 
Cramp Works and the Union Works at San 
Francisco ; the Sparrow’s Point yard, near Balti- 
more—started 10 years ago, and recently equipped 
with new machinery—where important work is in 
rogress ; the adaptation of the works at Bath, 
e., to the building of steel vessels; the new 
yard in New London, Ct., where vessels of the 
largest class are to be constructed ; and the new 
yard at Richmond, Va. In all these, we are 
assured, the equipment is of the first class, and full 
advantage has been taken of the inventive genius 
of the American engineers and machinists in devis- 
ing labour-saving machines and appliances. Of 
course, the demand for vessels of the mercantile 
class depends upon the prosperity of trade and com- 
merce in a general sense. te is apparent that ship- 
builders are expecting a long-continued demand for 
the product of this industry. They are not lightly 
or carelessly investing so much capital in enter- 
prises that promise no award ; but they will be 
pleased to have the subsidies which a paternal 
Government proposes to distribute among them. 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS AT PARIS. 

THE joint meeting of the British and American 
Institutions of Electrical Engineers at the United 
States Pavilion of the Paris Exhibition formed a 
very pleasant introduction to the Electrical Con- 
gress, which was opened two days later. About 
60 of the British members, with their ladies, and 
25 representatives of the American Institution, 
had crossed vid Folkestone and Boulogne on 
August 15, and their numbers were reinforced at 
Paris. The meeting had been arranged for 
9.30 a.m. of August 16, and President Carl 
Hering, of the New York Institution, opened the 
proceedings at 100’clock. Professor Perry occupied 
the chair next to Mr. Hering, and the two secre- 
taries, Mr. Ralph W. Pope and Mr. W. G. 
McMillan, assisted jointly. In welcoming the 
members, Mr. Hering expressed the hope that 
the next re-union of the sister Institutions would 
take place in the United. States. Professor Perry 
followed with a few remarks, delivered in his 
happy humorous vein, and then Mr. Mascart, 
honorary member and vice-president of the meet- 
ing, thanked the members from Great Britain and 
the United States, for assembling among their 
French colleagues. 

There were no minutes to be read, so that Pro- 
fessor Perry at once called upon Mr. de Fer- 
ranti to open a discussion on the ‘ Relative 
Advantages of Alternate and Continuous Currents 
for a General Supply of Electricity, especially with 
regard to Interference with other Interests.” The 
Councils had wisely decided not to have any papers 
read, and the discussion was started by Mr. de 
Ferranti in the manner the members expected him 
to adopt ; he dealt with his subject on the broadest 
basis. It was not the old controversy which he 
wished to renew, but the question as to what the 
more general use of alternating currents, which was 
now urged from so many sides, might lead to in the 
course of the next fifteen years. Was it possible to 
go on with continuous currents for light and power 
supply, or would—apart from other considerations 
upon which he could not touch on this occa- 
sion—the manifold interferences, and especially 
the electrolytic troubles, force us to give preference 
to alternating currents? We have cables, and 
pipes, and rails to protect; we have to insure 
reliable working of our telegraphic and telephonic 
services; and all our difficulties will continue to 
increase. His own experiments were almost con- 
fined to alternating currents, but he was quite aware 
that the alternating systems were responsible for a 
good deal of trouble, and did not even exclude the 
possibility of electrolytic corrosion. 

Mr. Arnold, of Chicago, broadly sketched out 
American practice. In New Providence the alter- 
nating mains had been replaced by 500-volts direct- 
current supply on the three-wire system ; the same 
had been done in St. Louis, Mo., and in other cities. 
There was no doubt, then, that the direct current 
was holding its own in large cities. In small cities 
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and for outlying districts, the alternating currents 
would preferably dominate ; there was, however, 
the difficulty of equalising the loads, a difficulty 
which storage batteries overcome easily in the case 
of continuous-current distribution. Mr. Arnold is 
an authority on battery power and regulation, 
which he strongly advocates for stationary plants, 
reserving his opinion as to car propulsion by storage 
batteries. The electric railways, he continued, 
had felt compelled to raise their pressure to 700 
yolts, and outlying districts were chiefly supplied 
with triphase currents at 25 cycles. Probably we 
should eventually do all railway work with phase 
current transmission and rotary transformers to 
generate the continuous currents for the working 
motors. 

Sir William Preece, being a member of both 
bodies, likened himself to the blank leaf between 
the New and the Old Testaments. Both systems 
had their good and their bad points, he thought. 
Alternating currents certainly caused troublesome 
interferences with telephones; but we had a remedy, 
on which we should insist for more reasons than one: 
that is, to apply always complete metallic loops and 
to twist the wires. He believed in triphase motors, 
and also in triphase transmission by underground 
cables ; but capacity would cause quite as much 
trouble as inductance. One thing we should cer- 
tainly try to bring about soon—standardisation of 
the frequencies. At Niagara 25 cycles had been 
introduced ; in England 50 periods were common ; 
Deptford used 67 ; the City of London 100 ; and in 
some installations we find 130 periods. 

Professor A. E. Kennelly was glad that we were 
clearing up the mists obscuring the question of alter- 
nating and direct current supply. As regards illu- 
mination, the direct current was best suited for 
crowded areas. As we extend our area, how- 
ever, and have to raise pressures to 500 volts and 
more, the direct system ceases to be profitable. 
Thus the use of alternating current distribution 
and lighting for the far districts was almost 
general in the United States. As regards traction, 
the analogue was transmission by phase currents, 
transformed into continuous currents at the farther 
end. That was an anomalous and expensive com- 
bination which we could perhaps best explain 
on historical lines, as the direct-current motor was 
first in the field. If we could get over the 
shortcomings of induction motors, then, he agreed 
with Mr. Arnold, that he would prefer alter- 
nating currents throughout. The electrolytic 
troubles, he thought, were no longer serious, and 
the damage affected service pipes and cables more 
than mains. One point could not be disregarded, 
that is, the increased danger to life which alter- 
nating currents bring with them. Our magnetic 
observatories would have to be transferred to desert 
regions if we could not sufliciently protect them. 

This view was probably shared by the majority 
of the electricians present ; at any rate, nobody 
raised a serious protest. One speaker afterwards 
referred to the absurdity of subordinating the 
claims for an. electric railway to the protests of 
professors at a scientific institute. The fact is that 
the modern city, with its traffic and manufactories, 
its smoke and masses of iron, has long ceased to 
be a suitable quarter for observatories. 

Professor Ayrton approached these problems 
from two sides. Could we do away with the causes 
of interference, or could we defend ourobservatories? 
Concerning the telegraphic service, not many words 
need be wasted ; it was too poor, anyhow. As re- 
gards traction, the Board of Trade limited the ad- 
missible potential difference between the return 
and the insulated rails to 7 volts. That rule did 
not afford sufficient protection, not even as regards 
electrolytic corrosion. But the general adoption of 
alternating currents would not altogether help us 
over the electrolytic difficulty. It could easily be 
shown by experiment that an ordinary sulphuric 
acid voltameter, with a platinum electrode in each 
tube, would generate hydrogen and oxygen in their 
correct ratio of 2:1, whether fed with con- 
tinuous or alternating currents. And he had 
two lead pipes on the table demonstrating that 
such electrolytic corrosion was not caused by fancy 
laboratory currents only. The pipes came from 
Deptford ; they had been buried 6 in. apart and 
exposed to alternating currents of 100 volts, whose 
strength was, by keeping the ground watered, 
maintained at lampere. They were badly cor- 
roded, especially on the sides facing one another. 
Many complaints of the same evil had been heard 


supreme. The tramway companies were quite 
willing to do their best for the protection of 
the magnetic observatories, and they had appealed 
to the Board of Trade for advicé. On behalf 
of a committee, on which Professors Perry and 
Riicker had also served among others, he could 
now state that it was quite possible to guard ob- 
servatories from the evil effects of tramway currents. 
He would not allow the line to approach the ob- 
servatory within less than 2 miles, and would 
divide that portion of the line into sections of 
1-mile lengths ; the trolleys were to be fed at the 
middle of each section, with return feeder, also 
starting from the middle. In that case the poten- 
tial difference between the return and the insulated 
rails need not amount to more than one-fifth of a 
volt, which could not disturb magnetic observa- 
tories. 

Mr. Korda, of Paris, spoke on the use of alter- 
nating-current motors. Though their regulation was 
difficult, triphase motors had answered in large sugar 
works, in spite of special troubles. High voltages 
were objected to at these works, and more than 
200 volts were not applied in practice. The naked 
cables, which were stretched close to one another, 
had hence to carry currents of large intensities ; 
the nearness reduced the induction, but the dirt 
was troublesome. Special exciters were not liked ; 
for if we must have continuous currents for excita- 
tion, we might be altogether contented with direct 
currents. Further, comparatively large engines 
were wanted for starting ; yet these installations 
were popular. 

Professor Crocker, of New York, did not regard 
the interference question as the essential one ; 
but the discussion had to confine itself to that 
question. We had to distinguish between induc- 
tion and leakage effects. Induction produced a 
magnetic field ; but there were only a few magnetic 
observatories, and that point was not serious ; 
alternating currents gave no permanent field, but 
they affected the telegraphic service badly. We 
could avoid that defect, as Sir William Preece 
had stated ; yet in this respect alternating currents 
were the worst sinners, whilst as to electrolysis 
the direct currents were more objectionable. He 
had, however, tested all the New York light.mains, 
and ascertained that the leakage did not exceed 
1 per cent. Hence as to interference, the balance 
between the two systems was doubtful. As regards 
efficiency of motors, he had also tested a large 
number of motors of the same capacity, and he 
found, on the whole, little to say for or against 
either system, at half loads and greater loads. 
For light loads, alternating-current motors seemed 
more efficient. With regard to regulation at 
constant speed, he had again no preference either 
way ; for regulation at variable speed, and thus for 
traction motors, the direct-current motor was 
certainly the better, however. 

Mr. Mordey returned to the line of argument 
taken up by Professor Ayrton, Testing 28 miles 
of tramways, he had never found that the drop 
exceeded 5 volts, thus remaining under the 7-volts 
limit of the Board of Trade. It was true that the 
instruments at the tramway stations frequently 
indicated higher volts ; but that was the fault of 
the instruments under momentary disturbances. 
Dcuble insulated returns were good for either system, 
in many respects. A double line had been used at 
Cincinnati; he would like to know with what 
results. The future would probably belong to the 
alternating current, which its simplicity would 
force upon us. The rotary converter could not 
be regarded as more than a makeshift. If all the 
money spent by the Central London Railway on 
rotary and static transformers had been expended 
in conductors, everything would have proved much 
simpler. The capacity troubles of alternating dis- 
tribution were, in his opinion, overrated ; a visit 
to St. Petersburg had confirmed him in this opinion. 

Professor S. P. Thompson, who, like his prede- 
cessor, was asked to condense his remarks owing 
to the lateness of the hour, was rather astonished 
that nobody should have referred to ships which 
started with Siemens alternating plants, and had 
unfortunately abandoned them again for the worst 
type of continuous-current machines, the bipolar 
type. Alternating-current switches were expensive ; 
that was one objection against them. If arc lam 
burned, perhaps, better on alternating circuits, the 
same could certainly not be said about glow lamps, 
only we made the mistake of raising the voltage 
higher and higher, instead of reducing the pressure 





in Geneva where the alternating current rules 


to 50 or even 20 volts ; only in the latter case coul 


we — to the three watts per candle, which were 
enerally claimed without justification for 110-volt 
mps. Two statements he opposed directly ; the 
alternating currents were not more dangerous than 
direct currents, and the high starting current, sup- 
posed to be required by triphase motors, looked 
very much like one of the old fallacies which every- 
body believed, until somebody thoroughly investi- 
gated the matter. Professor Carus Wilson’s quite 
recent experiments as to acceleration and starting 
torque were by no means unfavourable to triphase 
motors. As to electrolysis by alternating currents, 
thatdepended largely upon the electrodearea, current 
density, and reversibility, of the polarisation effect : 
this question is, of course, not new. Some people 
talked of the new Central Electric Railway in London 
as a trial of the triphase current, but nothing more 
was done in reality than had been tried at Gross 
Lichterfelde, near Berlin, 15 years ago. We might 
speak of a success, but we could not obtain any 
information from the new undertaking. 
Mr. Ward Leonard took the opposite side again. 
He had not been favourably impressed by the 
slowly starting phase motors he had seen in Switzer- 
land, and he remained an advocate of continuous- 
current motors. His advice was to put transformers 
and continuous-current motors on the vehicle to 
be propelled. 

The presidents refrained from summing up, and 
the discussion was thus brought to an informal con- 
clusion. Four gentlemen, members of the respec- 
tive juries, then gave the audience, so far as time 
allowed, some excellent hints as to features of special 
interest in the Exhibition. These gentlemen—Mr. 
Hospitalier, who dealt with dynamos ; General 
Webber, who reviewed the measuring instruments ; 
Mr. Gavey, who spoke on telegraphs and telephones ; 
and President Hering, who advised as to elecitro- 
chemistry, conducted parties in the afternoon. 

On Friday morning a visit was paid to the 
transforming station of the Westinghouse Com- 

any, opposite the striking dome of Messrs. 

chneider. Both the moving platform and the 
electric railway of the Exhibition are driven 
from this station, it will be remembered. The 
plant has been devised by Mr. Albert Schmid, 
director of the Paris Westinghouse Company, 
the Société Industrielle d’Electricité, Procédés 
Westinghouse, and installed by Mr. M. Coster, their 
manager. The latter and his able assistants, Messrs. 
L. A. Phillips, Wolfe, W. D. Brown, and C. Koppitz, 
put the huge machines through a very interesting, 
though somewhat daring, cycle of performances, 
starting both lines, and running them from various 
motors, &c. The transformation is effected in two 
ways. First, by means of a triphase motor of 5000 
volts and 850 horse-power, driving a continuous-cur- 
rent generator ; secondly, by a converter which re- 
ceives current at 360 volts from six static trans- 
formers, and yields direct current of 550 volts. The 
whole installation is double. To watch these gentle- 
men, moving the switches bg without con- 
sulting one another, was a striking demonstration of 
their mastery over their machines. 

In the afternoon members, by invitation of the 
Chemin de Fer de 1’Ouest, paid a visit to the new 
electric power station at Moulineaux, which will 
run the Paris - Versailles electric line and the 
electric railways from the Champ de Mars, and 
which is supplying primary current to the Westing- 
house station just mentioned. The visitors were 
conducted by Mr. Clérault, the chief engineer, 
to whom the a is mainly due, and by the 
engineers, Mr azen and Mr. Brant. The 
programme included visits to Moulineaux, to its 
testing-house (maison de vérification), the trans- 
former stations at the Champ de Mars and the 
Invalides, the locomotive sheds and pneumatic 
power-stations, were as stupendous as the 
works are; and if the working is conducted with 
the skill, completeness, and punctuality with 
which this most instructive programme was carried 
out on a very hot afternoon, the railway com- 
pany will have some return for the very large 
sums they have invested in this enterprise, which is 
to reform the traffic in the western suburbs of 
Paris. We shall deal with this plant, which is 
of peculiar character, in a future issue. 





THE NIPPON YUSEN KAISHA. 
Tux report presented to the shareholders of the 
Nippon eae Kaisha—the Jepee Steamship Com- 
pany—at the meeting held in Tokio in the begin- 





d|ning of June, shows that the operations of the 
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company continue to be very successful. The 
accounts showed that it would have been possible 
to have declared a dividend at the rate of 15 per 
cent., but the directors recommended that the 
dividend should not exceed 10 per cent., and that 
a sum of 600,000 yen should be carried to the 
fund for equalising dividends. The directors 
prefer to have a steady rate of dividend to one 
which fluctuates within a considerable range, and 
the existing conditions of trade are sufficient to 
justify caution. During the past six months ex- 
ceptional circumstances helped to increase the trade 
of the company—such as the South African war ; 
the war in the Philippines, and the French Exhibi- 
tion, and a continuance of such conditions can- 
not be counted on. Moreover, the unsettled state 
of affairs in the Far East is having a bad effect on 
the domestic carrying trade. Finally, the com- 
pany’s agreement with the Government will ter- 
minate in a few months, after which the subsidy 
will be reduced and the conditions will become 
more onerous. The shareholders agreed with the 
directors that all these circumstances justified 
caution and they passed the report and accounts. 
The following are the main figures : 





Yen. 

Net profit for the half-year ... 1,795,686 
Brought over from previous account 319,160 
Total Be cus .. 2,114,846 

To reserve ee Fa ne oe §9,784 
To reserve for equalising dividerds 600,000 
Rewards to officials... a wh 57,182 
Dividend (10 per cent.) 1,100,000 
Cerried over... bis 267,880 
Total 2,114,846 


The Jiji Shimbun gives particulars of the opera- 
tions of the company, and of these we note some of 
the most important points. The war in South 
Africa necessitated the use of a large number of 
ships on the part of the British Government, and a 
brisk demand for steamers arose which had the 
effect of considerably decreasing the number of 
foreign ships plying in the Orient, and consequently 
Japanese vessels obtained a larger share of freight 
than usual. Other causes combined to create a 
brisk demand for means of transport in home 
waters, in strong contrast to the dulness which 
usually characterises the period under review, and 
the necessity therefore arose of chartering three 
ships of a gross tonnage of 5417 tons for coastwise 
service. 

A direct service was opened between Kobe, 
Taku, and Newchwang at the end of the previous 
half-year, and at the beginning of the half-year 
under review one more steamer was added, to make 
a fortnightly passage, and at the same time a new 
weekly service was opened with two steamers 
between Shanghai, Chefoo, and Tientsin. With 
the advent of frost, voyages were suspended until 
March of this year, when the service was resumed. 
These two lines are still more or less of a tentative 
character, and it may be difficult, on account of the 
obstacles to be overcome, to place them on a firm 
footing. The service between Hong Kong and 
Viadivostock has been maintained for many years 
past, but as foreign ships entering these ports 
have considerably increased in number, the com- 
yiny’s vessels, which have to call at various ports 
in Japan, China, and Korea, and thus spend much 
time before reaching the terminal ports, are not in 
a position to a with foreign vessels having 
but a few ports of call. In view of these difticul- 
ties, it was decided to abolish the service altogether 
in March last, but the directors, recognising the 
necessity of maintaining a connection between 
Vladivostock and the various important ports in 
South China, North China, and Korea, established 
the Nagasaki-Hong Kong line with one steamer 
sailing once in four weeks. As for the Korean 
line, the Kobe-Vladivostock and the Yokohama- 
Shanghai lines, they remain exactly as before. 

With respect to the outward voyages of the 
European line, the amount of cargo remains nearly 
the same as before, not exceeding one-fifth of the 
carrying capacity. The increase in the price of 
rice caused a great decrease in the amount ex- 
ported, the total carried not exceeding 1700 tons. 
Formerly a good deal of cargo was got in the 
Straits Settlements, but the amount suddenly fell 
towards the close of last year, and no signs of 
improvement are yet observable. The vessels 
under these circumstances have secured as much 


tition with British steamers very severe. The 

omeward voyages were fairly successful. The 
general decrease of available foreign ships conse- 
quent upon the war, and the unusual augmentation 
of imports, had the effect of bringing the company’s 
ships so much cargo as to warrant an increase of 
freight charges, and to counterbalance the losses on 
the outward voyages. Moreover, both on the out- 
ward and homeward voyages first and second-class 
passengers have considerably increased. 

There has always been abundant cargo from 
America to the East, and, therefore, there is no 
very severe competition between the various steam- 
ship companies. On the outward voyages, how- 
ever, there isa scarcity of cargo, and low freights 
are inevitable. During the half-year affairs in the 
Philippines caused the conveyance of a considerable 
amount of cargo. On the Australian line the 
amount of cargo remains insignificant, but there is 
a tendency to increase in all the intermediate ports. 
Compared with the previous term cargo has increased 
by about 20 per cent. for the outward and by 45 
percent. for the return voyage, while passengers 
show an increase of 50 per cent. While, how- 
ever, things have so improved, the vessels are 
still not full, and the maintenance of new 
ships built at an enormous cost is a heavy 
burden. On the Bombay line, notwithstanding 
the reduced cotton crop, the trade was good, and 
the monthly voyages were insuflicient to meet the 
demand for transport, and it became necessary to 
charter foreign ships on five occasions; but on 
account of the arrangements which had to be made, 
considerable loss accrued to the company. In 
spite of this loss the company decided on its course 
of action in order to supply Japanese spinners with 
sufficient materials for their enterprises, which 
depend largely upon facilities for the supply of raw 
cotton. The directors, however, point out that 
such a loss cannot be borne year after year. While 
the Nippon Yusen Kaishi has been able to make a 
good profit for the past half-year, it is evident that 
the management of its affairs require considerable 
caution, as some parts of them are in a somewhat 
uncertain condition. As the operations of the 
company compete in almost all their departments 
with those of British shipowners, no doubt a good 
many of our readers will be interested in them. 








THE USE OF GAS ENGINES IN CON- 
NECTION WITH ELECTRIC POWER 


PLANTS. 
By Puitie Dawson. 

(Continued from page 206.) 
Some very interesting results have been obtained 
at Leyton. The Dowson gas producer is used exclu- 
sively for the central lighting station of the Leyton 
Urban District Council. The first installation for 
264 indicated horse-power was started early in 
1896 ; it was increased to 396 indicated horse-power 
at the end of 1896 ; it was further increased to 636 
in October, 1898. 

On October 26, 1897, Professor Robinson, of 
Westminster, made a careful test with two engines 
and one gas generator, under full load. On the 
following day, four engines and two gas generators 
were worked at about two-thirds of the full load. 
The results were officially reported as under : 

Oct. 26. Oct. 27. 
Duration of test, hours 5 5 
Electrical output in B.T. units : 





Engine No. 1... 3 87 
as mines 151 101 
“d YN vu 105 
oe a: 163 109 
Totals ... 319 402 
Anthracite consumed in gas generator : 
Lb. Lb. 
Per indicated horse-power 
perioor ...  .. .. 0.846 942 
Per brake horse-power per 
our ... — an on 0.975 1.128 
Per electric horse-power per 
hour ... ra sh = 1.152 1.405 
Per Board of Trade unit 
enera: on ae i 1.543 1.880 
Coke consumed in boiler per 
unitgenerated _... os 0886 0.214 
Total fuel per unit generated 1.768 2.094 


The above figures represent the actual fuel con- 
sumed during the trials, and do not include any 
waste or stand-by losses. Table XVI. gives the 
total fuel consumed each month for 15 consecutive 





cargo as possible in Colombo by quoting the lowest 
possible rates of freight, and this makes the com- 





months, and this includes all sources of loss. 
Tables XVII. to XX. give some detailed results 


Taste XVI.—Fuel Consumption during 1897-8 in the 
Gas-Driven Electricity Works of the Leyton Urban 
District Cownceil. 
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1897. units | _ Ib. Ib. Ib. Ib. Ib. 
January 8,892 22,311 | 1202 2.550 | 0.185 | 2.685 
February ..| 9,417 | 22,237 1220 2.360 0.129 2.489 
March 13,464 | 31,543 1164 2.840 | 0.056 | 2.496 
April 11,588 | 29,359 1239 2.535 0.107 2.642 
May.. 10,630 | 26,600 1377 2.500 | 0.129 | 2.629 
June 8,552 | 21,737 | 1100 2.540 0.129 2.669 
July 9,319 | 22,650 | 1024 2.430 0.110 | 2.540 
August 10,744 | 27,080 | 1182 2.510 | 0.110 | 2.690 
September..| 12,573 | 28,256 | 1384 2.240 | 0.110 2.350 
October ..| 17,893 | 42,970 | 13801 2.400 0.073 2.473 
November ..| 20,577 | 45,341 2160 2.200 0.105 2.305 
December ..| 25,062 | 57,561 2306 2.300 | 0.092 2.392 

1898. | 

January ..| 23,336 | 54,059 | 1242 | 2.920 0.053 | 2.373 
February ..| 20,800 | 47,788 | 1008 2.310 | 0.047 2.357 
March .| 22,451 | 52,436 | 1116 2.340 | 0.049 2.389 





TaBLE XVII.—Coal Consumption During Test at Gas- 
Driven Electric Power Plant, Zurich-Oerlikon-Seebach, 
Run at Opening of Line in 1897. 











Total Out- Coal Consumed in Pounds, 
put of Gene- 
Date. —, in on et 
Board of Gas Steam | Per Unit 
Trade Units.| producer. | Boiler. | Generated. 
October 22.. 564 1170.4 ei 2.080 
a 23 776 1768.8 52.8 2.355 
= 24 ..! 808 1636.8 19.2 2.125 
s 25... 732 1926.2 52.8 2.710 
a 26 .. 1004 2376.0 52.8 2.475 
a ie 731 1768.8 52.8 2.485 
pf 8 ., 735 1531.2 52.8 2.160 
a a 790 1557.6 79.2 2.070 
% 80;.. 856 1557.8 52.8 1.890 
ne i. 955 1716.0 52.8 1.850 
November 1.. 912 1821.6 26.4 2.025 

Bs es 952 1707.2 26.4 1.815 
46 Bs. 896 1610.4 26.4 1.825 
i .. 1040 1663.2 26.4 1.630 
ts ee 958 2244.0 95.6 2.000 














TasLe XVIII.—Fuel Consumption in Gas-Driven 
Electric Light Station, Clausthal t/ Harz. 














" ieee 
; |Watt-Hours | Kilowatt- | Pounds of 
Month ——, per Kilo- | Hours per | Fuel per 
neh Ho * | gramme of | Pound of | Kilowatt- 
Joh Fuel. Fuel. Hour. 
1898. 
April.. 3,286 469 213 4.70 
May .. 3,400 584 -265 3.77 
June.. 2,827 572 | -260 3.85 
July .. 3,458 626 285 3.51 
August eo. 4,116 721 .3828 3.05 
September .. 5,995 750 341 2.93 
October 8,336 807 367 2.73 
November .. 9,761 815 .370 2.70 
December .. 13,161 713 324 3.09 
1899. 

January 12,976 712 324 3.09 
February 8,373 698 317 3.15 
March 7,504 771 351 2.85 

83,187 | 707 322 3.28 

| 











TaBLeE XIX.—Fiel Consumption in Gas-Driven Plant, 
Lindin, near Hanover. 























Watt-Hrs.| ,; 
Total =: Kilowatt |Pounds of} Com- 
Month. Output in} Pe Kilo- per Pound) Coal per | mercial 
|Kilowatts.| ST8™Me | of Coal. | Kilowatt. |Efficiency. 
of Coal. 

1897. per cent. 
November 6,030 604 -274 3.66 83. 
December 7,680 696 .316 817 | 75.8 

1898. 
January .. 7,236 666 3803 3.31 | 68.5 
February 5,059 593 -269 3.71 | 889 
March 5,018 599 272 3.68 72.3 
April 3,300 515 234 4.27 81.0 
May --| 8,102 451 -205 4.88 91.6 
June ...| 2,852 397 -181 5.55 | 69.6 
July 2,313 410 186 5.38 | 93.8 
August .. 3,599 496 225 4.44 | 848 
September} 4,527 564 -256 3.91 | 84.6 
October ..| 6,885 626 285 3.52 84.5 
November 8,669 722 828 3.05 82.0 
December | 10,082 771 351 2.85 78.5 

1899. z. 
January ..| 9,646 757 344 2.91 78.1 
February 7,808 707 321 3.12 76. 2 
March ..| 7,669 688 .313 4.20 82.0 

Total output, January-December, 1898 .. 62,142 kw. hours. 

Average kilowatts per pound of coal... Poot = 


” pounds of coal per kilowatt 


TaBLE XX.—Cost in Pence per Unit Sold at Dessau 
Gas-Driven Electric Power Plant in 1895. 





Generating expenses .. Me 

Office expenses .. ~ 5.27 

Interest and sinking fund 4 
11.94 


Total cost per unit sold 
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TaBLeE XXI.—Approximate Cost in Pence per Unit. TABLE XXXV.—ApprRoximate Cost or Some Gas-Driven Exxorric Powrr PLants 
Zurich-Oerlikon-Seebach Electric Tramway, 1898. ee : 
d } 
. > Zurich* 
in ag and —— yon Oerlikon- Lausanne* St. Gallent Zurich* King’s* 
ae re ITEMS. Seebach Electric Light and Belfast. t 
Oiland grease .. 0.075 Electri Seance ti Berghabn. Lynn. 
Water, acid, and various... 0.054 Tram uae rans der 10n. 
Maintenance of gas producers ; 0.014 : away. | were s Fee By 
” erated aleeehans antl ewiteh. 0.005 Total capacity of generators installed in kilowatts 235 300 250 150 283 200 
board . eat wh és de 0.001 Capacity of storage battery in kilowatts .. ws 190 220 100 90 125 40 
Maintenance of storage a ry os ee . 0.095 - 
Insurance... ¥ Aare neh Vac. eas : r £8. d. £sd £3 d. £sda/)/ €snda/ £8, 4, 
Rates and sates aS af ; 0.062 Cost of buildings per kilowatt of generators installed ..| 3510 0 23 0 0 2210 0 2600 18 00 13 8 0 
—— Cost of Si producers and gas engines per kilowatt 
Total cost of unit delivered on the line, install di ie a es ec aa i, ee 25 7 0 21 6 OF] 2400 2400 
bse tne pears or ae Ne 1.030 Cost of electric plant per kilowatt installed i 21 0 Ot 
pape csiriniae tes aeianat Cost of storage battery per kilowatt of generator plant 20 0 0 2410 0 fe 00 9 0 0 13 6 0 
TaBLE XXII.—Approximate Cost in Pence per Unit installed 18 0 0 916 0 3 0 0 #00 
Generated at Switchboard, Zurich-Bergbahn, 1898-9, | Cost of furniture, a — nies ov ae of ‘ 
(Not including interest on capital or sinking fund.) generator installed Na 112 0 20 0 8 
Lb. 
Fuel re 0.294 * Use producer gas made on premises. t Use town gas, 
Water 0.026 
Oil and waste oe 0.022 tert ; 
Salaries and wages 0.134 TaBLE XX VII.—Cost of Production in Pence per Unit TABLE XXXI.—Approximate Cost of Kirting Type of 
Maintenance of gas aol aaar at Switchboard. (Lausanne Gas-Driven Plant.) Gas Engines with Lighting Gas. 
ines .. .015 
ie “2 dynamos 2 0.008 | | | | | | 
accumulators . 0.070 Items. 1896. | 1897. | 1898. | 1899. | Brake horse-power ..| 10. | 55. | 50. 100. | 200. | 400. 
Pounds of anthracite coal consumed. per Board ot. a 2 — | — H 
Trade Unit generated 2.024 d. d. d. d. Engine and 1 tie sent 2en.)/8 0528 Be | £8. | £38. 
Amount of water consumed in cubic feet per ——— : >i «-| «+ | 0.086 | 0.085 | 0.087 bolts -|176 16/324 5/557 10) 891 10/1530 0/2545 0 
Board of Trade unit generated .. 12.95 Labour . = “ és "| 0.219 | 0.166 | 0.188 | 0.185 | Pressure regulator 315) 5 0; 1210) 20 0| 300) 600 
Fuel .. .-| 0.430 | 0.259 | 0.339 | 0 469 | Piping --| 13 0) 24 0} 40 0} 65 0} 1000) 1500 
TaBLE XXIII.—Cost of Power in Linden Gas-Driven | Oil, grease, and waste ..| 0.045 | 0.021 | 0,030 | 0.087 | Starter .. ++} ss | 24/100 0) 100 0} 100 0) 100 0 
Power Plant for Year 1898-9, Water .-| 0.043 | 0.015 | 0.025 | 0.038 | Erection | 710) 1210] 20 0} 30 OF 40 0) 60 0 
ilo. | Acid for storage batteries --| 0.085 | 0.001 | 0.013 | 0.006 | Foundations | 315) 10 0/1710) 2 0} 400) 800 
Per Kilo 
watt-Hour. | Sundry supplies .. . .. | 0.006 | 0.004 | 0.003 | 0.006 ae a | 
Maintenance of gas roducers | -+| 0.010 | 0.010 | 0.014 | 0.014 | Total cost Ke ..|204 16/375 15|747 10|1131 101840 02995 0 
d. P 
Poblite Mee fest ee et BR oth se .540 ” » engines and dy- a — 
Oil and waste .. ps ei ei ne 156 namos . es - | 0.050 | 0.049 | 0.011 | 0.013 | Cost per kilowatt | 40 0] 32 0] 31 0} 25 OF 20) 200 
Wages and salaries s 1.332 Maintenance of accumulators .. -| .. | 0,075 | 0.067 | 0.065 | (exclusive of buildings)| | 
Maintenance , “189 Pension fund es eo 0.007 | 0.008 | 0.014 ! 
Sundries 812 oe ae He ne an bah icBe ae | rene 0.013 
* rsa ++ | 0.027 | 0.024 | 0.064 | Tapte XXXII.—Approwimate Cost of Kérting Type o 
Total 2.520 Interest at the rate of 4 per cent, on e Gas Engines Uoleg Praduae Gas. 1, of Plant. 
Fuel consumed per Board of Trade unit at switch- capital expenditure ++ | 0.287 | 0.263 | 0.230 is 3 
board .. os -- 8.498 Ib. eee para i : 
Total per unit at switchboard ae 0.961 | 1.024 | 1 180 } 
Brake horse-power ..| 10. | 25, 50. 100. 200. | 400. 
TaBLE XXIV.—Approximate Cost in Pence per Unit pay ote b hig ager: Rayna current. de Pans BSNS ci Ws The eters | —— —— perce 
of Gas-Driven Power Plant, Orleans Tramways, 1899. livered on t the li a his te | 1.082 | 1.154 | 1.268 £ £ £8) £38.) 28 s|/é bs. 
a Psi bar dane a hi hg sited gel Be. Bcc fice Gas plant and erection|125 0175 “0 385 0 365 0 | 535 0| 825 0 
: Average cost of unit 7 Pe line of three years 1897 Engine and —— 
Hi ag and salaries re 0 1898 1.166d. ‘ polte .. .|176 16/324 5 557 10 891 10 |1500 0|2560 0 
- . . rter .. ; re 
Oil and grease 0.047 —s fund = “ be o pi for iF | | Piping fg lo 0 24° 0 oo a ¢ a ; ne, a4 
canine insurance, rates and taxes, and Aare ce | wc | weal Pio eaaoee erection | {710 12 et eo) e8 ee 
aintenan sear eae pied vicaitndtedl dabatei 
a ’ p 0.£00 Total cost per unit delivered on to| | Foundations | 15 0 25 0} eX 32 1 _ 60 0] 120 0 
Total cost per unit sent into line, interest, line all included .| 1.290 | 1.344 | 1.429 — Total cost. [337 61500 16/900 «(1420 0 |2270 olg740 0 
and sinking fund excepted . .820 Average cost per unit of diiie delivered on to line, all ‘are a | 
Cost of fuel 21s. 8d. a ton delivered. included for three years, 1.354d. Cost per kilowatt 00 0) 48 43 0/8 (| 80 0| 970! %0 
Cost of fuel, 248. to 28s. a ton delivered. (exclusive of buildings) } 5 | 


TaBLE XXV.—Cost in 1898 of Electric Power at Gas- 
Driven Electricity Works at Leyton. (H. Collings- 
Bishop.) 

Cost per Unit 
Sold. 





Fuel, including coal, coke,and coal gas for sie d. 
tion tubes - 0.5114 
Oil, waste, water, and other station stores 0.0933 
Maintenance ° ee és -- 0.0359 
Wages... = ys 28 os oe ee 1.2821 
Works cost ms a8 a o Pe 1.8727 
Management cost 0.5446 
Total cost vs 2.4173 


The cost per unit generated is about 35 per ceil lower than 
the above, or approximately 1.57d. per unit generated at switch- 
board. 


Taste XX VI.—Cost of Electric Power per Unit Gene- 
rated by Gas-Driven Plant, Rugby School, 1898, (J. E. 
Dowson. ) ; 

a. 


Fuel $s oe 0.710 
Wages and salaries oH 0.855 
Oil, waste, and stores .. 0.225 
Repairs : 0.144 
Rates, taxes, office expenses, interest, &e. os 1.012 

Total cost per unit generated. . 2.976 


Units generated in 1898, 43, 160. 


obtained in various plants. After having con- 
sidered the total amount of gas or fuel consumed, 
it is of interest to examine carefully the total cost 
of production per kilowatt-hour generated at the 
switchboard. Through the courtesy of various 
manufacturers and the authorities in charge it is 
possible to do this to a considerable extent. 

Tables XXI. to XXVIII. give such results, anda 
careful comparison of the data given is instructive, 
especially if compared with the results obtained in 
similar or larger steam-driven plants. 

When comparing the cost of production in a gas 
and steam-driven plant, the cost of installation must 
be considered. The interest on the capital invested 
and maintenance and sinking fund must be taken 
into account, as well as the cost of production of 
energy, pure and simple. The cost of installation 
of various parts of a gas-driven plant is given in 
Tables XXX. to XXXVI. 

Table XXIX. gives an interesting comparison 
between steam and gas-driven plants. It will be 
seen at once that under ‘dovetails conditions, that 








TABLE XX VIII.—Comparison of Cost of Production of the 
Board of Trade Unit in Steam and Gas Driven Plants. 














Items. ___[steam-Dei en Plante. | Gas- Driven Plants. 
ao ron a d. 
Fuel oe 0.09 to 2.20 | 0.250 to 0.540 
Oil, waste, andstores | 0.005 » 0.38 | 0.060 ,, 0.129 
Wages and salaries 0.08 =, 1.60 0.1384 ,, 1.382 
Maintenance .. 0.0025 ,, 0.60 0.0386 ,, 0.200 
TOA ees ORB, 68 7 0.480 ,, 1.201 
af 
TaBLE X XIX. nai Estimate as Gas Producer and 
_fingine Plant (Ki rone). 
} 
| Total Costin | Cost in Pounds 
Items, Pounds. per Kilowatt. 
Two 85-kilowatt direct- -connec-| £ | £8. d. 
ted gas-driven units .. } 3350 19 12 0 
Two gas producers <s oa 765 410 0 
Foundations for producers 20 0 26 
Piping for producers , 165 42.0.8 
gas engines .. e 300 1 14 0 
Station palldings.. | 1500 8 16 0 


oe] 

The proportion of space required for a a steam plant, a a gas engine 
with its own gasmaking plant, and a engine using gas from 
town or company’s mains is in the ratio of 10 to 8 to 3, and the 
cost of buildings varies in the ratio of 7 to 6 to 5. 


TABLE XXX.—Space Required for Gas Producer 


Plants. (Shelton. ) 
Capacity of Production Area of Floor Space 

in 24 Hours. Required per 1000 Cub. Ft. 
cub. ft. sq. ft. 
100,0.0 4 
200,000 3.5 
400,000 2.75 
600,C00 2.5 

10,000,000 1,5 


The above space does not include the space required for steam 
boilers, which is, however, comparatively small. 


is to say, in large well-designed plants running 
practically continuously, steam can produce electric 
power at nearly one quarter what it would cost if 
generated by a gas-driven plant. For this com- 
parison it is probably fair to compare the maximum 
cost of production in the case of a steam and gas- 
driven plant. In that case it will be seen that 
things are reversed and that a producer gas- 
driven plant can generate electricity at practically 














TaBLE XXXIII.—Approximate Cost of Kiorting 2 Benzine 
Motor 








| 
|10 Brake Horse-'25 Brake Horse- 











Items. Power. Power. 
| £ 8. 
Motor and foundations bolts . 96 i 344 «+5 
Piping ° so Pr 8 5 ll 5 
Installing . 7 10 12 10 
Foundations 8 15 10 0 
Total cost . 6 6 378 (0 
Cost per kilowatt, including 
dynamo.. 88 9 81 0 
‘| 








TaBLE XXXIV.—Approximate Cost of Petrolewm Motor. 





| 25 Brake | 50 Brake 














100 Brake 

Items. Horse- orse- Horse- 

Power. Power. Power. 

mS | £ 6. £ 8. 

Motor. . oe = : 1200 0 | 2100 0 
Piping, installing, &e | 50 0 100 0 
Foundations. A «| ie 15 37 10 76 0 
Total cost.. 718 15 1287 10 | 22756 0 

Cost per kilowatt including dy: | 

namo é ‘ ‘| 46 0 42 0 








Taste XXXVI.— imate Cost of Some Gas- 





Producing Plants, 
Quantity of Gas} Corresponding | 
in Cubic Feet | Rated apactty | Cost in Pounds eet gy 
Gas Producer | of Generator | for Gas Pro- ducer per Killo- 
has to Supply | Station in Kilo- ducers Erected. watt 
per Hour. watts. 2 
cub. ft. kilowatts £ £ 
13,320 22) 2880 13 
24,198 600 4800 8 











one-quarter of what it would cost if a steam plant 
were used. 

The amount of coal used in a gas-driven station 
is nearly always far inferior to the best results 
obtainable in steam plants. Against this must be 
set the greater cost of the coal necessary for running 
gas producers. The amount of water used is 
greater as shown by the following Table : 
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Pounds of Gallons of Water 
Coal per Board r Board of 
of Trade Unit rade Unit at 
at Switchboard. Switchboard. 
Steam-driven plant 2.85 lb. to 2.0 gals. to 
12 lb. 6.00 gals. 
Gas ‘. = 1.1 Ib. to 6 to 
3.5 Ib. 18 gals. 


The water can most of it be used over and over 
again, the greater part being used to keep the 
jackets cool. 

The two quantities on which saving is effected in a 
gas-driven plant running with producer gas are, 
first, the economy in fuel consumption; and, 
secondly, the saving in labour necessary to run 
the plant. 

Till the present day, it may broadly be stated 
that coal resembling anthracite or coke can alone 
be satisfactorily employed in running producer 
plants. Such fuel is much more expensive than 
ordinary coal, which can be used with good results 
for firing boilers. 

It is not far out to state that the comparative 
amount of fuel required for a gas- driven plant 
is practically half what would be used by the 
most economical steam plant of much larger size. 
The amount of labour required to run a gas 
plant would be from 75 to 50 per cent. of that 
necessary in the case of a similar-sized steam- 
driven installation. The amount of space re- 
quired by a gas-driven plant would be smaller 
than that necessary for a steam plant. Con- 
sequently the cost of buildings would be less, and 
no smokestack is needed. Yet usually a gas-drived 
plant would probably involve at least 25 per cent. 
more in capital expenditure than the corresponding 
steam-driven plant. Depreciation, maintenance, 
and sinking fund would consequently be heavier in 
the case of a gas than of a steam plant. 

Gas engines, although many of their supporters 
are most sanguine, have not as yet become gene- 
rally successful in units of much over 200 to 300 
kilowatts. It may, therefore, be taken for granted, 
at any rate as far as present commercial experience 
is concerned, that in this discussion gas-driven 
power plants, save under exceptional conditions, 
of much over 1000 to 1500 kilowatts total capacity, 
need not be considered. 

In making the choice between a steam and a gas 
plant, all the above considerations must be most 
carefully weighed and compared before coming to 
any definite conclusion. It may, however, be 
stated definitely that for localities where fuel is 
expensive, the power to be installed not very 
large, and where the hours of running are com- 
paratively short, a gas-driven plant is nearly cer- 
tain to prove far more advantageous than any 
steam-driven one. This will easily be verified by 
the wonderfully low costs of power production 
shown in previous Tables, and which would have 
been quite out of the question if gas-driving had 
not been introduced. Every case will differ, and 
it is therefore impossible to draw any hard-and-fast 
rule, but the above considerations, and the Tables 
accompanying this article, should enable a satisfac- 
tory conclusion to be reached in most cases. By 
the use of sufficiently large storage batteries, in 
cases where the running hours are not too long, it 
will become possible to run the station with only 
one shift of men. Thus, in a plant which has to 
operate cars or supply power and lighting, say 
between seven in the morning and ten at night, 
the accumulators could furnish the necessary current 
for four or five hours, and no supervision would 
be required. One shift of men working ten hours 
would in such a case suffice to operate the station, 
with the addition of one or two necessary night 
hands. 

(To be continued.) 





THE INTERNATIONAL ELECTRICAL 
CONGRESS 

Tuosrt who remembered the Congress of 1889 
may have felt inclined to meditate on the old say- 
ing that everything has its time—even electrical 
congresses not excepted. In 1889 crowds thronged 
the Palais du Trocadéro. This year the multitude 
of congresses to be held—the official list mentions 
105 congresses altogether — induced the autho- 
rities to build a special Palais des Congrés in the 
Exhibition grounds ; it is an appropriate building, 
but the hall itself, with its sinned vaulted ceil- 
ing and its severely whitewashed walls, devoid of 
any decoration, suggests the meeting-hall rather 
than the palace. The preliminary list of members 











comprises about 1000 names. If all had _ in an 
appearance at the opening meeting on Saturday, 
August 18, the crush on the secretaries’ tables 
might have become very unpleasant. It was so in 
the Rue de Rennes, the seat of the Société pour 
l’Encouragement de 1|’Industrie Nationale, where 
the sectional meetings take place. The splendour 
of the congress of eleven years ago could hardly be 
equalled. The first steps for an international agree- 
ment regarding the electrical units had been taken 
at the Paris Congress of 1881. The initiation of 
the whole work was due to the British Asso- 
ciation, which in 1861 had nominated a com- 
mittee on units, on the instigation of Professor 
William Thomson (Lord Kelvin). The congress 
of 1889 completed the work of 1881, and the 
Governments have since then sanctioned the reso- 
lutions of the congresses. Three international 
congresses, or conferences, have met since 1889— 
at Frankfort-on-the-Main, in 1891; at Chicago, in 
1893 ; and at Geneva, in 1896. These assemblies 
were, however, arranged by scientific societies, and 
not by the Governments ; although official dele- 
gates from our country attended both at Frankfort 
and at Chicago. 

As regards this Congress, the French Govern- 
ment has again taken the initiative, in so far at 
least as the rules were fixed by Ministerial decree, 
and all documents were issued by authority of the 
Ministry of Commerce, Industry, and the Postal 
and Telegraph services, as are, indeed, all papers 
concerning the many other international congresses, 
and the official exhibition papers in general. Most 
Governments are represented by official delegates ; 
Great Britain having sent Professor Ayrton, Major 
Carr, Mr. Gavey, Professor Perry, Sir William 
Preece, and Mr. Alexander Siemens. If, then, the 
interest attaching to the proceedings is perhaps less 
keen than it was on the last occasion, when Mascart 
“oer as he is doing again now, it is, principally, 

ecause there remains little to be fixed as regards 
electrical units. Scientific men had met, little 
more than a week ago, under the Presidency of 
Lord Kelvin, at the Physical Congress, which 
was attended by about half of the thousand members 
who had hoped to be present; the chemists 
had had their Congress of Applied Chemistry in 
July ; the geologists are sitting now, &c., and 
practical men and engineers had been to Paris 
already ; further, the Exhibition is so huge that 
when we wish to do it justice no time is left for 
conferences. 

Linguistic difficulties, moreover, have prevented 
some of the British members, who had come over to 
Paris, from joining the Congress. The general 
disinclination to accept further changes in the 
electrical units has helped to reduce the number 
of the congressists, to adopt a term which the 
French programmes have sanctioned. There are 
proposals by Professor Fessenden, and others, on 
the question ; and though the matter has not been 
discussed so far, it may safely be assumed that the 
majority would rather leave matters unchanged. 

What we have said of the British electricians, 
applies more or less to their American colleagues. 
As regards the Germans, who were scanty in 
numbers at the previous Congresses, a certain 
apathy is certainly apparent this time, which seems 
rather inconsistent when we look at the efforts— 
successful efforts—they, cr some of them, have 
made to demonstrate their capabilities in the Ex- 
hibition. Both the electrical associations, the 
Verband and the Verein, have declined to nominate 
delegates, so that besides the official delegates, very 
few well-known German electricians have put in an 
appearance. As actual attendance lists have not 
so far—that is on the third day of the Congress— 
been issued, we will reserve our further remarks 
upon the general popularity of the gathering. 

These introductory remarks must not be mis- 
understood as critical reflections on the general 
arrangements. So far as can be judged at present, 
the commendable practice of former years has 
not been deviated from. Professor Janet, of Paris, 
the secretary of the Congress, promised inquirers, 
as a matter of course, that the proces verbal of each 
day should be handed to members on the following 
day, and that has been done. It is the Rerue 
Générale des Sciences which has undertaken this 
publication in special issues; as a rule this con- 
temporary of ours, which is edited by Dr. Louis 
Olivier, does not appear more than twice every 
month. The opening speech of the Congress was 
delivered by M. Mougeot, the Under-Secretary of 
State for the Postal Department, who welcomed 





the members on behalf of the Government as 
soldiers of science and of peace, working in the 
superior interests of humanity. He also congratu- 
lated M. Mascart upon once more being president. 
These remarks were really intended for the pre- 
sident of the Congress, and not the president of 
the organising committee, but as the election had 
not taken place yet, they could be understood 
in the manner we have indicated. M. Mascart 
very briefly reviewed the progress of electrical 
science in this century. It has often been done in 
these days, but a man like Mascart knows how to 
interest his audience, even when he ventures upon 
such difficult ground as many other inventors of the 
dynamo, in addition to Pacinotte and Gramme, 
Electrical science has, indeed, advanced with 
marvellous rapidity. Those very names are now 
ancient history, and yet the dynamo is not 50 years 
old by a long way. When listening to such ad- 
dresses the electrician may be pardoned for becom- 
ing strongly impressed with all that he has done for 
ameliorating the welfare of mankind. But the 
electrician has achieved success as an engineer 
mostly, and not asa philanthropist. M. Mascart 
referred also to the future, to what remains to be 
done, as well as to the past, and what has been 
done by men, a good many of whom are no longer 
with us. 

After these opening speeches the meeting was 
adjourned for a few minutes to enable members 
to come to an understanding as to their chief 
officers. The list, as read out afterwards by Pro- 
fessor Janet, was not received with any particular 
signs of approbation, and it has been supplemented 
since. M. Mascart’s appointment to the presi- 
dency was no doubt thoroughly approved of 
by everybody present. He made a perfect pre- 
sident in 1889, and his scientific attainments 
amply justify his re-election. Before the audience 
had properly understood the position, however, 
the secretary had proceeded to announce the 
vice-presidents and sectional presidents. The 
tvice - presidents were arranged alphabetically 
as to nationalities, Germany (Dorn, F. Kohl- 
rausch), being succeeded by Great Britain 
(Perry, Preece), and later on the United States 
(Hering, Kennelly); all these vice - presidents 
are official delegates. For France, which pre- 
ceded the others, Moissan, H. Fontaine, and 
Gariel were proposed. Other countries repre- 
sented by vice-presidents are Austria-Hungary, 
Belgium, Italy, Russia, Switzerland (Turrettini). 
The sectional presidents are a!l French, and 
that fact has caused some comment. Their choice 
is, however, quite defensible on the ground of 
language. It was, moreover, too uncertain which 
of the expected foreign scientists would really 
come, and the elected scientists are all men of 
repute. The sections, with their presidents, are: 
I. Scientific Methods and Measurement, Violle ; 
Tia. Generation and Mechanical Utilisation of Elec- 
tricity, H. Hillairet ; IIs. Electric Lighting, Hip- 

olyte Fontaine ; III. Electro-Chemistry, Moissan ; 

V. Telegraphy and Telephony, Wunschendorff ; 
V. Electro-Physiology, D’Arsonval. 

The new president thanked the meeting for the 
honour again, and for the last time, conferred 
upon him, a restriction which called forth well- 
meant protests. He then announced that the official 
delegates would deliberate on all sectional resolu- 
tions that would have to be brought before their 
Governments on Friday (to-day). He added that 
some countries appeared to be rather over-repre- 
sented ; and we notice that the first official list of 
delegates mentions Mr. Gavey and Major Carr only 
as delegates. The president then read a letter 
from Lord Kelvin, who regretted not to be able 
to be present, and proposed to reply to the 
letter by telegram. A few formal communica- 
tions and the reading of the programme brought 
the meeting to a close. Before members separated, 
however, a member proposed, ‘‘Au nom des 
étrangers et avec un accent étranger,” to thank the 
French Republic for the gracious reception they 
had accorded to their visitors, and Professor Dorn, 
of Halle, seconded this motion, concluding with the 
words that the solidarity between the civilised 
nations inaugurated an era of peace. The meet- 
ing then adjourned until Monday. The recep- 
tion by the President of the Republic of some 
of the distinguished members on Sunday was 
more connected with the distribution of the awards 
on Saturday than with the os The sections 
met again on Monday at 44, Rue de Rennes, the 





home of the Société d’Encouragement ; the section 
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on telegraphy, for which a large attendance was 
expected, alone repairing to 84, Rue de Grenelle, 
which is the seat of the Société d’Horticulture, and 
not far from the other building. Sectional pro- 
ceedings begin at nine, the afternoons being 
devoted to excursions.. On Monday some of the 
sections did not get much further than the con- 
stitution of their bureaus. Here again some delay 
occurred, a8 some intending members appear to 
have changed their minds rather late. But when 
business had once begun, no time was wasted on 
votes of thanks. We will briefly report upon the 
proceedings next week. French is, of course, the 
official language; but papers have been read in 
English, and other languages will no doubt be 
tolerated as well. 





NOTES. 
Tue Rartway Coat BI. 

SprcraL interest attaches at present to the con- 
sumption of coal on railways. e cost of the coal 
consumed in the locomotive departments of 20 
principal English, Welsh, and Irish systems in the 
first half of this year was as follows: Belfast and 
Northern Counties, 11,7171.; Great Central, 
150,1051. ; Great Eastern, 142,6511. ; Great North- 
ern, 195,2321.; Great Northern of Ireland, 37,5251. ; 
Great Southern and Western of Ireland, 29,6401. ; 
Great Western, 295,810]. ; Lancashire and York- 
shire, 129,9831.; London, Brighton, and South 
Coast, 106,6791.; London and North-Western, 
331,5741. ; London and South-Western, 144,655). ; 
London, Tilbury, and Southend, 12,5927. ; Met- 
ropolitan, 25,7481. ; Metropolitan District, 12,6891. ; 
Midland, 351,526/.; Midland Great Western of 
Treland, 16,0211. ; North-Eastern, 247,840; North 
Staffordshire, 170,721. ; South-Eastern and Chat- 
ham, 146,5401. ; and Taff Vale, 31,188/.; making an 
aggregate of 2,535,7871. The corresponding cost 
in the corresponding period of 1899 was: Belfast 
and Northern Counties, 9,8731.; Great Central, 
102,5891. ; Great Eastern, 114,8011. ; Great North- 
ern, 136,393. ; Great Northern of Ireland, 26,9721. ; 
Great Southern and Western of Ireland, 23,8051. ; 
Great Western, 248,801]. ; Lancashire and York- 
shire,100, 785/.; London, Brighton, and South 
Coast, 90,876/.; London and North Western, 
268,4791. ; London and South-Western, 127,8791. ; 
London, Tilbury, and Southend, 10,428/. ; Metro- 
shen 20,3671. ; Metropolitan District, 11,9311. ; 

idland, 242,8111. ; Midland Great Western of Ire- 
land, 13,5931. ; North-Eastern, 179,9491.; North 
Staffordshire, 12,4771. ; South-Eastern and Chatham, 
117,494]. ; and Taff Vale, 20,0541. ; making an 
aggregate of 1,920,3571. It will be seen that 
the increased charge entailed upon the 20 systems 
this year has been no less than 615,4201. 


ATLANTIC STEAMING. 

The steamer Deutschland, of the Hamburg A meri- 
can Line, has already done much to justify the 
high expectations entertained of her. It will be 
remembered that she was designed to reach 23} 
knots, and to maintain an average speed of 23 knots. 
She has, so far, made only two round trips between 
Plymouth and New York, and it would be unwise 
to base an average on such a short experience. But 
she has exceeded 23 knots for a whole passage, and 
she has beaten existing records for the particular 
route, both outward and homeward. On her 
maiden trip her speed was 22.42 knots. Returning, 
she reached Plymouth in 5 days 14 hours 6 minutes, 
which is doubly interesting, because it lowers the 
Kaiser Wilhelm der Grosse’s record by 1 hour 
19 minutes ; and on the basis of ground covered, 
gives an average of a good 23 knots. On her second 
homeward voyage she has reduced even this time 
by 2 hours 21 minutes, and it may be assumed that 
she is quite capable on occasion of steaming 234 
knots. She is hkely to develop better powers later 
—or, perhaps, it would be better to say that she 
is not driven to her utmost from the very start. The 
Kaiser Wilhelm has been running for three years, 
has maintained a very high rate of speed, and until 
this latest rival appeared, was admittedly the 
holder of the Atlantic record. Comparisons 
between her and the leading Cunarders were 
not always conclusive, because the voyage was 
not made along the one route, and the Cunard 
times sometimes looked very well until it was 
remembered that the difference in favour of the 
Queenstown route is over 11 hours. But on the 
basis of knots the German steamer was an easy first. 
The Lucania’s record is 22.01 knots, and her best 
day’s steaming 562 sea miles, The records of the 








Campania are 21.88 knots for a voyage, and 553 
miles for a single day. The Kaiser Wilhelm has 
done 580 miles in a day, and has beaten the best 
Cunard times for a voyage on over a dozen occa- 
sions. Here are some of her times: November, 
1897, 22.35 knots; March, 1898, 22.29 knots ; 
May, 1898, 22.07 knots and 22.19 knots; July, 
1898, 22.51 knots; November, 1899, 23 knots; 
August, 1900, 22.89 knots. It will be seen that 
this vessel has also made 23 knots, so that the 
honours will not fall easily to the Deutschland. 
No attempts are apparently to be made by the 
leading English owners to surpass the achievements 
of the two German steamers, which is in some 
respects a pity, though these continuous record- 
breaking endeavours must be very unprofitable. 
The English companies reckon that, so far as they 
are concerned, the limit of speed consistently with 
safety and due caution has been reached, but their 
argument seems a trifle inconclusive. It is a more 


solid contention that record-breaking is not a pay- | | 


ing game, and directors have to consider the in- 
terest of shareholders. 


TRAIN SPEEDS. 

A correspondent of the Times, in an article 
which appeared on Friday last, has collected together 
data concerning the fastest trains in the world, 
and it is mortifying to observe what an extremely 
poor show is made by Great Britain in a field in 
which she was long pre-eminent. The only English 
train having a booked speed of over 60 miles per 
hour runs on the London and South-Western Rail- 
way between Dorchester and Wareham, a distance 
of but 15 miles; and, out of 57 trains, having 
speeds exceeding 55 miles per hour, but five are 
British, and most of these are near the very bottom 
of the Table. It is very justly remarked that to 
make a fair comparison between different runs, it 
is necessary to take into account the special con- 
ditions of each case. When this is done, the 
American performances are made to appear even 
more extraordinary than is at first apparent. The 
list is headed by the Express on the Philadelphia 
and Reading Railroad, between Camden and 
Atlantic City, a distance of 554 miles, the booked 
time for which is 50 minutes from start to stop, 
equivalent to a speed of 66.6 miles per hour ; the 
time actually taken is generally less, often only 
46 minutes. The weight of this train in 1898, 
when this fast service commenced, was 286 
tons, including engine and tender, and we 
presume it has not been lightened since. The 
train starts on its journey and finishes it through 
crowded streets, and is often severely checked 
by signals controlled by a rival road, whose 
metals it crosses on the level. As a conse- 
quence, lost time has frequently to be made up, 
involving running for 17 to 20 miles ata speed of 88 
miles per hour. A French company, the Midi, 
has a place near the top of the table, with its train 
between Morceux and Bordeaux, a distance of 67} 
miles, for which the booked speed is 61.6 miles per 
hour. The fastest long-distance train in the world 
is said to be the Sud Express between Paris and 
Bayonne, a distance of 486} miles, in which there 
are sixstops. The average speed, including stops, 
is 54.31 miles per hour. This is, however, a very 
light train and is, moreover, often late. The finest 
performance, all things considered, is, therefore, 
that of the Empire State Express between New 
York and Buffalo, a distance of 440 miles, which is 
run at an average speed of 53.33 miles per hour, and 
this train is always in time, though it has no less 
than 28 booked ‘‘slacks” on the run, many of 
them through crowded streets, and in addition is 
constantly checked at level crossings and draw- 
bridges. The best English train is that between 
King’s Cross and Edinburgh, a distance of 393} 
miles, which, according to the time-table, should be 
accomplished in 7? hours, but so far as our experi- 
ence goes seldom is. In fact, for the past 12 months 
we have never entered an English express train 
which has run to time. The Great Northern Rail- 
way used to have a good reputation for punctuality, 
but even the short Cambridge run, where the trains 
are comparatively light, seems now to be never 
made on time. Of course, on the Scotch service 
the trains are very heavy, but the “‘ resources of 
civilisation,” in the matter of locomotive construc- 
tion, cannot yet be exhausted. 


EXHIBITION OF THE IRONMONGERY AND 
Harpware TRADES. 
An exhibition of ironmongery and hardware was 
orened at the Agricultural Hall, Islington, on the 





15th inst., and will close to-morrow. As was to be 
expected, the exhibits are in the main of a purely 
domestic nature, but one or two firms show goods 
of a more ambitious character. Amongst these is 
to be found Messrs. Crossley Brothers, Limited, 
of Openshaw, Manchester, who show two of their 
well-known gas engines, and also an oil engine. 
One of the former is of the high-speed electric 
lighting type, and is coupled to a dynamo, and 
used to light the stand. A number of small steam 
engines are exhibited by Mr. E. S. Hindley, of 
11, Queen Victoria-street, E.C. An interesting 
display of stamping presses and accessories for tin- 
box: making is to be found at the stand of the Pro- 
jectile Company, Limited, of New-road, Wands- 
worth. The machines in question are the product 
of the E. W. Bliss Company, of Brooklyn. The 
advance in the style and finish of tin packing boxes 
has, of late, been marked. The introduction of 
deep stamping presses of the type exhibited has 
ed in many cases to the total abolition of solder, a 
better and cheaper box being produced without it. 
Opposite this stand will be found that of the Whit- 
man Barnes Manufacturing Company, of 147, Queen 
Victoria-street, E.C., who have on view a capital se- 
lection of twist drills, reamers, and the like. Some of 
the twist drills are grooved with oil channels leading 
the lubricant direct to the cutting edges. Generally, 
when such drills are used, the drill is stationary, 
and the work revolves, but some of the self-oiling 
drills here shown are intended to be used in an 
ordinary drilling machine, the oil supply being con- 
nected up to a collar running loose, Pit oil-tight on 
the drill shank. A small self-sustaining rope hoist, 
weighing 20 lb., and designed for lifting 3000 lb., 
is also shown at this stand. Messrs. Alldays and 
Onions, of the Great Western Works, Birmingham, 
are showing a variety of smithy tools and fittings, 
including many patterns of forges, some getting their 
air supply from bellows and others from small rotary 
blowers. Messrs. J. B. Stone and Co., of 135, Fins- 
bury Pavement, E.C., are again exhibiting chain 
mortising machines and several patterns of Foxtrim- 
mers, A circular saw on view at this stand is worthy 
of notice, the belt pulley having spiral grooves cut in 
it. High-speed belts are rather given to surging. 
This is attributed to air being drawn in under the 
belt, so that the latter rides momentarily on a 
cushion of air, and slips accordingly. By groovin 
the pulley in the manner stated it is claime 
that this phenomenon does not arise, and the 
belt can be run with less tension without show- 
ing any tendency to come off. The South British 
Trading Company, Limited, of 6, Victoria-avenue, 
Bishopsgate-street Without, E.C., show a series 
of mechanics’ fine tools, such as callipers, sur- 
face gauges, and squares, made by the J. Stevens 
Arms and Tool Company, of Chicopee Falls, 
Mass. At this stand are also to be found 
specimens of file and chisel handles made out of 
leather. A typewriter of novel construction is 
shown at the stand of Messrs. J. C. Plimpton and 
Co., of 38 and 40, Curtain-road, London, E.C. 
This machine, which is known as the ‘‘ New 
England Typewriter,” is of the wheel type, and 
has a complete keyboard. The rotation of the 
wheel to bring the proper letter into position 
is effected by means of a string, a loop from 
which is ° 2g over the index finger of the 
right hand. On moving this finger over any 
particular letter on the keyboard the wheel is 
thereby rotated by the string so as to bring the 
desired letter on the type wheel into position, and 
guides are provided to insure the accuracy of align- 
ment, even if the key is not struck centrally. The 
shift keys and the space key is operated by the left 
hand. Whilst it is not claimed that the machine 
can be worked at as high a speed as certain of the 
higher-priced machines in expert hands, it is 
asserted that the average operator will write as 
fast on the one as the other, a speed of 90 words 
a minute having been reached on the New England 
machine. The simplicity of the arrangement for 
rotating the type wheel permits a great reduction 
to be made in the number of working parts. 








_ Pic 1n Germany.—The production of pig in Germany 
in June was 683,217 tons, as compared with 663,415 tons 
in June, 1899, The aggregate production of pig in Ger- 
many in the first halves of the last three years was as 
follows: 1900, 4,051,557 tons; 1899, 4,000.316 tons; and 
1898, 3,598,741 tons. The total of 4,051,557 tons, repre- 
senting the output for the first half of this year, was 
made up as follows: Refining ofits and s pig, 
782,254 tons; Bessemer pig, 232. tons omas pig, 








2,302,270 tons ; and casting pig, 735,028 tons. 
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THE BRITISH ASSOCIATION. 


Tue British Association will meet at Bradford on 
September 5to 12. In Section G—Mechanical Science— 
the presidential address will be delivered by Sir Alex- 
ander Binnie, and will be followed by two papers by 
local engineers, dealing with the city water works, and 
with destruction of refuse. 4 

On Friday, September 7, the papers will be mainly civil 
engineering papers. Professor Hele-Shaw proposes to 
collect together all the known data on resistance to traffic 
on common roads, and he will, it is believed, strongly advo- 
cate the appointment of a committee of the Association to 
carry on some further experiments on rolling friction on 
common roads. The next er, by Mr. Dawson, is also 
that of a local man, and will deal with recent advances in 
street tramway construction. In Mr. Glass’s paper on 
‘** Proposed Railway Construction in China,” he proposes 
te describe the great trunk lines which it was intended to 
construct in southern and central China, and to give some 
account of the immense mineral wealth lying there, 
almost undeveloped. This paper will be illustrated by 
many beautiful reproductions of photographs. The other 
two papers on that day are more purely technical. 

The paper set down for reading on Saturday deals 
with the great industry of Bradford and Yorkshire, 
textile manufacture, and will describe the more modern 
methods of photo-mechanical designing for textile fabrics. 
Professor Beaumont is engaged in the technical teaching 
of textile work. : 

Monday, September 10, as usual, will be given up to 
the Electrical Engineers. The first work will be the final 
report of the small screw gauge committee, which has now 
practically made up its mind as to the form of thread 
it pro to advocate. Then a valuable paper by 
Mr. llock, who will give an account of recent ex- 
periments made by him on electric and other railways 
to determine the acceleration, the tractive force, and 
the running resistance to which trains are subjected. 
Sir William Preece will then give an account of the pro- 

ed Liverpool and Manchester Electric High Speed 
ilway. Mr. Gibbings will deal with the design and 
location of electric generating stations on a large scale, 
for supplying electric power and lighting to large dis- 
tricts. r. Barker’s paper describes a maximum demand 
meter, the joint invention of himself and Professor Ewing. 

On Tuesday the sitting will begin with a paper by Mr. 
Aldridge entitled, ‘‘The Automobile for Electric Street 
Traction,” and it is hoped that this paper will be illus- 
trated by the Cinematograph, this being the first time 
that appliance has been used at a British Association 
meeting. The paper will deal with an actual service in 
operation in Paris, and will show how, under certain 
conditions, a tramway service may be organised without 
the usual tram-lines. Professor Goodman will describe a 
new form of calorimeter for measuring the wetness of 
steam, which he has invented ; and the remaining two 

pers set down for that day are papers of considerable 
importance—one by Professor Arnold, of Sheffield, who 
will deal with what he terms “the internal architecture 


his theories on the ul imate 

molecular structure of stee), and the micrographic analysis 

of steel in physical researches. The final paper, by Mr. 

E. K. Clark, of the firm of Messrs. Kitson and Co., will 

deal with modern engineering workshop buildings, and 

methods of laying them out and of organising the work 

in them. 

PROVISIONAL PROGRAMME OF PAPERS. 

MEcHANICAL SCIENCE. 
Thursday, September 6. 
11.30 a.m. 
. Sir Alexander Binnie.—Presidential Address, 


.0 p.m. 

J sens Wotine. Dial ford Water Works. 

John McTaggart.—The Disposal of House Refuse 
in Bradford. 

Friday, September 7. 

Professor Hele-Shaw, F.R.S.—Resistance of Road 
Vehicles to Traction. 

. W. H. H. Dawson.—Recent Tramway Construc- 
tion, with special reference to the Demerbe 
System. 

}. J. H. Glass.—The Coal and Iron Ore Fields of 
Shansi and Honan, and Railway Construction 
in China. ; 

7, A. T. W. Walmisley.—The Use of Expanded 
Metal in Concrete. 

J. B. OC. Kershaw.—Power Generation—Compara- 
tive Cost by the Steam Engine, Water Turbine, 
and Gas Engine. 

Saturday, September 8. 

Professor R. Beaumont.— The Application of 

Photography to Textile Designing. 
Monday, September 10. 


of steel,” and will develo 


Section G.— 


— 


> 


o 
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10. W. A. Price.—Report of the Small Screw Gauge 
Committee. 

11, A. Mallock.—Measurement of the Tractive Force, 
Resistance, and Acceleration of Trains. 

12. Sir W. H. Preece.—The Liverpool and Manchester 
Electric Railway. 

13. A. H. Gibbings.—The Design and Location of 
Electric Generating Stations. 

14. T. Barker.—A Maximum Demand Meter. 

15. J. W. Binnie.—An account of a new form of Self- 
Ts Rain Gauge. 

16. J. G. W. Aldridge.—The Automobile for Electric 
Street Traction.* 

pening, September 11. 
17. Professor J. Goodman.—A New Form of Calori- 


meter for Measuring the Wetness of Steam. 


18. Professor Arnold.—The Internal Architecture of 


Steel. 
19. E. E. Clark.—Shop Build 
20. H. R. Armitage.—Steam 
Combustion. 


ings. 
Raising and Smokeless 





LAUNCHES AND TRIAL TRIPS. 

On the 11th inst. the new screw steamer Glamorgan- 
shire, being the fifth vessel built to the order of Messrs. 
Jenkins and Co., Limited, of London, for their Shire line 
of steamers, by the Sunderland Shipbuilding ee 
Limited, was taken to sea for her official trial _ The 
length of the vessel is 377 ft., breadth 47 ft., and depth 
moulded 31 ft. Her class is 100 A 1 at Lloyd’s, special 
survey. -She has also a Board of Trade certificate, and 
her carrying capacity is 6500 tons. The main engines 
are upon the tri-compound principle, by The North- 
Eastern Marine Engineering Company, Limited, Sunder- 
land, and have cylinders 25 in., 42 in., and 70 in. in dia- 
meter by 45 in. stroke, steam being supplied by two large 
steel boilers, working at a pressure of 190 lb. per square 
inch. During construction the steamer has been inspected 
on behalf of the owners by Mr. C. E. Hudson. The trial 
trip was in 5 way most satisfactory, after which the 
vessel left for Middlesbrough, where she takes in the first 
portion of her cargo for Japan. 





On the 13thinst., Messrs. Ropner and Son, of Stockton- 
on-Tees, launched a steel screw steamer named the Good- 
wood, of the following dimensions, viz.: Length between 
perpendiculars, 325 ft.; breadth extreme, 48 ft. ; depth 
moulded, 24 ft. 3 in. The steamer has been built to the 
order of Messrs. Constantine, Pickering, and Co., 
Middlesbrough. The vessel has been designed to carr 
about 5200 tons deadweight on Lloyd’s summer freeboard, 
and will be fitted with direct steam windlass, stockless 
anchors, steam ne , a5 amidships, with powerful 
screw gear aft. She will fitted with a set of triple- 
expansion engines by Messrs. Blair and Co., Limited, of 
Stockton, of about 1100 indicated horse-power, steam being 
supplied by two steel boilers 15 ft. 3in. by 10 ft. 3 in, 
sn at 160 lb. pressure per square inch. 





On the 13th inst. Messrs. John Jones and Sons launched 
from their Tranmere Shipyard the ferry steamer Rose, 
the first of two new steel twin-screw steamers which they 
are building for the Wallasey Urban District Council, 
from the designs and specifications of Messrs. Flannery 
and Given, consulting engineers and naval architects, of 
Liverpool and London, who, with Captain Martin, the 
ferry manager to the Council, are supervising the work. 
The principal dimensions are: 160 ft. length over all by 
42 ft. beam and 11 ft. 6 in. moulded depth. The vessels 
are building to pass the highest class at Lloyd’s “for 
river purposes,” with all the latest improvements relatin 
to high-class ferry steamers, and have been design 
with a view to each vessel carrying 1800 passengers at 
least. All of the machinery, which is of higher power 
than other ferry steamers on the Mersey, will be placed 
below the main deck with the funnel amidships, thus 
providing two long and spacious saloons fore and aft; 
steam and hand steering gear are fitted and controlled 
from a convenient position in the mate’s box, which is 
situated forward of the funnel, and gives the steersman 
an uninterrupted view ahead. 





Messrs. David J. Dunlop and Co., engineers and ship- 
builders, Inch Works, Port Glasgow, launched on August 
14, the first of two large ye a and cargo steamers 
under contract with them for Messrs. The Woermann 
Line of prego The general particulars of the 
steamers are as follow: Dimensions, length between 
perpendiculars, 340 ft. ; breadth moulded 44 ft.; depth 
moulded to main deck, 29 ft.6in. A hull poop extends 
over the main deck, for a distance of 230 ft. from the 
back of post with a tween deck height of 7 ft. 9 in. from 
top of beam to | of beam, with a watertight bulkhead 
at its forward end. The well, 60 ft. long with bulwarks 
4 feet deep, connects to a topgallant forcastle, 44 ft. long. 
The other erections consist of a promenade deck aft 
for second-class passengers, 8 ft. above the poop deck and 
60 ft. long, and a similar promenade deck for first-class 
passengers carried from the fore part of the long fall poop 
for a distance of 114 ft. whilst 8 ft. over this again is 
carried a boat deck, also 114 ft. long, on the fore end of 
which is situated the captain’s room and chart room with 
a navigating bridge over it and extending to ship’s side 
at a total height of 62 ft. from the keel. The propelling 
machinery consists of one set of triple-expansion engines. 
The diameters of the cylinders are 24 in. 38 in. and 63 in, 
with a common stroke of 42in. Steam is supplied under 
natural draught by three large single-ended boilers under 
a working pressure of 180 lb. to the square inch. 


The launch of the cruiser Nowik, built for the Russian 
on paw Government, took place on Wednesday, the 
15th inst., at the Schichau Yard, in Danzig. The dis- 
placement of this cruiser is 3000 tons, and the vessel has 
a length of 106 metres, a breadth of 12.2 metres, and a 
draught of 5 metres. It is provided with a protective 
deck, and has a cval capacity of 500 tons, which gives it a 
radius of action of 6000 sea miles. The ship has three 
engines, of a total strength of 18,000 horse-power, and the 
makers state they a to gain a speed of at least 25 
knots. The Nowik has three screws. There are three 
funnels, and a signal mast with fighting top and sig- 
nalling appliances, as well as three searchlights. The 
armament consists of six 12-centimetre guns and six 4.7- 
centimetre quick-firing guns, a Baranowsky gun, and six 
to o-launching tubes. The fighting top is equipped 


The twin-screw steamer pilot-boat Leda, which has 
been built by the Lytham Shipbuilding and Engineering 
Company, of Lytham, was taken for her official trials at 
sea on the 15th inst. She has been specially designed 
and supervised during construction by Sir John Wolfe 
Barry, consulting engineer to the Bombay Port Trust, 
and is intended for pilot service within the limits of the 
Port of Bombay and for towing purposes when required, 
Her principal dimensions are: 99 ft. 6 in, by 16 ft. by 
8 in., and she is propelled by two sets of triple-expansion 
engines, each set having cylinders 9 in., 14in., and 244 in. 
in diameter with a stroke of 18 in., taking steam from a 
large single boiler placed amidships. The hull has been 
galvanised throughout and large bunker capacity has 
been provided, ample accommodation for pilots, 
The vessel and her machinery have been built to Lloyd’s 
highest yacht class. The mean recorded speed on the 
measured mile was nearly ry owen on a mean draught 
of only 4 ft. 6in., the ing considerably in excess, 
and the draught less t provided for under the con- 
tract. Mr. Given, of Messrs. Flannery and Given, has 
acted as resident inspector for Sir John Wolfe Barry. 





The official trial of the steamer Toronto, which took 
plece on Thursday, the 16th inst., is noteworthy as being 
that of the first twin-screw steamer built and engined at 
West Hartlepool. The Toronto is a large and handsome 
vessel, built by Messrs. William Gray and Co., Limited, 
to the order of Messrs. Thomas Wilson, Sons, and Co., 
Hull. She takes Lioyd’s highest class. Her principal 
dimensions are: Length over all, 469 ft. ; ineadeh, 52 ft.; 
and depth, 34 ft. er deadweight capacity is over 8500 
tons, and measurement capacity 11,400 tons. Her pro- 
pelling machinery consists of twin sets of triple-expan- 
sion engines supplied from the Central Marine Engine 
Works of William Gray and Co., Limited, each set of 
engines having cylinders 22 in., 37 in., and 64 in. in dia- 
meter by 42 in. stroke. Steam is generated in four large 
single-ended steel boilers, adapted to work at a pressure 
of 200 Ib. per square inch, and fitted with Ellis and 
Eaves’ system of induced draught. Bronze propellers 
have been fitted, together with a liberal installation of 
auxiliary machinery, including a pair of Weir’s feed 
pumps, Carruthers’ feed pumps, Amos and Smiths’ centri- 
fugal circulating pumps, List and Munn’s patent gravi- 
tation feed-water filter, and Thwaites Brothers fan and 
fan engines, while the electric light installation is from 
the works of Messrs. J. H. Holmes and Co., Newcastle. 
Due to the dense fog which prevailed it was impossible to 
make an exhaustive trial, but so far as it went the trial 
was satisfactory. 





The trial trip of the s.s. Yarborough took place on 
August 17 in Hartlepool Bay. Unfortunately the weather 
was very unpropitious, fog prevailing the whole of the 
day. The vessel has been built by Messrs. W. Gray and 
Co, Limited, to the order of Messrs. G. R. Sanderson 
and Co., of Hull, and is of the following dimensions, viz., 
325 ft. long between perpendiculars, 47 ft. beam, and 
24 ft. 10 in. in depth. She has been built to the highest 
class at Lloyd’s, the carrying capacity being about 5200 
tons. The engines, which:are of the triple-expansion 
type, have been supplied and fitted by the Central 
Marine Engine Works, the sizes of cylinders being 24 in., 
38 in., and 64 in. in diameter by 42 in. stroke. Two extra 
large boilers have been provided, adapted for working at 
a pressure of 160 lb. per square inch, which will enable 
the ship to steam a knot faster than is usual with this 
class of steamer, the indicated horse-power varying from 
1200 to 1650. 





On the 17th inst. the new steamer Acis, built by 
Messrs. Ropner and Son, of Stockton-on-Tees, to the 
order of Measrs. Newman and Dale, London, made her 
official trial trip.in the Tees Bay, followed by a very 
successful run to the Tyne, with an average speed of 
about 114 knots, where she will load a cargo of coal for 
Genoa. The vessel has been built to Lloyd’s highest 
class on the three-deck rule, having full poop, long 
bridge, and topgallant forecastle, accommodatioa for 
engineers being in iron houses on the bridge deck, and 
that for the crew in the forecastle. She has double 
bottom for water-ballast fore and aft, and will carry on 
Lloyd’s freeboard about 5200 tons deadweight. er 
engines are of the triple-expansion principle, by Messrs. 
Blair and Co., Limited, working at 160 Ib. —— 
and indicating about 1100 horse-power. She has been 
built under the inspection of Mr. Maxwell Hill, of 
Newcastle, and is commanded by Captain Thomas Tate. 


The s.s. Bergedorf, built by Sir Raylton Dixon and 
Co., Limited, Cleveland ey Middlesbrough, for 
Messrs. Deutsch-Australische Dampshiffs Gesellschaft, of 
Hamburg, was on August 21 taken to sea for her official 
trial trip under the command of Captain C. B. Saegert. 
Her general dimensions are 413 ft. 6 in. by 47 ft. 8 in. by 
28 ft. 3 in. moulded, with a gross tonnage of 5177 tons, 
and a deadweight carrying capacity of about 6800 tons to 
Lloyd’s summer freeboard. e machinery has been fitted 
by Messrs. T. Richardson and Sons, Limited, of Hartle- 

1, and consists ofa set of triple-expansion engines 
sod cylinders of 28 in., 46 in., and 77 in. in diameter by 
54 in. stroke, supplied with steam at 180 Ib. pressure by 
four large single-ended boilers. The engines are designed 
to drive the vessel a speed of 12 knots fully laden. 








Tue Frencu Iron TRaDE.—The number of furnaces 1n 
blast in the Longwy district at the commencement of 
July was 33, while three furnaces were out of blast at the 
same date. The number of furnaces in blast in the Nancy 








* Probably on Tuesday. _ 


with three 8 millimetre machine guns, 


district was 23, while eight furnaces were out of blast. 
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more especially in the spinning branch. Full time has 
fallen to 66 per cent. in spinning, and to 59 per cent. 
in weaving as regards female labour, from 83 and 75 
per cent. respectively in the previous month. In the 
woollen trades there is also a decline. 





There were 41 fresh labour disputes in the month, 
involving 10,244 workpeople, of whom 5836 were 
directly and 4408 indirectly concerned. The corre- 
sponding number of disputes in the previous month 
was 45, involving 22,978 persons, and in the same 
month of last year 51 disputes, involving 19,222 
persons. Of the total of 41 in the month, 10 were in 
the mining and quarrying occupations, seven in the 
building trades, eight in the engineering and metal 
trades, six in the textile trades four in the transport 
trades, and six in other industries. In the month 44 
old and new disputes were settled, involving a total 
of 14,573 persons ; of theee 11 disputes, affecting 3529 
persons, were decided in favour of the workpeople ; 
and 11 disputes, affecting 2764 persons, in favour of 
the employers. In 19 other disputes, affecting 7437 
persons, a compromise was effected. Thera were three 
other disputes not finally settled ; but the points were 
still under consideration, with a view to an amicable 
settlement. 

Changes in the rates of wages, affecting 393,471 
workpeople, were reported in the month, of which 
aggregate number 392,771 persons obtained advances 
in wages averaging 2s. 14d. per head, while only about 
700 sustained decreases, averaging 23. 77d. per head. 
The principal increases were in the iron, steel, and coal- 
mining industries. The decreases were in the building 
trades of Scotland, about 100 being involved, and in the 
tube section of the metal trades, about 600 workmen 
being affected. Changes affecting only about 1579 were 
preceded bya stoppage of work, whereas 159,887 persons 
obtained advances under sliding scales, and about 
200,600 obtained advances by Conciliation Boards. 
The remaining changes, affecting about 31,405 persons, 
were arranged by direct negotiation between the em- 
ployers and workpeople, or by their representatives. 
Tnese figures show the progress of peaceful settlement 
as compared with strikes. 





The Amalgamated Engineers’ Journal states that 
trade is still being maintained in a really remarkable 
manner. In some branches there has been a falling 
off, and it has said that, judging by outside evidence, 
the prospects are not so good. But practically the 
discharged, or surplus, men are being absorbed in the 
branches engaged in the manufacture of weapons of 
warfare, and in other Government establishments, 
such as at Woolwich, Enfield, and elsewhere. In 
private establishments, also engaged in the same, or 
a similar kind of work, the surplus men are finding 
employment, all such establishments being full of 
work. The report indicates, however, that this un- 
usual activity in these branches will surely cease, and 
the men will have to rely upon work not connected 
with warfare, at no very distant date. Meanwhile 
this state of things suits the Amalgamated Society of 
Engineers very well, in so far as employment goes. 
The branch returns show that there are now 86,086 
members ; of these 1681 were on donation benefit, a 
decrease of 81; on sick benefit, 1787; an increase of 
45 ; on superannuation benefit 3636, an increase of 55. 
It is expected that there will be a further increase 
under the latter head when trade declines, as many 
are now at work who have already been in receipt of 
this benefit, but surrendered it temporarily while in 
employment. The benevolent fund being nearly ex- 
hausted the members are voting for a levy of 3d. for 
its replenishment. The members have also being 
voting upon the question of giving notice to the 
federated employers to cease work on the north-east 
coast if the demands for an increase of wages are not 
conceded. The members in South Africa are anxious 
to avert a possible decrease in wages by any large in- 
crease of men when the war is over. The cessation 
of the Leeds patternmakers’ strike is referred to and 
the mode of ending it is deprecated, as the members 
of the Amalgamated Society have been placed at a 
disadvantage by the members of the Patternmakers’ 
Union. 

The report of the Bcilermakers and Iron Ship- 
builders shows a decrease of 223 on unemployed benefit 
inthe month. This is very encouraging. The total 
number on the funds were 2715, as compared with 
3026 in the previous month. Cards were granted to 
20, a decrease of 11 ; members signing the vacant book 
175, decrease 14; members in receipt of donation 
598, decrease 198 ; on sick benefit 1295, decrease 84; 
on superannuation benefit 627, decrease 4. There was 
a decrease in expenditure of 82/. 10s. 2d. per week, 
and there was a net increase of 122 members, after 
allowing for deaths, and exclusions by non- ent of 
arrears, The prosperous state of an in the branches 
vraag {8 society is seen in the notice regarding 
**men wanted.” Full sets of riveters are wanted ‘on 
the Tyne and the Wear for shipyard work. Holders 
up are wanted by a firm in Shetfield ; and bridge and 





girder machine riveters are wanted at Birkenhead. 
Lhe Barrow-in-Furness a intimated to 
the society that the term for the loan of 5000/. 
had nearly expired, and stated its willingness to 
renew the loan at an advance of } p21 cent., 
and also that it was prepared to accept a large 
sum at the advance ; the society determined to in- 
crease the investment to 12,5007. at 34 per cent. 
interest, in addition to the amount already loaned to 
that corporation. As other bodies offered higher 
rates than previously the executive agreed to invest 
10,0007. in the Clyde Navigation Trust at 34 per cent., 
and 10,000/. in the Sunderland Corporation at 3} per 
cent. The report states that the investments are 
sound at good rates of interest. These investments 
mean an addition of 33,500/. to the reserve fund for 
the purposes of superannuation benefit. A vote of the 
members is being taken as to the admission of drillers, 
as a distinct section, into the union. Rules are pub- 
lished as to such admission, as to age and conditions of 
membership. One rule is that the new members are 
to continue as drillers, and not work at other sections. 


The report of the Associated Blacksmiths indicates 
that trade, on the whole, is fairly good, only 81 mem- 
bers being on idle benefit, though it is the ee 
season in Scotland. Still, there is not quite so muc 
pressure as there was in this branch of the engineering 
industry. As the funds continue to increase, the 
executive have resolved to invest an additional 3000/. 
in the Glasgow Corporation at 3 per cent. It would 
appear that the overtime question is likely to cause 
some friction in the near future. The employers of 
Leith and Edinburgh have posted notices to the effect 
that after the “a no overtime will be paid until 
the full 54 hours’ work has been put in, except in cases 
of sickness or other bond fide cause. But the notices 
do not at present affect boilermakers or ironmoulders. 
Apparently there is a want of unanimity amongst the 
tre tes as to what is to be done; the smiths will not 
stand out singly in this matter, but will co-operate 
with other branches, 





The engineering trades throughout Lancashire con- 
tinue to be well employed as a rule, but the prospects 
are less bright than they were. In the textile machine- 
muking branches there has been a decided slackening 
down, almost to the extent of becoming serious. 
Most of the other establishments are full of work, 
with no indication of less activity for some time 
to come. This is especially the case as regards 
locomotive engines and other railway work, and also 
in all sections of electrical engineering, the latter 
being as much pressed as ever, with plenty of work 
for a long time ahead. In the iron trades only a very 
slow business is reported, either as regards crude or 
finished material. But the impression is in some 
quarters that orders are being simply withheld, on 
account of the high rates quoted. Local makers do 
not seem to be much affected, as they are, as a rule, 
well sold. 





In the Wolverhampton district there is less 

rosperity than has been the rule of late. The 
holi ay season and the great heat have checked pro- 
duction to some extent, and the stocks are low, but 
users of iron and steel hold back orders, in the hope 
of easier terms. The inactivity of buyers has led to 
some short time at the mills and forges. It seems 
that shipping merchants are rather anxious to place 
orders, but their terms are not acceptable to producers. 
But this holding back cannot last much longer, as the 
consignees are asking when deliveries may be expected. 
Merchants are slow to speculate forward, and all com- 
plain of the high price of fuel. Pig iron, it is said, 
may ad on easier terms. Marked bars maintain 
their full quotation rates, but there is a lessened 
demand. Galvanised iron has improved in demand, 
and consequently black sheets, but prices continue 
weak. The engineering and allied branches continue 
bus geal, inclusive of ironfounders, boiler and 
tank makers, bridge and girder constructors, smiths, 
and strikers. The railway sheds are also busy. Most 
of the hardware industries are still busy, but in some 
there is a slackening off, owing presumably to the high 
prices of material and of fuel. As regards the latter, 
there are great complaints, there being, it is said, no 
justification for the high price of coal. Thesteel trade 
is not so pre as it was, and the terms are some- 
what easier. 


In the Birmingham district business has been slack 
in the iron trades, and prices are reported to be 
weaker. Buyers seem to be unwilling to purchase 
more than is needed for immediate requirements. In 


Wales being a competitor with the Midlands, Un- 
marked bars are nominally unchanged’ in price, but 
lower rates are, it is said, accepted. ngineers, 
ironfounders, boilermakers, smiths, &c., are well 
employed, and so also are, for the most part, the 
other iron, steel, and metal-using industries. Some 


the sheet trade there is a downward tendency in prices, | 4 


serious decline in any important branch of local trade 
in any of these industries. 





The dispute between the Great Eastern Railway 
Company’s directors and the men is not settled, the 
final reply not being given. Some of the men are 
rather restive, but others hope for such concessions 
as will avert the threatened strike. The general manager 
says that the directors require time to deal with the 

uestions raised, but the men complain of the delay. 
it is to be hoped, however, that an amicable settlement 
will be arrived at. 

The strike of the Taff Vale Railway men is causing 
some anxiety locally, as it will greatly disturb and dis- 
locate the coal trade. The Cardiff Chamber of 
Commerce suggest some mode of conciliation or 
arbitration. 

The signalmen on the Great Western Railway Com- 
pany at Pontypool, oe to the Severn Tunnel 
district, have been agitating for an advance of 3s. per 
week. The rates now range from 23s. to 28s. per week ; 
the men regard these rates as too low. 





The first annual conferencs of the Trade Unions’ 
Federation was opened in Nottingham last week. It 
is stated that 59 societies had joined, with an aggregate 
membership of 400,000 men. The income for the year 
was 22,563/. 163. 5d. The total expenditure was 
672/. 2s. 6d.; balance in hand, 21,8917. 13s. lld. One 
of its first objects is stated to be to promote industrial 
peace by means of conciliation, mediation, negotiation, 
and reference to arbitration. As long as this policy 
prevails the funds will increase, but a militant policy 
will soon exhaust them, if the dispute be upon a large 
scale, It is to be hoped that this will be avoided. 


The Admiralty have promulgated alternative schemes 
under the Compensation Act, namely, the system 
provided under the Act, and the special Treasury 
scheme. The employés are given the choice, but those 
who chose to come under the Act will forfeit the 
benefits conferred by existing regulations. 





The shipping strikes at Havre, Rouen, and Dieppe 
have ended by the concession generally of the work- 
men’s demands, and the men have resumed work. At 
Marseilles, however, the strike continues. The marine 
stokers at Dunkirk have also struck, and the men at 
Bordeaux threaten to strike. The cessation of work 
is causing great inconvenience to the shipping trades. 
The dispatch of troops to China has been delayed by 
the strikes. 





WATER GAS. 
On the Manufacture and Application of Water Gas.” : 
By Cart DELLWIK. 

THE utilisation of fuel has always been, and is likely 
to remain, a subject of the atest importance to the 
iron and steel industries ; aps even more so than to 
any other branch of manufacturing. Any improvement 
in the application of heat, be it as a matter of economy 
of fuel, or a saving of time, or an attainment of superior 
results in any other manner, will therefore be of interest 
to manufacturers. It is for this reason that I venture to 
bring to your attention a subject which, though it touches 
only indirectly on the manufacture proper of iron and 
steel, yet is apt to have an important pg on the 
manipulation of these materials. a : 

Water gas as such has long been known, and its merits 
have on a previous occasion been discussed at length 
before this Society. Later experience, and its failure to 
come into general use, have seemed to bear out the un- 
favourable criticism then madeagainstit. But in the last 
few years the water-gas industry has entered into a new 
line of development,’ which has opened up possibilities 
which formerly could not reasonably be expected. 

When water gas was first introduced a number of years 
ago, it was manufactured by a process which transferred 
into the gas only about one-third of the heating value of 
the fuel. It could, therefore, not compete in price with 
other methods of heating in any cases where, by other 
means, a good utilisation of the fuel could be effected. 
It was, in fact, predestined for use only for such special 
an where the practical advantages it offers 
could insure an efficiency in the application which 
would counterbalance the wastefulness of its produc- 
tion. Nevertheless attempts were made to apply water 
gas in competition with other methods of heatin 
already giving favourable results. In many cases suc 
attempts led to technical success and economical failure, 
and the latter, often leaving the more ins impression, 
has caused water gas to be looked upon with a consider- 
able d of prejudice and disfavour, which even at the 
time it did not altogether deserve. ‘ 

Of late years these conditions have been subject to & 
very marked change, and it has been amply demonstra 
that it is practically possible to a water gas by 
means of a simple and easily handled aj tus, with & 

egree of economy which not only rivals, but surpasses 
that of other methods now in general use for the produc- 
tion of a much less valuable _ 

In this connection it should not be overlooked that for 
some years past water gas, enriched with oil has be- 
come an important factor in the English gas industry 48 
auxiliary to coal-gas works, but this has, of course, had no 











few have causes of complaint, but as yet there is no 





* Paper read before the Iron and Steel Institute. 
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direct bearing on the application of water gas for indus- 
trial purposes, and does not here come into considera- 


tion. 

My present object is to explain the theory on which the 
Dellwik-Fleischer process is ed and the results ob- 
tained in practice, as well as to give a short account of 
some of the applications which have been made for manu- 
facturing —- : : 

The value of a gas for industrial purposes depends 
mainly on two considerations, viz. :. 

1. Its adaptability for each specific purpose ; and 

2. Its price as compared to other fuels capable of being 
used, though perhaps less advantageous from a purely 
technical point of view. 

Speaking in general terms, there can be little doubt 
that the higher the quality of a gas is the more readily it 
may be adapted for the great variety of purposes for 
which gaseous fuel is used in modern manufacturing. So, 


for instance, ordinary producer gas, of which 55 to 60 | 


er cent. consists of incombustible element, is quite use- 
eel for certain purposes where coal and water gas 
have proved to be excellent sources of heat. 

On the other hand, coal gas, by reason of its high price, 


the complicated and costly appliances required for its | 


production, and other disadvantages, is practically ex- 
cluded from use on a large scale for manufacturing pur- 
poses. As regards price, the same objection, though in 
a lesser degree, until recently held good against water 
gas, except, as has already been mentioned, in special 
cases where the economy of its application was so great 
as to counterbalance the waste of energy in its produc- 
tion. 

For general manufacturing on a large scale, producer 
or Siemens gas has, therefore, remained unrivalled as 
offering the cheapest means of heating large furnaces. 

It is, however, evident that, given the possibility of 
converting fuel with the same degree of economy into 
a gas of a higher calorific power than producer gas, such 
gas cannot fail to obtain a vast sphere of utility. 

Water gas being all combustible, or @ very i 
flame temperature, and per volume more than twice the 
calorific power of producer gas, in all respects fulfils the 
technical requirements as regards quality. 

Before proceeding to an account of practical results, I 
will enter into a short theoretical comparison between 
producer gas—water gas manufactured by what I will 
call the ‘‘old” processes—and water gas manufactured 
by the Dellwik-Fleischer process. 

When 1 lb. of carbon is burnt to carbon dioxide 
(CO,), it develops 8080 thermal units (deg. Cent.) ; when 
burnt to carbon monoxide (CO), it gives off only 2400 
thermal units. As the Siemens process consists in 
burning the carbon to carbon monoxide, it follows that 
the gas produced from 1 Ib. of carbon contains 8080 — 
2400 = 5680 thermal units (deg. Cent.), corresponding to 
a utilisation of about 70 per cent. of the heating value of 
the solid carbon. This figure, therefore, roughly repre- 
sents the maximum theoretically possible utilisation in 
the cooled gas of the heating value of the fuel, when 
losses from radiation and other sources are not taken 
into account. 

The process of water-gas manufacture consists in the 
alternate er of a bed of fuel to incandescence by 
means of an air blast, and the subsequent decomposition 
of steam in contact with the fuel thus heated, until the 
decrease in temperature necessitates a new period of 
heating. 

In all processes hitherto in use both of these periods 
a water-gas making and of blowing) have yielded com- 
bustible products, each containing a portion of the heat- 
ing value of the fuel. The generators may have varied in 
form, using an air blast, or a forced draught, or a down 
draught for the periods of heating or blows, but the 
chemical ventiien tae always been the same, viz., @ com- 
bustion to carbon monoxide, so that the gas ecto J the 
bed of fuel in the generator has consisted principally of 
carbon monoxide and nitrogen. The most important 
problem in the construction of a water-gas plant on a large 
ecale on this principle has, therefore, been to find suitable 
employmert for this producer which contained the 
greater portion of the heat of the fuel. The difficulty of 
doing this, and especially the difficulty of utilising it in 
the same proportion as it was generated, has, in fact, 
formed one of the most serious obstacles inst the in- 
troduction of water gas. Various devices have been re- 
sorted to for the purpose of utilising the producer-gas for 
increasing the yield of the more valuable product, water 
gas, such as preheating of the air or steam, or both, for 
the water-gas generator. All such arrangements, have, 
however, proved more or less ineffective, besides compli- 
cating the 7 and the ordinary practice in the 
production of “blue” water gas has, therefore, been 
simply to use the producer gas to generate the steam for 
the water-gas manufacture. But even this has by no 
“means Pate been done, and the insufficient utilisation 
of the fuel has been such as to effectually prevent the 
general introduction of water om 

As the chemical reaction in the generation of the water 
gas is always the same, it is evident that the condition for 
an economical production of water gas is to effect the 
greatest possible utilisation during the blows of the heat 
Contained in the fuel, and the means to accomplish this is 
to produce a complete combustion in the generator. 
Practical results have proved that it is possible by very 
simple means to establish such conditions in the generator, 
that durin the blows a practically complete combustion 
to carbon dioxide is obtained within the bed of fuel to be 
heated, while at the same time conditions favourable to 
the water-gas making are maintained. 

This, then, is the radical difference between the “ old” 
Processes and the one which I have originated : that while 
i the former the gas leaving the generator duciag the 

biow ” contains principally carbon monoxide in addition 





| to the inevitable nitrogen, in the latter it consists princi- 
| pally of carbon dioxide and nitr . : 

Given this difference in principle, we will now proceed 
to inquire into the effect of these different methods. 

If we look at the chemical reaction in the formation of 
water gas, we find that 18 Ib. of steam, consisting of 2 Ib. 
of hydrogen and 16 lb. of oxygen, require for their decom- 
position 2 x 28,780 = 57,560 thermal units. The 16 lb. 
of oxygen combine with 12 Ib. of carbon to 28 lb. of CO, 
which in mixture with the 2 lb. of hydrogon form 30 lb. 
= 753.4 cubic feet of water gas. The heat develo by 
the formation of the CO is 12 x 2400 = 28,800 thermal 
units, thus leaving a balance of 56,560 — 28,800 =28,760 
thermal units, which must be replaced by combustion of 
carbon during the blows. Assuming, then, as is approxi- 
mately the case in practice, that the blow gas leaves the 
| generator at a temperature of 700 deg. Cent.. we find 














psamommnce 
— “Old” Methods. Dellwik Method. 
= L z ne cera 
| 11b. of C. requires Bee _ 32 
i or comiston to CO— 55 Ib. 0. | to CO, — 3 Ib-0. 
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The practical working of these three different processes 
—for Siemens gas and water gas—is, of course, somewhat 
at variance from the theoretical calculations, In all of 
them there are losses from radiation, &c.; in all of 
them there is formed a certain amount of carbon dioxide, 
which is, however, to some extent compensated for by an 
equivalent development of hydrogen, which also tends to 
increase the volume. On the other hand, there is a gain 
from dry distillation when bituminous fuel is used. In 
the Siemens process there is a further gain by the decom- 

ition of steam in the generator at the expense of the 
to developed in burning the fuel to carbon monoxide, 
so that its practical efficiency may be estimated at from 
60 to 72 per cent. 

In the old water-gas processes the producer gas formed 
during the “‘ blows” is amply sufficient for generating the 
steam needed for the process, though, as before men- 
tioned, it has by no means always been so used. When 
a combustion to carbon dioxide is effected in the gene- 
rator, this advantage is, of course, lost, the waste heat 
being only sufficient for preheating the feed water for 
the boiler. It is, therefore, necessary in this case to add 
for boiler fuel 12 to 15 per cent. to the fuel used in the 
generator. is reduces the theoretical quantity of gas 
obtainable from 12 Ib. of carbon to 656 cubic feet, and the 
possible utilisation of the heating value of the fuel to 
about 80 per cent. : 

The practical working of the Siemens process is too well 
known to be dwelt on here. The results of the older water- 

as processes are also matter of common knowledge, 

oo been frequently reported in technical journals 
and handbooks. In generators of small size a yield of 
about 12.5 cubic feet per pound of coke of ordinary 
uality may be counted on, while large generators under 
avourable conditions produce about 16 cubic feet per 
pound of coke. E ae rh 

The water gas obtained in practice is of somewhat 
different composition from that theoretically calculated, 
and its calorific power is about 158 thermal units per 
cubic foot. If the coke averages 7000 thermal units per 
pound, then the utilisation of the heat by these processes 
is 28 to 36 per cent. 3 

It then remains to ascertain how nearly the Dellwik- 
Fleischer process in practice approaches the theoretical 
computation. ; 

It is now nearly three years since the preliminary 
experiments were completed, and some of the i 
authorities of the gas industry invited to examine into the 
recults obtained. The first to accept such an invitation 
was Professor Vivian B. Lewes, of London. He has 
summed up the result of his test. as follows: 

‘One thousand cubic feet of water gas, containing 15 1b. 
of carbon, are obtained by « total expenditure of 29 Ib. of 








carbon, so that over 51 = cent. of the carbon is obtained 
in the gaseous form, while the expenditure of the other 
49 per cent. results in the hydrogen of the water gas. 

“The coke used in the experiments made contained 
87.56 per cent. of carbon, or 1961.3 lb. per ton, equal to 
15,876,307 thermal units (deg. Cent.), and this amount 
yielded 77,241 cubic feet of water gas. The specific 
gravity, as taken by the Lux balance, was .5635, and 
its gross calorific value, as determined in Junker’s calori- 
meter, was 4089 thermal units. Hence the calorific valu 
of the water gas from a ton of coke was 13,033,059.8 
thermal units, or over 82 per cent. of the heating value 
of the total coke used in both generator and boiler. 

‘From this calculation 20 per cent. of the coke has 
been taken as used for raising steam, but in a large in- 
stallation this figure could be reduced, and the percentage 
of the total heating value of the coke obtained in the gas 
slightly raised. e labour needed will be Jess than with 
the ordinary process, as less fuel has to be handled.” 

Other tests made by Professor Bunte, of Karlsruhe, 
Professor Lunge, of Zurich, Dr. Tayboud, of Hamburg, 
and others have given similar results. The most trust- 
worthy figures for continued work have been obtained 
from an installation at the Corporation Gas Works at 
i in Prussia, where an average oP hase of 38.44 
to 39.62 cubic feet of water gas are obtained per pound of 
carbon contained in the coke which is charged into the 
generator. This corresponds to a utilisation of 75,2 to 
77.7 per cent. of the calorific value of the fuel. At 
another gas plant the tests showed a yield of 41.6 cubic 
feet per pound of carbon, or an efficiency of 81.3 per cent. 

The method of working the generators illustrates the 
difference from the old methods. In the latter the dura- 
tion of the blow was from 10 to 15 minutes, while the 
water gas was made during the following 4 or 5 minutes. 
In the Dellwik generators the blow lasts only 1} to 
2 minutes, while water gas is eg ge generated for 
8 to 12 minutes. During the blow the combustion 
continues rege gt the entire depth of the fuel, and 
the whole bed of fuel is thus raised to an even high tem- 
perature, enabling the — of water-gas production 
to be considerably lengthened without any deteriorating 
effect on the quality of the water gas. 

The illustration (next page) shows the appearance of a 
generator, The sheet-iron shell is lined with firebrick. 
On a level with clinkering doors is a grate supporting the 
fuel; below are ash doors for removal of the ashes. The 
air enters through the blast valve, and the blow gas 
leaves the generator through the central stack valve, 
through which the fuel is also charged by means of a 
small coke wagon. There is one water-gas outlet at the 
top of the generator, and one below the grate, both 
connected’ with a three-way voles, Monae which the 
gas passes on its way to the scrubber. The pipe is 
sealed with water in the bottom of the scrubber, where 
the gas is cooled and all dust washed out by the water 
running through the coke, with which the scrubber is 
fill From the scrubber the gas passes on to a small 
holder, which — the flow of gas to the place of 
consumption. There is a steam pipe leading in to the ° 
bottom and one to the top of the generator, 

The method of working is as follows: A fire having 
been built on the grate, and the generator filled to the 
proper level with coke, the blast valve is opened, and 
the fuel raised to a high degree of incandescence in a few 
minutes. Then one of the outlets—the upper one, 
for instance—is opened, the blast and stack valves being 
simultaneously closed by means of the gearing on the 
working stage. Steam is then admitted to the bottom 
of the generator, and, passing up through the bed of 
incandescent coke, is decom , forming water gas. 
A set of water gauges and a test flame indicate the 
condition of the apparatus and the quality of the. gas. 
When the temperature of the fuel has sunk below the 
suitable point, so that carbon dioxide begins to form in a 
larger proportion, the steam is shut off and the stack 
valve opened, the gas valve woe | simultaneously closed. 
The blast valve is then opened for another blow of one 
and a half to two minutes. For the next period of gas- 
making, the lower gas outlet is parol 9g and steam 
admitted above the fuel. By thus reversing the direc- 
tion of the gasmaking, the temperature of the fuel is 
equalised, causing less wear on the brick-lining at any 
one point, The greater part of the coke being consumed 
by the action of the steam, the incombustible portions 
of the coke to a large extent disintegrate and fall through 
the grate as ash, while the clinkers on the grate are brittle 
and easily removed. 


From the results which I have already quoted, it is 
evident that by this process there is no difficulty in ob- 
taining an efficiency rather higher than that usual in the 


Siemens process, and twice as high as that of the older 


water-gas processes. It is unnecessary to e any com- 
nao with the latter as to price. But in to the 
ormer, the thermal efficiency is so nearly equal, that the 


advantage of using one or the other of the two gases must 
almost entirely depend on the relative advantages they 
offer for practical use. The question thus becomes one 
of quality of the product obtained. 

iemens gas, even of the best quality, contains at least 
56 to 60 per cent. of incombustible gas (CO, and N). The 
gas will therefore scarcely burn when cold, and it is 
necessary to preheat both the gas and the air for com- 
bustion to obtain a high temperature. For this reason 
Siemens gas cannot advan y be used for smali 
furnaces, and is impossible for any purpose where an 
open flame is required ; as, for instance, for welding, 
brazing, or soldering. On account of its ¢ volume 
and orific value, it is also not adap’ — 
in gasholders, or for being conducted to any considerab! 
distance from the generator. Another important dis- 
advantage is that it cannot easily be purified from the 
sulphur contained in it. Its utility is, in fact, limited to 
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large furnaces with regenerative firing; but it must be 
remembered that—though any required temperature may 
be obtained—this must necessarily be done at a consider- 
able loss of heat, for the reason that all the non-combus- 
tible portions of the gas must be raised to the tempera- 
ture of the flame, and a high heat can be reached only 
after protracted firing. 

Water gas possesses quite different properties. Its 
composition averages : 


Per Cent. 
Hydrogen... 51.0 
Carbonic oxide 42.0 
Marsh gas__.... 0.5 
Carbonic dioxide 40 
Nitrogen 2.5 
Total 100.0 


Practically it is therefore all combustible. Its flame tem- 
perature is such that a wire of commercial platinum melts 
in the flame from an ordinary gas burner. Its heating 
power is per volume two and a half times that of pro- 
ducer gas, and it can therefore be stored in a holder and 
conducted to any required distance with the same facility 
ascoal gas. It can be used for all purposes, being equally 
efficient for the small glass-blowing lamps for the manu- 
facture of electric glow lamps as for melting of steel in 
an open-hearth furnace. It is applicable for all heating 
stoves and furnaces now so extensively used for coal gas, 
and for many other purposes for which coal gas is too 
— priced to be used. 

ater gas can further be obtained absolutely pure, as 
the sulphur is contained in the form of sulphuretted by- 
drogen, which can easily be eliminated by passing the gas 
through purifiers filled with hydrate of iron, and then 
consists almost entirely of hydrogen and carbonic oxide. 

Leaving the method, manufacture, and properties of 
water gas, I will now turn to the results obtained by its 
ne Sg for practical purposes. In doing so, I regret 
to have to refer almost entirely to experience gained on 
the Continent. The work of introducing water gas for 
various purposes has there been pushed more vigorously 
than in this country, and the innovation has, perhaps, 
also been received with less prejudice than here. At any 
rate, the introduction of water gas is far more general 
on the Continent, and is there making steady progress, 
water gas being successfully adapted for new lines of 
manufacture. 

Though steel melting with water gas is a development 
of so recent date that the results obtained must not yet 
be considered as final, it will, perhaps, be most appro- 
priate to begin with this application, as the achievements 
so far promise an opening for great improvements and 
lessened cost. 

Some years ago tests were made with a view of intro- 
ducing water gas for open-hearth steel melting at the 
iron works of Witkowitz, in Austria. Of the results ob- 
tained Mr. Albert Sailler, the chief engineer, reported 
that in a 6-ton furnace a quantity of 60 cubic metres of 
water gas was used per 100 kilogrammes of steel (1077 
cubic feet per hundredweight). The time for melting the 
charge was about the same as by producer.gas firing. 
To produce the necessary quantity of gas there were at 
that time required at least 50 kilogrammes of coke, or 50 
per cent. of the weight of the steel, a result which neces- 
sitate1 the abandonment of water-gas firing for economical 
reasons. By the Dellwik-Fleischer process this propor- 
tion would be reduced to about 28 or 30 per cent., which 
would mean a very great economical difference in favour 
of water gas. 

But these results have been superseded by a recent in- 
stallation in a German steel plant near Berlin, which in a 
striking manner demonstrates the advantages of water- 
gas firing. Here the charge is melted in two hours with 
a consumption of gas of only 40 cubic metres per 100 
kilogrammes of steel, which corresponds to a consumption 
of less than 20 per cent. of fuel as compared to the weight 
of steel produced. It is probable that this figure can be 
still more improved upon in a larger furnace. But it 
should be noticed that the saving is by no means confined 
to a lessened consumption of fuel, inasmuch as, on ac- 
count of the quicker work, the capacity of the furnace is 
more than double what it would be by ordinary firing. 
Moreover, the quality of the steel is excellent, so that 
the product from this water gas open-hearth furnace 
finds a ready market as tool steel, fully equalling the 
best crucible steel, though it is made at a considerably 
lower cost. 

The water gas open-hearth furnace is simpler and 
cheaper to construct, as only the air, but not the gas, is 
preheated before combustion. 

The results above given and previous experiences with 
admixture of water to the producer gas during the 
melting have induced one of the largest steel works in 
Germany to erect a water-gas plant in connection with 
their open-hearth furnaces. Uhe calculations, which are 
based on very safe assumptions, show that a very hand- 
some profit is sure to result from this investment. One 
of the advantages counted on is that for large castings, 
where the charge of more than one furnace is required, 
it will be much easier than at present to have several 
furnaces working, so that their charges will be ready for 
tapping simultaneously. 

An argument which is frequently advanced against the 
use of water gas for large furnaces is that the flame is 
so short as not to fill the furnace properly, but onl 
produce a local heat, which would destroy the brickwor 
in one place and leave other portions of the furnace at 
too low a temperature. Experience shows that this is 


not the case. When the heat reaches the temperature of 
dissociation of steam and carbonic acid, the zone of com- 
bustion extends, till the entire furnace becomes equally 
heated, the flame being visible only as it leaves the furnace. 





In fact, it has turned out that the only defect of the first 
furnace constructed was that it was too short. 

It might be expected that the wear and tear of the fur- 
nace would be excessive, butsuch is notthecase. At any 
rate, itis not increased in gg ange to the increased 
capacity of the furnace. This may partly be due to the 
cleanness of the water gas, which does not carry with it 
dust or asb, which can act deleteriously on the brick- 
work. 

For crucible steel-melting gas water has not yet been 
applied except ————e but the results show that 
in this direction a very considerable a may be 
counted on. In melting phosphor bronze, 100 kilo- 
grammes are melted in one hour with a consumption of 
45 cubic metres of water gas, which, by the Dellwik- 
Fleischer process, may be produced from 20 to 22 kilo- 
grammes of gas coke, while the same quantity of bronze 
requires two hours and 60 kilogrammes of furnace coke 
for melting in the ordinary way; thus three times as 
much fuel and twice as long time. 

The application to which water gas has been most 
widely adapted is — of iron plate. No less than 
nine installations of Dellwik-Fleischer water-gas plants 
have been made for this purpose within the last two 
years, and the result has been most satisfactory. ; 

The speed of working averages 33 to 40 ft. per day in 
the manufacture of boiler flues, and the consumption is 
about £00 to 1000 cubic feat per foot of weld. In most 



































cases the speed of working has been increased from three 
to five times above what was possible from coke firing. 
No lees important is the increased comfort of the work- 
men. The instant the material is heated, the gas supply 
is cut off and the flame ceases. There is no work in keep- 
ing the fire in proper condition by removing clinkers, or 
waiting for the heat to come up after fresh fuel har been 
filled on the fire ; also the labour of bringing in fuel and 
carting away refuse is done away with. 

n this country the use of water gas for welding is 
limited mainly to the manufacture of boiler-flues and 
tubes. On the Continent the application is more varied. 
Thus a German works welds masts for war vessels, and 
has turned out cylinders of 140 ft. in length and 10 ft. in 
diameter in one piece. At a Swedish boiler-shop welded 
furnaces for vertical boilers are a specialty. At the same 
— the entire smith forge has been converted to gas- 

ring, with some saving in fuel and more in time, and a 
great increase in cleanliness and comfort, which is greatly 
appreciated by the workmen. 

or brazing and soldering water gas has been applied 
on a considerable scale and with the best success, and is 
so , for instance, in the manufacture of bicycles, 
storage tanks for compressed gas, &c. 

In the manufacture of cutlery water gas is apt to find 
a ae field of utility. Not only can the forges be more 
evenly and economically heated, but for the tempering 
and annealing furnaces there is no better fuel. An in- 
stallation for such purpose of a Dellwik-Fleischer water- 
gas plant has proved so successful that the gas-generatin 
plant has later been doubled by erection of a secon 
generator. . 

A large cutlery manufactory in the United States intro- 
duced water-gas firing some years ago, and though the 
process of gas preduction was not as economical as is 
obtainable at the present time, yet the advantages were 
very marked as regards economy and convenience, as well 
as in the quality of the work obtained. 

Water gas is also applicatls for a number of other pur- 








poses in the metal industries, too numerous to be de. 
scribed in detail. So, for ey nape ve pipe foundries a 
very considerable saving in fuel is obtained in drying the 
moulds by means of water-gas burners. In weldin 
chains a high degree of economy, lessened labour, an 
a more reliable product will result. In welding of pipes 


and pipe fittings water gas will prove to offer very 
material advantages over present methods. 
Water gas is rapidly gainin und in other in. 


dustries than those connected with the working of iron, 
steel, and other metals. An installation for glass-melting 
proved very successful ; glass-blowing for the manu. 
facture of ornamental glassware and electric glow-lamps 
is done — and much cheaper with water than 
with coal gas; furnaces for carbonising the fibres for 
electric glow-lamps are worked more cheaply and easily 
= wit! gg fuel. ee a 
namelling, singeing, drying, &c., are also purposes 
for which water gas been adapted. tes 
It is further making its way into the chemical indus- 
tries, several plants for such purposes being in course of 
construction. At a chemical manufacturing works in 
Germany a water-gas plant is being erected as a central 
station for supply of heat, power, and light for the entire 
establishment, 
'T'he conversion of all the fuel into gaseous form at one 
place, and the distribution from this central station of 
the gas to the different furnaces ard other plazes cf con. 


























|sumption, is a principle which ought to recommend 
itself in all industrial establishments where large quanti- 
ties of fuel are used, which will otherwise have to. 
carted around to a number of different places, involving 
labour and waste. Such a central gas-producing plant 
would also supply the cheapest means of generating 
pawer. For one horse-power there are required 30 to 35 
cubic feet of water gas per hour, and, as has already been 
shown, this quantity of gas is produced from less than 1 lb. 
of coke. The efficiency of é engines of small size is very 
nearly the same as that of large ones, which is not the 
case with steam engines, and a system of water-gas plant 
and gas engines therefore allows of a distribution of power 
far cheaper than is rossible with steam engines, and 
elaborate transmissions with shafts and belts. 
_ In addition, lighting by incandescent water-gas burners 
is the cheapest illuminant obtainable, and offers also other 
advantages over the same kind of lighting with coal gas, 
'as the flames burn more steadily, and the mantles can 
| be made stronger. Some installations of ‘‘ blue” water 
gas for general distribution have been made on the Con- 
| tinent, and results have proved very satisfactory. 
| I have earlier referred to the introduction of carbu- 
retted water gas for general distribution as admixture to 
coalgas. This system has met witha —_ deal of favour 
during some years past, but pe | abours under the 
drawback of advanced prices of oil. On the Continent 
a high duty on petroleum has practically prohibited 
water gas enriched with this material. But at the 
present time the price of benzol has gone down in such 
manner as to make it a very cheap enricher, and a number 
(of plants on the Dellwik-Fleischer system with benzol 
‘enrichment have been built, or are being built, as auxt- 
a?! to coal-gas works, bg: 
ese examples of the general utility of water gas, 
when made by the present economical process, might 
easily be multiplied; but doing so would, to a great 
| extent, mean repeating the qualities which make it so 
| desirable in the instances I have specially mentioned. 
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ELECTRICAL APPARATUS. 
$152. W. Lloyd Wise, London. (Actien Geselleschaf 
Elektricitatswerke, Dresden, Germany.) ultip’ ans- 
formers. [2 Figs.] May 2, 1900.—Three-phase transformers 
whose cores are placed at the corners of a triangle, as at present 
constructed present the disadvantage that the sheets forming 
the cores of the several bobbins are not parallel to the sheets 
forming the connecting bodies or yokes at the places where they 
touch them, so that to avoid the production of Foucault currents, 
layers of insulation must be placed between the cores and the 




















yokes (compare Kapp, ‘‘ Transformatoren,” Berlin and Munich, 
1895, Fig. 16, page 32 et seqg.). The existence of this insulation, 
however, increases the magnetic resistance, so that it would 
presumably be an se gps if the-necessity for such insula- 
tion could be avoided. According to this invention the yokes 
are so formed that all the laminw are, at the joints between the 
cores and the yokes, not only approximately parallel to those of 
the cores, but absolutely parallel thereto, and coincident there- 
with, so that Foucault currents cannot largely occur. (Accepted 
July 11, 1900.) 


22,807. H. Witten-an-der-Ruhr. 
many. Storage Batteries. November 15, 1899.—For the 
commercial productlon of lead peroxide, and for the formation of 
storage battery peroxide elements, lead is electrolysed in a solu- 
tion of ner me acid prepared in a known manner, for example, 
by the addition of sulphuric acid to an aqueous solution of sodium 
hyposulphite. Such electrodes when formed would not require 
that elaborate precautions should be observed to remove the 
solution taken up in the forming vat, as has been heretofore 
necessary with many solutions which have yielded rapidly formed 
deposits of peroxide. (Accepted July 11, 1900.) 


LIFTING AND HAULING APPLIANCES. 


13,509. J. G. Aldridge, London. Electric Cranes. 
[3 Figs.) June 29, 1899.—This invention has for object to improve 
the controlling devices of electric cranes, and consists in arrang- 
ing the controlling lever of the electric motor driving the hoisting 
drum so that it shall algo actuate the clutch that connects the 





























drum to the motor, 
clutch is put into g 
Cessively cut out. On the return motion of the lever the drum is 


whereby at the first operation of the lever the 
ear and then the starting resistances are suc- 


entirely disconnec 
is then 
July 1 


ted, so that it is free for descending loads and 
: toon) by a hand, foot, or other brake. (Accepted 


MILLING AND SEPARATING MACHINERY. 


2742. J. Wolstenholme, Flint. Pa g. 
f Fig.) January 27, 1900.—For the manufacture of thin popes 
e inventor proposes to add water to the paper stuff before it 


passes the dandy roll. 


, Water is allowed to flow from a perforated 
metal pipe on to the w Lee 


+ hole width of the dandy roll cloth, down 
he h it runs and passes into the paper stuff on the wire 
a ore the dandy roll. Fresh water, or the “backwater” from 
1900) on may be used for the purpose. (Accepted July 11, 
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dust collector for mills, air enters the casing at ———s , and is 

rojected over the surface of grooved deflecting chem in 
Retail in Fig. 3), and then is free to leave by the conduit and 
aperture in the upper part of the apparatus. e dust deposited 
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on the grooved boards descends, and is ejected by the spiral 
conveyor. In some cases a tapping or shaking motion is mecha- 
nically given to the ap; tus, to increase the ease with which 
the dust can become detached from the grooved boards. (Ac- 
cepted July 11, 1900.) 


RAILWAYS AND TRAMWAYS. 


17,123._ E. Robinson and J. Crawford, Newton, Ia. 
U.S.A. Rail Joints. (6 Figs.] August 23, 1899.—Two fish 
plates are bent to conform to the rail at theie lower portions, and 
are preferably partly secured in place by having their edges 
pas beneath the projecting heads of spikes driven into the 
sleepers. The fishplates have oblong apertures which coincide 
with apertures in the web of the rail. The periphery of the 
aperture in one plate is countersunk to form an inclined surface 
surrounding the aperture. Bolts are provided, and have their 
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ends bent over upon themselves so that their extremities face 
the outer surface of the fishplate. The bolts are passed through 
the coincident oblong apertures, and are then turned so that 
their inturned ends ride over the inclined surface of the fish- 
late ; the plates being drawn towards the web of the rail 
y the wedging action of the inclined surface. Either depres- 
sions or ribs may be made on the inclined surface, if desired 
to prevent the bolt from rotating by vibration. (Accepted 
July 11, 1900.) 


SHIPS AND NAUTICAL APPLIANCES, 


7138. G. W. Van Hoose, Tuscal Ala., U.S.A. 

arships. [4 Figs.) April 17, 1900.—This invention is for 
the object of allowing all the larger guns of warships to be fired 
either to starboard or to port. Those large guns, which are 
screened in any direction in which it is desired, that they may be 
able to fire, are mounted in turrets, or the like, which can be 





























raised to such a height by bydraulic means that the guns can fire 
freely over the screening 0 ction, The arrangements pro- 
are described in detail with illustrations of a warship con- 
structed in accordance with the invention. The drawing repro- 
duced shows a rising turret and the armouring and ammunition 
raising gear suggested therefor. (Accepted July 11, 1900.) 


6978. G.W. Thomas and J. Stretch, East Orange, 
N.J., U.S.A. Locating Sunken V: {7 8.) 
April 14, 1900.—To form an indication of the position of sunken 
vessels, captive flag buoys are employed which are inverted within 
covered vertical tubes preferably situated within the double skin 
of vessels fitted with apparatus according to this invention. The 
bases of the tubes communicate with the interior of the vessel so 


therein, forces off the covers and liberates the buoys, 






ir to communioate one with another by a horizontal tube dae 
tween decks, the buoy-anchori g through this 


ng in 
tube, and having its ends attached to eyelets carried by the buoys, 





this arrangement being adopted to allow of a chain or cable being 

from the surface through the tube of each pair of buoys 

necessary for salvage or like pees. Contributory devices 
are provided. (Accepted July 11, 1900.) 

24,256. H. Hutchinson, Manchester. Anchors. 
[4 Figs.] December 6, 1899.—This invention has reference to stock- 
less anchors in which the tripping head and arms are made in one 
piece, and in which the shank fits into a cavity in the head, and 
is there secured by a pivot pin placed well within the head, so 
that the preponderance of weight is in front of the axis of the 
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pivot pin, therefore making it trip easily. Anchors. of the fore- 
going class require a large area of holding surface, and an arrange- 
ment to prevent them from rolling, to provide which the head is, 
according to this invention, made with “wings” or extensions 
cast upon and integral with it, to give greater holding power and 
stability. (Accepted July 11, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


14,003. J. Hill, London. Gas and Steam Device. 
(3 Figs.) July 6, 1899.—This invention relates to a proposed 
process for the generation of steam and under pressure 
wherein fuel such as coal is first subjected to distillation 
and the resultant products utilised for the generation of power, 
the solid constituents undergoing continuous combustion so as to 
heat the steam generator and distil the fuel, and che gaseous pro- 
ducts undergoing intermittent combustion in such a manner as to 
overcome the pressure of the steam generator, and to add their 
combustion products to the steam. In one arrangement the 


























steam generator is heated by two or more furnaces constructed 
and arranged so that the fuel in each furnace is first distilled with- 
out admission of air and the residual product afterwards burnt in 
the presence of air, the phases of action of the furnaces alter- 
nating so that the products of the combustion phase of one furnace 
furnish heat for the distilling phase of the other furnace, the pro- 
ducts of distillation being uti to form an explosive mixture, 
the products of the explosion of which are carried bodily into the 
steam generator or which are in whole or in part led into a car- 
burettor. A detailed description of the apparatus illus- 
trated is given. (Accepted July 11, 1900. 


16,318. R. 8S Ga Dur and C. 
6, 8 urtees, teshead, nam, 
] August 10, 18€9.—The action of this valve Y, as follows : 





{1 Fig. 
Wes the stop valve is opened, the piston on its rises with 
it, and steam enters the cylinder under the p . The emer- 


ency valve is now closed, and kept closed, by the spring, both 
Sides of its piston being in equilibrium of steam pressure. If now 





that, should it sink, water enters the tubes, and com air 
which, right- 
ing themselves, then rise to the surface. It is to 





17,119. T. W. Freeman and J. Perr 
Oxford. Dust Collector nguse 3 


Banbury, 
ord. . (4 Figs.) August 23, 1899.—In a 





roposed use 
two or more pairs of buoys, and to cause the floating tubes of each 


a steam bursts or is fractured by a shot or otherwise, or a 
linder is 


joint ides ou, the equilibrium in the emergency cy 
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destroyed by the steam below the piston escaping, and the 
pressure on top of the piston forces it down, opens the emergency 
valve, and admits steam above the piston in the cylinder above the 








stop valve, the steam below the piston having now escaped, the 
stop valve therefore closes, and prevents the outrush of steam. 
(Accepted July 11, 1900.) 


TEXTILE MACHINERY. 


17,650. W. H. Smith and T. Cooper, Kidder- 
minster, Worcester. Pile Carpets. [5 Figs.) August 
81, 1899.—According to this invention Axminster or tufted 
pile carpets are manufactured in the following manner: Two 
straight or tight warps and two binding or slack warps and 
four rows of weft are used, two rows of weft above and two 
below the tight warps, the crossings of the binding warps being 
arranged so as not to coincide, that is to say, the crossings 
of each pair of binding warps are opposite or coincident with the 


Fig, 
- Fig.2. 
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sheds of the adjacent warps. To weave a carpet of this kind cams 
are employed so constructed as to produce a stitch with four 
shots of weft to two rows of pile to the warp threads in each dent 
of the reed of the loom. Five cams are employed, four working 
the binding warp threads, the fifth working the straight or tight 
warp threads. The cams are driven by gearing from the main 
shaft of the loom. It is stated that “by manufacturing Axminster 
or tufted pile carpets in the way described the rigidity or inflexi- 
bility and strength of the carpet are increased and the carpet 
thereby improved.” (Accepted July 4, 1900.) 


7432. J. W. Cook, Manchester. Ring Spinning 
Traveller. (2 Figs.) April 23, 1900.—Travellers used in ring 
spinning as ordinarily constructed are formed from flat wire of a 
certain shape so that they can be slipped over the flange of the 
ring. The tips or ends of the traveller which come into contact 
with the inner and outer surfaces of the ring respectively are at 
right angles to the edges of the traveller and are of the same 
width as the body, the result being that when the traveller is 
drawn round the ring considerable friction is set up which neces- 


Fig ly) Fig.2. 
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sitates the employment of a lighter traveller than would be 
otherwise usable. It is also well known that in commencing 
spinning the corner of the traveller when of ordinary shape 
sometimes catches on the ring and leads to breakage of the end 
of the thread being spun. By shaping the tips or ends of the 
travellers like a Y as is shown in the drawings, so that only the 
oint of the Y comes into contact with the ring, it is stated that 
riction is reduced and that travellers so constructed start well, a 
heavier size being usable for any specific yarn than if the rings 
were made in the ordinary manner. (Accepted July 11, 1900.) 
17,984. J. Taylor, Cloughfold, Lancs. Shuttle 
Guard, (3 Figs.) September 6, 1899.—Hinged to each end of 
the slay is a light metal rod extending the length of the shuttle 
race, and this rod works over one or more guides forming supports. 
Fixed to the top edge of the slay is one edge of a collapsible metal 


Fig.7. 
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net, the other edge of such net being fixed or connected to the metal 
rod. The guideshave recesses or hollows near the top and in these 
rece:ses the ——— net and rod rest when the guard is folded 
close to the slay, but when the net is extended over the whole of 
the shuttle race, in the event of the shuttle rising out of the race 
it is caught in and held by the net. It is stated that in the event 





of any obstruction meeting the rod or guard during the “ beat 
up” the guard will at once fold up without damage either to 
1900.) or to the obstruction which it met. (Accepted July 11, 


12,962. P. W. Northey and The Electric Motive 
Power , London. Electric Road Vehicles. 
{4 Figs.] June 22, 1899.—The object of this invention is to 
render electric carriages more symmetrical in arrangement by the 
specific disposal of the motor relatively to the cells. The motor, 
in one disposition, is so placed within the carriage body that the 
armature spindle lies in a vertical plane at an angle most suited 
to the description of , the connection between the motor 
and the driving axles being made by a shaft having a double uni- 
versal joint combined with a telescopic action, which thus allows 
for the play of the springs supporting the motor mechanism. 
According to one modification, the motor is located wholly between 
the rows of cells, in which case the rows will evidently be sepa- 
rated by the width of the motor, or in the event of the motor 





being given a position above the cells, then the rows will be sepa- 
rated only by the vertical or inclined shaft. According toa 
further modification, the shaft is inclined so as to bring the 
motor to the most convenient point, on the score of accessi- 
bility. It is stated that the essential feature of the combination 
is a motor whose axis of revolution is at any convenient angle in 
the vertical plane at right angles to the axle, and approximately in 
the centre of the carriage, and whose motion is communicated to 
a live axle and differential gear by means of bevel, tangent, or 
other equivalent gearing ; the cells being disposed symmetrically 
at each side of the motor or of the shafting transmitting the 
motion, the said shaft having a combined flexible and telescopic 
movement to allow for the motion of the vehicle upon its springs. 
(Accepted July 11, 1900.) 


14,155. M. H. Smith, London. Water Cooling Ap- 
paratus. [2 Figs.) July 8, 1899.—A light and inexpensive 
radiator for motor car use is constructed from metal piping 
round which has been wound a strip of copper or other metal 
which has been centrally slotted at right angles to its length, 
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and pressed so as to buckle out the slotted portion into radiating 
surfaces of the desired formation. The drawing sufficiently 
indicates the various forms of radiating surface preferred. A 
form of bridge coupling for such pipes is provided. (Accepted 
July 18, 1900.) 


13,827. M. H. Smith, London. Variable 8 
Gear. [5 Figs.) July 4, 1899.—The object of this invention is 
to provide a satisfactory gear not liable to the loss of energy 
which ensues when a truly conical double-cone gear is used, and 
which will at the same time the advantages of a graduated 
frictional driving apparatus. On the driving shaft is a cone or 
step pulley and also a friction wheel, and below or on one side 
of the latter on the driven shaft is another cone or step pulley so 
proportioned that the same length of belt may be employed on 
the different steps of the opposing pulleys, and on the 


Fig. 1. 
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driven shaft there is also a friction wheel to cngage with 
the friction wheel on the driving shaft. The Selves shaft 
rans in bearings held in a fender or cradle, one side of which 
is pivotally supported by the framework carrying the driving 
shaft, and the other side is suspended by a link, screw, lever, or 
other device, so that it can be operated by the hand or foot of the 
attendant. The steps of the pulleys are preferably separated 
from each other by a slope or cone to facilitate the shifting of the 
belt. When thecradle is in the neutral position the belt is slack 
and no power is transmitted, but as soon as the cradle is move 





outwardly the belt is tightened and power transmitted, and in 
the case ofa motor car, a forward movement is produced. When 
the cradle is drawn inwardly, the belt being slack, the two fric. 
tion wheels are brought together and the motion is then trans. 
mitted in a reverse ion, 80 that the car is made to move 
backwards, (Accepted July 11, 1900.) 


MISCELLANEOUS. 


12,713. G. Forbes and J. M. Gorham, London, 
Aneroid Barometers. [2 Figs.) June 19, 1899.—Accord- 
ing to this invention the air pressure on the ordinary diaphragm 
of an id b ter is bal d by means oe Aepeing, and 
instead of the usual gearing and pointer, a small mirror is ar. 
ranged on the end of the spring so as to indicate, in conjunction 
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with an eye-piece having a fine line across its glaze, when the 
position of the fry wren ba is at zero. The end plate of the 
diaphragm is held between the stops that allow it to move 
only about ;755 in. on each side of the zero point. The 
diaphragm is brought to zero by adding or taking cff small 
weights, each weight representing so many feet of altitude. 
(Accepted July 4, 1900.) 


9272. W.P. Soupeee. London. (C. Rudolph, Paris.) 
Flexible Metallic Tubes. [7 Figs.) May 19, 1900.—This 
invention relates to flexible metallic tubes of the type composed 
of spirally-wound metallic strips, and it consists in providing the 


4.1. 





(9272) 


strips with grooves or channels so that an elastic packing can be 

— in the said grooves to insure a more complete impermea- 
itity of the junction. Various sections of grooved strip provided 

with wireform packing are shown. (Accepted July 11, 1900.) 


17,361. J. W. Broadhead, Elland, Yorks. Regene- 


rators. (3 Figs.) August 28,1899.—According to this invention 
regenerator tiles are made as a comparatively thin corrugated 


9.1. 


Fig.2. 

















































centre panel surrounded by a a or rebated rim or edge of 
greater strength. The t'le and its preferred form of setting are 
shown in the drawing. (Accepted July 18, 1900.) 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 85 and 36, Bedford- 
street, Strand. 





BELGIAN TELEGRAPHY.—The revenue of the Belgium 
Government telegraphs and telephones last year was 
351,327/., as compared with 315,219/. in 1899, showing an 
increase of 36,1082. 


Szauam Harsour.—The engineer of the Seaham Har- 
bour Dock Company (Mr. P. Walter Meik, 16, Victoria- 
street, Westminster), reports that during the past six 
mon progress has been made with works on hand. 
The root walls of the north pier have been finished and it 
is expected that the construction of the pier itself wil! be 
commenced in the course of the next two months. So 
a of the dock — od lies a = meroer hee 
made good progress enclosure of the remain 
the area is expected to be completed by Octcber 1. 
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THE PARIS EXHIBITION AWARDS. 


NeaRLY two months before the usual period of | _ 


an exhibition’s life, the participators in the World’s 
Fair at Paris are able to advertise the fact that 
they have received a Grand Prix or a Gold Medal 
(possibly several); or can find a poor consolation 
in the wholesale condemnation of their respective 
Commissions, their juries, the general organisation ; 
of anyone but themselves in short, if they are per- 
mitted only the cold shade of a honourable mention 
or bronze medal, or are passed over in disapprov- 
ing silence ; to say nothing of the gift of the silver 
diploma, that doubtful recognition which suspends 
the exhibitor midway, like Mahomet’s coffin, be- 
tween the upper plane of success and the lower 
level of failure. On the present occasion the limits 
are touched, on the one hand by one of our contem- 
poraries, who congratulates a British exhibitor on 
his exceptional good fortune in obtaining the rare 
and priceless distinction of a Hors Concours; and 
on the otherside, by the eloquent placard attached 
to his display by an indignant French exhibitor, 
‘‘ Evidently overlooked by the jury.” 

The system of granting awards to exhibitors is 
admittedly so incorrect, both in theory and practice, 
that the question whether such recognition should 
not be wholly abandoned, is always earnestly con- 
sidered in the preliminary work of every great exhi- 
bition ; and it is always answered in the negative, 
chiefly because manufacturers attach so much im- 
portance to these too often fallacious tests of 
excellence, that they would to a large extent 
decline to assist at any exhibition where no 
awards were given. The reasons why the deci- 
sions of juries are, of a necessity, in many cases 
misleading and unjust, may be briefly stated. 
An enormous amount of work has to be done in a 
very short time, under the most difficult con- 
ditions, of jheat, and crowded buildings, and 
long distances ; of superficial information, and more 
or less imperfect organisation. Thus in Paris 
about 80,000 entries had to be considered by 121 
juries, during the hottest season. It is incon- 
ceivable that justice can be done to all, and it is 
really wonderful that on the present occasion 
the jurors have performed their thankless task 
so well. Of course, their work can be greatly 
facilitated or retarded by the exhibitors and 
their respective commissioners. An active ex- 
hibitor will take care to be on hand when his 
jury comes to examine his goods; he will supply 
full information ; will explain details that are 
obscure on a superficial examination, and will 
make his status as a manufacturer thoroughly 
clear. An indifferent exhibitor may leave his fate 
in the hands of his agent (frequently to his 
own advantage), to his assistant, or wholly to 
chance. It should be added that, thanks to 
the jury, such an exhibitor often fares better 
than he deserves. On the other hand, it is one of 
the most important and necessary duties of a 
participating country’s commissioners, to watch with 
the most concentrated attention, and to act with 
untiring and tactful energy, in the interests of the 


exhibitors entrusted to their care, throughout this | - 


critical period. Having their jurors well in hand, 
they must give them the fullest information as to 
their duties ; must see that they attend meetings, 
or know the reasons of their absence ; they must, 
as far as possible, have exhibitors at their posts 
to receive the juries ; they must have an efficient 
staff watching and reporting the progress of the 
work ; imperfect examinations or overlooked 
exhibits must be reported from day to day to the 
juries, and re-examinations insisted on. Mistakes 
or alleged injustice must not be lost sight of, but 
must be followed from day to day, from stage to 
stage, to the final court of appeal—the Jury Supé- 
rieur. As a matter of convenience and common 
courtesy, the juries should be provided with accom- 
modation for meeting and discussion. It wants 
little consideration to see that satisfactory results 
depend largely on the manner in which the Commis- 
sioners and the exhibitors do their duty at this time. 
Neglect of it by either is worthy of all condemnation. 

As for the juries, it is a general rule, which 
hardly admits of an exception, that they carry out 
their difficult task in a manner beyond praise. 
They are helped or retarded according to the effli- 
cient energy or the careless slackness of Commis- 
sioners and exhibitors; but whether they are helped 
as they should be, or impeded, as they certainly 
ought not to be, they continue their work from 
meeting to meeting to the end, often under the 


TABLE I.—Snowrne tHe Noumper or ENTRIES aT THE Paris EXHIBIvIon. 
(ComMPILED FROM OFFICIAL CATALOGUES.) 
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formed. 25 a Grand Prix. An average of these values on 


As is usual, three classes of juries were organised 
to judge exhibits at Paris: the Class juries, whose 
function is to examine and report on entries ; the 
Group juries, who supplement and carry forward 
the work of the Class juries ; and the Superior jury, 
by whom alleged mistakes and injustices are con- 
sidered and finally adjudged on. Obviously the 
burden of the work falls on the Class juries: 
Their composition is international, every country 
exhibiting, unless in an insignificant manner, being 
represented by one or more members in each class. 
The president is, as a rule, of the nationality of 
the country holding the exhibition; the vice- 
president is usually a foreigner ; at least half the 
members are native, the remainder being of diffe- 
rent nationalities. The common method of arriv- 
ing at the value of an exhibit is by judging on 
various points, and allowing certain numbers to 
each point. Thus the points may be: Utility; 
Novelty ; Workmanship ; Standing of the exhibi- 
tor; General effect of exhibit. To each of these 
points, numbers are assigned, according to the 
opinion of each juror, who fills up forms with 





the respective number he decides on. Thus, 





from 1 to 5 may represent an Honourable 


each point of merit records the opinion of each 
juror ; a general average of all the jury papers thus 
filled, expresses the opinion of the jury, which may 
be traversed by the president, and votes taken on 

oints raised. A unanimous zero casts the ex- 

ibitor into outer darkness. It is obviously thus 
within the power of the national members of each 
jury to favour their own exhibitors and to depre- 
ciate foreign competitors. We wish to emphasise 
this fact strongly, as well as the composition of the 
juries, which contained in every case a large majority 
of Frenchmen. Now, if we look at the results 
obtained, we see one fact standing out most 
prominently, namely, that the juries have given 
to British exhibitors far more than they de- 
serve. It is a remarkable and satisfactory thing 
that the spirit of generosity has—as shown by 
results—animated some 1500 French jurors, and 
led them to assess our participation far above its 
value. The lesson will not be lost on some, 
— doubtless many a British exhibitor may 
ascribe to his own superior merits, what he owes 
to French consideration strained considerably. 

We publish on this and the next two Tables, 
The first is an analysis of the participation in the 
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TABLE IV.—PARIS EXHIBITION AWARDS (GRANDS PRIX AND GOLD MEDALS) TO EIGHT CHIEF NATIONS’ EXHIBITS IN 
GROUPS IV., V., VII, X., XL, XIII., AND XV. 


(CoMPILED FROM THE JOURNAL OFFICIEL.) 



















































































IV. ve VII. p= XL. . XIII. o nh - ' = Exrnns 3 a 

, ME ; MINING AND 'EXTILES AND HEMICAL INDUS- | ToTaLs | ToTa.s.) TOTALS & 

MACHINERY. ELECTRICITY. AGRICULTURE. Foop Propvcts. METALLURGY. CLOTHING. TRIES. PER as ro] 
NATIONS. |___ SS Rea eS oT TRS 2a Secs SABE N Seo —l6 ga 
z g g g s|. |. “eS s .| 83 
Spe se aes | abe | Fel tae oi ae «| 135/23 

Bic isfeltsisfalts icsfafs sfaefolofalts |sofats jo] &@ i]s | ¢ [sc |sfeeia 
Britain ae --f 120 5 | Qu 51 4 8 58] 11 35 84 6 “29 113 8 244 156] 19 | 53] 75 9 | 20 657 57 190 11.5 | 3.46] 247 | 2.66 
Germany «. 8L 10 71 22 31] 207 19 61] 241 6 | 41 62 6 | 16 977 18 | 52] 47 19 25 806 100 261 8 | 3.9] 861 | 2.23 
United States 282 10 26] 283 6 23 | 1072] 22 64] 264 6 | 49 | 1297 18 | 42] 118] 11 | 95} 92 7 26 | 3403 80 255 42.6 |13.3] 335 |10.16 
Belgium 41 5 ag 14 2 1 61 4 10] 460 4 44 45 7 24 70} 14 33] 60 4 24 761 40 156 18.7 | 4.8] 196 | 3.83 
Austria 25 6 4 25 5 17 6 8 | 27 16 3 13 23 8 | 12] 107] 10 | 44] 44 10 | 16 246 44 133 5.6 | Lé} 177 | 1.89 
Hungary 33 1 6 27 4 1l 593 | 18 56] 434 8 309 154 & | 22] 186 2 |;lly] 81 3 15} 1508 41 151 36.8 |10.0] 192 | 7.85 
Switzerland .. 14 9 15f 23 5 8 28 1 5] 102 5 14 11 se free 62] 14 | 33 4 1 1 239 35 76 6.8 | 3.) 111 | 215 
Russia 26 Eo ae 4 | 1 269} 21 99] 3477 16 | 61 122 16 | 34] 2634 83 | 764114 18 | 19] 1168 109 287 10.6 | 4 396 | 2.92 
Totals. . 622 46 | 184) 516 52 j109 2294 | 104 357] 1948 f 54 27111827] 58 174 1044 ] 121 (327 | 517 71 je 8768 506 1509 17.3 | 5.8] 2015 | 4.35 

| 


























TasLE V.—Number of Entries per Grand Prix and Gold 
Medal taken together, Awarded to Eight Chief Nations, 
Exhibiting in Group IV. 








Machinery. 
——_——- E 
| No. - 
| | Total Entries for 
Naticn. No. of No. of | No. of | G. P. each G. P. 
Entries. | G. P. sand] cae 
| Awarded. 
1. Switerland... 14 | 9 | 15 | 2 58 
2. Belgium 41 | 5 20 25 1.6 
3. Germany 81 | 10 35 45 1.8 
4. Austria 25 | 5 4 9 2.8 
5. Russia 26 1 7 8 3.2 
6. Hungary 33 | 1 6 7 4.7 
7. Britain’ . | 120 5 21 26 46 
8. United Stater| 282 | 10 26 36 1.8 
| 





TABLE VI.—Number of Entries per Grand Prix and 
Gold Medal taken together, Awarded to Eight Chief 
Nations Exhibiting in Group V. 














Electricity. 
| | Total | No. of 
Nati | No. of | No. of | No. of | G. P. |Entries for 
ation. —_| Entries. | G.P. | G.M. | and each G. P. 
G. M. | and G. M. 
1. Austria 25 5 17 22 11 
¥. Germany 71 en ee 53 1.3 
3. Hungary ..| 27 RR Ge ge ime 1.8 
4. Switzerland. . 28 en Oie.. 13 21 
5. Russia 17 | ah 1 5 3.4 
6. Britain 61 4 8 12 4,2 
7. Belgium 14 2 | 1 3 4.6 
& United States 283 6 | 28 £9 9.8 








TABLE VIL.—Number of Entries per Grand Prix and 
(old Medal taken together, Awarded to Hight Nations 
Exhibiting in Group VII. 








Agriculture. 
a =_ =, ee ee 
a | Total No. of 
F No. of No. of | No. of | G. P. |Entries per 
Nation. | Entries. | G.P. | G.M. | and’ | G. P. and 
| | | G. M. G ° 
1, Austria Pt 6 8 27 35 17 
2, Britain 58 | «ok 3 | (46 1.26 
3. kussia 269 21 | 99 | 120 2.2 
4, Germany 207 19 61 | 980 2.6 
6. Belgium ..| 61 | 4 | 10 | 14 4.4 
6. Switzer’aid.. 28 | 1 5 6 4.7 
7. Hunga --| 593 |} 38 | ES 74 8.0 
8. United States} 1072 | 22 | 64 86 12.4 








Taste VIII.—WNumber of Entries per Grand Prix and 
Gold Medal taken together, Awarded to Eight Nations 
Exhibiting in Group X. 

Food Products. 





| Total | No. of 








| 
| 
Nation. | No. of | No. of | No.of  G.P. |Entries per 
Mion. Entries. | G.P. | G.M. | and |G. P. and 
| | G. G. M. 
1. Austria = ..| 16 s | 18 4% | (1 
2 Britain ..| 8 | 6 | 2 ee fete 
3 United States) 264 | 6 | 49 S|) 4s 
4. Germany 241 S | @ 47 6.1 
5. Russia =—wss| 847——s«|:«6 CCC 67 52 
6. Switzerland..| 102 | 6 | 14 19 5.4 
7. Belgium ..| 460 | 4 | 44 48 9.6 
8. Hungary ++| 484 8 | ® 38 11.4 
| } 


It will be noticed that Austria stands very low 
upon the list, the reason being that in many cases her 
exhibits were collective, and therefore not capable 
of being stretched over many entries. Thus in 
Group VIL., her six exhibits were made by about 
400 exhibitors. On the other hand, Britain having 
but few collectivities appears in much more appa- 
rent, than actual, force. Judged by the test of 
number of entries, the only test that can be 
applied just now for comparison, though obviously 





TaBLe IX.—Number of Entries per Grand Prix and 
Gold Medal taken together, Awarded to Seven Nations 
Exhibiting in Group XI, 

Mining and Metallurgy. 


| 














| ba a re of 
| No.of | No.of No.of | G. P. |Eatries per 
Nation. | Entries. | G.P. | G.M. | and | G. P. and 
. M. q. M. 
| a ee SE 
1. Austria 1. 3 12 pea ees 
2. Belgium 45 7 24 81 1.4 
3. Russia 122 16 34 50 2.4 
4. Germany 62 6 16 22 2.8 
5. Britain Ree 3 } 24 27 4.2 
6. Hungary .. 154 §- | 27 5.7 
7. United States) 1297 18 | 42 60 21.6 








TaBLE X.—Number of Entries per Grand Prix and 
Gold Medal taken together, Awarded to Eight Nations 
Exhibiting in Group XIII. 

Textiles and Clothing. 














| Totat | No. of 
Nation. No. of | No. of | No. of | G.P. | Entries 
Entries. | G.P. | G. M. and per G. P. 
G. M. | and G. M. 
1. Switzerland..| 52 14 33 47 1.1 
2. Germany 97 18 52 70 1.4 
3. Belgium 70 14 33 47 1.5 
4. Austria 107 10 44 5t 1.9 
5. Britain 156 19 53 : oe 2.1 
6. Russia as 263 33 76 109 2.4 
7. United States} 113 11 25 38 3.1 
8. Hungary 186 2 11 13 14.3 





Taste XI.—Number of Entries per Grand Prix and 
Gold Medal taken together, Awarded to Eight Nations 
Exhibiting in Group XV. 

Chemical Industries. 

















} | 

| | ee Total No. ot 

i | No.of | No. of 0. . B ‘otries 

a Entries. | G.P. G.M. and | perG. P. 

| G. M. | and G. M 
1. Germany ..| 47 3 23 4t 1.07 
2. Austria wal 44 a ae 26 17 
8. Switzerland | ot Bos 2 2.0 
4. Belgium .. Le ees, YO ede | es OE 2.1 
5. Britain aul 75 9 20 29 2.6 
6. United States} 92 | 7 | 2 | 33 2.8 
7. Russia tie. | 3B 2 i St 3.1 
8. Hungary | 81 3 15 18 4.5 


it is not final, we see the positions assigned 
by the juries in the seven important groups (see 
Tables Vv. to XI.) In Group IV., Machinery 
and Mechanical Engineering, Switzerland takes 
the first, and Britain the seventh place. In Group 
V., Electricity, Austria standsfirst, and Britain sixth. 
Here the result of a small number of entries of high 
values is illustrated, for Austria owes her premier 
position to it, Germany, however, being very nearly 
as good, with almost three times the number of ex- 
hibitors. Great Britain, with 51 exhibitors only, 
as compared to Germany’s 71, stands in the pro- 
portion of 4.2 to 1.3 of entries per Grand Prix and 
Gold Medal, showing that multiplicity of entries 
do not necessarily carry numerous awards. The 
results in Table VII. (for Group VII., Agriculture), 
further illustrate this; here Britain, with a few 
exhibitors, takes a second ances chiefly on account 
of the admirable efforts made by a few of our agri- 
cultural engineering exhibitors. The same i- 
tion is occupied by Britain in Group X. (Food 
Products), where a repetition of awards to some of 
the more pushing exhibitors has raised the standard 
of excellence to a somewhat false level. In Mining 
and Metallurgy, Group XI., and Table I1X., we 
have more than we merit, and thereby are only fifth 
on the list. The same rank is gained us in 


Switzerland, Germany, Belgium, and Austria being 
all ahead of us so far as the award test is applic- 
able. Finally, in Group X V., Chemical Industries 
(Table XI.), we have the same relative position. 
It is somewhat remarkable that the United 
States should not have taken a higher place 
than she has done in any of these comparisons. 
Probably this may be partly accounted for by 
several reasons ; her exhibitors have not the same 
record of awards behind them ; and exhibits of the 
highest class have been mixed with others of a much 
inferior order, so that the whole display has been 
largely watered. Especially is this the case with 
Groups X. and XI., which are in all respects 
better than those of Britain. 

We must repeat that we have not instituted 
these comparisons with any intention that they 
should afford a measure of actual relative merits, 
but they are the only indications that officially 
exist. We insist, however, that the results show 
a unanimous measure of good will on the part of 
the jurors, who might, inall justice, have placed us 
in a far inferior position. The temptation to do so 
must have been considerable among the French 
judges. As a nation we displayed a stupid 
want of sympathy with the Exhibition ; those 
of our manufacturers who came in, have done 
so, with but few exceptions, in the haphazard 
slovenly manner which has been in deplor- 
able contrast with the honour done by all other 
nations to the great commercial festival with which 
France has closed the century. We have stamped 
our insular peculiarities on our somewhat gloomy 
pavilion in the Rue des Nations; we have, in short, 
done something to discourage, and but little to 
encourage, the éclat of the Paris Exhibition. Yet in 
spite of all these things we have been placed high 
up in the scale of merit among the nations. The 
result ought, at least, to dispel many misunder- 
standings ; but probably it will have the effect of 
strengthening the belief of the British manufac- 
turer in his old bad and obsolete system of exhibit- 
ing, and of confirming his conviction in British supe- 
riority. A detailed examination of the British 
awards will be considered shortly. 





THE SOUTHERN TERMINAL STATION 
AT BOSTON, U.S.A. 

In past years, English engineers have built great 
railway stations, but have written little or nothing 
about them, so that often the best descriptions of 
our great terminals will be found in foreign lan- 
guages. In America, it is only within the last 10 or 
20 years that much attention has been paid to the 
possession of really fine stations ; but of late years 
several excellent examples, both through and ter- 
minal, have been possess by the different companies. 
This work has culminated in the opening last year 
of the Boston Southern Terminal station, which 
is said to be—and we believe the claim is justified 
—the largest and best equipped in the world. 

A notable feature of the work has been the 
method of procedure, which has been characteristi 
cally American. A board of trustees was appointed 
to represent the interests of the various railway 
companies concerned. This board being of opinion 
that no one man could possibly be in a position 
to satisfactorily settle the details of work extend- 
ing into so many departments of engineering, did 
not follow the English practice of commissioning 
some consultant to draw up the necessary plans. 








Group XIII., Textiles and Clothing (Group X.). 


Instead of this they decided to entrust the work 
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THE SOUTHERN TERMINAL STATION AT BOSTON; MASS, U.S.A. 
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to Messrs. Westinghouse, Church, Kerr, and Co., | of engineers to the principal railway stations | whilst, on the other hand, the summer temperature 
whose various interests cover railway work,|in America, to examine more especially into | is so high that it was also deemed expedient to lay 
electric lighting and power distribution, signalling |any arrangement which had proved unsatisfac- down a complete refrigerating plant, which would 
plant, refrigerating machinery, and steam engine tory in working, it being well known that: more provide the ice necessary for the cars and for the 
construction ; this firm immediately organised a/ useful information can often be gathered from station refrigerators. These requirements were, 
corps of 15 engineers in their employ, with whom /a single failure than from a dozen successes. of course, additions to the railway work proper, 
was joined Mr. S. H. Woodbridge, of Boston; as|The conditions to be met necessitated appliances | the signalling and switching arrangements, the 
an expert in heating and ventilating, to get out ‘unknown in our more temperate climate. Provi- lighting of the station buildings, the construction 
complete plans and estimates for the vast under- | sion had to be made for heating the whole building, of luggage lifts, and the like. Nevertheless, the 
taking proposed. The first step taken by the|and its water pipes, throughout the extremely | designs for the whole plant were com leted by 
contracting company was to despatch a body | severe winters to which the city of Boston is liable ; | the Westinghouse Companies within 90 days from 
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at the same time the points and signals are most 
markedly simplified. There are four of these 
underground platforms, each of which can accom- 
modate four trains, and a train from an approach 
track can be passed to any one of these platforms. 
Inclined approaches to these platforms are pro- 
vided, as shown on the plan, and there are also stair- 
ways giving access from the main floor. Though 
the arrangement described was calculated to greatly 
facilitate the handling of the suburban traffic, 
it went far to complicate the engineering problem, 
since the rail level of these suburban tracks was 
7 ft. below high tides, and the ground intervening 
between the station and Fort Point Channel was of 
a very unreliable character. It was accordingly 
determined to surround three sides of the whole 
station site with a gigantic cofferdam. The dam 
was made of 6-in. sheet piling, driven into a bed of 
clay, which was met with at a moderate distance 
below water-level. In addition to this, the whole of 
lower floor and the side walls were waterproofed 
by means of a continuous sheet consisting of ten 
layers of tarred paper, laid over concrete 6 in. 
thick, and surmounted in turn by a layer of 
cement, which served to keep it in position. 
About 10 acres of waterproofed sheeting was 
used, and it has proved perfectly satisfactory. A 
typical section through the underground tracks, 
showing the waterproof layer, is given in Fig. 6. 

The general arrangement of the main station is 
well shown in Fig. 3, whilst a cross-section is 
illustrated in Fig. 4. A peculiarity is the provi- 
sion of separate platforms for baggage, which is not 
admitted to the passenger platforms, and it will 
further be seen that separate platforms are also 
provided for the different express companies. The 
passenger platforms are 14 ft. wide, with the excep- 
tion of the outermost, which are 23 ft. wide. The 
baggage platforms are all 8 ft. wide, and are con- 
nected together by a subway, with the necessary 
lifts, so that a complete separation is effected 
between parcels and passengers. The end plat- 
form, or ‘‘ midway,” as it is named in Fig. 3, is 
situated directly over the suburban station, and is 
carried on steel troughing supported on columns. 
A fence of the usual type separates it from the 
train platforms, and indicators on the automatic 

yerforated card system, similar to those used at 
Vaterloo Station in this country, are fixed at the 
end of each of the 28 passenger platforms provided 
for the main line traffic. The train shed is an 
enormous structure, and is a rectangular building 
602 ft. long and 570 ft. wide. The roof is divided 
into three bays, the two side spans being each 
169 ft. 9 in., and the central span 228 ft, 6 in. 
The waiting-rooms, &c., are arranged at the end of 
the train shed, as shown on the plan, whilst the 
inward and outward baggage-rooms, with offices on 
the upper floors, run along the sides of the shed. 
The gas-making plant and power-house were fixed 
on the eastern side of the building, and a narrow 
strip of land alone being available for the purpose, 
it was necessary to arrange the boilers and engines 
tandem fashion. The demand for steam is very 
considerable. In addition to the power necessary 
for the electric lighting, working the lifts, and for 
the refrigerating plant, much steam is needed for 
heating purposes in winter. This is accomplished by 
hot water, heated for the most part by exhaust steam 
from the engines. The main roofs and offices are 
warmed by hot air, which is drawn by large electric 
fans over hot water radiators, and forced into the 
different rooms. The heating pipes are arranged on 
the ring system, the principal loop being % mile 
long. ‘To insure that they shall not be blocked by 
snow in winter, the down spouts from the roof, 22 
of which are 8 in. in diameter and two 12 in. in 
diameter, are kept from freezing by surrounding 
them with coils of 1-in. steam pipe through which 
steam or hot water can be passed. In addition to 
this a 2-in. steam pipe has been laid along the main 
gutter of the roof to keep it open. 

To provide the steam necessary for the different 
purposes enumerated above, 10 boilers, of the hori- 
zontal retura-tube type, have been installed. They 
each measure 72 in. in diameter, and have 130 
3-in. tubes 18 ft. long, and are provided with auto- 
matic stokers. Mechanical draught is relied on, 
as there were difficulties in securing sufficient 
chimney draught. The power required for the daily 
working needs being so great, led to a very careful 
study of the relative advantages of the Corliss and 
other engines. The fact that such large quantities 
of exhaust steam were needed for heating purposes 
complicated the question, and it was finally decided 





to do the work with the Westinghouse high-speed 
enclosed engines, of which 16 have been erected, 
aggregating 1500 nominal horse-power. Each of 
these engines is coupled direct to a 225-kilowatt 
generator. The engines can be operated at will, 
either condensing or non-condensing. The principle 
has been followed of grouping all the power generat- 
ing units together, and thence distributing it elec- 
trically to the different motors used for fan driving, 
lift working, or the like. The question of using 
hydraulic power for the lifts was carefully con- 
sidered, but it was deemed advisable to have but a 
single system of power distribution. 

One of the most interesting portions of the p!ant 
is the interlocking switch and signal system. As 
already stated, there are 30 tracks on the main 
floor, needing an enormous number of crossings 
and signals, and since it is possible to pass any incom- 
ing train into any single track in the station, and to 
protect it during such a movement, an elaborate 
system of interlocking is essential. At the present 
time 737 trains enter and leave the station daily ; 
65 of them within a single hour, whilst within the 
two minutes between 5.15 and 5.17 no less than 
six trains depart whilst three arrive. About 
1 minutes is needed fora train to pass through the 
switch system on to the main roads ; so that during 
the two minutes referred to nine train movements 
are being made simultaneously, whilst it would 
also be possible to make at the same time four train 
movements over the suburban tracks on the lower 
station. 

The plan adopted has been the electro-pneu- 
matic signalling system, which was described in 
considerable detail in our issue of June 16, 1899. 
In this system the actual mechanical labour of 
pulling off a signal or shifting over a point is 
effected by a small compressed air motor, the valves 
of which are operated by an electric current. There 
is thus no limit to the number of signals which 
can be simultaneously pulled off by a single move- 
ment in the signal cabin, nor is there any limit to 
the distance at which a signal may be set. With the 
ordinary mechanical method of interlocking signals 
one man has to pull off the whole lot simultaneously 
by sheer muscular power, and there is thus a limit 
to the number which can be interlocked. At the 
Boston station it was found that to operate the 
switches and signals in this way would need 360 
levers, and the leads from the cabin would occupy 
space which is now available for storing 67 cars. The 
cabin needed to accommodate these levers would be 
160 ft. long, and the system would need a staff of 
42 men for its operation. By adopting the electro- 
pneumatic system, the whole of the work in the 
main cabin is done by 130 levers which operate 
91 high home signals, 36 cautionary signals, 31 
double slips, 49 single turnouts, representing a 
total of 148 signals, equivalent to 233 single 
switches. The staff required is eight men, who 
work in eight-hour shifts, there being three men 
on duty during the day shifts and two on the 
night shifts. The system of interlocking was very 
fully described in our article already mentioned, 
and for details we must refer our readers to it, but 
will give a general description of the system here. 
The levers in the signal cabin are short affairs, 
being each about 5 in. long. They are mounted at 
at 7-in. centres on horizontal shafts, which have 
fitted on them at their further ends the com- 
mutators controlling the course of the current to 
the signal or switch motors, and electric locks 
are also provided, which prevent a signal lever 
being moved before the corresponding point is 
home against its rail. In addition to this ‘the por- 
tion of the shaft nearest the lever operates mecha- 
nical locke, so that when a particular lever is moved 
every lever operating a conflicting signal or point is 
absolutely locked, and cannot be moved until the 
lever first named is restored to its initial position. 
These levers nay be moved either right or left, and 
in the one case will operate one set of signals or 
points, and in the other an entirely different set. 
This mechanical locking is effected by bars running 
from end to end of the lever frame. Each of these 
bars has a rack cut in it, which gears with teeth 
on the corresponding lever shaft. Hence, when 
the lever is moved, this bar is shifted to the right 
or left, and as it extends right across the frame, 
it may be used to lock any other lever in that frame, 
no matter what the distance between the two. In 
principle this mechanical locking is identical with 
that used hitherto, but is very differently arranged 
as to details. The electric locking already referred 
to insures that every point shall be home against 








its rail before the corresponding signal can be 
pulled off. The two levers operating point and 
signal are mechanically interlocked. Thus, when a 
point is to be shifted, the corresponding signal is 
locked until the point lever is home against its stop. 
This latter lever is in turn locked at mid-path by an 
electric lock, which is only released when the point 
is home against its rail, and the safety bolt in place. 
In fact, the first portion of the stroke of the point 
motor unbolts the int, and moves over the 
locking bars; next the points are shifted, then 
bolted, and finally in the last three-sixteenths of 
the motion of the piston a current is sent back to 
the cabin, which opens the electric lock there, and 
permits the point lever to complete its travel, and 
unlock the signal lever. The point motors are 
double-acting, and the signal motors single-acting, 
the signals in the latter case being returned to the 
danger position by gravity. The air necessary for 
this plant is provided by two 14-in. by 18-in. Inger- 
soll Sargent air compressors, which are used alter- 
nately, the change being made every 12 hours. 
The consumption of air during the busiest part of 
the day does not exceed 100 cubic feet per minute. 
The working pressure is 80 lb. per square inch. 
The demand for power for sdgnsliide purposes is 
therefore nothing considerable. The heaviest item 
in the power charges is, in fact, the lighting load, 
which amounts to 650 horse-power for the incan- 
descent lamps, and 200 horse-power for the arc 
lights. The various elevators take 381 horse-power 
and other motors 320. The area of distribution is 
1,100,000 square feet, exclusive of the yards, and 
the greatest distance of any motor from the power- 
house is 3000 ft. 








MINES AND MINERS. 
(Concluded from page 217.) 

The Mines Regulation Acts, 1872.—Perhaps the 
miners had no substantial grounds for being sorry 
for the long interval that elapsed before the next 
attempt to legislate with respect to mines and 
miners. The last amending Act was in 1862. 
During the 10 years which had elapsed since that 
date, miners, mineowners, and the public were in a 
better position to judge as to what was really re- 
quired, and also what could be actually carried. In 
one sense the time was propitious, for mines were 
productive of wealth, and mineowners could afford 
to sacrifice something—nay, a good deal—and still 
be prosperous ; and the miners could afford to hold 
out for substantial advantages in the way of legis- 
lative restriction and regulation. Moreover, the 
mining populations had become a political force in 
many districts, and Ministers and other members 
of the Government, as well as members of Parlia- 
ment and candidates, could no longer ignore them. 
Hence it was that in 1872 two measures were 
passed : (1) The 35 and 36 Vict., c. 76, ‘‘ An Act to 
consolidate and amend the Acts relating to the 
regulation of Coal Mines and certain other Mines” ; 
and (2) the 35 and 36 Vict., c. 77, ‘‘ An Act to con- 
solidate and amend the Law relating to Metal- 
liferous Mines.” The first-named Act repealed in 
a the 5 and 6 Vict., c. 99 (1842), the 24 and 25 

ict., c. 151 (1860), and the 25 and 26 Vict., 
c. 79 (1862), and it applied the Weights and 
Measures Acts, the Summary Jurisdiction and Pro- 
cedure Acts, and the second Act repealed the un- 
repealed portions of the Acts named, and applied 
the other Acts mentioned. Another Act, called 
the ‘‘ Stannaries Act,” dealt with certain mines in 
Cornwall, in which matters pertaining to miners 
were included. There was a pretty stiff resistance 
to some of the clauses of the Bills during their 
several stages of progress through Parliament, and 
in some instances the Home Secretary had to yield 
to the demands of the miners after strongly object- 
ing to the points in the House of Commons. This 
was particularly the case with respect to certified 
managers, by a clause (section 26 of the Act) which 
struck a blow at the ‘‘ butty” system, by means of 
which mineowners had often shirked their respon- 
sibilities. 

The Act repeated the prohibition of the employ- 
ment of females underground, and of boys under 
10 years of age. Boys of 10 and under 12 years of 
age could only be employed in thin seams by ex 
press order of the Secretary of State, and then for 
not more than six days in any one week, and only 
for six hours in the day if employed for more than 
three days in the week ; in no case more than 
10 hours in any one day. Above 12 and under 13 
years of age no boy was to be employed more than 
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54 hours in a week. Regulations follow as to the 
employment of boys under 16 years of age, and as 
to the education of boys from 10 to 12 years of 
age. No child under 10 years of age was to be 
employed above ground, and regulations were made 
as to the employment of children and women above 
ground. A register was to be kept of boys and 
young persons employed. The payment of wages 
in public- houses was prohibited. Provision was 
made as to weight and measurement, and appoint- 
ment of check-weigher ; single shafts were pro- 
hibited ; mines were to be divided into parts for 
the purposes of safety and for ventilation ; certifi- 
cated managers were to be appointed. Provision 
was made as to returns, notices, &c. Machinery, 
&c., was to be fenced. The system of inspection 
was revised and amended. Provision was also 
made as to arbitration, and as to inquests. An 
elaborate series of general and special rules were 
laid down or provided for the conduct of all mines 
under the Coal Mines Regulation Act, 1872. Similar 
provision was made in the Metalliferous Mines Act, 
1872, in so far as they were deemed to be necessary 
for the protection of the miner and all others em- 
ployed in and about the mines. The Acts applied 
to the whole of the United Kingdom. The chief 
objects of the provisions in all cases were the 
safety of the workers of all ages and both sexes, 
and then specially the protection of children and 
women. Inspection was the means whereby the 
objects sought could be best secured. But some of 
the provisions were very minute and particular, so 
that there should be no loophole of escape if the 
enactments were violated or the rules ignored. The 
legislation was greatly in advance of any previous 
Act in all main particulars essential to safety. 

Miners’ Representatives in Parliament.—Before 
any new Mines Act was passed the working miners 
of England had sent two of their chosen represen- 
tatives to the House of Commons, Mr. Thomas 
Burt, member for Morpeth, and Mr. Alexander 
Macdonald, member for Stafford. Thenceforward 
every measure proposed had to undergo the scru- 
tiny of men well acquainted with practical mining, 
of men who had worked in the mines, knew the 
hardships, and were familiar with all the vicissi- 
tudes, struggles, and conditions of the miner’s 
life. The election of these two men in 1874 was 
but the beginning. Others, like William Pickard 
and Thomas Halliday, fought at that election, and 
lost, the former at Wigan, the latter at Merthyr 
Tydvil. Since 1874 the miners have been able to 
secure representation by such men as William 
Crawford, Charles Fenwick, William Abraham, 
John Wilson, Benjamin Pickard, and Sam Woods. 
The last five named, together with Thomas Burt, 
are there still. Whatever has since been done 
in the way of legislation has had the advan- 
tage of their experience and of their help and 
guidance. 

Legislative Measures, 1872 to 1887.—From 1872 to 
1887 eight other Acts were passed, but they only 
require a passing reference. The first, in 1874, 
the 37 and 38 Vict., c. 54, had reference to the 
rating of meialliferous mines. In 1875 the 
Explosive Substances Act, the 38 and 39 Vict., 
c. 17, applied to mines, especially by Section 59. 
In the same year the Metalliferous Mines Act, 
1872, was amended by the 38 and 39 Vict., c. 39; 
and the Public Health Act, as regards nuisances, 
38 and 39 Vict., c. 55, by secs. 313 and 343. In 
1878 the Weights and Measures Act, the 41 and 
42 Vict., c. 49, applied, especially secs. 65 and 86, 
as regards measurement and weight of coal. In 
1881 the Stratified Ironstone Mines (Gunpowder) 
Act was passed, the 44 and 45 Vict., c. 26. 
1882 an Act was passed to amend the law relating 
to the use of gunpowder in slate quarries, the 45 
and 46 Vict., c. 8. In 1884 the Summary Pro- 
ceedings Act, the 47 and 48 Vict., c. 43, applied as 
to procedure ; and, in 1886, the Coal Mines Regu- 
tion Act, 1872, was amended by the 49 and 50 
Vict., c. 40. Most of these measures had refer- 
ence to safety, especially as regards the use of gun- 
powder or other explosives, and none wey with re- 
spect to measure and weight ; otherwise the provi- 
sions of these Acts need not further detain us. 

Accidents in Mines: Royal Commission.—On 
June 21, 1878, Mr. Alexander Macdonald called 
attention in the House of Commons ‘‘ to the appal- 
ling frequency of disasters in mines,” and in doing 
so reviewed the history of legislation, and its effects, 
showing that the tendency in all cases was ‘to in- 
crease the security of human life.” He declared 
‘that they have been of immense benefit,” but he 


In | Royal Commission in 1842, besides some provisions 


also declared that there were serious defects in 
administration—in the way in which the provi- 
sions of the Acts were carried out. The most har- 
rowing thing in the speech was the tremendous list 
of colliery explosions which he gave from 1849 to 
1877, resulting in the death of 4067 persons, quite 


of roof and sides, &c., &c. He referred to the very 
imperfect system of inspection, the visit being paid 
to the mine usually after an accident, not before, to 
prevent it. The debate upon his motion, and pres- 
sure in other ways, led to the appointment of a 
Royal Commission in 1880, lasting until 1886, during 
which time a series of voluminous reports were 
issued. The investigations were very thorough, 
especially as to explosions, but the Commissioners 
were not very clear as to remedies in some cases. 
There were two difficulties, among others, which 
they had to face. An increase of ventilation had 
lessened the value of the Davy ‘‘safety lamp,” and 


velocity of the air no longer rendered the old type 
of lamp safe. Then it was found not only that an 
accumulation of gas caused explosions, but the im- 
pact of coal-dust, and for the latter no adequate 
remedy seems to have been recommended. But 
greater attention was thereafter paid to lamps ; 
more care was exercised with respect to the use of 
explosives ; more attention was paid to propping in 
the mines, to the air passages, and to the more 
speedy exit of the workers in case of accident. 
From the date of that inquiry also the system of 
inspection has improved, though even yet one of 
the constant complaints of miners is the inadequacy 
of inspection, and sometimes the fitness of inspec- 
tors is called in question. 

Coal Mines Consolidation Act, 1887, and other 
Enactments.—In response to demands for fresh 
legislative protection for coal miners the Govern- 
ment wisely resolved to consolidate as well as to 
amend the laws. This was done in 1887, by the 
50 and 51 Vic., c. 58, ‘“‘ An Act to consolidate with 
amendments the Coal Mines Acts, 1872 and 1896, 
and the Stratified Ironstone Mines (Gunpowder) 
Act, 1851,” each of the three Acts being repealed. 
On that occasion an effort was made to make provi- 
sion for prohibiting females working on the bank 
tops, but the opposition was so great that the 
attempt was abandoned. Miss Emily Faithfull and 
a number of other ladies protested against any such 
prohibition, and women workers from Wigan were 
brought up to the lobby of the House of Commons 
to protest. Some of the miners’ representatives, 
moreover, were not very clear as to whether they 
could support the proposal. In the same year pro- 
vision was made in the Stannaries Act, 1887, the 
50 and 51 Vic., c. 43, with respect to the workers 
in the tin mines, &c., of Cornwall. In 1891 the 
Metalliferous Mines Act, 1872, was amended by 
the 54 and 55 Vic., c. 47, as regards its application 
to the Isle of Man. 

In 1894 two Acts were passed : (1) 57 and 58 Vic., 
c. 42, An Act for the better Regulation of 
Quarries ; it applied the Metalliferous Mines Acts, 
and certain of the provisions of the Factory Acts, 
to quarries ; and (2) the 57 and 58 Vic., c. 52, the 
Coal Mines (Check-Weighers) Act. In 1896 also 
two Acts were passed, (1) the 59 and 60 Vic.,c. 43, 
the Coal Mines Regulation Act, 1896, which pro- 
vided for special rules, arbitration, plans of 
mines, rules as to lamps, and provisions as-to 
explosives. (2) The other Act only incidentally 
affected mines, the Stannaries Court (Abolition) 
Act, 1896, the 59 and 60 Vict., c. 45. This makes 
a total of 28 enactments since the first report of the 


in other Acts of a more general character having a 
bearing upon mines and miners, especially as re- 
gards the latter, the Education Acts, Public Health 
Acts, and other Acts. 

Enactments in Force, 1897.—There are at the 
present time 22 enactments in force having refe- 
rence specially to mines and mining. Of these five 
relate to ‘* Royal mines,” and regulate rights and 
royalties in respect of the precious metals. These 
need not be touched upon further here, as they 
deal with quite other matters than those specially 
under review. Three others deal with offences 
mainly as to property in mines and minerals, all of 
them of earlier date than 1862. Another Act, of 
1866, deals with the question of foreshores, and the 
rights to the minerals found in such localities ; 
this, therefore, needs no further reference. All 
of these enactments are of an earlier date than the 


apart from fatal accidents caused otherwise, by falls | 1879 


other improved lamps in use at that date. The| 4994 


health may not have achieved 
even by some expected. But the failure to realise 
all that was and is desired is perha 
the dangerous nature of the employment than to 
any lack on the part of the Legislature. The number 
of fatal accidents is still very large, and the number 
of deaths annually is appalling ; the number injured 
every year is enormous, in spite of every precaution. 
But Parliament has done much to minimise the 


begin with 1 William and Mary, c. 30 (1688), and 
end with 29 and 30 Vict., c. 62, in 1866. 

The several Acts in force, in chronological order, 
are as follow : 


1869.—32 and 33 Vict., c. 19, the Stannaries Act, 1869. 
1872.—35 and 36 Vict., c. 77, Metalliferous Mines Act, 


872. 
— and 39 Vict., c. 17, sec. 59, Explosives Act, 


1875.—38 and 39 Vict., c. 39, Metalliferous Mines 
Amendment Act, 1875. 

1878.—41 and 42 Vict., c. 49, Weights and Measures 
Act, secs. 65 to 68. 

1882.—45 and 46 Vict., c. 3, Slate Quarries and Mines 
Act, 1882. 

oe and 48 Vict., c. 43, Summary Proceedings, 


sec. 84. 
1887.—50 and 51 Vict., c. 43, the Stannaries Act, 1887. 
1887.—50 and 51 Vict., c. 58, Coal Mines Consolidation 

Act, 1887. 

1891.—54 and 55 Vict., c. 47, Metalliferous Mines (Isle 

of Man). 

1894.—57 and 58 Vict., c. 42, Quarries Regulation Act, 


1894.—57 and 58 Vict., c. 52, Coal Mines (Check- 
a Act, 1894, 

1896.—59 and 60 Vict., c. 43, Coal Mines Regulation 
Act, 1896. 

_ 1896.—59 and 60 Vict., c. 45, Stannaries Court Aboli- 
tion Act, 1896, 


The above-enumerated 12 separate enactments 
constitute the full list of Acts specially pertaining 
to mines regulation ; but several other Acts apply 
as regards procedure, and some as regards public 
health, education, &c. 

Classification and Subject Matter of Existing Acts. 
—The — of existing Acts are classified 
under five heads: 1. Rights to and in Mines 
and Minerals, inclusive of Common Lands and 
Forestries, together with Offences pertaining 
thereto. 2. Regulations with respect to Coal 
Mines—the Consolidation Act, 1887; the Coal 
Mines (Check-Weighers) Act, 1894; and the Coal 
Mines Regulation Act, 1896. 3. The Metalliferous 
Mines Acts and the Stannaries Acts ; these include 
(a) the two Stannaries Acts of 1869 and 1887, and 
incidentally the Act of 1896. (b) The Metalli- 
ferous Mines Acts of 1872, of 1875, of 1882, of 
1891, and of 1894. 4. The Explosives Act, 1875, 
and some other provisions. 5. The Weights and 
Measures Act, 1878. 6. Provisions as to Offences 
and Summary Proceedings, various Acts. 7. Mis- 
cellaneous provisions comprising various Acts that 
more or less apply, such as the Public Health Acts, 
Factory Acts, Elementary Education Acts, and 
numerous other enactments. 

The two main purposes of legislative regulation 
as regards mines, miners, and mining were and 
are: I. The protection of children and women. 
II. The personal safety and health of the workers, 
of all ages and both sexes. Nearly all the more 
essential provisions centre in these two objects. 

I. The provisions with respect to women and 
children began with the Act of 1842, when all 
females were prohibited from working underground; 
then the ages of female workers above ground were 
regulated, and now they have practically ceased to 
be employed on the pit banks. The employment 
of boys under 10 years of age was to cease at the 
close of 1842. Now no boy under 12 years of age 
can be employed, and the hours and conditions of 
employment of boys between 12 and 16 years of 
age are regulated ; certain restrictions are also im- 
posed with respect to the employment of lads fe 

e 


18 years of age as regards steam engines, &. 

hours of labour, and arrangement as to meal-times, 
are also under regulation, and provision is also made 
as to the education and fitness of child-workers. 
It is not contended that the mining code is perfect 
as regards this division of the subject, especially 
with respect to age ; but the humane provisions 
already in force have done much to improve the 
condition of the mining —— and lift them 
up to a higher level in the social scale, a level, in 
fact, which will compare favourably with the workers 


in any other trade or occupation among wage- 


earners, however skilled they may be. 
II.—The provisions with — to safety and 
that was hoped, 


rather due to 











Mines Regulations Acts proper now in force ; they 





danger where it has not been able to find a way to 
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prevent disaster. Safety of human life was the 
tirst object—by double shafts, by ventilation, by 
propping in the mines and workings, by efficient 
machinery and proper gear; by the regulation of 
lights and lamps, and of the use of explosives ; by 
provision of pumping apparatus in case of water ; by 
“segerses astofencing, signalling, and other matters. 
Sut safety from personal danger and injuries by 
accidents were not the only care of the Legislature, 
for ‘‘ healthful conditions” have also been sought, 
not only in the Mines Regulation Acts, but also 
in the Public Health Acts, Nuisances Removal 
Acts, and other enactments. 

The means employed for the attainment of these 
objects are inspection and supervision by capable 
Government inspectors, by public inquiries in cases 
of accident, by elaborate reports from all the mining 
districts, by insisting upon proper plans of the 
mines, and upon superintendence by a _ properly 
certificated manager. General rules are laid down 
as to management, and special rules are sanctioned 
by the Home Secretary in certain cases. Regula- 
tions are made as to truck, payment of wages, check- 
weighing, as regards weight and measure, as well 
as in the Truck Acts and the Weights and Measures 
Acts. In no country in the world is there a code 
of laws so merciful and protectiye to the miner as 
in this country ; and in no other country is the 
mining population so advanced in intelligence and 
general conduct asin Great Britain. And perhaps it 
can be added that in no country is mining more safe, 
productive, and remunerative to the coalowner than 
in the United Kingdom, notwithstanding the many 
complaints and drawbacks. 

Accidents and Injuries.—It may be added, as 
regards accidents and injuries, that Lord Campbell’s 
Act of 1846, the 9 and 10 Vict., c. 93, applies only as 
regards fatal accidents; the Employers’ Liability 
Act, 1880, the 43 and 44 Vict., c. 42, applies in 
cases of injury or death, if caused by want of 
precautions for safety ; and also the Compensation 
Act, 1897, the 60 and 61 Vict., c. 38, as regards all 








accidents and injuries sustained while at work, 
however caused, applies to miners. The two first- 
named Acts apply to all trades and occupations 
(except domestic servants); but the last-named 
Act only applies to certain trades and occupations 
specifically mentioned, miners being included. In 
the latter Act, compensation is not dependent upon 
neglect of precautions, as under the Employers’ 
Liability Act, the main question being, after proof 
of injury, the amount of compensation. The 
above-quoted Acts, together with the provisions in 
the Mines Regulation Acts, and other Acts, tend 
to insure safety ; but if accidents occur, the Acts 
here referred to provide as to compensation for the 
injuries sustained. 








FRENCH RAILWAY MATERIAL AT THE 
PARIS EXHIBITION. 


Tue Exurpir oF THE SouTHERN RaiLway oF 
FRANCE. 

Tue Southern of France, metre gauge railway, makes 
an excellent display of locomotives, rolling stock, and 
signals at Vincennes. This week we publish illustra- 
tions of two vehicles, and shall on an early occasion 
describe the locomotives that have been built by them 
for working over the heavy gradients which characterise 
the greater part of their system. It should be explained 
that a large proportion of this company’s passenger 
traffic is created by crowds of tourists who frequent 
the picturesque districts served by the company’s lines, 
and who require a specially well-equipped class of 
carriages, Examples of these carriages form a part of 
the company’s exhibit at Versailles, and it will be 
seen from the illustrations which we publish on page 
263 that they have been designed with a special view 
to fill the conditions for which they are required. As 
will be seen from the illustrations, they are saloon car- 
riages with a platform at each end, and with very large 
windows, so that the view shall not be obstructed. 
They are mounted on two trucks to facilitate their 

sing over the sharp curves on the line; the extreme 
ength of body is 10.09 metres (33 ft. 1} in.) and 12.30 
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metres (40 ft. 4} in.) over the frames. The intericr 
length of the body is 9.922 metres (33 ft. 2;% in.), and 
the internal width is 2.3 metres (7 ft. 6,%; in.), which is 
considerable for a line of 1-metre gauge; the clear 
headway in the centre of the carriage is 2.30 metres 
(7 ft. 6,°;), the outside height above the rails is 3.25 
metres (10 ft. 7}$ in.). The mg and sections that we 
publish of these carriages, show the general internal 
arrangement; there are seats for three passengers 
in the width of the carriage; the central passage is 
wide, so as to admit of easy circulation from one end 
to the other, and access through the whole length of 
the train is possible by means of the platforms at the 
ends. A few particulars may be added about the 
frames and trucks. The total length is 12.70 metres 
(41 ft. 8 in.), and the width of frame is 1.77 metres 
(5 ft, 914in.). The truck frames are 2.10 metres 
(6 ft. 10}4 in.) long and 1.546 metres (5 ft. 0 in.) 
wide. The wheelbase for each truck is 1.20 metres 
(3 ft. 114 in.), while ‘the distance from centre to 
centre of the trucks is 7.60 metres (24 ft. 11,°, in.) ; the 
diameter of the wheels is 650 millimetres (2 ft. 1,% in.). 

In addition to tke special carriages to which we 
refer, this company shows some 20-ton freight wagons, 
which are illustrated above. It is curious to find 
on a metre gauge railway of this description, wagons 
with the carrying capacity far superior to that of 
similar rolling stock on the main French lines. 
The company has been led to this common-sense 
development of its freight rolling stock by the neces- 
sity of decreasing as far as possible the cost of traction. 
These wagons are mounted on bogie trucks, which are 
also an innovation for rolling stock of this class in 
France. The total length of these wagons is 15 metres 
(49 ft. 2,%; in.), the length of the wagon body being 10 
metres (32 ft. 914 in.), and its clear width 2.22 metres 
(7 ft. 6;% in.); the total height above the rails is 2.29 
metres (7 ft. 6,*, in.). As will be seen from the illus- 
tration, the form of the wagons is such as to give the 
largest carrying capacity. “Sewane the centres of the 
trucks there is a distance of 7.40 metres (24 ft. 3°; in.), 
and the length of wheelbase for each truck is 1.20 
metres (3 ft. 11} in.); the diameter of the wheels is 
.75 metre (2 ft. 54in.). The trucks are all of them 
fitted with hand-brakes and eight brake-blocks; 
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they are also equipped with a compressed-air brake of 
& new type which is to be seen at the Exhibition, and 
which we propose to describe shortly. This brake is 
known as the Lipkowsky system. 











A Great CanapiaAn Bripes.—Mr. M. P. Davis, who 
has a contract for the superstructure of the great St. 
wrence Bridge at Quebec, has spent a few days on the 
He has now 150 men at work, and he 
expects to have 400 before the close of September. It is 
his intention to have the two anchor piers finished before 
ld weather sets in. The bridge will stretch 
point just south of the Chandiére on the south side 
of the river across to Cap 
Granite quarries at Riviere 4 Pierre, on the Lake St. 
vhn Railway, 60 miles from Que’ 
r. Davis estimates the quantity of masonry at 50,000 
cubic yards, 5000 of which will be finished when his men 
close down for the season, abou id 
wo abutments—one on the Quebec and the other on 
the Lévis side—there will be two anchor piers and two great 
Fiver piers, the latter supporting a span of 1800 ft.—said 

















on the north side. 














have been secured. ‘ 
to be the longest ever designed by any bridge-makin 
concern in the world. The cantilever s 
Bridge is 1710 ft., or 90 ft. short of the St. Lawrence 
f From each abutment to its neigh- 

tance is 400 ft., and the anchor spans 
. each. Thus, the total length of the bridge 


Bridge’s central s 

















from abutment to abutment is to be 3600 ft., or rather 
more than two-thirds of a mile. Although the anchor 
piers are to be completed this autumn, it is expected that 
two seasons will be required for building the river piers. 
Mr. Davis has until October, 1902, in which to get the 
substructure built. Next May one of the inner piers 
is to be commenced. Pneumatic caissons, 168 ft. 
by 50 ft. and 50 ft. high, are to be built this 
winter, to be launched when required. The steel 
superstructure is to be the work of the Phenix Iron 
Company, and will weigh about 40,000 tons. Single 

ieces will leave the shop of the Phenix Company weigh- 
ing as much as 110 tons. The bridge is to have a double 
track, and the engineers claim that it will bear the weight 
of as —— locomotives as can be crowded on both 
tracks. ere will also be a double-track tramway and 
a double-track carriage way. The bridge is being built 
by the Quebec Bridge Company. Aid has been voted by 
the Dominion Parliament to the extent of 1,000,000 dols. ; 
by the Quebec Legislature, to the extent of 250.0007. ; 
and by the city of Quebec, to the extent of 300,000 dols. 
The estimated total cost of the bridge is 4,000,000 dole, 
Four railways are interested in the great structure. 
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THE NEWHAVEN AND DIEPPE CHANNEL 
STEAMER “ ARUNDEL.” 
(Concluded from page 210.) 

As promised in our issue of the 17th inst., we now 
publish on our two-page plate the deck plans of the 
twin-screw steamer Arundel, built by Messrs. Denny, 
of Dumbarton, for the Newhaven and Dieppe service 
of the London, Brighton, and South Coast Railway 
Company, and as we gave a general description of the 
ship and her machinery in our previous article, we shall 
confine ourselves now to the features shown on the plan. 
But first it may be premis:d that the Arundel is of the 
following moulded dimensions: 277 ft. by 34 ft. by 
22 ft., with a gross tonnage of 1060 tons, and a speed 
of 21 knots. This high rate of steaming, enables the 
Channel trip tobe made in three hours, and at the 
same time every comfort is insured, for not only have 
the builders great experience with this type of vessel, 
but the Brighton Company, with their knowledge of 
the requirements of the Channel services have, in this 
their Taos ship, requisitioned, and really obtained, a 
miniature liner. 

As will be seen from the drawings reproduced, the 
promenade deck extends right fore and aft—an agree- 
able departure from the usual method of leaving a 
** well” forward. This not only adds to the stiffness 
of the ship, improving her seagoing qualities, but in- 
creases the promenading space, which in a good- 
weather day steamer is a great boon, and at the same 
time it insures a drier main deck for the steerage 
passengers. The shade deck (Fig. 5) is solely for the 
use of officers ; but it serves as a shelter for a consider- 
able area of the promenade, and particularly to the 
entrance to the companion-way to the dining saloon. 
On the promenade deck there is a long tier of houses, 
which includes not only the companion-way to the 
dining saloon, but a cosy smoking-room and several 
private cabins or state-rooms, and also the captain’s 
room, 

Ou the main deck (Fig. 7) the principal feature is 
the dining saloon, situated just forward of the boilers. 
Forward of this saloon the deck space is devoted to 
steerage passengers. At the sides of the engine and 
boiler casing are the engineers’ quarters, officers 
quarters, galley, pantry, &c. At the after end of the 
main deck the sides are left open above the bulwark, 
and the space between the ship’s side and the deck- 
house contains the second-class lavatories, smoking- 
room, and companions. It also serves as a sheltered 
promenade for second-class passengers. On the lower 
deck (Fig. 8) there are, under the dining saloon, two 
large saloons for first-class passengers—one for ladies, 
and the other for gentlemen. These can be arranged 
with sleeping berths in the event of the ship being 
used in the night service. Aft of the machinery on 
the lower deck there are three ealoons for second- 
class passengers, a dining saloon, and two sleeping 
saloons. The crew are berthed on the lower deck 
right forward. 

The fittings and decorations are of the finest cha- 
racter throughout. The sides of the dining saloon are 
finished in a framing of waxed oak in Elizabethan 


style, with characteristic carving. The ceiling is of |- 


pinel pive, covered with decorated Anaglypta panels. 
The sideboards at each side of the door are special 
features. They are of oak, with canopies overhead 
carried on turned and carved columns. The upholstery 
is terra relief velvet, and the table covers and window 
curtains have the arms of the borough of Arundel 
embroidered onthem. The saloon is lighted with large 
circular windows on each side. The framing in the 
ladies’ saloon is of polished oak with sycamore panels, 
in the gentlemen’s saloon richly decorated pine, and in 
the smoking-room oak diaper slightly fumigated, the 
treatment throughout being classical. The second- 
class saloons are in pine throughout tastefully de-:o- 
rated. " 

The arrangements for ventilation are of the most 
approved description. Each compartment has an out- 
let and inlet ventilator, and the’e are placed at oppo- 
site ends to produce a continuous current of air. In 
the principal saloons the fresh air is led in trunks 
under the sofas to avoid draughts. 

Next in importance to comfort and speed in crossing, 
is the facility with which the ship can be brought 
alongside the wharf where th» train awaits passengers, 
and not only are the most reliable capstan and wind- 
lass gears, as made by Messrs. Napier Brothers, 
Limited, Glasgow, fitted, but telegraphs from the 
bridge to the *‘ captain of the capstan” are provided. 
Napier’s gear is shown in Figs. 6 and 7. It is of their 
standard type, with a pair of vertical engines work- 
ing an overhead horizontal axle, geared through bevel 
and worm gear to the windlass axle. The cable 
wheels, which are fitted with one of the firm’s patent 
self-holding brakes, are independent of one another, so 
that one cable can be hove while the other is veered, or 
both cables can be hove together, or veered together, 
as required. The capstan is fitted on the forecastle 
right above the windlass, and is worked from the 
same engines by bevel and spur gear. To the capstan 
in such high-speed steamers there is provided a quick 


purchase for use when the mooring lines are cast off, 
so as to rapidly pull them up when they are drifting 
towards the stern, and thus avoid their becoming 
entangled in the propeller. This quick purchase is 
connected to the capstan gear by a frictional clutch, 
so that it can be instantly coupled up the moment the 
strain is taken off the rope, and it can be hove in at a 
very high speed. On the after part of the Arundel 
there is fitted a steam warping capstan with hori- 
zontal engines, and also a special hand-purchase cap- 
stan as well (Fig. 6). 

Another item in the ship’s equipment, to facilitate 
the work of getting the ship alongside, is the addition 
of Messrs. Stone and Fisher’s patent electric emer- 
gency epgine-room and steering telegraph to Chad- 

urns standard gear. Speaking tubes are usually 
depended upon in the case of a temporary derange- 
ment of the ordinary telegraph ; but ia an engine-room 
such a tube is of little use. The special gear provided 
consists of an electric transmitter connected by wires 
to an electric bell in the engine-room and to a three- 
way indicator, having upon it the three orders—‘‘ go 
ahead,” ‘‘go astern,” and “stop.” The wiring is 
along the line of the ordinary telegraph, and a battery 
conveniently placed provides the current. . Little room 
is required ; the indicator discs are easily seen, and 
the bell in the engine-room continues to ring until the 
order has been acknowledged by the engineer to the 
captain. The same system is applicable to a steering 
telegraph where the station is at a distance from the 
bridge, the indicator showing port, starboard, and 
steady. Such emergency gear is of great utility. 

The steering gear in the Arundel is by Messrs. 
Brown Brothers, of Edinburgh, and is fitted direct to 
the rudder head, as shown in Fig. 7. Messrs. Brown’s 
latest telemotor has been fitted, thus dispensing 
entirely with the cumbrous steering rods and chains 
of the older days. Electric light is being fitted 
throughout, including masthead and sidelights. The 
vessel is provided with suitable cranes, for dealing 
with passenger’ luggage. For trimming the vessel, 
both peaks are adapted for carrying water ballast, 
the pumps being capable of emptying either peak in a 
few minutes. Thus from first to last the equipment 
is most complete, and everything has been done to 
make the vessel a steady, speedy, and reliable steamer, 
as wellas a comfortableand safe one. Thus, as shown 
by Fig. 8, she is minutely subdivided by means of 
watertight bulkheade, the number of compartments 
being 11. The use of watertight doors in the pas- 
sepger accommodation has been entirely avoided, 
each compartment having a separate stairway. She 
has a full Board of Trade outfit for life-saving appli- 
ances, including four boats, 1100 lifebelts, and lif» 
rafts to accommodate 320 passengers. 

The construction of the vessel has been under the 
supervision of Mr. Billinton, the locomotive super- 
intendent, and of Mr. Fisher, the marine engineer of 
the Brighton Company, and she is now doin 
work on the service, under the charge of Captain 
Morris, the company’s able marine superintendent at 
Newhaven. 





THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 
Tue Exuisit o— MM. DusarpINn AND Co. 


MM. Dvusarpin Et Ciz., of Lille, send two engines 
to the Electric Power Station of the Paris Exhibition ; 
one of these drives the dynamo exhibited by MM. 
Schneider and Co., of Creusot, and the other a 
generator of the Société Kclairage Electrique. The 
exhibit of this firm is, therefore, of high importance. 
The works of MM. Dujardin et Cie., were established 
at Lille in 1867, for the execution of small work 
connected with spinning and weaving mills; in a 
short time this was supplemented by sugar-making 
machinery. Ina small way the firm built steam 
engines ; but it was not till 1886, when the patents of 
Corliss, Wheelock, and others had expired, that they 
devoted themselves wholly to this branch of construc- 
tion. In 1892 the company had built a triple-expansion 
engine of 1000 horse-power, and in 1898 orders for 
no less than 100,000 horse-power were on the com- 

ny’s books. A large proportion of these orders were 
or very special work. Thus the company has recently 
furnished the Thomson- Houston Company with power 
for electrically working the traios on the new exten- 
sions of the Orleans line in Paris : these are two engines 
of 1700 horse-power each. Another engine of excep- 
tional size is one furnished to the Forges de Chatillon 
et Commentry for driving a rolling mill; this is 3500 
horse-power. At the present time the company 
appears to devote itself especially to the cunstruc- 
tion of different types of engines for driving elec- 
tric generators. With the exception of a valve 
gear, patented by M. Dujardin, there is little claim 
to novelty in the engines built, but the good points 
of different standard types have been adopted where 
it has been desirable. 











* See page: 647, 712, 746, 815, and 846 of vol. Ixix., and 
fages 12, 50, 79, 131, 149, and 207 ante. 


As just said, a special feature of the engines we are 
noticing is the valve gear devised by M. Dujardin, and 
bearing his name ; a short explanation of the arrange- 
ment will suffice, as except in dimensions, the arrango- 
ment is practically the same in all the engines of the 
exhibit. In the Dujardin system, a -small eccen- 
tric with a throw of a few centimetres contro!s 
the releasing of the gear; the distribution device 
comprises, for each of the steam admission valves, 
a projection on which a slight effort suffices to 
insure release. This effort is produced by projec- 
tions on two rods which are given a as 
movement by the eccentric. ‘The point of contact 
between the rods and the projections is on the axis of 
oscillation of the admission valves ; as the eccentric is 
set with a slight lead on the piston, the release can be 
regulated in all positions of the valves, and at almost 
any part of thestroke. The moment of contact depends 
on the oscillating arm of the gear, which, according to 
its varying positions, controls the movement of the 
rods ; to do this it acts on a double and reverse threaded 
screw ; the angular movement of this screw shifts two 
nuts to and fro; each nut carries the oscillating axis 
of a small vertical balanced lever, each of which is con- 
nected at its upper part to the eccentric, and below 
to one of the rods. The itiun of the nuts thus 
varies that of the rods, and consequently the period of 
release. 

Asarule, the manufacturers employ a vertical air 
pump placed below the ground level with the condenser, 
very large dimensions being given to them. The 
Dujardin condenser is supplied with a safety air admis- 
sion device, which is operated automatically by a 
float as soon as the water in the condenser reaches too 
high a level; air is thus admitted by the valve, and 
the water injection is stopped. All the main shafts in 
these Dujardin engines are hollow, and made of Martin 
steel ; cranks, crank and crosshead pins, piston-rods, 
&c., are of the same material ; the cylinders rest on 
cast iron bed-plates, and are free to move to facilitate 
expansion; the system of lubrication is very com- 
plete, oil pumps and hand lubrication being provided. 

We may now pass on to a description of the two 
engines exhibited by MM. Dujardin, commencing with 
the larger, which drives the 1000-kilowatt Creusot 
three-phase alternator, giving a current of 3000 volts 
at 50 periods. The motor is triple-expansion with four 
cylinders—one high-pressure, one intermediate, and 
two low-pressure; it is a condensing engine of the 
horizontal type, with two cranks set at an angle of 
90 deg. The alternator, which takes the place of a 
flywheel, is mounted on the engine shaft between the 
two main bearings ; at a speed of 72 revolutions, the 
coefficient of irregularity per revolution is one two 
hundred-and-fiftieth. The two low-pressure cylinders 
are attached to the frame; that on the right is con- 
nected tandem to the high-pressure, and that on the 
left to the intermediate cylinder. The cylinders rest 
on the frames in guides, and are thus free for move- 
ments of expansion, The Dujardin system of steam 
distribution is adopted for the high - pressure 
cylinder, with automatic admission controlled by the 
regulator. The same system is employed for the 
intermediate cylinder, with variable expansion con- 
trolled by hand. The distribution in the two low- 

ressure cylinders is by four cylindrical valves placed 
in the bottom of the aden. Each cylinder is 
enclosed in a steam jacket. Live steam from the 
boiler circulates round the high-pressure cylinder 
before its admission; the bottom and cover of this 
cylinder are also jacketed by the live steam coming 
from the superheater placed in the steam main, as 
close as possible to the high-pressure cylinder. The 
jackets of the intermediate and low-pressure cylinders, 
as well as the covers, are heated with steam expanded 
to about 85 lb. to the square inch; the same arrange- 
ment applies to the receivers, placed one between 
the high-pressure and intermediate cylinders, and 
the second between the latter and the two low- 
pressure cylinders. An expansion device is placed 
between each of the receivers and the corresponding 
cylinders. On each side of the motor is a con- 
denser with two single-acting vertical air pumps; 
these have double cylinders, and three circles of small 
diameter valves. The pistons of each of these groups 
are driven from a three-armed lever, which is operated 
from the crosshead of the steam piston. The pistons 
of the air pump are coupled to two horizontal arms in 
such a way that they work alternately. The con- 
densers and air pump are placed in the foundations of 
the engine ; po condenser, besides the inlet at the 
top for the ordinary injection valve, is provided with 
a small sluice valve by which water under pressure 
can be admitted to charge the pumps in case they fail 
to act with the ordinary admission. The cranks, 
crossheads, &c., are driven on the shafts or respective 
rods by hydraulic pressure, and are not keyed in 
any way; the pressure employed varies from 8) 
to 285 tons, the last being for the cranks on the 
main shaft. The engine is lubricated continu- 
ously by an oil circulating pump placed under the 
floor level; between the high-pressure and inter- 








mediate cylinders is a panel on which are fixed 
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the levers controlling all the various operations for 
working the engine. The following are the leading 
dimensions of the engine: 


Diameter of high-pressure 


cylinder, ... ..._... = .610 m. (24 01 in.) 
Diameter of intermediate 

cylinder... as - 1.050,, (41.34,, ) 
Diameter of low-pressure 

cylinder es wee, | as Oe sD 


Length of stroke 1.640 ,, (65.96 ,, ) 


Number of revolutions per 


minute aes ie ea 72 72 
Average linear velocity of 
PNR 5) se a, BOON, CB FE) 
Steam pressure . 11 kilogs. (156 lb. per 
square inch) 
Total expansion for 1700 ; 
horse-power indicated 19 19 


Corresponding admission to 
high-pressure cylinder 

Fg. 3. 

CGreusot Diagreans. 


1700 LP. 






HP. 


ioe 








2 

Stearv Pressure 11% 
Vacuum 69 Sw. 
72. 








Fi 





ig. 5. 
LP. 
| 296 oo 
et 
15%, 





75518) 


fig. 6. 
1200 HP. Diagrams. 







690 LHP. 











Fug.7. Steam Pressure 6,"500 
Vacuan 69 av 
Revs. 62. 
LP. 
610 THB. 





Sore 
7 15% 
(55/5.B) 


High-Pressure Cylinder : ; 
Diameter of admission valves .170 m. (6.69 in.) 
Area of steam openings... .03 sq. m. (.323 sq. ft.) 
Mean steam velocity 4 37 m. {121 ft.) 
Diameter of exhaust open- ; 

ings ... . 170 m. (6.69 in.) 


Area of exhaust openings ... .0340.sq. m. (.366 sq. ft.) 
Mean steam velocity : 32 m. (105 ft. 
Diameter of steam main ... .210 m. (8.26 in.) 

és exhaust pipe ... -220 ,, (8.66 ,, ) 


Intermediate Cylinder : ‘ 
Diameter of admission valves -250 m. (9.84 in.) 
Area of steam openings . .08 sq. m, (.860 sq. ft.) 
Mean steam velocity 42 m. (137 ft.) 
Diameter of exhaust open- : 

ings ... sae re eon .250 m. (9.84 in.) 
Area of exhaust openings ... .1050 sq. m. (1.13 sq. ft.) 
Mean steam velocity . 31 m. (101 ft.) 
Diameter of steam main ... .310 m. (122. in.) 
PS exhaust pipe... .360,, (14.17 ,, ) 
Low-Pressure Cylinder : 


Diameterofadmissionvalves —_.250 m. (9.84 in. 
Area of steam openings... .0750 sq. m. (.807 sq. ft.) 
Mean steam velocity 4 44 m. (144 ft.) 


Diameter of exhaust open- ; 

i -250 m, (9.84 in ) _ 

.1155 eq. m. (1.24 sq. in.) 
28 m. (92 ft ) 


.3L0 m, (12.2 in.) 
ss exhaust pipe... .360,, (1417 ,, ) 
Total volume of first mean 
pressure receiver ... ... 873 c. m. (30.83 cub. ft.) 
Ratio of volume to high- ape 


pressure cylinder ... 
... «420 c. m. (14.83 cub. ft.) 


ings ... bei i Sere ais 
Area of exhaust openings ... 
Mean steam velocity A 
Diameter of steam main ... 


Total volume of second low- 


Ratio of volume to mean 
pressure cylinder 


Ratio of volume to low- 
pressure cylinder 
Diameter of air pumps 
Length of stroke mA 
Ratio of volume of one low- 
pressure cylinder to the 


1.5 
.550 m. (21.66 in.) 
.350 ,, (1378 ,, ) 





... ol per cent. 31 per cent. 
































useful volume of air pump 19 
Diameter of sbaft at bear- g 
ings ... eS oe .. +400 m. (15 75 in ) 
Length of bearings... —... os 51,, ) 
Diameter of shaft at alter- 
nator bee asess .. 2650 ,, (2559 ,, ) 
Diameter of crankpin -250 ,, ( 9.84,, ) 
Length of crankpin... ¥ »» (10.23 ,, ) 
Diameter of piston cross- 
head pins ... eee ee ye ee 
Length of piston crosshead 
pins eve eee eee oes -250 ” ( 9.84 ” ) 
Fig.8. 
Soc. U Eclairage Electrique 
Diagrams. 860 H.-P. 
AP. 
480 THP. 
Spring Rss 
25 In 
” Steam Pressure 94 
Fig. 9. Vacuum 69 9a 
Be 60. 
sis 370 LHP. 
Fig. 
300 HP Diagrams. 
IEP. 
147 TBP. 
po 
4m 
Steam Pressure 6”500 
Fig. tt. é ese 
Revs 64 
LP. 
153 LHP. 
§ 
Bm 
TOBIEL] 
Length of connecting-rods 4,125 m. (13 ft. 6.4 in.) 
Diameter of connecting- - 
rods, lower end ... ... +165 m. (6.49 in.) 
Diameter of connecting- 
rods, middle Ae ia , CBs, 
Diameter of connecting- 
rods, upperend ... She! 2G gg (Eee 
Diameter of piston-rods, low- : 
pressure cylinders... «» 170m. (6.69 in.) 
Diameter of piston - rods, 
high and intermediate ... .140,, (5.51,, ) 


The second engine exhibited by MM. Dujardin 
et Cie., drives an alternator supplied by the Société 
Eclairage Electrique, and develops 500 kilowatts. It 
is a horizontal two cylinder tandem compound-con- 
densing engine ; the alternator acts as a flywheel, and 
its diameter and weight suffice to secure a coefficient 
of irregularity of about one three-hundredth, at a 
8 of 50 revolutions. The engine is arranged 
tandem, with the low-pressure cylinder bolted to 
the frame in which the guides for the crosshead 
are made. The valve gear is of the same system 
as that already described. Both cylinders are 
steam - jacketed; for the high - ressure cylinder, 
the steam from the boiler circulates through the 
jacket before its admission to the cylinder, the 
bottom of which is also jacketed and supplied 
with steam from the superheater. The sides and end 
of the low-pressure cylinder are heated by the exhaust 
steam, as also is the jacket of the intermediate re- 
ceiver between the two cylinders; a reducing valve 
is between the receiver and the high-pressure 
cylinder. The condenser is cylindrical, and the single- 
acting air pump is vertical with three rings of valves 
of smal! diameter. The pump is operated by an oscil- 
lating lever, with two arms worked from the crosshead 
of the steam cylinder. Condenser and air pump are 


oa 1 
Total volume of condensers 2.120 c. m. (74.87 cu». ft.) 


both placed in the foundations of the engine ; injection 
water is supplied to the condenser through a valve at 
the upper side, and there is also a small sluice valve 
for supplementary admission, as described for the 
J other engine. 

The leading particulars for this engine are as follow : 


Hydraulic pressure used in 


nang cranks on shaft ... 340 tons 
Hydraulic pressure used in 

forcing crankpin ... a 135 _,, 
Hydraulic pressure used i 

forcing crosshead pin 100 ,, 


Diameter of high-pressure 


cylinder pt sil -650 m. (25.59 in.) 
Diameter of low - pressure 
cylinder... Gas e- 1100 ,, (43.31 ,, ) 
Length ofstroke... -- 1.350 ,, (53.15 ,, ) 
Number of revolutions per 
WUIOS sss: gas one 80 80 
Mean speed of piston . 3,600 m. (11 ft. 10 in.) 
Steam pressure sak «. 9kilogs. (128 lb, per 
- in. 
Total expansion for * 850 siesta 
horse-power indicated ... 17 17 
Corresponding steam admis- 
sion ... meet en ...18 per cent. 18 per cent, 
Diameter of main steam 
pipe ... va a .. 210 m. (8.26 ,, ) 
Diameter of admission 
valves, high-pressure cy- 
linder sae ose «» «170 ,, (6.69 in.) 
Area of steam openings ... .0325 sq. m. (35 sq. ft.) 
Mean velocity of steam... 36.7 m. (120 ft.) 
Diameter of exhaust valves -170 ,, (6.69 in.) 
Area of openings 422 sq. m. (.4548q. ft.) 
Mean velocity of steam 28% m. (93 ft.) 
Diameter of steam pipe -210 m, (8.26 in.) 
” exhaust pipe ... 220 ,, (8.66 ,, ) 
ee admission valves, 
low-pressure cylinder -250 ,, (9.84 ,, ) 
Area of steam openings -0836 sq. in. (.9 eq. ft.) 


Mean velocity of steam 
Diameter of exhaust valves -250 ,, (9.84 ,, 
Area of exhaust openings ... .110 sq. m. (1.18 sq. ft.) 
Mean steam velocity 30.5 m. (100 ft.) 
Total volume of receiver .... .622 c.m, (21.95 cub. ft.) 
Ratio of this volume to that 

of high-pressure cylinder 1.4 
Total volume of condenser... 1.570 c.m. (55.4 cub. ft.) 
Ratio of volume to that of 

low-pressure cylinder 
Diameter of air pump 
Length of stroke sf 
Ratio of intermediate-pres- 

sure cylinder to useful 


41 m. (134.5 ft.) 


1,25 
-700 m. (27.56 in.) 
-350 ,, (13.78 ,, ) 


capacity of air pum ve 19 
Diameter of driving haf tin 

bearings... wi tae .430 m. (16.93 in.) 
Length of bearing... ee -830 ,, (32.68 ,, ) 
Diameter of shaft in outside 

bearing bee -430 ,, (16.93 ,, ) 
Length se oe see .830 ,, (32.68 ,, ) 
Diameter of shaft at alter- 

nator ie ia tthe -600 ,, (23 62 ,, 
Diameter of main crankpin .250,, ( 9.84 ,, 
Length e a -260 ,, (1023 ,, 
Diameter of crosshead pin 200 ,, ' 1.OF 4. 

ngt ” ” +250 ” 9 84 29 ) 
Length of connecting-rod... 3375 ,, (11 ft.) 
Diameter of connecting-rod, 

lower end ... oe re -165 ,, (6.49 in.) 
Diameter of connecting-rod, 

middle acne. Pveehe ic eat ARO ape eee D 
Diameter of connecting-rod, 

upper end ... ake ag -185 ,, (7.28 ,, ) 
Diameter of high-pressure 

piston-rod ... sh ape 170 ,, (6.69 ,, ) 
Diameter of low - pressure 

piston-rod na Sai = | oR pes A Sag 


Besides the engines in the Power Station, two others 
are exhibited by MM. Dujardin et Cie. The first of 
these is of 1200 horse-power indicated; it is com- 
pound with two cylinders, horizontal, and with two 
cranks set at 90 deg. The flywheel is made in two 
se secured by 54 millimetre (2.13 in.) bolts and 
orged steel keys. Therim is connected to the boss by 
ten arms; on its face are cut 28 grooves to receive 
cables of from 45 to 48 millimetres (1.77 in. to 1.89 in.) 
in diameter; these cables are in contact with the 
wheel for a length of 7 metres (23 ft.), and their 
driven speed is 22.700 metres (74.5 ft.). The flywheel 
is designed to insure, at its normal d of 62 revolu- 
tions, a maximum coefficient of irregularity of about 
one in 150 per revolution. The same general charac- 
teristics described for the other engines are seen in 
this one; arrangements for steam jacketing, method 
of condensing, Kiviag air pump, &c. The principal 
particulars, however, will be of interest. 


Hydraulic pressure used to 





force crank-arms or shaft 205 tons 
Hydraulic pressure used to 
: —— <i bea eis 80 ,, 
Hydraulic pressure used to 

cross) Pr: sin 7 62 ,, 
Diameter of high-pressure : 

cylinder... we ewe «= 960 m. (29,53 in ) 
Diameter of low-pressure 

cylinder ssa! ee MOOG RTS 
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Length of stroke 
Number of revolutions 
Mean speed of pistons 
Steam pressure 


Total ex ion per 1200 in- 


dicated horse-power 
Corresponding steam ad- 
mission. a 
Diameter of steam pi pes : 
” valves, 


high pressure : as 
Area of admission openings 
Mean velocity of steam 
os of exhaust — 


ings . 
Area of exhaust openings .. 
Mean velocity of steam 
Diameter of steam pipe 
exhaust pipe 
Diameter of low- -pressure 
cylinder mp sen Cha valves 
Area of steam o 
Mean velocity o! a 
Diameter of exhaust valves 
Area of exhaust openings .. 
Mean velocity of steam 
Diameter of steam pipe 
exhaust ,, ... 
Total volume of receiver ...1. 
~—_ of ditto to that of 
-pressure ee aes 
rent volume of condenser.. 
Reto of ditto to _ of low- 
pressure cylinder .. e 





























1.650 m. » -scpinbaary 


3.410 m. “tee. 2.in.) 
; 6.500 kil 


logs. 
(92.45 lb. per sq. in.) 


13 
27 t. 

250 mh. (9.84 in.) 
-200 ,, (7.87 ,, ) 
0390 sq. ‘m. (; S1seq ft ) 
38.6 m. (127 ft. 7 in.) 
“pe m. (7.87 in.) 
ot ge ft.) 

mm. (8 ‘7 iD D.) 
Ta . ( 9.84 ~~ 
.270 ,, (10 0.63 , ») 


») 
lize (La ft.) 
+= 45 ft.) 
gn tain, 
oe m. t. 

wey bin) 


475", 8705) 
290 c. m. (5. t0 ote ft.) 
ey {106 cub. ft) 

1.2 





Diameter of air pump .. 1,050 m. (41.34 in.) 
Length of stroke... ne -310 ,, (12.20 ,, ) 
Ratio of volume of low-pres- 

sure to that of air pump 19 


weaiens of main shaft at 
.. 84) m., (13.39 in.) 
Length. a main shaft at 


bearings 600 ,, (23.62 ,, ) 
Diameter of main shaft at 

flywheel... .540 ,, (21.27 ,, ) 
Diameter of crankpins ios. RRB 5 ob ZARB ci ) 
Length of crankpins ae -225 m. 8.85 in.) 
Diameter of crosshead pin -185 ,, (7.28 ,, ) 
Length ” 7 


( 
connecting: rod 4. 135 m. "(13 ft. 6 ‘din. ) 
Diameter of connecting: rod, 


lower end . i. 135 m. (5 31 in.) 
Diameter of connecting. rod, 

middle... 180 ,, (7.08 ,, ) 
Diameter of connecting- rod, 

upper end ... Cas .150 ,, (590,, ) 
Diameter of piston- rods... -145 ,, (5.70 ,, ) 


The last engine of the series, which is of 300 indi- 
cated horse-power, closely resembles in design and 
details those alread iy described. It is also for rope 
driving, and its flywheel, which is 4.5 metres 
(14 ft. 9 in.) in diameter, is grooved for ten cables of 
45 to 48 millimetres (1.77 in. to 1.89 in.) in diameter. 
The coefficient of irregularity at a speed of 84 re- 
volutions is about ,};. We give the leading parti- 
culars as before. 


Hydravlic pressure for fore. 
logoncranks ... ... 95 tons 











Hydraulic-pressure for fore- 
ing on érankpins .. 

Hydraulic pressure for fore- 
ing on crosshead pins 

Diameter of high-pressure 
cylinder 

Diameter of low- - Pressure 
cylinder... ae 

ps of stroke 
Number of revolutions 

Mean speed of pistons 

Steam pressure Ls 

Total expansion for 300 h. p. 

Corresponding steam _— 
sion . 

Diameter of steam pipes . 

Diameter of admission 
valves, high-pressure cy- 
linder 


Area of admission valves ... . 


Mean velocity of steam 
— of exhaust valves 
Area of 
Mean velocity ‘of steam 
Diameter of steam pipes . 
exhaust pipes 
Diameter of steam valves, 
low-pressure cylinder 
Area of steam valves, low- 
pressure cylinder... 
Mean velocity of steam 
Diameter of exhaust pipe .. 
Volume of receiver . “! 
Ratio of volume to that of 
high-pressure cylinder ... 


.0405 sq. m. (.436 sq. 
31 on diiie’siny 
-230 m. (9 05 in 

. .438 c. m. "(AB cub. ft.) 


1000-KILOWATT COMPOUND ENGINE AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MM. DUJARDIN ET CIE, 


48 tons 
29 4 
-430 m. (16.93 in.) 


.800 ,, (31 50,, ) 
-900 ,, (35.43 ,, ) 
84 


2 520 m. (8 ft. 3 
45 


in.) 
6.5 5 kilogs, (92.4 Ib.) 


29 per cent. 
.130 m. (5.11 in.) 


135 ,, (531 ,, ) 
0099 sq. 'm. (.106 sq. ft.) 
37 m. (121 


0153 04, ma (165 00, ft.) 
m 

24 = (78 ft. 9in) 
-130 m. (5 11 in.) 
-150 ,, (5.90 in.) 


135 m. (5.31 in.) 


-) 


3.7 
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may be 6 ft. or 6 ft. 6 in., and the length of base bear- 
ing on the springs will be 14 ft. 6 in, or 15 ft. Accord- 
ing to the variations just mentioned, the other dimen- 
sions will be as follows : 


Ft. In. Ft. In. Ft. In. 
Width over the upper 
frames... bes 5 45 5 103 6 
Length of axles .. 5 9 6 é 6 i 
Total width " 5 11 6 5 6 6 


The distance from the rail to the upper side of the 
frame when the truck is carrying the carriage empty, is 
25} in. or 268 in., according to whether the wheels 
are 20 in. or 33 in. in diameter. 

The wheels are of chilled cast iron, and the axles 
of crucible steel ; the wheels are forced on by a hydraulic 
pressure of 25 tons. The axle-boxes are of the dust- 
proof type, with a large oil reservoir. The track is 
provided with a double series of independent springs, 
one carrying the carriage body, and the other beariog 
on the boxes. The latter are coiled springs, 1} in. 
high and 4} in. in diameter; they can carry a | 
of 5500 lb., with l-in. compression, The body springs 
are of two kinds, viz, : spiral springs placed in pairs on 
each side of the frame and plate springs. The spiral 
springs are 7 in. long and 4} in. outside diameter, with 
a carrying power of 2500 lb., and a compression of 
2 in. ; the plate springs are p'aced as shown on the 
engraving ; they are 36 in. long, and are made of five 
plates, 3 in. by ,°,; in., with a carrying power of 3000 lb., 
and a deflection of 24 in. The system of brakes is 
efticient, and the blocks are hung so that they fall 
clear of the wheels, except when they are in use. It 
may be remarked that comparatively little tramway 
rolling stock is shown at the Exhibition. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—A quiet business was done 
in the pig-iron market last Thursday forenoon. The 
cash price was very firm, and touched 74s. per ton, 
leaving off 24d. per ton under that quotation. The 
business done was limited to Scotch iron at both 
meetings of the ‘“‘ring.” The settlement prices at the 
close were: Scotch iron, 73s. 74d. per ton; Cleve- 
land, 7ls. 6d.; Cumberland hematite iron, 803. 104d. 
per ton. On the following forenoon there were 1 
tons of iron dealt in, and prices remained very firm 
for Scotch round about 74s. per ton. In the after- 
noon 4500 tons of Scotch iron changed hands, and prices 
were very strong, the quotations for cash leaving off 
1s. 14d. up on the day, and at the close the settlement 

rices were: 74s. 9d., 71s. 3d., and 80s. 104d. per ton. 

usiness was at a standstill in the warrant market on 
Monday forenoon. Only a couple of lots chan hands. 
Scotch iron eased 2d. per ton, while Cleveland rose 6d. 
per ton. In the afternoon 2000 tons changed hands, and 
prices were very firm, Scotch changing hands at 75s. per 
ton. The settlement prices were: 743. 104d., 71s. 74d., 
and 803. 104d. per ton. There were some 11,000 tons of 
iron dealt in during the forenoon market on Tuesday. 
The tone was firm, Scotch iron commanding 75s., and 
Cleveland 7ls. 9d. per ton. There were practically no 
sellers in the afternoon, only 1500 tons changing hands, 
and prices were very strong, Scotch advancing 6d. per 
ton. The closing settlement prices were: 75s. “. 
71s. 9d., and 80s. 104d. per ton. At the forenoon market 
to-day 15,000 tons of iron were sold, and the price of 
Scotch rose other 6d. per ton at 76s. Hematite iron 
made 34d. per ton. In the afternoon 1500 tons were 
bought, and Scotch was raised other 3d. per ton. 
The settlement prices were: 76s. 14d., 71s. 9d., and 
80s, . per ton. The current prices for No. 1 
makers’ iron are as follow: 7 84s. 6d. per ton; 
Calder, 85s. 6d. ; Gartsherrie, .; Summerlee, 88s. ; 
OColtness, out of the market —the foregoing were all 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
823. 6d.; Shotts (shipped at Leith), 883.; Carron (shipped 
at Grangemouth), 85s. 6d. per ton. The following are the 
returns as to shipments of pig iron during the week end- 
ing last Saturday from Scotch ports: To Canada, 100 
tons ; to South America, 150 tons ; to India, 145 tons; to 
Australia, 174 tons; to France, 170 tons; to Italy, 650 
tons; to Germany, 250 tons; to Holland, 100 tons; to 
China and Japan, 152 tons; to other countries smaller 
quantities ; and coastwise, 2902 tons. The total shipments 
for the week were 5960 tone, as compared with 4769 tons 
in the corresponding week of last year. Up to last Satur- 
day 236,233 tons had been ery for the year, against 
170,363 tons for the same period of last year. The situa- 
tion of the warrant market is daily becoming more uncom- 
fortable, and as makers are very bare of stocks, no relief by 
additions to the public stores cn be meanwhile obtained 
by those who have sold ‘“‘shors.” On the other hand, 
it seems doubtful if any one party holds sufficient stock 
to ‘‘ corner ” the market ; but certainly sufficient is held 
to keep up —— and to prevent “ ” taking any 
liberties with the market. Home trade reports continue 
dull, and tinental advices are even duller. America 
continues to develop activity owing to the heavy fall in 
prices there, but scarcity of ocean freight prevents 
this country meanwhile getting the full benefit of 
those reduced prices. The furnaces in blast number 
80, of which six are making basic iron, 37 are making 
ordinary iron, and 37 are making hematite iron. 
Last year at the same time the total in blast was 82. 
The east coast hematite iron is selling at 85s. to 86s. 
per ton, and Scotch hematite iron is selling at 843. to 
85s. per ton. The stock of pig: iron in Messrs. 


and Oo.’s public warrant stores stood at 91,288 tons 





yesterday afternoon, as compared with 92,108 tons 
esterday week, thus showing a reduction amounting to 
boo tons for the past week. 


Finished Iron and Steel.—Quite a flutter has been caused 
in the Scotch steel trade during the week by the announce- 
ment that American ay pee have been bought by a 
Clyde shipbuilder at as low as 6/. 153. per ton, as against 
81. 2s. 6d. per ton asked by local makers. It will thus be 
seen that the cheap coke and coal on the other side are 
affording an immense benefit over the Scotch makers, who 
cannot possibly shade prices with fuel here dearer than 
ever. The renewed inquiry in the shipbuilding branch is 
also an inducement to hold by full list quotations. For 
the other finished iron the demand is still confined to 
dire needs, although travellers report that stocks in con- 
sumers’ hands are very low. The malleable iron makers 
of Lanarkshire have reduced the price of bars by 10s. per 
ton, the quotation for crown bars now being 8/. 15s. per 
ton, and finer sorts 10s. extra. 


Sulphate of Ammonia.—This commodity is now selling 
at about 10/. 17s. 6d. per ton on the spot. Business has 


oad | been done at 10/. 18s. 9d. per ton for September to De- 


cember delivery. 


The Tube Trade.—As proming Shek the tube-fitting 
trade is rapidly passing into the hands of the Germans, 
it is now quite common for tubemakers in this country to 
be asked for thousands of feet of tubing without a single 
accompanying fitting, 

Share Dividends.—The directors of Messrs, Babcock 
and Wilcox have declared a dividend of 1s. per share on 
shares numbe 1 to 440,000, free of income-tax, and 

yable October 1.—The directors of Messrs. A. and J. 

tewart and Menzies, Limited, have declared the follow- 
ing interim dividends for the half-year ending June 30, 
1900, namely, at the rate of 6 per cent. per annum on the 
preference shares, and at the rate of 9 per cent. per 
annum on the ordinary shares—the same as last year. 
—For the year ended July 12 the directors of the Steel 
Company of Scotland have recommended, subject to audit, 
a dividend of 5 per cent. per annum, free of income-tax, 
carrying forward a balance of 3142/. 13s. 


Clude Trust Accounts.—It is expected that the accounts 
of the Clyde Trust will show a surplus revenue of some- 
thing like 40,000. over the expenditure of the year. 


A Contract for Creusot.—Messrs. Loudon Brothers, of 
Glasgow, have recently constructed an exceptionally 
awerful double-headed shaping machine for the Creusot 
orks, a foreign order of which any home firm might be 
proud, as indicative of the good reputation current on the 
Continent for some types of British machine-tools. The 
bed of the machine is 20 ft. in length, the two heads 
being quite independent, and driven by separate gearing, 
composed of a five-step cone and double spur gears, so as 
to provide 10 speeds to each head. 

Acquisition of Nickel Properties.—Messrs. John Brown 
and bo. of Sheffield and Clydebank, Messrs. Vickers, 
Son, and Maxim, and Messrs. William Beardmore and 
Co., Glasgow, have combined to acquire important nickel 
properties in New Caledonia. 

A Light Railway for the Far North.—The Light Rail- 
way Commissioners, after local inquiries as to the 
expediency of granting an application of the Great 
North of tland Railway Company for the construction 
of a light railway from Fraserburg to St. Combe, have 
granted the necessary authority. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield’s Electric Light Supply.—Mr. 8. E. Fedden, 
the general m r of the Sheffield Corporation Light 
Department, has just presented a — to the Electric 
Light Committee of that city, in which he points out that 
the demand upon the machinery was becoming so great 
that, in his opinion, it would before long be necessary to 
provide another supply station. He suggested that sanc- 
tion should be given to the suggested pa rant from 100 to 
50 periods. To do this the sets of plant would have to be 
changed one by one as opportunity occurred, and, of 
course, rg the change each particular set would be 
unavailable for service on the load. To enable the 
alteration to be carried out it would be necessary to order 
two sets of plant (alternating 50 periods), say, each of 
1000 kilowatts, and when these are installed to gradually 
transform the present sets, set by set. The cost of 
altering the present — to 50 periods would be about 
94002. To carry out recommendations he estimated 
would entail a total expenditure of 41,895/. The report 
was fully discussed by the Committee, and a deputation 
was appointed to visit the Paris Exhibition in order to 
examine the latest machinery there on view. 


The Decline in Wool Prices.—The directors of Isaac 
Holden and Sons, Limited, had an unsatisfactory report 
to present to the first meeting of shareholders. The 
chairman (Sir Angus Holden) said on the formation of 
the company the business was in a flourishing condition, 
and they looked forward to a prosperous year. The past 
year had, however, been the worst the firm had ever had 
to record. The record advances in the price of wool up 
to December last stopped the demand for worsted goods, 
the inflow of orders was checked, and prices had conse- 
quently fallen. At the January series of the London 
wool sales prices dropped 10 per cent., at the March 
series from 10 to 15 per cent., at the May series 





ing income tax, interest on debenture stock, and dividend 
on preference shares to December 31'there was left 5020/., 
which the directors proposed to carry forward and appro- 
priate to the payment of the dividend on the preference 
shares, which were cumulative, the dividend being due 
on September 1. This left nothing for the ordinary share- 
holders. The report was adopted. 

The Amalgamated Society of Engineers in Shefield.— 
There are seven lodges of this society in Sheffield at the 
present time, but new members have latterly joined in 
such numbers that the local officials intend to seek power 
to form another branch. When the great strike was in 
progress, and subsequently, the ee the society 

ell onay considerably, but now the number on the roll 
of the Sheffield lodges exceeds the total of 1887 by some 
It is a pleasure to record that the relations between 

men and masters in this great industry continue to be of 
the most friendly character. ; 


Steel Workers’ Conference.—The Steel Workers’ Engi- 
neering and Labour @ have held their annual con- 
ference at Stratford. . M. Humberstone, Sheffield, 
who was re-elected president, remarked that the boom 
in coal was already interfering with their industry, and 
was likely to cripple it in the future. Financially the 
Association is in a sound condition. 

South Yorkshire Coal Trade.—House coal is still on the 
upward grade. A meeting of the coalowners of the dis- 
trict was held in Sheffield on Tuesday, when it was 
stated that Sheffield was fully a month later than other 
districts in putting domestic fuel on a winter footing, 
and it was resolved to advance the = 1s. 8d. per ton 
from September 1. In the trade there is little new to 
report. The demand still keeps the pits going at full 
pressure. The strike in South Wales has sent many 
orders for steam coal to this district, and although the 
price has not been advanced to merchants, orders for 
immediate delivery for shipment are charged 23. per ton 
extra, and in some instances as much as 4s. per ton is 
being paid extra. Present prices to merchants are: 
Best silkstone, 16s. to 163. 9d. ; Barnsley house, 153. 6d. 
to 16s. ; ditto harde, 163, to 16s. 9d. ; and nuts, 12s. 6d. to 
13s. 6d. Washed coke is in brisk request at 24s. per 
ton, and ordinary qualities make 22s. 6d. to 23s, 6d. 
per ton. 


Iron and Steel.—The announcement that several con- 
tracts for new steamers have been given out is welcome 
news to Sheffield firms, who supply heavy castin 
forgings, and other accessories. ‘he outlook in the’ 
armour-plate trade is a'l that could be desired, as not 
only is there plenty of work on hand, but prospects are 
good for’some time to come. The railway companies 
continue to order freely wheels, tyres, axles, and springs 
for the ns they are making, but orders from private 
customers have fallen off considerably. On account of 
the high charges, wagons that 18 months ago cost from 
502. to 667. are now quoted at from 80/. to 90/. Local 
boilermakers are busy, especially with boilers for use in 
connection with electric plant. The pig-iron market is 
not in a satisfactory state. The high cost of production 
has resulted in closing of furnaces, and by that means 
makers are endeavouring to keep up their prices. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mimp.LEsBRouGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, but the tone of the market 
was encouraging, and there was a general feeling that 
a brisk autumn trade might be looked for. The market 
was certainly more in favour of sellers than buyers. 
The latter were rather anxious to do business, and 
in some cases they experienced difficulty in obtaining 
a sufficient supply to meet requirements. For prompt 
f.0.b. delivery of No. 3 g.m.b. Cleveland pig iron, which 
was the quality most in demand, was freely offered, and 
in the early part of the day several parcels changed hands 
at that figure, but later on71s. became the general quota- 
tion, and sell as @ rule, would not entertain offers at 
anything less. There was little or nothing doing on forward 
account. Middlesbrough warrants were at 71s. 6d. cash 
buyers, but very few transactions in them were recorded. 
The lower qualities of Cleveland pig were relatively much | 
jou og than No. 3, and on that account they have re- 
cently been rather freely bought for delivery to Scotland. 
A very plentiful supply of them was reported. No. 4 
foundry was 67s., and grey forge 663. East coast hematite 
pig was & deal inquired for and the supply was 

ardly equal to the demand. Nos. 1, 2, and 3 could not 
be bought under 86s. for early delivery. Business was done 
at that figure. There was no quotation for Middles- 
brough hematite warrants. ish ore was strong in 
price, but there was not much doing in it. Rubio was 
put at 21s. 9d. ex-ship Tees. wi oot however, were by 
no means in a hurry to purchase atsuch a figure. Freights, 
Bilbao to Middlesbrough, were very strong at 8s. 3d. 
Today the market showed no change so far as quota- 
tions for makers’ iron were con The only altera- 
tion was in Middlesbrough warrants, and they eased to 
71s. cash buyers. 


Manufactured Iron and Steel.—In most branches of the 
iron and steel industries a large amount of work is being 
turned out, and substantial orders for bars and ship- 
building material have recently been . Prices are 
not quotably altered, but a strong inclination to advance 
rates for ship-plates and ship-angles is noticeable. 
Common iron bars are 9/. 10s.; best bars, 10/.; steel 


from 10 to 15 _ cent., and at the July series a v 

further drop took place of from 5 to 7} per cent. | hoops, 10/.; steel ship-plates, 8/.; and iron a gm 
At the last two series more wool had been carried forward | 8' ship-angles, and iron ship-angles, each 8/, 2s. 6d.— 
than had actually been sold. Such a thing had never | all less the usual 24 per cent. discount. The steel rail 


occurred before in the history of the trade. After deduct- 








trade is quiet, and demand poor. Heavy sections might 
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now be bought at about 7/7. net at works, Cast-iron chairs 
keep at 4/. 17s. 6d. net. 


Cleveland Miners and Non-Union Labour.—For years 
past the ironstone miners employed at the Eston mines, 
and numbering 800 odd, have complained greatly of about 
a dozen of their fellow workmen who have persist- 
ently refused to join the Cleveland Miners’ Association, 
and who have ali along reaped all the benefits of that 
admirably-managed trade organisation. Matters are now 
looking serious, for by < tie majority ab the ballot 
box the Eston miners have resolved to take the extreme 
step of refusing to work unless the non-union men join the 
society. It is sincerely to be hoped that an amiable 
settlement will be come to. 


Coal and Coke.—Coal is very ag, omy quotations for 
some kinds are moving upwards. ke is in very good 
demand, and the local consumption continues exceedingly 
heav 4 Medium blast-furnace qualities are at 28s. deli- 
vered here. 


NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has been greatly dis- 
organised by the regrettable strike on the Taff Vale Rail- 
way. Some sales of the best large steam coal have been 
reported at 353. per ton. Quotations for small steam 
coal range between 15s. and 203. per ton. The best 
house coal has made 283. to 30s. per'ton. No. 3 Rhondda 
large has been quiet at 303. per ton. 


More Welsh Coal.—Messra. Blindell Brothers, of Car- 
diff, formed a company about eighteen months since to 
reopen the old Blaengwrach Level, which was abandoned 
about 1830. The perseverance of their engineer, Mr. 
Daniel Rees, M.E’, has been rewarded, as the 6-ft. seam 
full of clean coal has been struck. The company is 
about to sink a shaft for ventilation. 


The New Royal Yacht.—A 48 hours’ coal consumption 
trial of the new Royal Yacht Victoria and Albert, which 
terminated at Plymouth on Saturday, was successful, 
The trial was run in the Channel, 7600 horse-power being 
niaintained throughout. The vessel has been coaling 
prior to anchor and turning trials: and if these are satis- 
factory, she will undergo an eight hours’ full power trial 
on the way back to Portsmouth. 


More Welsh Coal for the Admiralty.—The Lords of the 
Admiralty invited tenders a fortnight since for 250,000 
tons of the best steam coal. On Saturday it was an- 
nounced that the Admiralty had concluded contracts 
with somé firms which had tendered, but that the pur- 
chases up to the present time formed but a small moiety 
of the total quantity requi ed. Among the successful 
tenderers were: The Albion Steam Coal Company, 
Limited, 5000 tons; the Cambrian Collieries, Limited, 
30,000 tons; and the National Collieries, Limited, 10,000 
tons. The prices obtained by these firms ranged between 
283. and 30s. per ton net, as against 26s. and 27s. net paid 
by the Government for coal under contracts let earlier in 
August. 


Milford Docks.—The report of the directors of the Mil- 
ford Docks Company for the half-year ending June 30, 
states that the local trade returned a profit of 2797/., as 
against 1422/. for the same period of 1899. Warrants are 
being prepared for the payment of 14s. 3d. per cent. as 
interest for the half-year upon the debenture stock A, 
the payment having been 7s. 3d. per cent. for the first half 
of 1 Debenture stock A to the amount of 2/. 16s. 1d. 
per cent, of their holdings has been allotted to the holders 
of that stock for unpaid interest, in pursuance of the Mil- 
ford Docks Act, 1 which received the royal assent 
July 10. The directors anticipate that the more settled 
position of theeompany will favourably affect negotiations 
for the extension of its business. The directors are in- 
formed that capital has now been subscribed for working 
coalfields at Johnston, near Milford. The tonnage o 
vessels entering the docks amounted to 215,604, as against 
185,518 in the first half of 1899. 


Briton Ferry.—The output of hematite iron at the 
Briton Ferry Works has been satisfactory. The mills at 
the Villiers, Vernon, Raglan Bay, and Gwalia tinplate 
works have been steadily employed. 


Alexandra Docks and Railway.—The net revenue 
account shows as the result of the working for the past 
half-year a net profit of 34,8397. This sum provides for 
rents and debentures and other interest, and leaves a 
credit balance of 21,8397. Out of this sum, the directors 
recommend a dividend at the rate of 4} per cent. per 
annum on the consolidated A preference stock, carrying 
forward 10,2527. 


Bristol Municipal Electric Supply.—The number of units 
sold in 1899-1900 shows an advance of 33 per cent. on the 
number of 1898-9, while lamp connections indicate an in- 
crease of nearly 24 per cent. The Electrical Committee of 
the Bristol City Council met on Friday. The committee 
appointed Mr. K. O. Blade to superintend the founda- 
tions of new buildings at Avonbank. Extensions of the 
mains for lighting were authorised to Durdham Park and 
Lewin’s Mead, and for continuous current to Lower 
Castle-strzet, 











MISCELLANEA. 
_ THE United States Board of Ordnance and Fortifica- 
tion have nearly completed designs for a new field gun 
with which it is proposed to arm the American Artillery. 


In order to get at the underlying ore, the Sharon 
ining Company, whose property lies in the famous 
esaba range, are removing no less than 72 ft. of over- 
burden, consisting mainly of earth, clay, and boulders. 
As the bed of ore is very thick, the company consider 


method of mining will prove to be fully justified in the 
sequel, 

Field Marshall von Waldersee, who is expected to take 
the chief command in China, is to be provided for cam- 
paign purposes with one of the portable asbestos houses 
Introduced by the Calmon Asbestos and Rubber Works, 
of 3, Haydon-street, Minories, E.C. The material of 
which these houses are built is extremely light, is an ex- 
cellent insulator, and is fireproof. It is made in sheets 
which can be nailed and planed. 


The Carnegie and Bethelem Companies have in recent 
tenders reduced the price at which they are prepared to 
furnish Krupp armour to 490 dols. in lace of the 545 dols. 
they have hitherto demanded for this product. There 
has been a long-standing feud between these companies 
and the Navy Department, the latter maintaining that 
prices asked were excessive. The companies in question 
offered to supply Harveyed armour at 400 dols. per ton. 


The contractor has commenced work on the substruc- 
ture of the t Quebec cantilever bridge, the two main 
eg of which are to be 1800 ft. each, or 90 ft. greater 
than the main spans at the Forth. The total length of 
the structure between abutments will be 3600 ft. The 
steel superstructure is to be the work of the Phenix 
Bridge Company, and will weigh about 40,000 tons. The 
bridge will carry two railway tracks and a carriage way. 
The estimated total cost is but 4,000,000 dols. 


Work on the new wheel pit at Niagara is being 


463 ft. 1 in. long, and 180 ft. deep, and 17 ft. 4 in. wide. 
Eleven turbines, each of 5000 horse-power, are to be 
placed in the pit, thus bringing up the total capacity of 
the plant of the Niagara Falls Power Company to 105,000 
horse-power. The excavation of the pit involves the re- 
moval of 68,000 cubic yards of rock, to which must be 
added 18,000 more for the shaft and tunnel extension. 


Considerable activity is being shown at the present time 

in connection with the construction of the West African 
railways, and in order to further develop the Colony of 
the Gold Coast, it has been decided to extend the 
Sekondi-Tarkwa Railway, now approaching completion, 
to. Kumasi, and for this . an important special 
survey party will shortly be organised by Messrs. Shel- 
ford and Son, in London, to proceed to the Colony early 
in October to undertake the survey and staking out of 
the line during the dry season. The country in which 
the party will be cccupied is some distance from the 
coast, and bears the reputation of being almost free from 
malarial fever. 
The Portsmouth Dockyard authorities have been 
directed to submit estimates for fitting wireless tele- 
graphic apparatus to signal stations at Dover, Culver 
Cliff, Rame Head, Scilly Islands, and Roche Point. The 
Alexandra, guardship at Portland, the St. George and 
Juno, leading ships of divisions in the training squadron, 
and the cruisers Powerful, Gibraltar, Brilliant, and 
Gladiator, now lying in the Fleet Reserve at Portsmouth, 
are also to be fitted with the apparatus. On the Mediter- 
ranean station the Ramillies, Andromeda, Theseus, and 
Venus are also to be su “ome with wireless telegraphy, 
and two ships on the China station which have not yet 
been specified, are to be similarly fitted. There is also 
to be a shore station at Malta and another at Gibraltar. 
The whole of the gear is to be sent out from England as 
soon as it can be prepared. 


An interesting development is in p in Victoria. 
Hitherto all pig iron used in Australia has been imported, 
and its cost delivered at foundries in Melbourne is at pre- 
sent prices some 3. per ton or more according to 
brand. A syndicate has, however, been formed. to 
work a deposit of iron ore at Lal Lal, where they 
have acquired the property to the extent of 600 ac 
Some 4 cwt. to 5 cwt. of pig have been produ 
from this ore on an experimental run. The castings are 
somewhat hard, but ,this can doubtless be overcome by 
well-known methods. A test-bar, 24-in. long and 2 in. by 
1in., broke under a load of 2449 lb. The syndicate hope 
to produce the metal at a cost of not more than 2/, 12s. 6d. 
to 3/. 5s. per ton, and, if successful in this, they will 
obviously have a profitable market for its disposal. Two 
blast-furnaces are erected at ong, which is some 40 
miles from Melbourne. 

On Thursday, the 23rd inst., the Martello, a steamer 
of about 4000 tons, owned by Messrs. Thomas Wilson, 
Sons, and Co., Limited, of Hull, and one of the vessels of 
their American Line, was taken out for trial off the mouth 
of the Humber. This vessel has recently been fitted with 
four Babcock and Wilcox boilers, the engines remaining 
as before. The trial was brought to a premature conclusion, 
firstly by the heating of the slipper guide of the high-pres- 
sure engine ; and, secondly, by the subsequent heating of 
the piston-rod. The mishap, as our readers will see, was 
unconnected with the working of the boilers, which acted 
admirably throughout, so far as they were tried. Our 
representative was on , and in the engine-room at 
the time the first mishap occurred. We take occasion to 
mention these facts, because the Pall Mall Gazette, in its 
issue of the 28th inst. has printed a ridiculous paragraph, 
so worded as to make the failure of the trial appear to be 
due to the use of water-tube boilers. There is no founda- 
tion whatever for the inuendo. 


Rear-Admiral A. W. Moore, Naval Lord of the Ad- 
miralty, Mr. Austen Chamberlain, M.P., Civil Lord of 
the Admiralty, and the Director of Naval Contracts paid 
a visit to Cardiff on Monday last, and met a representa- 
tive gathering of Welsh colliery owners and managers 
at the Chamber of Commerce offices. Their object was 
to receive suggestions as to the placing of future Ad- 


rapidly pushed forward. This pit when finished will be | P 


call for tenders in the autumn of each year for all coal 
required under ordinary circumstances for the ensuing 
12 months, following the practice of all other large con- 
sumers, and that all other coal required should be sup- 
plied under what are known as ‘‘ emergency conditions.” 
It was pointed out that if this practice were followed it 
would prevent fluctuations in the market price of coal, 
on the one hand, and on the other, enable the Admiralt 
to obtain their — ata cheaper rate, because coal- 
owners, knowing their requirements ahead approximately 
for 12 months, would be able to make arrangements 
accordingly. 

The annual summer meeting of the Institution of 
Jun ahs seas was this year held in the Newosatle 
district, where the party made numerous excursions. The 
first of these was a visit to the works of Messrs. Swan and 
Hunter, at Wallsend, on August 13, to inspect the 
sheds under which ships of the largest class can be built, 
On their return from Wallsend the next visit of technical 
interest was to the works of the Newcastle-on-Tyne 
Electric Supply Company, where the existing plant 
consists of Brush alternators driven by Robey com- 
pound engines, but the new plant now being installed con- 
sists of Holmes’ dynamos coupled direct to Belliss engines. 
On the morning of August 14 a visit was paid to the 
works of the Newcastle and District Electric Lighting 
Company, at which the whole generating plant consists 
of Parsons Turbo-Alternators. Though the generator- 
room has an area of only 400 square yards, the plant at 
resent installed is of 1720 kilowatts capacity, and there 
18 still room for additional generators of 1480 kilowatts 
capacity. The visitors next proceeded to the works of 
Meesrs. Hawthorn, ie, and Co., where a number of 
Belleville boilers were under construction. In the 
afternoon, the Elswick Works were visited, and in 
the evening, the engineering laboratories of the 
Durham _ College of Science. On the following day 
a trip down the Tyne enabled the party to inspect 
the works in progress at Tynemouth for the repair of 
the North Pier and the numerous river improvement 
works, owing to which high water at Newcastle Bridge 
is now but 12 minutes later than at Shields, though pre- 
vious to 1860 the difference was 60 minutes. The Thurs- 
day was devoted to an excursion to Sunderland, where the 
harbour and works were first inspected, following which 
a visit was paid to the Hylton meee and a trip made 
to the i Returning to Newcastle, the party 
were on the Friday taken over the Allhusen Chemical 
Mibnige se Sepemees, bow 9 rt manufacture of state 

a, bleaching powder, and sulphur was in progress ; an 
later on a visit was paid to HLM. Cobra, a torpedo- boat 
destroyer, fitted with Parsons turbines. The summer 
dinner of the Institution was held at the County Hotel 
in the evening. 


Mr. Consul-General Blunt, in a recent report to the 
Foreign Office, states that from observations and inquiries 
he has made, the approaches and terminals at Boston, 
now under way, when completed will afford safe ingress 
and e to the largest ocean steamers now afloat. The 
president of the Boston Chamber of Commerce has 
informed him that the work now being done in. the 
harbour is proceeding under what is known as the old ship 
channel project, which calls for a channel 1000 ft. wide 
and 27 ft. deep at mean low water from the sea to 
the wharves. This project was placed under the con- 
tinuing contract system by Congress in 1895. Ab the 
present time the work is practi ly completed from the 
sea to President Roads, and the dredging is now going 
or from President Roads to the inner harbour, and short] 
a channel to the full depth and of a width of 500 ft. wi 
probably be secured, the remaining 500 ft. being com- 
pleted during the next year. In 1899 Congress authorised 
an expenditure of 450,000 dols. to complete a channel 
1200 ft. wide and 30 ft. deep from the sea to President 
Roads vid Broad Sound. The work under this contract 
will commence this year, and will be completed in two 
seasons. When completed, there will then be two inde- 
pendent channels from the sea to President Roads. Con- 

has lately passed a Bill proposed by the Chamber 
or a survey of a channel from the sea to the inner 
harbour—that is to say, to the Navy Yard and the 
Mystic River and Chelsea River bridges vid Broad 
Sound—365 ft. deep and 2000 ft. wide. This survey will 
be completed during the present summer, and it is then 
intended to attempt to secure from Congress authority 
for a a channel of these proportions. It is 
believed that the necessary authority will be obtained at 
an early date, and if this channel is made Boston will be 
provided with facilities for the largest ships afloat, equal 
to any enjoyed by any port in the world. The forei 

e of ton is now, after that of New York, the 
largest in volume of any port in the United States. It 
amounted last year to a little over 38 millions sterling, 
Baltimore coming next with over 244, then Philadelphia 
with 23, New Orleans with 22, and San Francisco with 
15 millions sterling. 





UniversaL Drrectory or Rattway OFFIcrAts, 1900. 
—We have received from the Directory Publishing Com- 
pany, Limited, 8, Catherine-street, Strand, W.C., the 

‘Universal Directory of Railway Officials, 1900,” compiled 
from official sources, by Mr. 8. Richardson Blundstone, 
editor of The Railway Engineer, and published at the sub- 
scription price of 5a, Under the respective countries there 
are given some 1600 pony: J companies, including the 
British light railways ; and the m gauge, and many 
other particulars are given in each instange, in addition 
to the list of officials. At the end of this very useful book, 
which makes some 560 pages, there is a pe index, 





miralty contracts for coal. It is understood that the 





that the heavy initial expenditure involved in this 


principal suggestions were that the Admiralty should 


so that it is easy to ascertain the staff of any line or the 
position of any known official or director, 
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PRACTICAL MATHEMATICS. 


Everyone knows that out of a dozen schoolboys, 
many of them, perhaps excellent in certain de- 
partments of work, but one or two will, on fan 

e 
remainder are not by any means congenital idiots, 
and the after careers of some may prove them to 
be possessed of conspicuous ability, but, lacking the 
power of abstract reasoning, they are quite unable 
to assimilate the mathematical provender furnished 
them under the system of teaching now in vogue 
in our schools. The question arises whether this 
failure to acquire a working acquaintanceship with 
a very important branch of knowledge is inherent 
in the subject itself, or is merely a concomitant of 
the usual methods of teaching. Professor John 
Perry, who has been conspicuously successful as a 
teacher of mathematics (for other than examination 
purposes, be it understood), affirms that the second 
of these hypotheses is the correct one, and has 
persuaded the Science and Art Department to in- 
clude ‘* Practical Mathematics” as a new: subject 
in their syllabus. The elementary paper set on 
this subject in 1899 lies before us as we write, and 
it would be almost impossible to conceive of a 
greater contrast between the questions set here, 
and those to be found in the usual type of paper 
on elementary mathematics. The field covered 
ranges from simple arithmetic up to the cal- 
culus, and it is evident that Professor Perry is 
no believer in the usual plan of treating mathe- 
matics as divided up into a series of watertight 
compartments, so to speak, each of which is entered 
in turn, and more or less exhausted before the 
unfortunate victim is permitted to peep into the 
next. rom our own experience we can affirm that 
the plan of giving beginners a “nage survey of 
every branch of mathematics involves no difficulties, 
while it certainly excites their interest. Could any- 
thing be more bewildering than some of the so-called 
easy proofs of important propositions, which result 
from the usual scholastic method ? Relations estab- 
lished with the greatest ease by stepping outside of, 
say, the algebraical department, are otherwise full 
of difficulties, 

It would be a very interesting experiment 
to place this paper on ‘“‘ Practical Mathematics ”’ 
before a smart boy trained on the usual lines. 
Quite one half the — set would be utterly 
beyond him, yet all are elementary, and would 
easily be tackled by him if taught in a different 
and certainly more entertaining manner. The 
ordinary examination in mathematics is largely 
devoted to ascertaining the candidate’s knowledge 
of mere tricks. If he is unlucky, and fails to hit upon 
the particular dodge needed, he may waste much 
time. Thequestions are often chosen so as to beeasily 
solved by certain special artifices, the usefulness of 
which is, however, entirely dependent on particular 
relations between the various coefficients involved. 
Thus, if the solution of a series of simultaneous 
equations is needed, the coefficients may be chosen 














cable. In such equations as arise in practical work, 
such convenient relations are most generally want- 
ing, and the coefficients are awkward numbers. 
Text-book methods are then the very worst pos- 


ence to a logarithmic table, being to divide each 


repeating the operation with the y’s and z's. 

Such an example well illustrates one of the de- 
fects of the ordinary course in elementary mathe- 
matics, namely, its divorce from computation, and 


well up in mathematical tricks, but an utter failure 
when it comes to obtaining a correct arithmetical 
result from the algebraical or trigonometrical ex- 
pressions that occur in ical work, thus missing 
the ultimate aim of applied mathematics. Were the 
importance of computation more generally realised, 
teachers would find it necessary to introduce their 
pupils to the use of logarithms and the slide rule at 
a very early stage. 

The usual course is to make a start with Euclid, 
which is pre-eminently a subject for the display 
of such tricks as those to which we have 
referred. There is no general method of solv- 
ing a problem on LEuclid’s plan of procedure. 
Each rider depends on a lucky guess, and if one is 
out of practice a successful plan of attack may 
take long to find. Take, for example, such a 
problem as the construction of a triangle, having 
given the base, the vertical angle, and the length 
of the bisector of this angle. Anyone skilled in 

ractical geometry would solve this in five minutes 
by means of a piece of tracing paper; but to 
discover a Euclidean construction, some of which, 
it is true, are very neat, is more difficult. Many, 
we know, would effect the solution by algebra in 
the first place, and afterwards translate their equa- 


tions into Euclidean phraseology. A thoroughly 
practised hand would, no doubt, be able to avoid this 


surreptitious use of analysis ; but the fact remains 
that Euclid’s methods are invariably dependent on 
artifices special to the particular problem in hand. 
Examinations in Euclid illustrate well the way in 
which examiners insist on establishing distinct lines 
of demarcation between the different departments 
of mathematical knowledge. In trigonometrical 
work no objection is raised to the writing of ‘‘ a?” 
for the square on the side opposite an angle A ; but 
in Euclid such procedure is strictly tabooed. It is 
ssible that this piece of stupidity arises from the 
act that almost the whole of the second book is 
thus transformed into easy algebra, devoid of all 
difficulty for even the most obtuse. Everyone knows 
that half the progress of mathematics has arisen 
from simplifications of nomenclature and of sym- 
bolism, thus avoiding complicated and bewildering 
phrases. Yet in Euclidean geometry (one of 
the most difficult sections of mathematics), the pupil 
is compelled to use the same circumlocutions as the 
original compiler did’some 2000 years ago. 

A master of any subject has the major portion of 
his knowledge co-ordinated under certain generalisa- 
tions, and in investigating any new —_ he pro- 
ceeds from the general to the particular. No one 
can fail to appreciate the convenience, indeed, the 
necessity of such generalisations, but, in teaching, 
the mistake is frequently made of introducing them 
too soon. Before they can be useful the student 
must have acquired a practical acquaintance with 
the subject, the necessary extent of which will vary 
with the individual. Thus, if Euclid is taught at 
all, it snould be preceded by a course on practical 
geometry, in which the student may test the cor- 
rectness of his constructions by actual measure- 
ment, and obtain in the meantime very definite 
ideas as to the nature of surfaces, lines, and angles. 
In algebra the sooner he is started on the solu- 
tion of equations the better, and having obtained 
some knowledge of these he will be better able to 
appreciate the convenience of the transformations 
and simplications of mathematical expressions when 
he is introduced’ to them. A great deal of the 
bookwork given in the schools is utterly out of 
Pp. Some of the newer algebras in particular 
are ese sinners in this regard, and are over- 
loaded with difficult and really unnecessary abstract 
reasoning. As already stated, much of this could 
be avoided by ceasing to treat each section of 
mathematics as a separate department, having no 
connection with its neighbour over the way. The 
binominal theorem, for instance, is a special case of 
Taylor’s theorem, and its proof might well be omitted 
till some elemen knowledge of the calculus had 
been acquired, whilst the working out of a few 
examples numerically would satisfy the average 
student of the legitimacy of the theorem in the 
meantime. Were matters treated \on these lines 
there is no reason whatever why a lad of 16 should 
not have a fair working knowledge of all those de- 
partments of mathematics having direct application 
to engineering and physical work, from arithmetic 
7 Saunas pacer hardly be erall 

paper can y too gen ly em- 
ployed in mathematical teaching. By its use the 
most complicated equations can be easily solved, 
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students taught on the ordinary lines. How many 

of these, for instance, could solve the following 

=a taken from the 1899 paper in ** Practical 
thematics, Elementary Stage.’ 


2231 —32—16 = 0, 
2.42 2° — 3.15 log ex — 20.5 = 0. 
e —e*+ 0.42—10=0., 


Each of these equations was, the examiner re- 
ports, correctly solved by elementary students in 
mathematics, trained on Professor Perry’s system. 
This use of squared paper is, of course, conditional 
on the early introduction of logarithms, and the 
slide rule into the mathematical course, so as to 
render the arithmetical work more manageable. 
The nature of a logarithm is easily explained, once 
a student understands how to extract a square root, 
and indeed he can himself with this knowledge 
alone, prepare with ease a table of logarithms 
correct to four figures which is sufficient for most 
practical needs, and the difficult exponential 
theorem may be accordingly dispensed with or 
deferred to a late date. 

The use of squared paper not only gives the 
student an insight into the theory of equations 
which otherwise he would not acquire for years 
if at all, but also serves to introduce him to co- 
ordinate geometry and the calculus. As matters 
stand, these are now usually preceded by an utterly 
useless course on geometrical conics. 

Our own experience is that the notion of dif- 
ferentiation is particularly difficult for a beginner 
to grasp, much more so than that of integration, 
though the former is much easier to effect analy- 
tically. The fact that an integral may be expressed 
as an area makes its nature easily appreciated, and 
its adaption to many practical requirements obvious. 
The representation of a differential as a velocity 
does, however, go far to provide a concrete con- 
ception of its nature, and many recent works have 
recognised this. 

Some may imagine that whilst a course of prac- 
tical mathematics such as is outlined by Professor 
Perry may be well adapted for the ninety-and-nine 
who now lose themselves in the wilderness of 
abstract mathematical reasoning, it may be less 
suited to the needs of those wey tapers who are 
capable of successfully threading the paths where 
their less gifted comrades go astray. It is on these 
exceptions that we must depend for the advance 
of mathematical knowledge, and any method of 
teaching which handicapped them would certainly 
be a national misfortune. There is, however, 
reason to believe that even these would benefit 
by the teaching reform proposed. The capital 
knowledge of concrete mathematics they would 
thereby acquire would be an excellent foundation 
for deeper studies into its philosophy. It must, 
moreover, be remembered that if the pioneers of 
the seventeenth and eighteenth centuries had gone 
too deeply into philosophical speculations as the 
permissibility of certain of their operations, they 
would have made but little progress. The existence 
of functions which have no differentials was un- 
dreamt of by Newton, Leibnitz, and the Ber- 
nouillis ; yet modern mathematicians tell us that 
such functions are in the majority, the existence of 
a differential being an exceptional property. This 
may be true from an abstract point of view, but in 
practice the precise contrary is the case. Similarly, 
all modern text-books enlarge greatly on the danger 
of using non-convergent series, but in practical 
applications of mathematics such series as occur are 
nearly always convergent, the others being excep- 
tional ; and even when they do occur, a little 
common sense will often enable the computer to 
obtain reliable numerical results. From his point 
of view, such discussions as those of Dirichlet on the 
convergence of Fourier’s series and the like, have 
little interest. 

We must not, however, be mistaken. We do not 
mean to imply that such discussions are useless, 
but we object solely to their introduction into works 
intended for any but a few select students. Neither 

ure nor applied mathematics, as history shows, is 
ikely to make much advance per se, and all honour is 
due to those pioneers who have the capacity to open 
up new fields of mathematical thought. The trouble 
is that from their lofty heights they generally fail 
to grasp the nature of the average man’s difficulties. 
In applying such knowledge as they have rendered 
available to his ends he is prepared to accept much 
on trust, and would find it extremely laborious to 
do anything else. On the other hand, just at those 





points at which the philosopher would expect him 
to fall into trouble, he never makes a mistake. 

To take a very simple case, the term ‘‘foot- 
pounds” is used by ce gemenneons in two entirely dif- 
ferent senses. In the one case it denotes a quan- 


tity of work, in the other the intensity of a bending | y 


or twisting moment, or the like. A mathematician 
will point out that in the second case there is a 
suppressed vector implied ; and it has been sug- 
gested that, to distinguish between the two, the 
moment should be expressed in ‘‘ pound-feet,” 
thus reversing the order of the terms, and drawing 
attention to the fact that it is a vector quantity, 
and avoiding all danger of confusion. This con- 
fusion does not, however, occur in practice. Per- 
haps it ought to do, if we had all strictly logical 
minds, but as a matter of fact it does not. Men 
engaged in engineering computations will use either 
concept, day in and day out, without mistaking 
the one for the other. Similarly, the attempt to 
introduce the poundal into practical engineering 
has utterly failed. 





RAILWAY EXPENDITURE. 

Becavsz of its bearing upon the disputes in pro- 
“am or threatened, to say nothing of its interest 

or shareholders, the question of home railway ex- 
penditure is deserving of some attention at the 
present moment. That the position is unsatisfac- 
tory is generally known in a vague sort of way, but 
the average man is not in command of suflicient 
data to enable him to arrive at a definite and full 
comprehension of this position. It is distinctly 
anomalous that, in spite of a very active and pro- 
sperous state of trade, the net earnings of our 
railways during the first half of the current year 
should have shown a falling off as compared with 
the same period of 1899. It is possible to put one’s 
finger without hesitation upon the cause; but, 
having done that, it is by no means easy to find a 
remedy. The trouble is that expenses have grown 
out of proportion to receipts, and among the 
various items which make up the first of the two 
categories, coal and materials are the chief sinners. 
The briskness of the trade movement is shown by 
the fact that the aggregate earnings of nineteen of 
the leading companies during the six months to 
June were 39,165,0001., or 1,318,000/. more for 
the same period of last year. The increase is equal 
to almost 3} per cent.; and if it be thought on the 
first blush that this is nothing particularly striking, 
let it be remembered that last year saw a very 
marked increase upon the corresponding period of 
1898. Had expenditure not got out of hand, the 
improvement would have been satisfactory enough. 
But, as a fact, the total expenditure was 24,390,000/., 
or an increase of close upon 1,800,000/., equal to a 
fraction under 8 per cent. The ratio of outgoings 
to incomings shows the almost phenomenal rise of 
2.57 per cent., the figure being 62.28 per cent. 
compared with 59.71 per cent. These figures, it 
must be remembered, concern only the more im- 
— English lines, and take no account of 
cotch and Irish companies. But the latter have 
also suffered in only a lesser degree from the 
disabilities which have affected the English under- 
takings ; and it will be safe to say that the ratio for 
the whole country this year has been fully 61 per 
cent. of all earnings. The official statistics show 
that for 1895 the ratio was 56 per cent. ; for 1890, 
54 per cent.; and for 1885, 53 per cent., after 
being 52 per cent. in the intervening five years. 
That expenditure has in recent years shown an 
inclination to outstrip the growth of earnings is 
generally known, but these figures enable us to fix 
its measure. After allowing for an increase under 
the head of miscellaneous earnings, the net income 
of the 19 companies referred to this year shows a 
falling-off of over 450,00Cl. or 3 per cent., while 
in the meantime fixed capital charges have gone 
up by 1} per cent., and the total amount of capital 
expended by 2 per cent. Small wonder that in 
those circumstances the dividend distributions for 
the half-year should have declined almost all along 
the line. 

All the main items of expenditure show an 
increase—wages, materials, coal, &c. But the 
largest proportionate rise has been in coal, the 
increase under that head being 30 per cent., with 
the prospect of a further increase for the second 
half of the year as compared with the same half of 
1899 of between 40 and 50 per cent. Including 
the smaller undertakings in England and Wales, as 
well as the Scotch and Irish lines, the actual cash 





expenditure has advanced by fully 750,000/. Some 
companies have ere oe rather easily hitherto, the 
London and South-Western, for instance, showing 
a rise of only 12} per cent. ; but others have been 
less fortunate, and the Midland bill for the half 
ear has gone up by 108,715l. (or 45 per cent.), 
while the North-Eastern has had to pay 67,8911. 
more; the London and North-Western 63,095I. 
more; the Great Northern 58,839/. more; the 
Great Western 47,0091. more, andso on. It is esti- 
mated that, as many of the companies have been 
forced to give out their fresh contracts at the rise 
of 50 per cent. decided upon by the Midland coal- 
owners in May, the increase in the fuel bill for the 
current half-year will well exceed 1,000,000). An 
official estimate gives the increase for the Great 
Eastern as 100,0001., compared with 27,850I., for 
the period to June, when the company was among 
the more fortunate ones; the South-Western in- 
crease is expected to reach 80,0001., and the 
Brighton 40,000. at the least. These are but 
examples of the whole tendency, and as traffics are 
not increasing at a commensurate rate, the outlook 
for dividends is anything but bright. Then, wages 
continue to creep upwards. Between 1893 and 
1898 the wages bill of fifteen leading companies 
rose over 4,000,0001. sterling on a total of a little 
over 18,000,000/., equal to 22 per cent. Since 
1898 they have accelerated their pace. Of course, 
it is not to be inferred that the proportionate in- 
crease is the measure of the benefit received by the 
men ; but, allowing for growth of traffic, the net 
improvement since 1897 has been 5} per cent. 
For the first half of this year the Midland wages 
bill, like the same company’s coal bill, shows the 
largest increase in actual cash, its rise of 101,000/. 
comparing with 90,0001. for the North-Eastern, 
89,0001. for the North-Western, 68,0001. for the 
Great Western, a similar amount for the Great 
Central (due to the extension to London), 34,0001I. 
for the South-Eastern and Chatham joint account, 
39,0001. for the Great Eastern, &. Under the 
head of materials, where an increase was no less 
inevitable than in the coal account, the Great 
Western has suffered most; but rises are almost 
arg the only exceptions being the Midland, 

outh-Eastern and Chatham, and cashire and 
Yorkshire. It may be of interest to add that, 
while gross earnings of eighteen companies for six 
months to June last showed an increase of 13 per 
cent. on the earnings for the June half of 1897, 
expenditure rose by 23 per cent.; and that, as a 
matter of fact, net earnings this year are 50,0001. 
less than they were three years ago, while capital 
has increased by nearly 46,000,0007. Allowing for 
expansion of business, the actual advance in coal 
bills has been 58 per cent., and in materials 15 per 
cent. 





THE TRADE OF TIENTSIN. 

THE latest report by the British Consul at 
Tientsin is of special interest in view of the events 
which are transpiring in that district, and it is impor- 
tant to note that Tientsin is not only a sort of 
half-way house to Peking, but is also the centre of 
distribution for a large part of Mongolia, and hence 
its importance from a commercial point of view. 
The field supplied by Tientsin, and from which its 
exports are drawn, is very extensive, and under 
proper conditions would offer immense possibilities 
for industry and trade. For some years past, 
indeed, the advance of these has been very satis- 
factory in every direction. It has been especially 
pronounced since 1888. The following Table shows 
the advance since 1887 in millions of Haikwan 


taels : 
Millions of Haikwan 





taels. 
1587. =. 
Net foreign imports... 5) aaa 9 
» Dative 5 104 22.6 
Exports 44 157 
28 5 77.6 


When it is remembered that Peking, of which 
Tientsin is the port, is the only city in the Empire 
of China which is closed to foreign trade, and that 
Chih-Li is in itself a poor province which produces 
few articles that are suited to the foreign market, 
the growth in the trade of Tientsin is the more 
remarkable. 

The Consul believes that the factors which have 
had the greatest influence in its prosperity are 
chiefly the energy of the foreign merchants who 
have sought in many directions to encourage 4n 
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export trade in articles which before the opening of 
the port to foreign trade were of litle account; the es cae ee ee eee 
enlightened policy pursued by His Excellency Li 
were Chang poe BS. his long tenure of office as ‘ eas | ean | 10m. 
viceroy of the province towards the development of ceases | — 
trade ; the proximity of the foreign legations and Quantity. | Value. Quantity. | Value. Quantity. Value. 
the attention thus given to the prevention of the yee Bs eg r cab Evie 
curtailment of treaty privileges, and more recently | Opium, Malwa, Patna, boiled . ewt. 1,600 | 151,806 | 1,085 | 94,851 1,0 81,368 
the establishment of foreign banks, and finally the | $otton piece goods... .._—.. pieces 6,151,650 | 2,628,466 | 6,765,141 2,192,060 5,679,934 2,211,535 
construction of railways. At atime when so inuch English Benny. . ewt. 15,586 | 41,481 | 20,428 | 48,9°6 10,501 27,579 
criticism is devoted to the methods of British trade, | odian .. . ” 122,616 | 389,046 | - 185,822 489,9¢6 121,186 842,505 
it is consoling to know that here at any rate in the| woollen piece-goods *. ‘onl: Sle |. See ee oo pred 4 
development of export trade, in the establishment| Metals .. ..  :. : owt. 563 | 100,049 | 2s8,F72 122,717 197,491 86,901 
of banks and in the construction of railways. | Qnllinedyes -. .: | eet oe sane “ 58,497 
Britishers have been the first in the field, and] Machinery. se | 44,692 * | 80,455 a 23°087 
afterwards have carried on their work successfully. | Matches .. .. gross} 2 18,985 | 62,097 2,501,963 €9,323 1,184,427 87,914 

A study of the map of China shows that Tientsin | Kerosine *: "! ‘galar| 6,935;500 | rasa | 7.yet'o00 | parse, | Ofeesteeo | antoe 
is not only sed “ae of the gg which we | Railway ma‘erials ot me, | 544,0.8 ge 354,761 ae 415,621 
have mentioned, but it is also the key to the PALAIS ahaa ays te oe 
markets of Mast Duclation dud Talbet.” snd the es —_— | os ——— 


development of the trade of Tientsin, within the 
last six years, is largely due to this fact having been 
realised. At the present time foreign merchants 
in Tientsin have their agents buying produce for 
them in the extreme west of Kan Su, and on the 
borders of Tsaidam, and Consuls at Tientsin are 
in correspondence on trade questions with the 
Viceroy at Lan-Chou Fu in Kansu. This trade is 
the more interesting, as it may safely be said that 
over 60 per cent. of it is in British hands, and it 
owes its origin entirely to British merchants. 

One branch of the development of the trade at 
Tientsin is due to the construction of the railroad 
to Shan-hai-Kuan, and thence east to Chinchou. 
The connection beyond it with Newchwang has 
only been formed this year, and, therefore, can 
hardly be taken into consideratlon as yet. The 
Consul gives the highest praise to the work of Mr. 
Kinder, the chief engineer of the Chinese railways, 
and says ‘‘it cannot be realised except by those 
who have been long resident in China how much 
energy, perseverance, and honesty are implied in 
the realisation of the construction by Mr. Kinder 
of these 550 miles of railroad through 20 years of 
obstruction and difficulties of every kind.” The 
Belgian syndicate is pushing on the work for the 
construction of the line from Paoting-fu to Cheng- 
ting-fu (100 miles). The route traversed by this 
line, which follows very closely the old main road 
to the south, is of great importance. Large towns 
of considerable size lie close together. The country 
is very rich, and densely populated, and the line 
meets the two great streams of traffic from Shansi 
with Peking, viz., that from the centre of the 
province by Hwai-lu-Hsien, and that from the 
south of the province which presses through North 
Howan. The portion of the line between Tientsin 
and Peking is a double line, and is laid with 85-lb. 
rails, On the remainder of the line 60-lb. rails 
are used. The engines running on the Peking 
line are of 100 tons (with tender). The freight 
cars are of 20 to 30 tons capacity for general cargo 
and minerals. The trains, as a rule, do not exceed 
500 tons freight, and the speed of express trains is 
about 25 miles an hour. Various branch lines are 
being constructed to important coalfields, the 
development of which is certain to have important 
industrial results. 

The Consul points out that the condition of the 
Peiho River has greatly changed for the worse in 
recent years, and various works have been under- 
taken for its improvement ; but something more 
radical requires to be done. The deepening of the 
bar—to, say, 14 ft.—would be of immense benefit 
to the trade of the port in every way, and would 
go far to prevent diversion of traffic to other ports 
later on. As the bulk of the trade is in foreign 
imports, it is especially the steamship companies 
and the manufacturers who are interested in the 
improvement of the condition of the bar, and the 
pressure necessary to secure this must, therefore, 
come from outside rather than from resident mer- 
chants, who are not interested in the same degree. 

_The annexed Table gives a return of the prin 
cipal foreign articles of import at Tientzin during 
the years 1897-9. 

_ Among cotton goods, American drills and sheet- 
ings show a larger increase of consumption than 
any other goods, and the increase in drills has been 
steadily marked ‘each year since 1894. These two 
classes of goods in 1898 rapresented over 48 per 
cent. of the whole import of cotton goods, exclu- 
sive of yarns. The Japanese are rapidly getting a 
hold of the yarn market, and both Indian an 

















before long tell on our trade in the Far Kast. 


of China cannot be estimated until the means of 
communication are improved. The cheapening of 
carriage in any direction at once implies a larger 
radius of supplies for exports and an increase of 
cultivation. He believes that the trade of Tientsin 


already second only to that of Shanghai, and the | 
net total of foreign imports is longer than even 
that of Shanghai. The development of foreign 
trade has entailed that of the foreign community. 
There are now foreign banks, 81 commercial houses, 
and a population of about 1400 foreigners. In the 
last 12 years, the price of land in some instances | 
has advanced from 500 taels per mow (} acre) to 
7500 taels. Public gardens and recreation grounds 
have been laid out. Gas and water works have 
been constructed, and in addition to the substantial 
buildings now erected in Tientsin, a town has sprung | 
up at the seaside, 160 miles away, at which there | 
are already about 100 residences. 





THE USE OF GAS ENGINES IN CON- 
NECTION WITH ELECTRIC POWER 
PLANTS. 
By Purr Dawson. 
(Concluded from page 246.) 

Berore proceeding to discuss the special points 
which must be taken into consideration in design- 
ing a gas-driven electric power plant, a few remarks 
on the mechanical efficiency of gas engines may 
not be out of place. Contrary to what takes place 
in the case of the steam engine, a gas engine is 
comparatively efficient when underloaded (see 
Tables XXX VII. to XXXIX.). 


TaBLE XXX VII.—Test on Atkinson Gas Engine. 
(Society of Arts Trials.) 














| 

— | Full Load. | Half Load. Empty. | 
Revolutions per minute ..| 131 130 132 
Mean effective pressure Ib. 46 47.6 48.6 
Indicated horse-power . 11.15 6.59 2.3 
Brake horse-power.. | 9.48 4.74 _ 
Mechanical efficiency p.ct. 85 72 _- 
Lighting gas in cubic feet 

per indicated horse-| 

power hour ool 18.82 19.2 20.50 

ighting gas per brake) 

horse-power per hour in 

cubic feet . oie ae 22.61 28.1 — 
Water in jacket in pounds} 

per indicated horse- 

power hour 61 40 _~ 











Taste XXX VIII —Tests on Charon Gas Mutor 
(O. Witz) Using Lighting Gas. 











| 
° | Cubic Fee 
Brake Horse-Power. — per | “ che H aot toh a 
‘ Hour. 
rated load 
60 153 15.1 
53 155 16.5 
41 154 20.0 
30 153 24.5 











W. J. Emerson Dowson states that in a combined 
gas producing and engine plant, the theoretical best 
efficiency reaches 72 per cent., practical best 24.6 
per cent., practical average 15 per cent., against 
about 10} per cent. to a possible 15 per cent. 





d| practical best with steam boilers and engines. 





English yarn show a falling off. The import’ of 





A 40 brake horse-power producer gas-driven engine 

















oads Workcd with Coal Gas. 


—Test of Gas Engine at Various 


Japanese cotton cloth is also rapidly increasing, | has an efficiency of 77.6 per cent. and for 200 brake 
while matches are practically a Japanese monopoly. | horse-power 82.3 per cent., for larger gas engines 
The competition from America and Japan must | 85 per cent. to 88 per cent and in some cases as 
| high as 92 per cent., which is quite as high as that 
The Consul, however, reminds us that the wealth | reached with steam. 


TABLE ays 








will continue to expand. The total of its trade is | Indicated horse power .. 


Brake 


‘ < 
Revolutions per minute 


10 
144 


Mechanical etficiency, per cent, 


Gas consumed in cubic feet 
va -» 19.86 13.44] 11.48 10.25 | 10.08 
\ | \ 


per hour 


_ | Rates 
oe | Load.| 
26.2 | 28.8 | 30 33 
i5 | 2 | 2 | 28 
44} 43143 | 142 
. | 7% | 87 | 9B 





TABLE XLI.—Crossky Engines fur Electric Lighting. 












































SinGLE-CyLINDER HorizonrTAL. 
| | | | Py 
#3 23 3 | 6 | 
$ > Ovsr-ALL DIMENSIONS. we) | |@ 
= 3g = : | % | -@ Is 
3 | Ce ee (2, 
=O | & 8S | e 2 | $a 3 8 
i583 a5 | Length. | Breadth eh | ge es 
n | Breadth. | SE |e: 
EXO ga8 eth. $a as 3a 
ft. in ft. in. eat. | ft. in 
26 20 ll 2 ) ee 95 6 9 | 250 
31 27 11 0 6 11 118 7 6 230 
40 34 12 0 Y ae 143 8 0 220 
46 39 12 1 , er 159 8 0 | 220 
55 47 12 3 7 64 185 | 8 0 210 
70 59 136 | 7 5 250 | 8 O 210 
80 70 13 0 8 8 275 | 8 0 200 
95 80 15 0 8 8 340 8 0 200 
100 90 15 6 9 O |} Ss 9 0 | 200 
130 110! 17 0 0.0). 7a ee | 180 
Double-Cylinder Horizontal. 
150 | 130 |; 21 0 10 6 | 455 |}9 0 | 190 
170 =| «(152 21 6 }: ee ee 9 0 190 
192 170 22 0 ua S 620 9 0 | 190 
es | | | ; 
TaBLE XLII.—Data of Stockport Gas Engine 
: he A Standard | Overall Dimen- 
2 &, on “| Size of sions, Engines 
Ss “ " Pulley. only, 2 
= 8 
owe) © maa ere ard Yon BDF 
$8 Bs | Dia | 84 
Ss | Se | ” |Width| Dia- X 
2 I | ae 
5 £ 3a [two | Two |meter “idth| Length.| Breadth Bs 
lft. in.) ia | in. in. | tt. in. | ft. Im. let. qr. 
22 1835/5 3) 64 32 | 12 23 6 3 75 3 
26 1890' 5 3) 6 36 12 9 9 6 6 90 0 
30 180 56 4! 6 42 | 14 10 0 6 9 |100 0 
35 | 1702/5 5} 6 | 48 | 15 |10 6 | 7 O {112 2 
42 | 1600/6 2; 9 | 54 | 19 | 1110 | 7 8 |145°0 
55 160 6 3 9 64 | 23 2 0 8 3 |190 0 
67 155 | 6 10 10 Special 13 0 8 6 |210 0 
80 150 7 0; 10 pulleys {| 13 3 8 9 |245 0 
100 150 7 2) 10 to suit || 17 0 10 0 |360 0 


TaBuE XLIII.—Data of Otto Motor (Gas-Motoren- 
fabrick, Deutz). 














speed in’ Dia- | ,2ctal. | width | width [Height of 
Rated volu- meter Sone of of over all 
B ake tions of Fly- Weight of Motor | Motor Flywheel 
Horse- + |, Wheel Eneine over all| over all Ew ted 
Power. | yiPute, im Milli) “sos Scilo- ('® Milli- Hn Bl in 
eyed grammes. metres | metres. metres. 
35 190 | 2600 7,800 | 4690 | 2130 2000 
40 190 | 2600 | 10,000 | 4100 | 2830 2950 
50 190 | 2700 | 10,600 a wh a 
60 190 | 2800 | 12,100 | 4790 | 3100 2200 
70 180 | 3200 | 14,500 pea co dekiocs 
80 180 | 2200 | 15,500 | 5200 | 3500 2300 
100 40 | .. a 5200 | 3500 2300 - 




















"The governing of gas engines under quickly 


varying loads 


is not easy aad 


considerable varia- 
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tions in speed may be the result. For this reason 
in the case of power or electric traction plants 
accumulators have always to be added in the power 
station. This enables the engine to run at a 
comparatively constant load, which is desirable 
in the case of gas engines from all points of view. 
Especially is this pee case where producer gas 
is used, as it permits of a fairly continuous rate of 
gas production. Sudden variations lasting any 
time might cause the quality of the gas to be 
uneven and would react on the engines and cause 
irregular explosive mixtures and hence unreliable 
running. 


Roughly the maximum pressure obtained will be | indicated horse-po 


3.5 times the pressure before ignition. Ignition of 
stored mixture may produce a far greater maximum 
pressure, for which reason a large margin of safety 











efficiently drained. To decrease noise of exhaust, 
this may be led into a cast-iron or brick chamber 
filled with pebbles. 

The space allowed round the cylinder for cooling 
water varies from ? in. to 2 in. 

The water absorbs from 30 to 50 per cent. of the 
heat develo in the cylinder, and should not 
exceed 150 deg. Fahr. as its maximum temperature. 

a tanks are mostly used. The top of 
the water jacket communicates with the water at the 
top of the tanks, and the bottom of water jacket 
communicates with bottom of tanks. By this means 
circulation is insured. From 10 to 30 gallons per 
wer of water are required. It 
is advisable to have valves to drain the jacket alone, 
in case of frost getting to the engine. 

Each engine should preferably have its own gas 


is necessary in designing gas engines. The mean | meter where lighting gas is used, which should be 
effective pressure is approximately = 2 C — 0.01 O?| placed outside the engine-room, so as to be in a cool 
where C equals compression before ignition in | temperature. 

This formula is only 


pounds per square inch. 
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approximate and does not hold good above 100 Ib. 
compression. Piston speed should not exceed 
700 ft. per minute, more generally 500 ft. per minute 
is used. Maximum pressure should not be reached 
later than at one-tenth the stroke. The time of 
rise in pressure in a gas engine is: First time 
taken for flame to strike back into the mixture, 
second time during which pressure rises after 
ignition. Cylinders of large dimensions have much 
larger ratio of volume to surface than small ones, 
and are therefore more economical. The size of 
valves should be such that the velocity of gases 
calculated upon mean piston speed does not exceed 
100 ft. per minute. 

Large gas engines cause considerable vibration 

tly due to the rapid pulsation of air caused 

CG the movement of the e trunk piston, for 
which reason the only communication between the 
main building and engine-room should be made 
through well fitting doors. The vibration will be 
greatest when the period of vibration of the engine 
synchronises with that of the building. e 
engine can be bolted down upon cocoa-nut matting 
held between sheet-iron plates if the vibration is 
excessive, but it rocks considerably and causes 
oscillation. 

A meter to measure the consumption of gas is 
advisable. According to Grover, the size of 
meter, measured in number of lights, required for 
given power engine = 3.4 x brake horse-power + 5 
——- 

he size of pipe leading from meter to engine 
can be calculated from formula, d = size of meter 
x .008 + .75 (in.) where ¢ = diameter of pipe in 
inches. 

Also d = .027 brake horss-power + .79 (in.) 

A rubber bag, made by clamping two sheets 
of rubber, one on each of a cast-iron ring, in- 
serted between meter and engine prevents rapid 
fluctuation of pressure. Where — gas is 
used, iron pots are often substituted for the rubber 
ba, 


Sisiniens: of exhaust pipe in inches is approxi- 
mately 0.528 brake horse-power ; 0.57 for anything 
larger than 5 brake horse-power. 

e pipe should be free from bends if possible ; 
and, owing to the high temperature of the exhaust 
gases, isolated from any in nable material. 
Exhaust silencers should be easily accessible and 











Owing to the heat of the cylinders, engine-rooms 
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may be mentioned: The Raffard, the Zodele, the 
Lindsay, and the Hoppenstadt. 

The Raffard is shown in Fig. 1, and consists, as 
shown, of two disc&, one fixed on the end of the 
engine shaft, and the other on the corresponding 
extremity of the dynamo shaft. Each 2 has 
projecting studs, the studs on one disc being con- 
nected to those on the other by means of rubber 
rings. By this method the dynamo is also entirely 
insulated from the engine. In many cases it has been 
found preferable to replace the rubber rings by coils 
of ropes ; when that is done the Raffard coupling 
practically becomes similar to that introduced by 
Mr. Zodell, and shown in Fig. 2. One of the 
advantages claimed both for the Raffard and Zodell 
couplers is that in the case of an unduly heavy 
overload the rubber rope or band connections give 
way, thus stopping the dynamo and preventing any 
accident to it. The following Table, taken from 
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Mr. Witz’s admirable treatise on the gas engine, 
is interesting as giving the dimensions of a Zodell 
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of gas-driven power plants are liable to become 
very hot, and special care should be taken to keep 
them well ventilated. Owing to the vibration of 
the air produced in the engine-room, it may 
become necessary in crowded districts to pre- 
vent free access to the atmosphere, and to have 
recourse to artificial ventilation. In consequence 
of the presence of the poisonous gas CO, which is 
also odourless, it is always advisable to secure the 
very best ventilation, so as to avoid accidents to 
the men. The building enclosing the gas producers 
is often better not entirely enclosed, except in very 
cold climates. The water used to cleanse the 
producer gas has frequently a very bad smell, owing 
to the H.S which it has absorbed, and care should 
be taken to run it into a sewer. This specially 
holds good of the water used in the chemical 
cleaner containing the oxide of iron. 

In direct coupled plants, which are now practically 
universal, special couplings me necessary 
between the gas-engine shaft and the dynamo. A 
few of those in general use will be briefly 
described. 

Amongst those which have given most satisfac- 
tion, the following four, illustrated in Figs. 1 to 4, 














coupler for various powers to be transmitted at a 
uniform speed of 100 revolutions per minute : 





Brake horse-power transmitted | 10 | 30 | 65 150 
Diameter of discs in mm. ae --| 400 | 600 | £00 1000 
Width pa ss fia | 300 | 390 450 530 
Width of connecting bandinmm. ..| 50 | 65 | 75 90 
Number of teeth on each disc .. Ss} mw ica | 
Weight of coupler in kg... -| 90 | 180 | 370 | 650 





The Lindsay coupler is an automatic one, enabling 
the practically instantaneous coupling and un- 
coupling of a stationary generator to an engine 
running at full speed. It is, however, not as 
flexible as the couplers previously described, nor 
does it serve to insulate the engine and dynamo. 
Fig. 3 shows this coupling. It consists of 4 spiral 
spring of rectangular section, one end of which is 
permanently connected to a disc fixed at the «nd of 
the shaft to be driven. On the end of the driving 
shaft is keyed a hard cast-steel sleeve. By means 
of a loose pulley the spring is compressed gradually, 
thus taking hold of the sleeve, and finally clutching 
it quite firmly. Uncoupling is instantaneously 
obtained by letting go one end of the spring, and 
thus letting it uncoil._ 
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TABLE XL,—Tue Fietpine Gas Enoine, Horizontat Patrern, SINGLE CYLINDER. 
(FIELDING AND Puatt.) 






































aida eS APpRoxIMaTs WEIGHT. FLYWHERL. Driving PULLEY. 
Horse- Speed. 
Power. 
Length. Width. Net. | Packed. Diameter. Width. Diameter. | Width. 
 cnmmmmt cai itl . ca . an 
ft. in. | ft. in. tons cwt. tons cwt. ft. in. in. in. in. 
20 200 10 3 6 0 3 4 3 68 56 9 7 30 12 
25 190 ll 4 6 1 1.904 4 15 5 6 6 36 12 
33 190 ll 4 | 6 1 4 ll 417 5 6 7 48 12 
42 185 12 2 7 10 5 14 6.1 BS Pei 7 54 . 
49 | 180 | 13 «OO | 8 2 6 15 To4 5 9 9 54 18 
60 } 170 13 «CO | 8 3 7 19 8 8 5 9 9 54 18 
80 | 170 16 0 9 6 12 16 is**°7 res 12 
100 | 165 “4 9 eee t -3r8 ts 0 8 3 15 Special. 
130 | 165 - 14 9 8 6 | 18 0 19 +O 6 3 15 











Engines above 20 brake horse-power are fitted with two flywheels. 


TABLE XLIV —Simpiex Sincie-Cytinper Gas ENGINES AND Burre-LENCAUCHEZ GAS PRODUCER. 























Effective horsepower «ww swe 20, | 9. | 40 | O% | a | 100, | 125. | 150. , 200. 
Weight of gasengine .... .. kilos, 3,500 | 3,500 | 3,500 3,800 | 3,800 3,800 | 3,800 | 3,800 | 3,800 
Volume of gasometer in cubic metres 20 | 25 | 35 35 50 75 | 75 100 190 
Speed in revolutions per minute .. 170 | 160 | 150 140 | 130 120 115 «110 100 
Number of flywheels per engine .. ‘ 1 2 2 2 | 2 2 | 2 s 2 
Diameter of flywheels in millimetres .. re --| 2200 | 2,500 | 2,600 | 2,700 | 2,900 3,400 3,500 | 3,600 | 4,000 
Consumption of anthracite per brake H.-P. hour kilos, 0.85 | 6.85 0.75 0.70 | 0.70 0.65 | 0.65 0.60 0.60 
Total weight of complete plant in kilogrammes (in- | 
cluding washer and producer) ‘ és .. | 15,500 | 20,500 23,500 31,200 37,200 46,000 | 50,500 | 59,500 | 70,000 
ee Sat Se op eH | 
TABLE XLV.—Sinexe-Cyiinper Sumptex Gas ENGINEs. 
(DIMENSIONS IN MILLIMETRES.) 

Effective horse-power , , i --| 20. 30. | 40. | 60. | 80. 100. 

Length including flywheels .. ee ..| 2600 3700 | 4250 4,600 | 5,100 | 5,700 
Over-all dimensions {meat including flywheel °.. = ..| 1700 1800 | 2250 | 2,500 2,700 | 3,200 

Height, including flywheel and foundation 2300 1900 | 2050 {| ~ 2,100 2,150 2,250 
Number of flywheels per engine .. ety Uae Cael) hae 1 ee 2.) 2 2 | 2 
Diameter of flywheels i 2200 | =. 2000 | 2,600 2,700 | 2,900 
Approximate net weight of engine in kilogrammes .. . --| 3800 4500 | 7400 | 16,000 14,000 {| 18,000 
Speed, revolutions per minute .. 2. 0 «2 we we “1 180 1 | 20S 150 | 130 120 

| | 








TABLE XLVI.—CaHaron Horizontat Gas ENGINE. 


(DIMENSIONS IN MILLIMETRES.) 








Effective horse-power .. *? oe 
” ne Length, including flywheel. . ve ee 
pers Bang Breadth _,, » and pulleys .. 
Height re ‘6 » foundation 


Speed in revolutions per minute 

Number of flywheels to each engine 

Diameter of flywheels .. $0 op oe oe . 

Internal diameter of gas (Length of pipe above 
pipes up to valve ot 30 metres and below }.. 
gas bag 100 metres 


Internal diameter of gas pipes between valve of gas 


bag and engine . e = * *- 
Internal diameter of exhaust piping . | .. oe os 
Cooling water under { Internal diameter of inflow pipe 

pressure outflow pipe 





Net weight in kilogrammes (approximate) 


3500 3560 


SineLE CyLinDER. 


.| 20. | 25. | 30. 








1700|1715 
1800/1800 
150, 150 

2| 2 


2) 2 








- |2000 2000 


80 | 90 





2000/ 2000/2200 


90 | 100 


33 | 40 


100} 100} 100 


32 | 40 








85. | 40, | 45. | 60. | 25. 


$810|3820/3830 
1785)1800/1850 
1800/1800) 1900 

150} 150) 150) 


| 


32 | .40) 
. . {6000 6500|7000)7360 8000, 


Two CYLINDERS. 


30.| 60. | 60, | 80. | 100. | 120, 


4,100} 4,200| 4,350) 4,580 4,620 
2,930 2,040 3,100| 3,300) 3,560 
2,109] 2,100) 2,200) 2,800] 2,400 
150} 150} 140' 140| 140 


bt wie 






| 


| 2 





2,300] 2,400] 2,500, 2,500| 2,600 
so} 90 | 9 | 110| 110| 120 
| Ree See 
40| 40 | 40 | 40| 50), 50 
70} 90 | 100 | 115| 325 | 125 
s2| sz | 2 | 40/ 40| 40 
s2| 32 | 32 | 40] 40, 40 





"11,500 11,700) 15,000} 18,000! 191000 
| | 











TABLE XLVII.—EncIngs oF THE STANDARD AuTomATIC GAS Enoing Company, Om Crty, Pa, 








j l a Seely we. Pierce os awe > ae a toe Sa = 6 Ree eh 
Type or | Diameter! Length | Diameter Sveed it | piameter Weight a re | Diameter’ Diameter Floor 
Exoing. | ,..° of of per | ot Engine in | Exhaust ~ of Water Space. 
Cylinder. | Stroke. Shaft. Minute. | Piywhedl.) Poands pe. Gas Pipe. Pipe. 
| in. in. | in. | ftein, | in. in. in. in. in. 
Singl 10 | 12 3.5 270 40 3,000 3 1,25 1.00 4 by 6 
winter 4; 15 5.0 250 5 0 6,000 4 1.50 1.00 6,,8 
16 18 6.0 240 5 6 10,000 5 2.00 1.25 79 
10 12 | 3.5 270 40 7,500 | 4 1,25 0.75 4,,10 
cic te 1% 6] (CBO 250 5 0 10,000 | 5 1.50 1.25 6,12 
ngie- | 
acting 4 | . 16 18 6.0 240 5 6 15,000 | 6 2.00 1.50 7415 
tandem ; ft.in. in. 
| 438 18 6.75 20 | 6 0 13,00 | 7 250 | 200 7 6 by 17 
22 24 8.0 200 7 0 20,000 | 8 2.50 | 2.50 66,323 
°° - 18 6.75 230 6 0 24,000 | 7 2.50 | 1.50 7 6,, 28 
Double- | | in. in. 
tenant, \ CS. oe 7.5 2 1 78 38,000 | 8 250 | 200 8 by 26 
26 } 30 9.0 175 | 8 O | 60,000 | 9 3.00 2.50 9,, 30 
AAAS | } } 











The fourth type of compos which will be con- | on the Continent. 
neyers or Hoppenstedt. | which is to all intents and purposes a steel-wire 


‘sidered is that known as 


It consists of two discs, one of 


It has been used with very good results, especially | brush. The other disc has a series of corrugations 
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Taste XLVIII.—Tangye’s Gas-Producing Plant and Gas 
Engine. 
(Pinkey’s System.) 
Brake horse-power = --, 21 | 24 | 20 | 36 | 48 | 68 | 75 
Indicated horse-power .. -.| 26 | 30 | 36 | 46 | 60 | 85 | 94 
Revolutions per minute .. -- 170 |170 |160°|160 {160 |160 |160 
Flywheels, diameter in inches ..|'66 | 66 | 72 | 72 | 81 | 90 | 90 
Producer plant for above, size ... B | B | C;C;]D|E|E 
| 








The space taken up by the producer plants without engine will 
be approximately : 











| 
Size of plant .. B Gr ay beg 
Ground space .. fis ft | 24x22 25x 224/26) x 244) 27 x25 
Superficial area .. Sq. ft. 528 562 | #650 | 675 
Holder, diameter ot ft. 6 | 6 | 8 | 8., 
SiC ee ee Bg ay ed es 
Vertical boiler .. nom. h.-p. 2 2 3 | 3 


\ 


——aeenp 


TaBLe XLIX.—Data of Gas-Motorcenfubrick, Deutz, 
Gas Producers. 








Total Brake | Maximum : | We'ght in 
Horse- Production SS pound of x eight * 
Power of a Ges Le 4 v= Plant for Plant for 
as lubic Fee urning . 
Engine. | per Hour. Gasometer. Anthracite. Burning Coke. 
16 2,220 lll 19,406 11,836 
25 4,070 185 12,782 14,410 
35 4.810 185 12,936 14,564 
45 , 6,660 370 17,754 19,052 
60 8,140 370 18,700 19,982 
70 9,250 555 21,714 23,606 
80 10,730 555 22,000 23,892 
100 12,210 555 24,134 26,114 
125 15,340 740 29,810 35,310 
150 18,500 925 35,090 38,621 
175 21,460 1110 37,070 40,700 
200 24,420 1480 41,910 52,910 
250 30,710 1480 50,600 57,090 
300 37,000 1850 57,000 63,140 
350 42,920 2220 61,930 68,420 
400 48 840 2960 67,100 73,260 

















against which the brush presses. Fig. 4 gives a 
good general idea of its construction. 

Before proceeding to a description and more 
detailed study of some of the recent producer 
gas-driven electric-power plants, it may be of 
interest to investigate the number of men necessary 
under varying conditions to run gas-driven plants. 
The following Table sets forth the numbers of men 
employed in several existing stations : 








wad he] 7s 3 
$33 pa |3 | 
#3 a 4 & 8 
Name of Station. og7 Sl ost lael: g 
i. $18) s&s | 
23 3 f Fi a3 3 BIS 3 
r=] 8) ac@/s oF 
Zurich-Bergbahn .. 150 1 4 _ _ 
Oerlikon-Seebach .. 250 1 4 2 see 
Lausanne es 300 1 4 5 oie 
Orleans Bs sis Y 220 1 + ~ 1 
Linden, near Hanover... 100 1 3 8 2 

















It will be seen that the number of men, including 
the engineer in charge or superintendent, varies in 
the above list from five to ten. Under favourable 
circumstances the number of men could, be reduced 
to four or even possibly three, .Thus for a small 
plant used for traction only, the, storage battery 
could be so dimensioned as to be. able to supply 
all the power which would be required, say, before 
eight in the morning and after eight at night. 
During part of the day the reserve set would be 
used so as to again fully charge up the battery 
before night. A battery to be economical should 
always be so proportioned comparatively to the 
size of the generators and to the output on the 
road that god, «moe when working constantly 
at its rated load has an output equal to the average 
load throughout the day. If that is the case, under 
favourable circumstances, when the — is shut 
down at night the batteries will be fully charged 
and will be able to give out say for two or three 
hours all the energy which may be required 
for the cars. Before deciding to work on this 
system a careful calculation must be made of the 
amount of energy which will be required morning 
and evening whilst the plant is standi ill. 

The maintenance, interest and sinking fund on 
the extra capital expenditure entailed by the larger 
storage battery must be compared to the saving 
in cost of labour effected. In this comparison it 
may be mentioned that less reserve would be re- 
quired in a station which only runs twelve hours 
a hoon in one running eighteen to twenty hours, 
as there is more time for overhauling and repairs. 





At the same time too much stress must not be laid 
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on this point. Reserve power is always necessary, 
the units must for reasons of economy be kept 
as large as ible, and therefore it results that 
in most onheionn electric plants, which at present 
at any rate are never very large, the size of the 
spare unit cannot be decreased. In the case of 
a gas-driven plant of a large size having several 
spare sets, the case might be different. It is how- 
ever probable that, in such a case, the size of 
battery required to run on the above principle 
would be so large as to make it practically im- 
possible. 

For reference some Tables giving general data 
of several recent gas engines and gas producers 
are given. It is thought that they will be found 
useful. (Tables XL. to XLIX.). 








THE INTERNATIONAL ELECTRICAL 
CONGRESS. 

Tur Congress concluded its deliberations on 
Saturday, August 25, after sitting for a full week, 
with the usual votes of thanks, well deserved in 
most cases, and with speeches paving the way for 
future international meetings and congresses. 
Particular thanks were due to the secretaries, 
Messrs. Janet and E, Sartiaux, and the organising 
committee in general. Colonel Turrettini and 
E. Gérard discharged this duty. The issue of the 
preceding day’s minutes, carefully edited on the 
whole, giving abstracts of the papers and of the 
speeches, which abstracts members had been asked 
to hand to the sectional secretaries at the end of 
each meeting, is a task which none but the Elec- 
trical Congresses at Paris have undertaken and 
successfully accomplished. The full proceedings 
will be published and sent to members in due time ; 
and when one considers only the expense of printing, 
one cannot help wondering that the Electrical Con- 
gress did not exact from its members more than the 
customary subscription of 20 francs. A vote of 
thanks to President Mascart was proposed by Pro- 
fessor Ay: tonand seconded by Professor Kohlrausch, 
president of the Reichsanstalt. The former empha- 
sised that scientific men had no time to quarrel ; 
and the latter’s dignified appeal for international 
concord was condensed into two lines. In replying, 
and thanking his confréres for having so aot 
contributed to the success of the Congress, Presi- 
dent Mascart reviewed the work of the sections 
with satisfaction. Perhaps he adopted a somewhat 
officially optimistic tone. Yet there can be no 
doubt that the Congress has done much better than 
was expected. he President’s proposal to 
convey the best wishes of the Congress to two 
scientists, whom illness has kept away, Blondel— 
who possesses a marvellous activity, though he has 
not left his room for years—and Potier, was most 
cordially responded to. 

Before this exchange of compliments, Mr. C. O. 
Mailloux had, on behalf of the American Institute 
of Electrical Engineers, invited all members to pay 
a visit to the Pan-American Exhibition to be held 
at Buffalo next year, and Major J. Millis had 
seconded this invitation. Then Mr. A. von Boscham 
had risen, in the absence of the Austrian Commis- 
sioner, to express the hope that the International 
Exhibition, planned by Vienna for 1903, would 
re-unite the electricians as in 1883. President 
Mascart referred to the happy remembrances of 
Vienna and Chicago, but had to point out that 
Liége also contemplates to hold an exhibition in 
1903. We need hardly state that both speeches 
were well received by the audience. 

We proceed now to a resumé of the proceedings 
of the sections. 


I. Screntiric Metuops anp MEASURING 
Apparatus—Magenetic Units. 


The questions of new un‘ts naturally came before 
this section, over which J. Violle presided. A 
committee of the American Institute of Electrical 
Engineers, consisting of Messrs. F. B. Crocker, 
W. E. Geyer, G. A. Hamilton, A. E. Kennelly, 
W. D. Weaver, had in May last resolved that it is 
necessary to give names to the electromagnetic and 
electrostatic units, and to designate the multiples 
and submultiples of such units as are already in 
use ; further, to rationalise the electric and mag- 
netic units, and to bring these questions before the 
Paris Congress. These proposals were not very 
definite, and they were aly ‘wubtewre, except 
as regards what will be referred to presently. On the 
suggestion of M. Cornu, who took the chair at the 
first meeting, and of E. Hospitalier, who had prepared 








a report on the decisions of the previous congresses, 
the question was referred to a commission consist- 
ing of Ayrton, De Chatelain (Russia), Dorn (Ger- 
many), De Fodor, and De Hoor Tempis (Hungary), 
E. Gérard (Belgium), Hospitalier, Lombardi (Italy), 
and Kennelly. After holding two rather animated 
meetings, the commission reported that they did 
not consider it necessary to attribute names to all 
the electro magnetic units; but since the instru- 
ments now applied indicate the field intensity 
directly in C.G.S. units, the commission would 
recommend to attach the name of Gauss to 
this unit, and that of Maxwell to the unit, 
further to be defined, of magnetic flux. The com- 
mission had declined to consider any proposal 
which would modify the resolutions of the previous 
Congresses. Mr. Hospitalier supported the resolu- 
tion as a teacher of science, knowing the great help 
that a name like volt or ampere affurded to students 
and practical men; as to flux, the various units, 
C.G.S. lines per square inch, and Kapp lines, were 
very confusing. This practical view was supported by 
Mr. Alexander Siemens, though headmitted thatsome 
of the practical units, like the Joule and Coulomb, 
were hardly ever used. Professor S. P. Thompson 
added incorrection thatthe Kapplines had long fallen 
out ofuse. Thechief opposition came from Mascart, 
who spoke repeatedly, so that one member charged 
him with obstruction. Mascart objected on prin- 
cipal, because the C.G.S. units have so far not had 
any names ; the term ‘‘ practical unit” employed 
by some speakers was, moreover, misleading ; 
for although we apply the c.g.s. unit of field in 
practice, that unit does not therefore belong to a 
practical system. Kohlrausch proposed to concede 
the point to the engineers, though the physicist 
did not need any name; he could not, however, 
as an Official delegate, bind his Government. But 
E. Hospitalier had already explained that no legal 
sanction was sought for. Yet the discussion 
dragged on, until E. Gérard proposed to vote first 
on the desirability of creating names, and then 
on the names themselves. Mascart having with- 
drawn his objection, the two units were approved 
of by all but two members. There was a strong 
undercurrent against the name of Gauss. Mascart 
had reminded the section that Gauss’ own unit was 
a millimetre-milligramme-second quantity, and not 
the c.g.s. Mailloux’ appeal to accept the names of 
Gauss and Weber, which were consecrated to the 
electricians of the United States, did not call forth 
any echo, probably because the phrase ‘‘ concession” 
to the American electricians had been used by 
several speakers; but Dorn struck the right note 
when he protested against the injustice of attempt- 
ing to substitute any name for that. of Gauss, to 
whom we owe the absolute measurements. 

In spite of the declarations made, the delegates 
deliberated on these two units and gave their 
assent, and this fact was communicated to the 
Congress in the concluding plenary meeting. The 
new units are not legal for all that, however, but 
the resolution remains a recommendation. On the 
= of Stanoievitch (Servia), the delegates had 
urther resolved that electric energy should be 
considered legal property. A recommendation sent 
up by the sub-section on electric traction, to urge 
the extension of electric traction on the authori- 
ties, also received the sanction of the plenary 
meeting. 


PHOTOMETRY. 


In the first sitting, Mr. Cornu regretted the restric- 
tion of the term ‘‘normal spectrum” to the spectra 
whose colours are expressed by wave lengths. That 
scale had no greater advantages than the frequency 


scale : or the 2 , Scale, which represents approxi- 


mately the law of dispersion for our ordinary lenses ; 
an appropriate mode of representation had to 
chosen for the radiations in each case. Crova recom- 
mended the logarithmic law, which proceeds by 
octaves, and allows us to represent the radiations 
from the extreme ultra-violet to electromagnetic 
waves on aconvenient scale. Colour intensity com- 
parisons could be reliable only if we selected radia- 
tions of the same wave lengths in the two sources 
of light. That was recognised in principle in 
1889, but there are still practical difficulties to be 
overcome in the application of such a method. 

In his report on Photometry, J. Violle could 
refer with satisfaction to the support which his 

latinum standard of incandescence had received 

y the experiments which Petavel has conducted 
in London. The Geneva Congress had been rather 








critical as to the accuracy of which the reproduction 
of the unit admits. According to Petavel, the com- 
parison may be relied upon to within 1 per cent., if 
the platinum and the lime of the crucible are pure, 
and the hydrogen (of the oxyhydrogen flame) free 
of hydrocarbons. Petavel has also simplified the 
electro-furnaces of Carpentier—the lime crucibles 
are rapidly destroyed. Lummer and Kurl- 
baum, in the Reichsanstalt, simply heat, not 
fuse, a foil of platinum, 0.015 millimetres thick, 
of small mass (whilst Petavel applied a block of 
platinum, 1345 grammes in weight), a- d absorb nine- 
tenths of the radiations by water, measuring the 
remaining one-tenth with the aid of a bolometer. 
This absorption, and hence the method, can, how- 
ever, not be sufficiently accurate, though the 
method will furnish secondary standards for test- 
ing Hefner lamps, for instance. The constant 
temperature of the crater of the positive carbon of 
an arc lamp supplies another secondary standard. 
The light intensity does not vary when the current 
is increased from 500 to 34,000 watts, yet the 
flickering of even the silent arc makes exact 
determinations very difficult. Blondel estimates 
the light emission at 158 bougies per square milli- 
metre, Petavel at 147. With one positive and 
three negative carbons, Petavel observed crater 
temperatures ranging between 3935 and 4018 deg. 
Cent. Incandescence lamp standards have been 
studied particularly by Liebenthal ; the chief pro- 
blem concerns the definition of the mean horizontal 
intensity. 

So far the incandescence standards. As to flames, 
the bec Carcel, the Vernon Harcourt pentane lamp, 
and the Hefner-Alteneck amyl acetate lamp are 
still the chief standards, which Violle reviewed at 
length. Water vapour and carbon dioxide in the 
atmosphere influence both the latter, and from the 
researches of Liebenthal, Laporte, Clayton, Sharp, 
and Turnbull, it would follow that the carcel is the 
most reliable flame standard. Lummer and Brod- 
hun have improved the Bunsen photometer by 
using the hypotenuse of ‘a total reflection prism for 
producing the opaque ‘region; their researches 
throw some doubt on the totality of that reflection, 
however. The universal photometer of Blondel and 
Broca has the advantage of being binocular. Violle 
further touched upon the photomesometer and the 
lumenmeter of Blondel, and spectrophotometry. In 
the latter branch, the work of Charpentier and Rood 
is promising. When an object is illuminated 
alternately by two sources of light of different 
colours, a flickering will be noticed, which will dis- 
appear when the intensity of the one source is 
varied ; the matter is by no means settled, how- 
ever. In the short discussion following the presen- 
tation of this long report, De Chatelain mentioned 
that very fair tests could be made with flame stan- 
dards without keeping very strictly to the regulation 
height of the flame, if the central portion of the 
flame is regarded through a screen. e 

The very complicated television apparatus which 
C. Perskyi explained with the help of slides are 
based upon the peculiarities of selenium cells. 


Exectric THEORIES AND MECHANICAL ANALOGIES. 


Professor Weyde, of Kassa, in Hungary, showed 
a very ingenious model, to elucidate by simple me- 
chanical means the ideas of Maxwell and the whirl 
theory. His apparatus, which had been made by 
his students, consists of a series of toothed wheels 
or rings, carrying bevel discs on their radii, gearing 
into one another, and moved with the help of 
crank and toothed racks. Electromotive force curves 
of continuous and alternating currents, possessing 
resistance (represented by brake bands) self-induc- 
tion, and capacity, are drawn by the apparatus, 
which is complicated. Nor are his analogies easy 
to comprehend ; and it is perhaps not advisable on 


be| the whole to enter too deeply into such analogies, 


which must have their weak points. 


OSCILLOGRAPHS. 


The beautiful new instruments which Blondin 
exhibited on behalf of Blondel — of oe ~pnaey 
types. The bifilar oscill is the most exact, 
opel delicate for industrial work, for which the 
instruments fitted with a belt of soft iron are best 
adapted. They contain a permanent magnet, re- 

uire no continuous current to work them, are 
iliaminated by one incandescence lamp which 
suffices for the pho’ phy of the records, register 
frequencies of 45,000, and veg not more than 
30 lb. The manufacturer of these instruments, 
Dobkewitch, gave some further particulars as to 
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the mirrors, in answer to the inquiries which 
Duddel addressed to him. The charming demon- 
stration which Messrs. Duddel and Marchant gave 
in the Institution of Electrical Engineers some time 
ago will be remembered. At that time Blondin had 
already constructed some oscillographs, with which 
Mr. Duddel, as he now had an opportunity to ex- 
plain, was then unacquainted. 

Blondin further communicated, also in the name 
of Blondel—whose indefatigable activity is not 
seriously harmed by the circumstance that he can 
do little more than direct the labours of a great 
number of fellow workers and assistants—a paper 
on comparative tests of triphase and diphase alter- 
nators, which Dobkewitch, Davis, Farmer, and 
Tschernosvitoff have made at the Laboratoire Cen- 
tral d’Electricité, with the aid of these oscillographs. 
The investigation concerns chiefly the effects of 
unequally loading the different phases. The alter- 
nators were not worked to their fullest capacity, 
and one phase was alone loaded in some cases, 
Variation of the load on one phase always influences 
the others, and this the more so, the more un- 
equally the loads are balanced. The armature 
reactions produce in the field circuit strong pulsa- 
tions, whose frequency is equal to double the pro- 
duct of the frequency of the induced current and of 
the number of phases. The biphase machine had 
a very small air gap, and the instantaneous electro- 
motive force curve was very steep ; the small air 
gap marks itself by the pronounced indentations of 
the curve. 


Frequency METER. 


The new frequency meter of Kempf-Hartmann, 
which is made by Hartmann and Braun, of Frank- 
fort-on-the Main, is a very simple instrument, 
based upon the principle of acoustical resonance. 
A number of steel reeds are arranged in a ring 
in a box of the ordinary galvanometer type. An 
electromagnet, receiving the current whosefrequency 
is to be determined, can be turned from one reed 
to the other by moving a pointer on the glass of the 
box. If we have 84 periods, the reed 84 will speak 
loud, and reeds 83 and 85 will sound less loud; in 
this way fractional frequencies may also be esti- 
mated. Another instrument serves to control the 
frequency of a given alternating current. Two 
reeds are tuned, the one to a frequency which is a 
little too high, the other for too low a value ; when 
the correct frequency is maintained, the instrument 
is silent. Mr. Hartmann himself added a few re- 
marks on d’Arsonval galvanometers of extreme 
sensibility, which he has recently constructed and 
exhibited. 


ALTERNATING-CURRENT MEASUREMENTS. 


Mr. G. L. Addenbrooke, of London, presented a 
paper on ‘‘ Exact Measurement of Alternating and 
Polyphase Currents,” and exhibited his perfected 
instrument for the first time. Asall measurements 
for volts, amperes, and watts are reduced to the 
determination of resistances and electromotive 
forces, it will be understood that the working of 
the instrument is remarkably easy. The instru- 
ments are not affected by terrestrial or other mag- 
netism, take very small working currents, and can 
easily be standardised. They lend themselves, 
moreover, also to the determination of continuous 
currents, hysteresis, and permeability ; and deserve, 
therefore, the name ‘‘universal instruments.” For 
unequal loads on polyphase circuits two sets of re- 
sistances are employed. The voltmeter is. electro- 
static, and readings are taken by means of mirrors. 


Catoric GALVANOMETER. 


The hot wire galvanometer of R. Arnoux and 
Chauvin, which was shown by the former, differs 
from similar instruments by the arrangements of 
the magnifying device and of the temperature com- 
pensation. The dilatation wire is attached to a very 
short lever, which makes an angle of almost 180 deg. 
with the base. The needle deviates by 90 deg. with 
a current of 0.55 watt in the dilatation wire, so 
that the sensibility of the instrument is very con- 
siderably increased. The compensation is effected 
by stretching a number of wires, identical with the 
galvanometer wire, parallel to it under the influence 
of a strong steel spring, acting on the whole group. 


Arc Lamp RecisteRtnc APPARATUS. 

The instrument which Professor Janet has had 
constructed by Richard, of Paris, and which he 
explained to the section, concerns only the control 
of three arc lamps, mounted in series, It consists 





of three registering voltmeters and one registering 
ampere meter ; the four styles draw their records 
on the same drum. 

ASYMMETRICAL AND IRRECIPROCAL CONDUCTION. 

The remaining two papers would gratefully have 
been accepted by the section on Electro-Chemistry, 
which was not overburdened with papers. In the 
first of the above title, W. L. Hildburgh, of 
Columbia College, New York, deals with alternating 
currents whose first and second half-waves repre- 
sent different quantities of electricity, and with me- 
chanical, physical, and electrolytic rectifiers. He 
distineulhas between one-cell and two-cell recti- 
fiers, and speaks of the useful and the useless 
current waves, distinguishing them by squares 
containing an arrow pointing in one or the other 
direction rather than by the symbols + or —. 
The paper, which was read by its author in English, 
is partly historical, and some of the investigations 
were made in conjunction with J. L. R. Morgan. 
The single-cell rectifiers contain generally dilute 
sulphuric acid, platinum, and as soluble electrode, 
hydrogen (absorbed by platinised platinum or 
carbon), copper, lead, mercury, &c. Platinised 
electrodes in concentrated nitric acid give curious 
results. The hydrogen-cell rectifier can be utilised 
for conductivity determinations, the telephone 
of Kohlrausch and Ostwald being replaced by a 
galvanometer. 


Stanparp Capmium CELLs, 


This paper, by R. Arnoux, was substantially a 
recapitulation of the researches of Czapski, Jaeger, 
Wachsmuth, and others on the long-established 
reliability of cadmium sulphate standard cells, and 
did not adduce any novel facts. It is interesting 
that Gouy, inventor of a mercury dioxide standard 
cell, acknowledges the superiority of the Weston 
cell as regards thermal constancy. Arnoux has no 
liking for the H (Rayleigh) shape of the cell, and 
would prefer cylindrical cells, because their internal 
resistance is very much smaller, which allows of 
their being coupled with more convenient and port- 
able galvanometers than the high resistance cells. 





NOTES. 
WatTER Power In Norway. 

WE have several times drawn attention to the 
increased rate at which the water power of Norway 
and Sweden is being exploited. A few particulars 
about some of the more important Norwegian water- 
falls may be of interest. ‘The largest river in Nor- 
way is the Glommen, which at a distance of some 
27 miles from Christiania forms a number of water- 
falls close to each other, which over a distance of 
about half-a-mile have an aggregate fall of 64 ft. 
Under ordinary circumstances the quantity of water 
amounts to 150 metres per second, but by rational 
regulation and exploitation of the Mjésen lake this 
quantity can be very materially increased, and a capa- 
city of 56,000 horse-power may be reckoned upon. 
At present thereis a wood-pulp factoryin the vicinity 
of the waterfall, which controls four-fifths of the 
power, or about 45,000 horse-power. TwoGerman 
experts have been called to Norway in order to 
give their opinion as to the en ns ea of the 
water power, and they are understood to have 
reported very favourably as to the conditions for 
erecting and making remunerative a large power 
station. The new installations will yield power to 
extended wood-pulp factories, saw mills, &.; in 
addition to which a calcium carbide factory will be 
built, and power transmitted to the town of Moss, 
some 15 miles distant. 


ConsuMPTION OF NaputHa oN Russtan RalLways. 


Naphtha was for the first time used as fuel by 
the ‘T'ranscaucasian Railway in the year 1880, on 
the section between Baku and Balachang; the 
quantity used was 110,000 pood, the price 4.2 kopek 
per pood. After the opening of the Baku-Tiflis 
line (1883) the consumption rose to 5,189,000 pood, 
the locomotives at the same time using 5762 cubic 
fathoms of firewood. The consumption of the 
latter kind of fuel decreased in 1890 to 289 cubic 
fathoms, and was almost reduced to sil in the 
course of the following six or seven years. The 
consumption of naphtha residue from 1894 to 1898 
was as follows : 


Pood. 
1894 6,160,000 
1895 6,200,000 
1896 6,400,000 
1897 8,000,000 
1898 8,700,000 


That this means a very material saving will appear 
from the fact that 76 poods of naphtha are equal to 
1 cubic fathom of firewood, and that the latter costs 
some 15 roubles. There can hardly be any doubt 
that the use of naphtha residue for locomotive fuel 
could be extended with —_ advantage elsewhere 
by other companies ; and where this is not. bein 
done to any very great extent, the cause is look 
for in the absence of proper reservoirs for storing 
the naphtha, and in the circumstance that the loco- 
motives are not constructed for this kind of fuel. 
The Transcaucasian Railway has 61 reservoirs for 
storing naphtha, with an aggregate capacity of 
2,145,000 poods of naphtha. 


CoNNECTION BETWEEN THE BALTIC AND 1HE 
Waite Ska. 

A Russian engineer has advocated a plan for 
connecting the Finnish Gulf and the Baltic with 
the White Sea by means of the existing waterways. 
The Russian Department for Water and Road Con- 
struction contemplates deepening the outflow of 
the Neva from the Ladoga lake, that er vessels, 
trading on the Ladoga, can enter the Neva even 
with low water. With the aan of a few places, 
the Neva already possesses the requisite depth, 
and no excessive work is needed in order to make 
it navigable for the Ladoga vessels. In connec- 
tion with these deepening operations it is now 
proposed to create a navigable waterway between 
the Finnish Gulf and the White Sea. This will 
be effected by deepening the Swir, which con- 
nects the Ladoga lake with the Onega lake, 
by the construction of locks, and by improving 
some rivers on the water boundary between the 
Baltic and the White Sea, as well as by the build- 
ing of canals where such may be needed. No 
doubt a waterway of this nature would yield mani- 
fold and material advantages. The Ladoga lake 
covers an area of 1217 square kilometres ; and the 
grain coming from the Volga district could be loaded 
direct into the sea-going vessels on the Ladoga, 
so that the tedious transport through the Ladoga 
canal could be done away with. This would mean 
a gain of some ten days, so far as Volga goods 
are concerned, and a saving of more than 100,0001. 
a year. It is also more than probable that raw 
naphtha, which at present cannot afford to pay the 
high rates through the Marie canal, could with 
advantage be shipped to Baltic ports by the new 
waterway. The new project will entail less ex- 
penditure, it is asserted, than the impending neces- 
sary vat a of the Ladoga canal. Also, from a 

litical point of view, the new plan has claims to 

supported, inasmuch as it would connect the 
Russian naval ports on the Baltic with the contem- 
plated naval post on the Murman coast, in the same 
way as the North Sea-Baltic canal connects Kiel 
and Wilhelmshofen. 


BetGiaAN METALLURGICAL INDUSTRY. 

The Bese a of casting pig in Belgium in the 
first half of this year was 39,990 tons, as compared 
with 43,100 tons in the corresponding period 
of 1899. The production of refining pig in the 
first half of this year was 151,290 tons, as 
compared with 155,520 tons. The production 
of steel pig in the first half of this year was 
303,440 tons, as compared with 303,665 tons. The 
aggregate production of pig of all descriptions in 
Belgium in the first half of this. year was accord- 
ingly 494,720 tons, as compared with 502,285 tons 
in the corresponding period of 1899, showing a 
decrease of 7565 tons. The production of plates 
in Belgium in the first half of this year was 
42,820 tons, as compared with 54,924 tons in 
the corresponding period of 1899, showing a de- 
crease of 12,100 tons. The production of miscel 
laneous iron in Belgium in the first half of 
this year was 154,910 tons, as compared with 
195,810 tons in the corresponding period of 1899, 
showing a decrease of 40,900 tons. The aggregate 
production of iron in Belgium in the first half of 
this year was accordingly 197,730 tons, as com- 
pared with 250,730 tons in the corresponding 

riod of 1899, showing a decrease of 5300 tons. 

he production of cast steel (ingots, &c.) in Bel- 
gium to June 30 this year was 362,770 tons, as 
compared with 359,170 tons in the corresponding 
riod of 1899, showing an increase of 3600 tons. 

e production of forged steel (rails, plates, &c.) 
in Belgium to June 30 this year was 307,850 tons, 
as compared with 309,130 tons in the currespond- 
ing period in 1899, showing a decrease of 1280 
tons. It will be observed that the production of 





pig declined to a moderate extent in the first half 
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of this year, while there was a very appreciable 
reduction in the production of iron. e great 


dearness of coal exerted an unfavourable influence 
upon Belgium metallurgical industry in the first 
half of this year, and ‘this unfavourable influence 
may possibly become more marked in the half-year 
now in pr , unless, indeed, an early change 
takes place in the economic situation. 


ELEectRO-ENGRAVING. 

Three years ago Joseph Rieder, of Leipzig, de- 
scribed a new, and, in principle, a very simple pro- 
cess for the manufacture of dies and the repro- 
duction of medals. A negative is made in plaster. 
This negative forms the top of a _ cylinder 
which is provided with a rubber sheath and 
suspended in an electrolyte, as a rule, ammo- 
nium chloride. The lower surface of the cylinder 
is free, so that the electrolyte can diffuse upward. 
The steel plate to be engraved, the anode, rests 
upon the top of the plaster negative. Strong 
currents of about 12 volts and 20 amperes per 
square decimetre are applied. The chlorine libe- 
rated on the points of contact dissolves the steel, 
and the plate gradually sinks intothe model. The 
electrolysis proceeds slowly, however, and there 
are various sources of trouble which the inventor 
now claims to have overcome. The time depends 
upon the nature of the steel ; but about four hours 
must be allowed for etching a plate to a depth of 
1 millimetre. Thecarbon contained in the steel re- 
mains in the hollow created, and prevents good con- 
tact between the plaster and the plate. That carbon 
has, therefore, to be rémoved, and as it has been as- 
certained that actual contact should not be prolonged 
for more than 15 or 20 seconds at the time, the two 
electrodes have to be separated and reapproached 
many hundreds of times in each engraving operation. 
Short periods of contact are advisable for a further 
reason. The diffusion of the electrolyte through 
the plaster does not keep pace with the electrolytic 
decomposition, unless the pressure of the steel plate 
is frequently released. After each cleansing, the 
plate has to be brought back to its mathematically 
true position. That calls for very delicate ma- 
chinery. Again, ordinary plaster-of-Paris has not 

roved a perfectly suitable material; it is by 

lending various sorts of gypsum that a plaster of 
snfficient hardness and porosity has been obtained. 
In the machines finally adopted, the plaster model 
is fixed in a frame of iron, which is moved up 
and down and presses gently against the lower 
surface of the steel plate, whose position can 
be adjusted. This movement alternates with 
the reciprocating travel of a horizontal carriage 
bearing a brush which cleans the plate and a roll 
which wets the plaster surface with electrolyte. As 
the brush also removes the resulting iron chloride, 
which is thus not returned to the electrolytic bath, 
the electrolyte would became alkaline with free 
ammonia if hydrochloric acid were not continuously 
being added to the bath. The demands made upon 


the machines are all the greater, because a plaster | cent, 


negative will hardly bear etching a plate toa greater 
depth than 1 millimetre, so that several models 
have to be used in many cases. The preparation 
of steel dies is, however, always a difficult matter. 
The manufacture of these machines, which are re- 
commended for engraving and embossing operations, 
also for pata pt eather work, for instance, 
has been taken up by the Elektrograviire Gesell- 
schaft, of Leipzig. 





Tur Frencu Navy.—Two large cruisers, to be named 
the Jules Ferry and the Leon Gambetta are to be built 
at Cherbourg and Brestfor the French Navy, will present 
a close resemblance to the illaise. 

REPORT OF THE INTERNATIONAL CONGRESS OF ELEc- 
Tricity: ErratuM.—In our last issue, page 246, third 
column, third paragraph, real “ Professor Ayrton pro- 
posed,” instead of ‘‘a member proposed.” 





Tue Water-Tuse Borter ComMitrEr.—We are glad 


to learn that Mr. John Inglis, L.L.D., chief of the old- 
established firm of shipbuilders and engineers at Glasgow, 
has agreed to serve on the Water-Tube Boiler Committee, 
to which full reference was made in a recent issue (page 
183 ante). The a gaara is a happy one, as Dr. Ing is 
is widely respected, not only for his great experience, but 
for his rare judicial faculties. Mr. J. R. Smith, In- 
spector of Machinery, is also to be a member of the com- 
mittee, so that it is now fully constituted, the other 
members, as already announced, being Admiral Domville ; 
Professor Kennedy ; Mr. the Superintendent a 
neer of the Cunard Gompany ; Mr. List, who occupies the 

i ition on the Castle Line ; and Mr. Milton, 


ood will be secre- 


of Lloyd’s. ief Engineer W. H. W: 
tary. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 15. 

A LARGE volume of business has been done during 
the past few days throughout Pennsylvania in steel 
bars, plates, sheets, and structural material, because 
of the sharp cuts made in those products, the cut in 
shapes being 8 dols. per ton. The entire market is 
now awaiting cuts in pig iron, particularly Bessemer, 
which the Bessemer Association flatly declares will 
not be made, and in billets. Bessemer is to-day 
15 dols. at furnace, and billets 18 dols. Yet these 
figures, which are close to present cost, as cost 
is figured out, do not attract buyers. They are 
anxious to buy, but are apprehensive that the 
downward momentum has not been exhausted alto- 
gether. As soon as it is regarded safe to place orders 


of orders as will make prices rebound (on paper) like a 
rubber ball. There are large interests awaiting a similar 
decline in steel rails, which are dear at 25 dols., with 
billets and slabs at 18 dols. and ore at next to nothing, 
plus cheap mining or trifling royalty and cheap 
transportation. Those who control their own ore 
supplies and transportation lines can make money on 
steel rails at less than half their present price. 
It is not to be wondered at that the railway managers 
are indignant. The general situation has improved. 
The autumn season is at hand, and stocks among the 
~~ body of consumers are low. They are afraid to 

uy largely» and with a great many the policy will be 
pursued of buying enough to keep going. The volume of 
business to come is an uncertain quantity. Railroads 
continue their progressive policy of making improve- 
ments and extending their lines when additional 
traffic is certain. Railway equipment from locomotives 
and cars down, ‘continue to be ordered heavily. The 
shops are, as a rule, doing well, but the rush that 
prevailed last winter has measurably subsided. The 
bituminous coal trade is exceptiorally active. The 
exports for the fiscal year 1898, were 4,008,996 tons, 
fiscal year 1899, 5,051,933 tons; fiscal year 1900, 
7,188,621 tons. For fiscal year 1901 it would be only 
guesswork to say, but the exports will probably be 
not under 12,000,000 tons, and very probably con- 
siderably in excess. A dozen vessels are loadin 
to-day, and new properties are being open 
to take advantage of the present demand. The 
domestic trade is increasing. Coal is cheap, and 
must remain so under yearly wages schedules. Three 
hundred miles of coal road are atin built in South- 
Western Pennsylvania, where mining is cheap and 
abundant markets easily reached. At no time has 
there been such a great stimulus imparted to bitu- 
minous mining as now. Capacity will be greatly in- 
creased during the next six months. The West Vir- 
= Coal Companies recently formed a trust, and the 

nited States District Court has declared it is in 
violation of the law, and the members have been 
indicted and will be tried, unless the Goddess of 
Justice will conclude to take a nap, as she often does 
when a case of this kind comes up. 








‘SULPHUR DETERMINATION IN CALCINING CoPpPER ORES.” 
-—Two misprints occur in the formula given for the above, 
blished in last week’s ENGINEERING, pose 235 ante. 
or “Fe S 36.3 percent....” read ‘‘Fe + 36.3 per 
mt. ...” And lower down, for ‘‘7 — 0.5 (loss)” read 
hy es 0.5 (loss).” 





CaTALOGUES.—Messrs. Julius Sax and Co., Limited, of 
119, Goldharbour-lane, Camberwell, S.E., have sent us a 
copy of their new catalogue of English-made electric bells 
and fittings. A very great variety of types are illustrated, 
and prices are appended in nearly every instance. The 
firm also supply telegraph and_ telephone some, 
lightning conductors, and speaking tubes.—Mr. A. G. 
umford, of the Culver-street Engineering Works, Col- 
chester, has sent us copies of his several catalogues. In 
that devoted to steam engines will be found illustrations 
of different types of land and marine engines built at the 
Culver-street works, whilst the boiler catalogue contains 
engravings showing the construction of the Mumford 
water-tube boiler and its automatic feed apparatus, The 
other catalogues have reference to steam launches, 
stern - wheel river steamers, and to steam pumps. 
—The Westinghouse Company, of Norfolk - street, 
Strand, have just issued a small handbook contain- 
i a very full age er of the Westinghouse 
induction motor. The illustrations have reference to 
numerous different applications of these motors, and the 


acco’ ing let is printed in French, lis 
German, and Spanish.—Mesers. W. E. Burnand got 
of the Ocean Works, St. Mary’s-road, Sheffield, have sent 


us a copy of a phlet describing the Burnand trans- 
nboeong the water of which is peculiar, and is claimed 
to possess su i ad vantages. —Messrs. Tangyes, 
Limited, of the Cornwall Works, Birmingham, have just 
issued a new catal ogue having ——— to = ene a 
a a engines. sizes now include engines 
of 75 rake | horse-power, and we understand that still larger 
engines are now in hand at the works.— catalogues 
recently issued by Messrs. Tangye are a factor’s catal 
and a price list of their horizontal steam engines. The 
former of these two publications gives particulars of the 





firm’s smaller manufactures, 


three to six months ahead, there will be such a rush | ¢, 


THE DRIFT OF PROJECTILES. 
: To THE EprTor OF ENGINEERING. 

Sir,—Mr. Bridges Lee is mistaken in thinking that I 
misrepresented his <a The diagonal motion of the 
bullet, to which I alluded, is merely due to the fact that 
the bullet falls under gravity, and therefore must be pro- 
jected from a barrel inclined slightly upwards, to enable 
it to strike a point on the same horizontal plane as the 
firer. I endeavoured to point out that the cases of a spin. 
ning bullet and a spinning tennis ball are analogous ; and 
that a “‘differential friction” would cause a drift to the 
left in the case of right-hand spin, and rice versd. 

I then propounded another theory, to account for the 
drift to the right, which is actually known to exist. This 
theory is not my own, as Mr. Bridges Lee thinks, nor is 
it new ; but it is the only theory Thee yet heard which 
explains the facts. I do not know who originated it, but 
it was mentioned as being known to artillerymen by Pro- 

( ] ago as 1890, in a lecture delivered 
during the Meeting of the British Association at Leeds 
in that year. 


_ The “curl” or “‘drift” of a spinning tennis ball in the 
air is simply a familiar instance of a general theorem which 
may be roughly enunciated as follows: ‘‘ Any spinning 

y projected through the air in such a direction that it 
has a component of translational velocity in a plane per- 
endicular to the axis of spin, will urdergo a continuous 
isplacement away from that side whose tangential motion, 
due to spin, is in the same direction as that component of 
the translational motion of the body.” 

Thus, a tennis ball served dime, with right-hand 
cut, drifts to the left ; a light wooden rod, such as a pencil, 
spun clockwise about a horizontal axis and dropped from 
a height, drifts to the left; and a bullet fired horizontally 
from a rifle with right-hand rifling, since its motion has a 
vertical component due to gravity, would also drift to the 
left, but for the fact thatit has a greater superimposed 
drift to the right, explained by the “‘ precessional theory ” 
about which Mr, Bridges Lee is ‘‘ sceptical.” 

In spite of the substitution of the word ‘‘may” for 
“‘will,” I fail to eee the point of the observation that 
**100 ft. of elevation may be meg ey to many miles 
on the flat,” since it is also true that 100 ft. measured on 
the flat may be equivalent to many miles of elevation, 
viz., at the poles. And I think any impartial reader of 
the article will agree with me that it is calculated to con. 
vey the impression that alcitude is a far more important 
consideration than latitude. Take, for instance, this 


essor Perry, as long 


passage : 

“The total amount of drift will never be very great be- 
tween two points at the same altitude, and within practi- 
cal shooting range . . . . Whenshooting up-hill or down- 
hill, this matter of difference of velocity, due to the spin 
of the earth, assumes very much greater practical impor- 
tance. Drift then becomes serious at snolerate ranges.” 

The first of these three sentences is a part of the truth ; 
the second would be correct in speaking of the tropics, if 
the word “ practical” was omitted; and the third is not 
correct at all. 

Mr. Bridges Lee’s remarks about the ‘‘break” of a 
tennis or cricket ball (which has nothing whatever to do 
with “‘drift”) are very true. 

Yours —_—- 
L. 8S. Brpwe tt. 


Riverstone Lodge, Wandsworth, August 25. 





STONE BREAKING. 
To THE Eprtor or ENGINEERING. 

Sir,—I must thank Mr. Neate (see page 220 ante) for 
pointing out a ag aman error in my article on 
‘Roads for Mining Purposes.” The printer evidentl 
read my abbreviation “‘c. yd.” (cubic yards) as ‘“‘cwt.,” 

and the error passed unnoticed. 


Yours faithfully, 
C. é LONGRIDGE. 


Swan House, Copthall-avenue, August 24, 1900. 
[The mistake-was not due to the printer, but to a 
clerical error in Captain Longridge’s manuscript.—Eb. E. ] 





Bur¥er-Stop COLLISION ON THE SouTH-EasTERN AND 
CuaTHam Raiiway.—The report of Major-General 
Hutchinson on the accident which occurred on the 
South-Eastern and Chatham line, at Kent House, is of 
interest mainly in showing that an excess of precaution 
may sometimes lead to disastrous onepegenses. Owing 
entirely to the fact that the Board of Trade inspector 
did not maintain his original protest against the use of 
facing points on @ passenger line, a trivial accident esca 
being turned into a very serious one. The up fast and slow 
lines at Kent House merge into one, the slow line being 
continued into a short safety siding so as to protect the 
main line in case of a driver over-running the signals, and 
the junction leading to the fast line is accordingly of 
necessity provided with facing — As the driver 
of the 8.10 p.m. slow train from Bickley to Victoria left 
Kent House Station on June 6 last, he, by some mental 
~ a mistook the signal which had been lowered for the 

ushing boat train on the fast line, for his own 
though the two sets of signals were ectly clear, and 
he was himself a driver of many — experience and 
pong acquainted wey Bae ine. He eee 
overran his own 8); points being set agains 
his passage to the ay Romy he ran into the safety siding, 
colliding with the buffer-stops there. The damage done 
to the train was not great, but the buffer-s were de- 
molished, and thé signal cabin driver's 
mistake was perhaps — due to the fact that he had 

e sho d 


already lost time on rt run from Bi , and it 
is interesting to note that the fast train nate than 





1 hour 31 minutes late. 
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STEAM FIRE ENGINE AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, LONDON. 





We give above an illustration of a new pattern of 
steam fire engine supplied by Messrs. Merryweather 
and Sons to the Metropolitan Fire Brigade, and of 
which an example is being exhibited by the firm at 
Paris. The general design is similar to that of the 
fire engines at present in use by the Metropolitan Fire 
Brigade, the machinery being placed vertically in rear 
of the boiler. The engine is of the double-cylinder, 
direct-acting type, with connecting-rod and crank 
motion. The pump barrels, together with the distance 
piece and wings for attachment to frame of engine, 
are in one gun-metal casting, which also carries the 
crankshaft bearings. The pump valves are of rubber, 
with special gun-metal backs and spiral springs. 
Access to these valves is obtained by the removal of 
the cover, which carries the delivery outlets and 
valves. There are two steam piston-rods of bronze 
working each side of the crankshaft, and attached at 
their lower ends to a bronze crosshead, formed in one 
piece with the pump piston-rod, and carrying the small 
end of the connecting-rods. The crankshaft, together 
with the eccentrics, forms one solid-steel forging, and 
a light balanced flywheel is fitted on each end. 

A novel feature of the engine is the provision 
of a variable expansion gear, introduced for the 
first time in the construction of steam fire engines 
by Commander Wells. It is of the Meyer type, 
adapted to the special circumstances under which 
it has to work. It has a cut-off varying from tbree- 
quarters to one-third of the length of the stroke, and 
both valves are adjustable simultaneously from a hand- 
wheel and worm gearing arranged on the top of the 
cylindere, The boiler is of the usual water-tube type, 
the lagging being readily removable, so that the whole 
of the top of the boiler can be exposed for inspection. 
The carriage 1unning gear is of the standard Metropo- 
litan Fire Brigade pattern, the axles having 2}-in. mail 
arms. Another novel feature of the machine intro- 
duced by Commander Wells is its increased coal carry- 
ing capacity, the portion of the box under the driver’s 
Seat, together with the whole of the fore-carriage tray, 
being set apart for this purpose. The diameter of 
the cylinders is 6 in., while that of the pumps is 4} in., 
with a stroke of 5in. The capacity of the pumps is 
= gallon. The contract quantity of water to be de- 

ivered through a 1}-in. nozzle was 250 gallons per 
minute, but at @ trial of the engine at the makers’ 
works 260 gallons were discharged through this size 
nozzle, while through a 14-in. nozzle 310 gallons were 











discharged per minute. Messrs. Merryweather and 
Sons recently constructed four cf this type of engine 
for the Metropolitan Fire Brigade, and the London 
County Council have now also purchased the particu- 
lar engine which is being exhibited at Paris. 





BgLGIAN BriquetTEs.—The exports of briquettes from 
Belgium in June were 40,640 tons, as compared with 
36,727 tons in June, 1899, and 60,779 tons in June, 1898. 
The aggregate exports for the first half of this year were 
282,509 tons, as compared with 236,439 tons in the corres- 
ponding period of 1899; and 294,661 tons in the corres- 
ponding period of 1898. In these latter totals the exports 
to France figured for 158,681 tons, 119,682 tons, and 
129,545 tons respectively. 





Rartway MAINTENANCE.—The cost of the mainten- 
ance of way and works un the twent — 1 English, 
Welsh, and Irish railways in the first half of this year was 
as follows: Belfast and Northern Counties, 22,195/. ; 
Great Central, 122,922/. ; Great Eastern, 213,754/. ; Great 
Northern, 191,960/. ; Great Northern of Ireland, 46,8677. ; 
Great Southern and Western of Ireland, 68,1010. ; 
Great Western, 703,372/.; Lancashire and Yorksbire, 
260,4502. ; London, Brighton, and South Coast, 149,804. ; 
Tondon and North Western, 572,789/.; London an 
South-Western, 238,189/.; London, Tilbury, and South- 
end, 14,170/.; a 28,530. ; Metropolitan 
District, 11,7867. ; Midland, i Midland Great 
Western of Ireland, 36,608/.; North-Eastern, 384,847/. ; 
North Staffordshire, 47,1727.; South-Eastern and 
Chatham, 171,330/.; and Taff Vale, 32,6637. ; making an 
aggregate of 3,741,451/. The corresponding cost in the 
corresponding period of 1899 was: Belfast and Northern 
Counties, 22,8267.; Great Central, 104,3417.; Great 
Eastern, 201,279/7.; Great Northern, 186,911/.; Great 
Northern of Ireland, 50,034/.; Great Southern and 
Western of Ireland, 64,665/.; Great Western, 704,1417.; 


Lancashire and Yorkshire, 262,323/.; London, Brighton, | i 


and South Coast, 144,374/.; London and North-Western, 
576,848.; London and South-Western, 220,489/.; London, 
Tilbury, and Southend, 13,248/.; Metropolitan, 23,3021. ; 
Metropolitan District, 9740/.; Midland, 426,067/.; Mid- 
land Creat Western of Ireland, 35,041/.; North-Eastern, 
380,605/.; North Staffordshire, 49,991/.; South-Eastern 
and Chatham, 165,897/.; and Taff Vale, 33,605/. ; making 
an aggregate of 3,675,727. Thus it will be seen that 
the general result was an increase of 65,7247. The outlay 
in fm departments of railway working has accordingly 
remained practically stati , a8 there has, of course, 
been some increase during the past 12 months in the 
length of line maintained, 


INDUSTRIAL NOTES. 


On Monday next the thirty-third annual Trades 
Union Congress will assemble at Huddersfield. Much 
has happened since the first con met in Man- 
chester, in Easter week, 1868. There are only some 
three or four still living of all those who took part in 
the first three of those congresses, and not more than 
half a dozen of those who were present at the fourth. 
Of thoze who remain not one will be present as a 
delegate to the present congress, except, perhaps, one 
of those who took part in the fourth congress at Not- 
tingham. Newer men have taken the places of the 
old pioneers ; to some of the delegates who will meet 
on Monday the very names of such men will be but a 
memory, their work but an historical reminiscence. 
The story of these annual congresses forms a not- 
unimportant part of the industrial history of our 
times. It tells of labour’s victories all along the 
line, in spite of many mistakes, ev2n of grave ones. 
When the first congress met in Manchester in 1868, 
trade unions were under the ban of the law. They 
had just passed through the searching ordeal of an 
inquiry by a Royal Commission, and the taint of the 
Sheffield and Manchester disclosures clung to them to 
some extent. Indeed, it was then thought possible 
by many politicians and other public men that further 
restrictive legislation was in store for them, a hint of 
which had even been given in the House of Commons 
during one of the debates on the Address. Fortu- 
nately retrograde legislation was not attempted. 

The funds of trade unions were unprotected. Any 
dishonest official could embezzle them without fear of 
consequences, except the anger and contempt of the 
members robbed. Incidentally, the Recorder’s Act of 
1868 — to such offences, though the Act was 
designed for another purpose, namely, to apply to 
partners in an ordinary business concern. In the 
following year—1869—a Temporary Act was passed, 
iving the required protection. Then followed the 

rade Union Act, 1871, legalising the unions, insti- 
tuting registration as a means of protecting their 
property and funds, and practically abolishing con- 
spiracy in connection with labour disputes. But there 
was passed with that Act the Criminal Law Amend- 
ment Act, 1871, which aroused deep indignation by 
the perpetuation of offences which were not included 
in the General Law, and for which offences there were 
severer penalties than in other cases. Cruel injustice 
was done under that Act, many workmen being con- 
victed and sent to prison. Besides which the Master 
and Servants Acts were still in force, slightly modi- 
fied by the amending Act of 1867. Under those Acts 
breach of contract by workmen was a criminal offence, 
punishable by imprisonment; whereas breaches by 
employers were merely civil offences, with civil penal- 
ties, seldom exacted. The agitation against those laws 
was conducted by the earlier congresses, and many 
employers, and men of the wealthier classes, to their 
honour, supported the movement for their repeal. 
In the year 1874 a further inquiry was- instituted, 
presided over by a learned judge. The report of that 
inquiry led to the passing of the ‘‘ Labour Laws,” in 
1875, though not without a good deal of opposition 
from the federation of conplepatt Their organ— 
Capital and Labour—conducted the opposition ; but, 
in the end, it even complimented the leaders on the 
workmen’s victory. 
The Employers and Workmen Act took the place of 
the Master and Servants Acts, the very title showing 
an advance in public opinion, and in the recognition 
of such by the State. The Conspiracy and Protection 
of Property Act was in subsitution for the Criminal 
Law Amendment Act and other Acts, being confined 
to cases of indictable offences, or offences punished by 
imprisonment by Courts of Summary Snrisdiction. 
Offences under the first-named Act were made civil 
offences only, and were tried in Civil Courts, Courts of 
Summary Jurisdiction being constituted for all such 
purposes. Those Acts are now in force, governing all 
such Acts as provide a legal remedy in case of wrong 
done by either party. In 1876 the Trade Union Act 
was amended in various ways, the two Acts of 1871 
and 1876 being so well drawn and generally well ad- 
ministered that very little complaint has been heard, 


‘and no demand has been made for their amendment. 


Since 1876 various other Acts have been passed in 
favour of workmen, as to wages, and truck factories 
and workshops, mines and quarries, seamen, compen- 
eation in case of death or injury, healthful conditions 
in places where the work is performed, education of 
children, and various other matters. The tide of pro- 
gress has been continuous, sometimes slow, but always 
sure. The Trade Congress, by and through the Parlia- 
mentary Committee, annually elected, have initiated 
much of the legislation referred to. If the demands 
made have sometimes been wild, the good sense of the 
majority has mostly prevailed. In a few instances the 
resolutions passed have embodied sentimental aspira- 
tions that could not be formulated into Statutory En- 
actments, but these have, for the most part been aban- 
doned, or at least they have dropped out of the agenda, 





The past history of these congresses has not been in- 
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glorious ; their future achievements will depend upon 
their prudence and moderation. 


The August number of the American Federationist 
reports at length the Judge’s decision as to the recent 
picketing case in Lucas County, Ohio. The case was 


the Standard Tube and Forkside Company v. the | good 


International Union of Bicycle Workers and Allied 
Mechanics ; the former obtained a temporary injunc- 
tion against the latter, to restrain the union from 
picketing and patrolling about the factory. The 
union appealed against that injunction, and the case 
was heard in the Ohio Court of Common Pleas. After 
an elaborate review of the whole case, the Judge 
decided that the injunction should be dissolved. In 
that review the Judge brushed on one side various 
contentions as to trespass, allegations of intimidations, 
as not being material to the issue, which seems to 
have been whether picketing was lawful, and he 
decided that it was. The Federation, representing 
the American workmen, contended that if the injunc- 
tion was held to be good in law, a serious blow would 
have been struck at trade unions in the United States. 

There is also in the same paper a report of the 
lock-out in the building trades of Chicago, the 
employers demanding that the workers shall cease 
to belong to the labour unions. This ‘‘ conspiracy ” 
to destroy the unions was strongly resisted by the 
workmen. The cigar-makers at New York were 
still locked out at the date of the report; 7000 
workers are involved, and the dispute had lasted 
22 weeks, with no sign of surrender. The workers 
demard the erection of factories—union factories, 
union wages, and an eight-hour day. The executive 
council of the Federation have been sitting in session 
at Denver, and have decided for a universal eight-hour 
day. The session is spoken of as one fraught with 
good results to the labour cause. A general effort has 
been made for support to the locked-out cigar-makers. 


The Durham Miners’ Monthly Circular refers with 
some pride to their annual demonstration of this 
year. The day was wet, disappointing, and depress- 
ing. ‘‘ There was everything to deter, and nothing to 
attract in the weather,” it says, but the people 
gathered notwithstanding, many travelling over 20 
miles to be present. The men came, but the women 
and children were, to a great extent, absent; so 
that some of the hilarity of the gathering and its 

icturesque beauty, were missing. Even the rain 

id not deter the men from listening to the speeches, 
and this fact is regarded as a test of the earnestness 
in the cause of unionism. There are three points 
upon which the men are congratulated in this con- 
nection -—-the advance in wages, and the increase of 
members and funds since the demonstration of last 
year. The figures embodied in the annexed Table 
were given from the respective platforms to show 
the progress of the Durham Miners’ Union : 


engineers, brassfounders and sheet-metal workers as 
moderate. In Northwich and Stockport trade was 
good; in Macclesfield, fair; in Warrington, good 
generally. In the Oldham district employment was 
good, except in the textile machine shops ; good with 
patternmakers, boilermakers, iron and brassfounders 
; in some other branches fair. In the Blackburn 
and Burnley districts trade was moderate except at 
Todmorden ; in the fitting machine shops it was good. 
In the Bolton district me also at Bury, Chorley, and 
Wigan trade on the whole was fair, described as 
moderate, but declining in some branches. In the 
iron trade business has been slow, but a good weight 
of work in small quantities has been put through, 
and prices have been fairly well maintained, with 
even, in come cases, a slight hardening. 


In the Wolverhampton district some improvement 
is indicated in buying finished iron, and inquiries for 
future supplies are more numerous. This shows better 
business, and consumers, whose stocks are low, offer 
better terms, which, however, are still insufficient to 
tempt producers to close with their offers. Conse- 
quently, the actual business done is still on a 
limited scale. The leading firms adhere to their full 
quotations for marked bars, but for unmarked bars 
the prices are irregular. Makers of plates and of 
constructive sections have had an accession of orders, 
and are strong in their present quotations. Common 
sheets have, however, been weak. It is anticipated 
that there will be a largely increased demand for 
corrugated sheets, but consumers and merchants hold 
back in the hope of still easier terms. Manufacturers 
of hoops are busier, and there has been a good volume 
of business in rod, strip, and other kinds of similar 
teenage ays Steelmakers have been busy on plates, 

looms, &c., but prices have not gone up. The report 
of the Labour Correspondent states that employment 
is good in the steel trade, but quiet in some other 
branches. Engineers report trade as moderate, but 
very few are unemployed. Ironfounders, boiler, tank, 
and —— makers, bridge and girder constructors, 
emiths and strikers, continue busy, but cycle and 
motor car makers are quiet. Malleable ironworkers 
are busy. In the hardware industries eleven of the 
more important branches are busy; ten branches 
report employment as moderate ; seven smaller indus- 
tries as quiet; three as slack. Chainmakers and 
strikers, spike and rivet makers, and ironplate 
workers are fairly well employed. Men employed on 
railway plant, &c., are busy, as also are steel forgers. 
On the whole, trade is fairly good. 





In the Birmingham district a more cheerful tone has 
been manifest in the iron and steel trades. Buying 
has been brisker, and makers adhere to the belief that 
orders have been held back and are accumulating, and 
that they will be placed at the earliest favourable 
opportunity. But buyers do not come up to the full 





1899-1900. 


a 











ee 1898 9, Increase. | Decrease. 
aS ge £ 8. 4. So ie errs 
Contributions : General fund ., 65,495 15 7 69,669 9 4,173 13 8 
ee Reliet fund 13,142 16 10 13,457 3 7 314 6 9 
Interest on balance 1,582 0 5 8,382 14 4 1,800 13 11 
Entrance fees—sick 714 16 3 787 811 7212 8 
Benefits: Death... .. _.. 3,573 0 0 43900 | 776 0 0 uf 
+. Sickness and accident 27,716 1 8 32,874 13 7 5,158 11 11 
“f Disputes... 5,484 3 4 394.15 2 5089 8 2 
oa Breakage of machinery 1,173 10 7 2,541 2 9 1,367 12 2 
ne Relief allowance : 6,134 9 9 2,358 4 0 oe | 3376 5 9 
eK Sacrificed allowance 1,233 6 O 54213 2 - | 690 12 10 
Amount of balance 107,819 11 0 | 142,605 5 5 | 3487514 5 | oe 


It will be seen that the decrease was in cost of dis- 
putes, relief allowarce, and as regards victimising, 
all due to the more peaceful methods of conciliation. 





The position of the engineering trades throughout 
Lancashire is not so good as it was. The falling off 
so far has been chiefly in connection with the textile 
machine-making industry, but it affects some other 
sections more or less associated with that branch of 
trade. This is shown in the lessening weight of work 
coming forward in some other departments. In the 
boiler-making branch, whish for a long time past has 
been fully and pressingly engaged, lees work is being 

iven out. Special machine-tool makers are still 
ull of work for some time forward, and there is a 
pressure of work in all sections connected with elec- 
trical aud hydraulic engineering, and in branches en- 
gaged in the manufacture of ordnance and all descrip- 
tions of war material. The books of trade union 
branches show some increase in the number of un- 
employed, but the increase up to now is not great. 
in all the unions making returns there was an aggre- 
gate of 22,738 members, of whom 538, or 2.4 per 
cent., were reported to be unemployed, as compared 
with 2.1 per cent. in the previous month. In the 
Manchester and Salford district boilermakers, iron. 
founders, and machine workers report trade as good ; 





expectations of producers, hence there is a holding 
k. Shipping agents, however, it is reported, having 
held back as long as sible, are now making offers, 

, but producers are not ina hurry to accede to the terms 
|offered. It is thought, however, that the present high 
|rates cannot be maintained. The Association quota- 
| tions do not hold in all cases, as lower prices are, it is 
| said, accepted. The demand for sheets is better, but 
| buying is still restricted. The steel trade is reported 
to be steady, but the rates are not quite co high as they 
|were some time ago. Employment in the general 
| branches of trade is not quite so good as it was. In 
‘unions having 21,139 members, 740, or 3.5 per cent., 
were reported as unemployed, as compared with 2.8 per 
cent. in the previous month. Inseven branches of the 
engineers trade is reported to be moderate, in three 
good; ironfounders, pattermakers, boilermakers, 
smiths and strikers, are busy ; toolmakers moderately 
so. Engineers at Coventry and West Bromwich are 
well employed, at Redditch moderately so. Tool- 
makers at Coventry are busy, cycle makers quiet. 
Motor makers are busy. Employment in the brass and 
copper trades is fairly good, except as regards the 
fender and firebrass branches, which are quiet. 
other metal trades employment has been good in 11 





branches, moderate in 9, quiet in 5. In the outlying 
districts, the chief iron, steel, and other metal-using 





In the | Pe’ 


industries are fairly well employed in nearly all 
branches. Inthe more costly metals and finer work 
employment on the whole is fair. Generally it may be 
said that the position is good, and the outlook is not 
unfavourable. 





The dispute in connection with the Great Eastern 
Railway continues, and there is much irritation 
amongst the men at the delay. Some even go so far 
as to allege that the directors and officials want to 
tide over the press of holiday traffic, s0 as to be able 
to deal in a high-handed manner with the men. It is 
very desirable that these insinuations should be 
avoided, for negotiations are still going on. Public 
opinion would go strongly against the directors if such 
a policy were pursued. It is quite possible that some 
little time should be required to deal with all the 
questions raised, but the delay ought not to be ex- 
tended to an unreasonable time. ‘The directors have 
to deal with the shareholders’ money, and must con- 
sult and safeguard their interests. At the same time 
it is a false economy to screw down wages in order to 
increase dividends; such a policy has never worked 
well, and under present circumstances it would be 
more disastrous than ever to all concerned. 

The dispute in connection with the Taff Vale Rail- 
way has quickly developed into open war. In the 
last dispute the directors met the men’s secretary, the 
late Mr. E, Harford, and he won golden opinions from 
some of the directors with whom he came into contact, 
It is not a wise policy to refuse to meet the men’s 
chosen representatives. Unionism is now recognised 
by law, and in many industries employers welcome 
such organisation, as it enables them to arrange 
terms with large bodies of men with some surety of 
the fulfilment of the conditions agreed upon. The 
strike has already developed some ugly features, 
riotous proceedings, charges of intimidation at the 
courts, and the issue of summonses against the general 
secretary of the union and the local agent. The offer 
of the President of the Board of Trade has been de- 
clined, and both sides seem to have determined upon 
an obstinate struggle. Traffic is almost at a standstill, 
and thousands of miners will be id!e in consequence, 
Every effort ought to be made to promote conciliation, 
with a reference to arbitration on points which may 
still be in dispute if conciliation fails to settle all of 
them. 





The strike of miners at Burnley was of short dura- 
tion, but some 3000 operatives in the textile trades 
were thrown idle. The miners, to the number of about 
1200, struck against the employment of non-union men. 
After a stoppage of four days the men resumed work, 
the non-unionists, it is stated, having decided to join 
the union. No other questions were involved. 





The strike of labourers and others at Havre has 
ended, the company having arranged terms. Conces- 
sions in wages varyirg from 10 to 15 per cent. have 
been made, according to grade, and also various other 
concessions as regards overtime and other matters. 

The strikes at Marseilles of sailors and stokers has 
also ended, the shipowners having offered terms which 
have been accepted. 

The strike of coal workers at Dunkirk has also been 
settled, though at one time matters looked rather 
ominous. 

It is reported that the Federation of Master 
Builders have been busy formulating rules and regula- 
tions for a Foremen’s Trade Union, which the em- 
ployers propose to support. Such a union would be 
right enough. Foremen have difficult and delicate 
duties to perform, and a union of foremen would 
be of advantage. 





A rather strange decision has been arrived at by the 
Trades and Labour Congress, sitting at Perth, Aus- 
tralia, namely, to exclude coloured men and 4 unde- 
sirable aliens” from the Commonwealth. It is very 
strange that “brotherhood” should develop such 4 
policy. But we live in strange times, and labour 
leaders of to-day have some strange notions about the 
rights of man and of labour. If labour movements 
promote racial war, labour leaders must modify their 
language as to the tyranny of capital. The policy of 
infringing personal rights is a bad one, by whomeoever 
pursued. 





American Pic Inox.—The production of pig in the 
United States has been proceeding upon a great scale this 
year. In the six months ending June 30, the output was 
7,642,569 tons, as com with 6,289,167 tons in the 
corresponding period of 1899 ; 5,869,703 tons in the —— 
ponding pared pee 1898 ; 4,403,476 tons in the correspond- 
ing period of 1897 ; 4.976,236 tons in the correspondin 
riod of 1896 ; 4,087,558 tons in the corresponding period 
of 1895 ; 2,717,983 tons in the corresponding period of pes ; 
4,562,918 tons in the corresponding period of 189. 5 
4,769,683 tons in the corresponding period of 1892; an 





3 368,107 tons in the corresponding period of 1891. 
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ROYAL CORNWALL POLYTECHNIC 
SOCIETY. 


Tue sixty-seventh exhibition of the Royal Cornwall 
Polytechnic Society was held last week in the Society’s 
Hall, Falmouth. At the opening meeting on Tues- 
day, August 21, there was a large and influential 
gathering of members and visitors from the neigh- 
bourhood, from London and other parts of the country, 
and from the Antipodes. In his — address, 
declaring the Exhibition open, the Bishop of Truro 
dealt with the question whether the Society, which, 
having been instituted in 1833, can claim the 
parentage of many similar societies all the world 
over, is still deserving of support, and has still 
useful work to do; or whether the time has come 
when, under more altered conditions, provincial 
societies of this kind have outlasted their period of 
beneficial activity. Though leading scientific and 
literary minds are not agreed upon this point, it 
seemed to him that the country could not produce so 
many of the best men, and could not properly appre- 
ciate and support such as might be produced, unless 
the mind of the nation was developed by institutions 
of this sort distributed throughout the provinces. A 
great scientific leader was like the apex of a pyramid, 
and that position implied the support of all the stones 
balow, unseen as well as seen; and it was such neces- 
sary support and encouragement that this and other 
societies were intended to afford. He mantioned that 
Sir Richard Tangye, who, though unable to ba present, 
had sent a valuable selection from his unique collection 
of Cromwellian relics, had written that he had good 
reason for remembering the Polytechnic Society, 
having himself been born in the year in which it was 
founded, and having been awarded about fifty years 
ago a prize of half-a-guinea for a pencil drawing he had 
sent to the exhibition; while even better cause for 
remembering it lay in the fact that in old days, when 
its exhibitions were more confined to mechanical 
inventions, his brothers’ natural mechanical abilities 
had been greatly stimulated and helped by what they 
saw here. Another instance was that of Mr. Joseph 
W. Swan, Mr. Edison’s colleague, and the inventor of 
the carbon process in photography, who, on the present 
occasion, had come to revisit the town where, many 
years ago, he had received encouragement in the form 
of a medal given him as a boy by this Society. Pro- 
fessional men of British nationality seemed to be 
largely distinguished from those of other countries by 
having iaterests outside of their individual professions. 
Thus, the late Robert Were Fox, who, in conjunction 
with his daughters, had founded this Society, was 
a Falmouth merchant; he was remembered a3 the 
discoverer, in 1830, of magnetism in mineral lodes ; in 
1834 ha invented the dipping needle deflector for de- 
termining the magnetic condition in differeat parts 
of the earth’s surface, which had been used in every 
Arctic and Antarctic expedition since that time, and had 
been mainly instrumental in authenticating the posi- 
tion of the southern magnetic pole; and in 1838 he 
discovered that a single telegraphic wire sufficed for 
action, without requiring a second wire to complete 
the circuit. Such exhibitions asthe present, and such 
societies as the Royal Cornwall Polytechnic, united all 
classes in our nation by a brotherhood in art, litera- 
ture, and science, thereby helping to banish the risk 
of great revolutionary and anarchical movements, 
which had been so disastrous in other countries. 

In the Department of Mechanics, first silver medals 
were awarded to the ‘‘Viagraph” for road-surface 
records, by Mr. J. Brown, of Dunmurry, Belfast (see 
ENGINEERING, May 4, 1900, pages 577 and 598), which 
the judges hope to see tried in Falmouth streets before 
it is returned to the exhibitor; and also to a diagram 
of the automatic sewage lift by the Adams Sewage 
Lift Company, of York. Second silver medals were 
given to the model of the Jones lever binder for 
harvesting machines, by the Plano Manufacturing 
Company, of Chicago, in consideration of the clever- 
ness and simplicity of the tying arrangement, which 
1s composed of only 16 pieces; to a new head and 
tripod for theodolite, by Messrs. E. T. Newton and 
Son, Falmouth ; to Sheppard’s yacht capstan, shown 
by Messrs, Cox and Co., Falmouth, which has internal 
gearing for two powers by working the handles in 
opposite directions, while the barrel revolves in the 
same direction for both powers, and the pawls do not 
require altering; to a model of a Cornish pump, 
by Mr. Nicholas Trestrail, Redruth; to a sec- 
tion of a miae district, by Mr. Herbert V. Thomas; 
and toa geological plan, by Mr. J. F. Elwes. Bronz 
medals wera adjadged to a model by Messrs. Fraser 
and Chalmers, Erith, of a new method of keying a 
cam upon a tubular shaft ; toa sickle grinder, by the 
Plano Manufacturing Company, in which the emery 
wheel, besides being rotated at a high speed, is given 
a rapid vibrating movement, is adjustable to any size 
of sickle, and can bs changed by the removal of two 
cotters ; to the new blowpips lamps of Messrs. Letcher 
and Sons, London, having three adjustable gas jets, 
for laboratory or workshop use; and to a line divider 
for draughtsmen, by Mc. Herbert V. Thomas. Basides 


these, there were shown specimens or models or dia- 
grams of various other novelties and improvements, 
including models from Mr. Henry Davey, London, of 
his high-pressure compound pumping engine working 
on the Cornish cycle in each cylinder, and with 
differential automatic valve gear, erected at the 
Basset mines, and started in May of last year. A 
paper on this application of high-pressure steam was 
also conteibaned. by Mr. Davey; another by Mr. 
William T. Stephens, of Plymouth, on noises in 
vehicles, their causes and remedies ; and a short trea- 
tice on sanitation, by Mr. T. Robinson, of Falmouth. 
A free-wheel clutch, by Messrs. W. H. Gurney and 
S. L. Taylor, was commended. 

Under the head of Arts and Crafts, the judges called 
ange ee attention to the extent, variety, and excel- 
ence of the collection exhibited from the Birmingham 
Municipal School of Art, to which they had much satis- 
faction in giving the Society’s highest award, a first 
silver medal. The collection comprised original and exe- 
cuted designs in various materials, wood engravings, 
models, medallions, enamels, paintings, and drawings ; 
all objects in the round had b:en hammered from the 
flat. A first silver medal for copper and metal work 
was awarded to the Ickleford school, Hitchin; 
another for leather-work to the Leighton Buzzard 
handicraft class ; and a second silver medal for copper 
and metal-work to the Newlyn industrial class, Pen- 
zance. The judges considered the leather-work, the 
book vinding, and the copper work shown were of very 
high excellence. 

n connnection with the Fishery classes of the Cora- 
wall County Council, prizes were given for net- 
making, for net repairing, for ginged hooks, for rope- 
splicing, both hemp and wire, for sail-making, and for 
sail repiiring. Knot making and stropping blocks 
were commended. Samples were exhibited of various 
tanning materials used for net curing, and of bichro- 
mate of potash ; also pieces of net submerged for six 
weeks, showing the great increase in durability caused 
by the use of bichromate of potash. A paper on ‘‘ Re- 
lative Life in the Sea,” was read on Thursday after- 
noon by Mr. Matthias Dunn, of Mevagissey, who as a 
practical fisherman has on many occasions communi- 
cated the valuable results of his persevering observa- 
tions. 

On Tuesday evening an address was delivered on 
“Cornwall from a Painter’s Point of View,” by Mr. 
Mr. Stanhope A. Forbes, A.R A, of Newlyn, Pen- 
zince; on Wednesday evening a lecture on ‘‘ Golden 
Victoria,” illustrated by limelight views by Mr. James 
Stirling, mining representative of Victoria; and on 
Thursday evening alecture on ‘‘ A Century of Progress 
in Cornwall,” by Mr. J. H. Collins, F.G.S., of London, 
who became the secretary of the Royal Cornwall Poly- 
technic Society in 1869, and occupied that post for 
some half dozen years. A conversazione was held on 
Friday evening, and the Exhibition closed on Saturday 
evening, August 25, 





Paris Metropouitan Rattway.—Th> number of pas- 
sengers carried by the Paris Metropolitan Railway in 
the first ten days of August was 556 233. The revenue 
acyuired was 3 635/. 


Betcium.—The area of Belgium is 7,365,000 acres. The 
population is computed at 6,670,000. If the population 
of France was equally dense, the French Republic would 
have 120,936,000 inhabitants. 


Rattway Tratn Miteace.—The distances run by 
trains upon the 29 principal English, Welsh, and Irish 
railways in the first half of this year were as follow: 
Belfast and Northern Counties, 716,702 miles; Great 
Central, 6,847,828 miles ; Great Eastern, 10,240,769 miles; 
Great Northern, 11,699,556 miles; Great Northern of 
Ireland, 1,733,833 miles ; Great Southern and Western of 
Ireland, 2,074,424 miles; Great Western, 22,760,162 
miles; Lancashire and Yorkshire, 9,166,498 miles; Lon- 
don, Brighton, and South Coast, 5,194,809 miles ; Lon- 
don and North-Western, 23,870,635 miles; London and 
South-Western, 8,629,488 miles; London, Tilbury, and 
Southend, 673,488 miles; Metropolitan, 1,593,823 miles ; 
Metropolitan District, 644 416 miles ; Midland, 22,610,458 
miles; Midland Great Western of Ireland, 1,224,668 
miles; North-Eastern, 15,841,520 miles; North Staf- 
fordshire, 1 196,897 miles; South-Eastern and Chab- 
ham, 7,083,752 miles; and Taff Vale, 1,123 812 
miles ; making an aggregate of 154,927,548 miles. 
The reas yg distances run in the first half 
of 1899 were: Belfast and Northera Counties, 697,866 
miles; Great Central, 5,667,640 miles; Great Eastern, 
10,040,722 miles; Great Northern, 11,513,305 miles ; 
Great Northern of Ireland, 1,709,653 miles; Great 
Southern and Western of Ireland, 2,022,728 miles; Great 
Western, 21,987,686 miles; Lancashire and Yorkshire, 
9,128,334 miles; London, Brighton, and South Coast, 
5,130,956 miles; London and North-Western, 23,407,593 
miles; London and South-Western, 8,257,902 miles; 
London, Tilbury, and Southend, 642,221 miles; Metro- 
politan, 1,550,920 miles; Metropolitan District, 635,987 
miles; Midland, 22,166,146 miles; Midland Great 
Western of Ireland, 1,207,034 miles; North Eastern, 
15,280,780 miles; North Staffordshire, 1,172,601 miles; 
South-Eastern and Chatham, 6,871,358 miles; and Taff 
Vale, 1,146,731 miles; making an aggregate of 150,238,173 





miles. 


STANDARDISED CAST IRON.* 


ArT the convention, Cincinnati, June, 1898, a committee 
was appointed for the purpose of establishing a central 
agency for the distribution of standardised drillings. This 
committee found its origin through the interest of the 
Pittsburg Foundrymen’s Association in a paper,t by 
Thomas D. West, showing the need of greater uniformity 
in analyses, and suggesting, in outline, plans for origi- 
nating a central standardising agency, read before that 
body April 25, 1898, and published in the ‘‘ American 
Foundrymen’s Association Journal” of May, 1898. It 
was a reform of which but few realised the importance 
and the obstacles to be overcome before the same could 
be Dry same a os ces 

most every trade possesses some means by which its 
artisans can tell whether their labours have Leen produc- 
tive in obtaining the perfection desired. The appearance 
of the finished casting indicates to the furnaceman or 
founder the results obtained from his iron. A trial of a 
machine or engine shows the machinist or engineer the 
perfection he has attained; but the completion of an 
analysis by a chemist presents no tangible evidence of the 
accuracy of his results. The only way a chemist can 
know the correctness of his results or give others assur- 
ance that his work is right is by having them checked or 
by analysing drillings that have been determined by 
competing chemists, to find whether results agree. The 
latter process is, in a sense, a method of checking similar 
to the use of standard weights to test the accuracy of 
scales. No laboratory is complete without its standards 
any more than a furnace or foundry would be without 
standard weights for occasional test of scales. 

In brief, standardised drillings are especially prepared 
and carefully analysed samples of iron, by which the 
chemist can test the accuracy of his work. 

The necessity for a laboratory having comething in the 
way of standardised drillings has led many heretofore to 
make their own. This has generally been done after the 
following plan: The chemist, havirg decided upon the 
grade of iron thought best for the work, sought out a 
piece of clean pig metal of such grade, and drilled it 
until he had obtained from 8 lb. to 12 1b. of drillings. 
These would be well mixed, and, in some cases, und in 
a mortar to make them sufficiently fine to pass through a 
10, 20, or 40-mesh sieve. This done, he would put up 
packages of a few ounces each and mail them to other 
chemists with a request that they analyse them for 
metalloids, for which he wished to obtain standards, 
When the different results had been reported, he would 
accept the average as his standard for the drillings in his 
possession, and which were — preserved by tightly 
sealing in a bottle, labelled with the analysis, and kept 
on hand for use at na time. i 

These standardised drillings, being accepted as con- 
taining certain percentages of carbon, silicon, sulphur, 
manganese, or phosphorus, could be re-analysed at any 
time to check the chemist’s own or others’ work. An 
observing person, ——- an opportunity to visit labora- 
tories, could often find the chemist using these standards 
to check chemical, or some short-cut method which he or 
some other chemist had devised. Then, again, they 
might be used as checks when the correctness of results 
had been questioned. In re-analysing a standard, should a 
different result be obtained, the chemist was naturally 
left to conclude that some of his chemicals, methods, or 
work was at fault. 4 

The process by which the individual chemists obtained 
their own standards was, as a rule, long and tedious. It 
often took from four to six months to get in all the 
results. Then, again, as a rule, the results varied so much 
that the average accepted would at times seem more like 
guess work than anything coming from accurate work 
and methods. The variation in analyses thus obtained 
have often caused great differences in standards in use in 
different circles, and perplex managers of furnaces, steel 
works, foundries, and chemists, rather than help to 
correct evils and prevent losses. i 4 

It was the opportunity of observing the practice of 
blast-furnace chemists in obtaining their standards which 
led Mr. West to conceive the idea of originating one 
central agency from which all could obtain standardised 
drillings which had been determined by a few of our 
best-known chemists. : ; 

The first work of our committee was to adopt and 
perfect plans to achieve the end sought. This was done 

ractioally upon the lines suggested in the paper by 

homas D. West, read before the Pittsburg Foundry- 
men’s Association, April, 1898, and which secured for us 
the able services of Professor C. H. —— to supervise 
the work of making drillings from cylindrical ag oe 
and that of Professor A. W. Smith (both of Case Schoo 
of Applied Science) to carry forward the work of A 
paring, standardising, and packing the samples. We 
were also fortunate to secure and combine the services of 
Messrs. Booth, Garrett, and Blair, Andrew 8. McCreath, 
Cremer, and Bicknell, and Professor A. W. Smith to 
analyse the anions the average of which results were 
accepted as standards. a 

The greatest obstacle in the way of establishing and 
maintaining a central standardising agency lay in the 
difficulty of obtaining a sufficient amount of uniform 
turnings or drillings from one sample of iron, free of 
sand, grit, slag, &c., to permit all laboratories to obtain 
a pound or moreof them. Asa rule, chemists have found 
it difficult to obtain 25 lb. of clean, uniform, and ‘reliable 


samples, : 
A study of this phase of the subject will show that the 





* Published in the ‘‘ Journal of the American Foundry- 
men’s Association,” vol. ix., part i. 
+ See ENGINEERING, vol. Ixvi., page 218, August 12, 
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practicability of establishing and maintaining a central 
standardising bureau is largely dependent upon the 
ability of the founder to make ve castings, weighing 
500 lb. or more, from which could be obtained > ee 
amount of clean, uniform drillings. For this reason a 
well-known writer has aptly said that the establishing 
and maintaining of a central standardising agency is 
properly foundrymen’s work. As the making of these 
castings involves principles of founding interesting to 
many, we illustrate the plan used, which is as follows: 
A mould of dry sand for the outer body and a dried core 
for the inner are made, as seen in the plan and section 
view of Figs. 1 and 2. The construction of the mould ex- 
lains itself. The secret of getting a clean solid casting 
ies mainly in the method of gating and pouring it. 
At A is a gate leading down to the bottom of the 
mould at an inlet at D. The round gates B, seen at the 
top of the mould are placed about 4 in. apart and are 
4 in. in. diameter. A riser is seen at E. In starting to 
pour the mould, the molten metal is directed to drop 
from the ladle into the basin at the point marked W, in a 
way that will allow it to flow gently down the gate A 
and enter the mould at D to prevent the bottom being 
cut by the top gates. When from 30 lb. to 50 Ib. of 






































metal has entered the mould, a quick turn of the ladle 
empties a large body of the metal into the pouring 
basin, quickly filling all the gates at B; this then 
drops the metal down upon that which is rising from 
the stream flowing in at D. This action is kept up 
until the mould is filled and the metal runs out at the 
riser E. After this point is attained the pouring is 
slackened, and a steady stream maintained until from 


300 Ib. to 500 lb. of metal has flown through the riser E | 


to run down the incline seen at S into the scrap hole 
X. The effect of allowing such a large body of metal 
to flow through the mould by making it enter the gate 
at A is to keep up an agitation after the mould has been 
filled, which in turn will be most beneficial in causing 
the metal in the mould to mix well and counteract varia- 
tions in structure that might otherwise take place. The 
metal dropping from the top gates B causes a disin- 
tegrating action, cutting into a fine dust any dirt that 
might accumulate upon the surface of the rising metal, 
oa which, were it not thus chopped up, as it were, into 
fine particles, would gather in large lumps, and be 
caught and held fast in the mould ake, with the result 
that dirt spots, &c., would be found in the casting when 
the skin was removed by a drill, lathe, or planer. Again, 
the fact that the metal drops from the top of the mould, 
besides entering at the bottom, causes the top body of the 
rising metal roy fe as fluid as that at the bottom, which is 
also beneficial in causing all scum and dirt to float upward 
with the metal to the top of the mould or “ riser head.” 
Where metal fills a mould all from the bottom, it becomes 
rapidly duller in rising to fill the mould, an evil which 
will be readily seen. 

Fig. 3 shows a section of the casting obtained from the 
mould, with the exception of four lugs cast on to assist in 
pont the cylinder or casting in the lathe while it is being 
turned. 


experienced and time lost in securing irons that would 
give the different percentages of metalloids desired in the 
castings. Then, again, when these metals are obtained, 
special provision had to be made to melt them properly, 
which was done very satisfactorily by a little cupola being 
fitted up especially for the work. 

It will be well, at this point, to state also that there is 
no difficulty in obtaining castings running into tons which 
might serve for standardising purposes, if cast upon the 
principles herein described. 

Before starting to make these castings, investigations 
were made as to the variations in metalloids most likely 
to be demanded by the trade in general. It was found 
that samples, high, medium, and low, in silicon, sulphur, 
manganese, and phosphorus would satisfy most of our 


country’s laboratories as far as iron standards were con- 
cerned. To obtain this variety of standards called for 


It is to be remembered that these castings had not 

only to be perfectly clean and sound, but that they had to | 
differ in containing certain perdentages of silicon, sul- | 
phur, phosphorus, and mangauese. Some difficulty was | 


the making of three distinct a of different grades 


of iron, These were cast at the Thos. D. West Foundry 
Company, upon the plan herein described, and proved 
excellent for the work intended. : 

To obtain the turnings or drillings, which had to be 
fine enough to pass a 20-mesh sieve, was no easy matter, 
and rather a costly affair. To get 1 1b. of drillings per 
hour was mgr pe to be good work. — ae 

The plan of securing these turnings or drillings was 
first to take off about 4 in. from the surface of the casting. 
These first turnings were cast aside, as they contained 
more or less scale and dirt formed on the surface of the 
casting by the fusing action of the molten metal upon 
the sand forming the face of the mould. After this sur- 
face has been turned off, and all débris removed carefully 
from the lathe, the cylinder is turned until about 3 in. 
thickness of the inner shell remains. The turnings ob- 
tained from the body after the 4 in. thickness is removed 
from the surface are the ones taken for standardising 
purposes. It should be stated that about 4 in. thickness 
at the bottom and the ‘riser head” of 2 in. at the top 
| are not disturbed, so as not to have the scale on the bottom 
| of the casting, or any dirt that would be collected at the 
| top end mixed with the turnings obtained from the inner 

body of the casting. 
After the turnings had been thus obtained, they were 
| passed through a 20 and 40-mesh sieve. This done, the 
drillings were then spread out on a large carbonised 
cloth, and thoroughly mixed. The mixing having been 
perfected, bottles, holding 4 lIb., were placed in con- 
| venient position and filled with the drillings by having a 
| scoop holding sufficient drillings to give each bottle an 
| equal portion from every filling of the scoop. In filling 
the scoop, drillings are taken from different parts of the 
spread, so that all bottles will contain some of every por- 
| tion of the drillings. Repeated analyses of different 
| bottles have proved the mixing to be all that could be 
| desired. These bottles were packed in paper cases made 
ey for the work. There are two sizes of cases, one 
| holding three bottles, or 1 Ib. of drillings, the other hold- 
|ing four bottles, or 14 lb. of drillings. To allow all a 
chance to observe the form and manner of packing these 
| drillings and the character of their finish, of being dis- 
| tributed to the trade, an illustration is given herewith. 
| The standardised samples on hand cover the following 
determinations : 

Silicon, one each of a low, medium, and high range of 
cast iron. 

Sulphur, one each of a low, medium, and high range of 
cast iron. 

Manganese, one each of a low, medium, and high range 
of cast iron. 

Phosphorus, one each of a low, medium, and high range 
of cast iron. 

Total carbon, one determination. 

Graphite, one determination. 

Titanium, three determinations. 

In all, 17 determinations made on four samples. 

The samples are designated as A, B, C, and D. 
Sample A, which has been pore to pass a 40-mesh 
sieve, gives one total carbon and one graphite. Sample B 
gives a low silicon, a medium sulphur, a low manganese, 
a phosphorus which is within the Bessemer limit, and a 
titanium. This has been passed through a 20-mesh sieve. 
Sample C gives a medium silicon, high sulphur, medium 
manganese, medium phosphorus, and a titanium. This 
has passed a 20-mesh sieve. Somple D gives a high 
silicon, low sulphur, high manganese, high phosphorus, 
and a titanium, and has passed through a 40-mesh sieve. 

The standards are sold at the price of 5 dols. per pound, 
and in no instance will less than 1 lb. be sold. The 
samples are packed in bottles, holding 4 1b., and delivered 
in cases holding three or four bottles, according to the 
desires of a subscriber. One bottle each of samples A, 
B, C, and D can be had, or a subscriber can have three or 
four bottles of all one sample, or two or three bottles of 
one sample and one of another ; in fact, bottles of samples 
B, C, and D can be sent in any proportion desired, as it 
is the wish of the committee to follow the desires of all 
purchasers, as far as it isin their power. One pound of 
the samples should furnish enough material for 36 com- 

lete analyses, or at least 200 separate determinations. 
he exact analyses of the samples A, B, C, and D will be 
sent separately by mail, so that they may be placed upon 
bottles or kept private, as desired by the subscriber. 
Hos. D. Wrst, Sharpsville, Pa. 
RicHarp Motpenkg, Pittsburg, Pa. 
James Scort, Pittsburg, Pa. 
P. W. Gates, Chicago, II]. 
E. H. Purnam, Moline, Ill. 

















SPECIFICATIONS FOR STEEL AND IRON. 


Specifications for Steel and Wrought Iron, Adopted by 
Committee No. 1 of the American Section of Inter- 
national Association for Testing Materials. 


Sree. Castines. 


1. Process of Manufacture.—Steel for castings may be 
made by the open-hearth, crucible, or Bessemer process. 
Castings to be annealed or unannealed as iovaiel. 

2. Chemical Properties.—Ordinary castings, those in 
which no physical requirements are specified, shall not 
contain over 0.40 per cent. of carbon, nor over 0.08 per 
cent. of phosphorus. 

3. Castings which are subjected to physical test shall 
not contain over 0.05 per cent. of phosphorus, nor over 
0.05 per cent. of sulphur. 
| 4. Physical Properties,—Tested. castings shall be of 

three classes: “Hard,” “medium,” and “soft.” The 
| minimum physical qualities required in each class shall 
be as follows : 

















% | Hard | Medium | Soft 
| Castings. | Castings. Castings. 
Tensile strength, pounds. 
per square inch .. --| 85,000 70,000 60,000 
Yield point, pounds per 
square inch ma --| 938,250 31,500 27,000 
Elongation, per cent. in 
2 in. ss - oan 15 18 22 
Contraction of area, per 
cent. oe os ee 20 25 30 





5. A test to destruction may be substituted for the 
tensile test, in the case of small or unimportant castings, 
by selecting three castings from a lot. This test shall 
show the material to be ductile and free from injurious 
defects, and suitable for the pur intended. A lot 
shall consist of all castings from the same melt or blow, 
annealed in the same furnace charge. 

6. Large castings are to be suspended and hammered 
all over. No cracks, flaws, defects, nor weakness shall 
appear after such treatment. 

7. A specimen 1 in, by 4 in. shall bend cold around a 
diameter of 1 in. without fracture on outside of bent 
portion, through an angle of 120 deg. for ‘‘soft ” castings, 
and of 90 deg. for ‘‘ medium ” castings. 

8. Test Pieces and Methods of Testing.—The standard 
turned test specimen, 4 in. in diameter and 2 in. gauged 
length, shall be used to determine the physical properties 
_— in paragraph No. 4. It is shown in the following 
sketch ; 
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9. The number of standard test specimens shall depend 
upon the character and importance of the castings. A 
test piece shall be cut cold from a coupon to be moulded 
and cast on some portion of one or more castings from 
each melt or blow or from the sink-heads (in case heads of 
sufficient size are used). The coupon or sink-head must 
receive the same treatment as the casting or castings, 
before the specimen is cut out, and before the coupon or 
sink-head is removed from the casting. 

10. One specimen for bending test 1 in. by 4 in. shall 
be cut cold from the coupon or sink-head of the casting or 
castings, as specified in paragraph No. 9. The bending 
test may be made by pressure, or by blows. 

11. The yield point specified in paragraph No. 4 shall 
be determined by the careful observation of the drop of 
the beam or halt in the gauge of the testing machine. 

12. Turnings from the tensile specimen, drillings from 
the bending specimen, or drillings from the small test 
ingot, if preferred by the inspector, shall be used to deter- 
mine whether or not the steel is within the limits in 
paeenets and sulphur specified in paragraphs Nos. 2 
and 3. 

13. Finish.—Castings shall be true to pattern, free from 
blemishes, flaws, or shrinkage cracks. Bearing surfaces 
shall be solid, and no porosity shall be allowed in posi- 
tions where the resistance and value of the casting for 
the purpose intended will be seriously affected thereby. 

14, Inspection.—The inspector, representing tlie pur- 
chaser, shall have all reasonable facilities afforded to him 
by the manufacturer to satisfy him that the finished ma- 
terial is furnished in accordance with these specifications. 
All tests and inspections shall be made at the place of 
manufacture, prior to shipment. 


Srret AXLES. 
Process of Manufacture.—1. Steel for axles shall be 
made by the open-hearth process. 
Chemical Properties.—2. There will be three classes of 
steel axles, which shall conform to the following limits in 
chemical composition. 





Car, Engine Drivin I ety? heel 
g Wheel! Driving Whee 
awaits wae and. |axles (Carbon| Axles - ickel 
Axles, Steel). Steel). 
Phosphorus shall not per cent. per cent. per cent. 
exceed... we 0.06 0.06 0,04 
Sulphur ehall not | 
exceed... Se 0.06 | 0.96 0.04 
Nickel shall not ex- | “a 
ceed ees is oe 8.75 











Physical Properties.—3. For car, engine truck, and 
tender truck axles no tensile test shall be required. 

4. The minimum physical qualities required in the two 
classes of driving-wheel axles shall be as follows : 


Drivin Driving 
Wheel Delos Wheel Axles. 
(Carbon (Nickel 
Steel.) Steel ) 
Tensile strength, pounds 
y = qquare fac faa 80,000 80,000 
ield point, pounds per 
— oo ag cae: -, ae 50,000 
I tion, per cent, in 9 
on 25 
Contraction of area per 5 
Se eae Fee este Pa 4 
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5. One axle selected from each melt, when tested by 
the drop test described in paragraph No. 9, shall stand 
the number of blows at the height specified in the follow- 
ing Table, without rupture and without exceeding, as 
the result of the first blow, the deflection given. Any 
melt failing to meet these requirements will be rejected. 





| | 


| Numberof | Height of | 








Diameter of S 
Axle at Centre.| Blows. | — Drop. Deflection. 
in. ft. in. 
48 5 26 st 
ays 5 | 28} 8st 
48 5 31 
4 Bicol 34 8 
55 5 43 - 
53 7 43 5} 


6. Carbon steel and nickel steel driving wheel axles 
shall not be subject to the above drop test. 

7. Test-Pieces and Methods of Testing.—The standard 
turned test specimen, 4 in. in diameter and 2 in. gauged 
length, shall be used to determine the physical properties 
specified in paragraph No. 4. It is shown in the following 
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8. One longitudinal test specimen shall be cut from 
one axle of each melt. The centre of this test speci- 
men shall be half way between the centre and outside 
of the axle. ’ ‘ 

9. The points of supports on which the axle rests during 
tests must be 3 ft. apart from centre to centre; the tup 
must weigh 1640 lb.; the anvil, which is supported on 
springs, must weigh 17,500 lb. ; it must be free to move 
in a vertical direction ; the springs upon which it rests 
must be 12 in number, of the kind described on vaageige L, 
and the radius of supports and of the striking face on the 
tup in the direction of the axis of the axle must be 5 in. 
When an axle is tested, it must be so placed in the ma- 
chine that the tup will strike it midway between the 
ends, and it must be turned over after the first and third 
blows, and when required, after the fifth blow. Tomea- 
sure the deflection after the first blow, prepare a straight 
edge as long as the axle, by reinforcing it on one side, 
equally at each end, so that when it is laid on the axle, 
the reinforced parts will rest on the collars or ends of the 
axle, and the balance of the straight edge not touch the 
axle at any place. Next place the axle in position for 
test, lay the straight edge on it, and measure the distance 
from the straight edge to the axle at the middle point of 
the latter. Then, after the first blow, place the straight 
edge on the now bent axle in the same manner as before, 
and measure the distance from it to that side of the axle 
next to the straight edge at the point farthest away 
from the latter. The difference between the two measure- 
ments 1 Ne ic par ue wks aaa 

10. The yield point specified in pa ph No. 4 shou 
be detratuadl by the careful observation of the drop of 
the beam, or halt in the gauge of the testing machine. 

11. Turnings from the tensile test specimen of driving 
axles, or drillings taken midway between the centre and 
outside of car, engine, and tender truck axles, or drillings 
from the small test ingot if preferred by the inspector, 
shall be used to determine whether the melt is within the 
=? of chemical composition specified in paragraph 

0. 2. 

_12. Finish.—Axles shall conform in sizes, shapes, and 
lim'ting weights to the requirements given on the order or 
print sent with it. They shall be made and finished in 
a workmanlike manner, and shall be free from all injurious 
cracks, seams, or flaws. In centring, 60-deg. centres must 
be used, with clearance given at the point to avoid dull- 
ing the shop lathe centres, 

13. Branding.—Each axle shall be legibly stamped 
with the melt number and initials of the maker, at the 
places marked on the print or indicated by the inspector. 

14. Inspection.—The inspector ———— the pur- 
chaser, shall have all reasonable facilities afforded to him 
by the manufacturer to satisfy him that the finished 
material is furnished in accordance with these specifica- 
tions. All tests and inspections shall be made at the 
place of manufacture, prior to shipment. 


Srezet ForGines. 
1. Process of Manufacture.—Steel for forgings may be 
made by the open-hearth, crucible, or Bessemer process. 


| Forgings | Forginzs 

— | Forgings lof Carbon) of Nickel 
7 \of Carbon) Steel, Oil | Steel, Oil 
Steel not | Tempered) Tempered 
Annealed.) or | or 
| Annealed.| Annealed. 








percent. percent. | per cent. | per cent. 


ie pag shall not 


excee: ae ire 0.10 0.06 0.04 0.04 
ay shall not ex 

ti ay OE --| 0.10 0.06 0.04 0.04 
Nickel shall no$ ex-| } 

ceed ., Si ma 3.7: 


2. Chemical Properties.—There will be four classes of 
steel forgings which shall conform to the following limits 
in chemical composition. 

8. Physical Properties.—The minimum physical quali- 











of loading, and will be taken at that point where the 
proportionality changes. 
10. Turnings from the tensile s 


; imen or drillings 
from the bending specimen or dri 


ngs from the small 














| not exceeding 10 in, in thickness or 
| hollow forgings, the walls of which do 
| not exceed 10 in. in thickness. 





4, A specimen 1 in. by 4 in. shall bend cold 180 deg. 
without fracture on outside of bent portion, as follows : 

Around a diameter of 4 in., for forgings of soft steel. 

Around a diameter of 14 in., for forgings of carbon 
steel not annealed. 

Around a diameter of 14 in., for forgings of carbon 
steel annealed, if 20 in. in diameter or over. 

Around a diameter of 1 in., for forgings of carbon steel 
annealed, if under 20 in. in diameter. 

Around a diameter of 1 in., for forgings of carbon steel 
oil-tempered. 

Around a diameter of 4 in., for forgings of nickel steel 
annealed. 

_Around a diameter of 1 in., for forgings of nickel steel 
oil-tempered. 

5. Test-Pieces and Methods of Testing.—The standard 
turned test specimen, }-in. in diameter and 2 in. gauged 
length, shall be used to determine the physical properties 
8 — in paragraph No. 3. It isshown in the following 
sketch: 
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6. The number and location of test specimens to be 
taken from a melt, blow, or a forging shall depend upon 
its character and importance and must therefore be re- 

ulated by individual cases. The test specimens shall 
2 cut cold from the forging or full-sized prolongation of 
same parallel to the axis of the forging and Ralf way 
between the centre and outside, the specimens to be longi- 
tudinal, i.e., the length of the specimen to correspond 
with the direction in which the metal is most drawn out 
or worked. When forgings have large ends or collars, 
the test specimens shall be taken from a pane of 
the same diameter or section as that of the forging back 
of the large end or collar. In the case of hollow shafting, 
either forged or bored, the specimen shall be taken within 
the finished section prolonged, half way between the 
inner and outer surface of the wall of the forging. 

7. The specimen for bending test 1 in. by dove shall be 
cut as specified in paragraph No. 6. The bending test 
may be made by pressure or by blows. 

8. The yield point specified in paragraph No. 3 shall be 
determined by the careful observation of the drop of the 
beam or halt in the gauge of the testing machine. 

9. The elastic limit specified in paragraph No. 3 shall 
be determined by means of an extensometer, which is to 



































ties required of the different-sized forgings of each class | test ingot, if preferred by the inspector, shall be used to 
shall be as follows : —— whether or not ve steel is within the limits in 
chemical composition specified in ph No, 2. 
* - 1L. Finish.—Forgings shall be ee aor cracks, flaws, 
ai 3°83. seams, or other injurious imperfections, and shall conform 
ee| & (Se 3 é pants to dimensions shown on drawings furnished by the pur- 
5 3 fn BS chaser, and be made and finished in a waskinatltiise 
Ss|\ & (\Ss/ss) manner. 
#7 | ® BOF 12. Inspection.—The inspector representing the pur- 
ih en! ts | chaser shall have all reasonable facilities afforded to him 
ee ee by th fact tisfy hi i 
sq. in. sq. in. Soft Steel or Low Carbon Steel. y the manufacturer to satisfy him that the finished 
£8,000, 29,000 28 35 |For solid or hollow forgings, no diameter | material is furnished in accordance with these specifica- 
| or thickness of section to exceed 10in. | tions. All tests and inspections shall be made at the 
| Carbon Steel not Anneaies, " place of manufacture, prior to shipment. 
75,000 37,506 18 30 |For solid or hollow forgings, no diameter Sree. Tyres. 
Elastic | or thickness of section to exceed 10 in. 1. Process oy Manufactwre.—Steel for tyres may be 
Limit. * Carbon Steel Annealed. made by either the open-hearth or crucible process. 
80,C00| 40,000 | 22 35 For —= oye pe forgings, no mer gry 2. Chemical Properties.—There will be three classes of 
or thickness of section to exce in, : rs . . eas 
75,0C0, $7,500 23 35 |For solid forgings, no diameter to exceed | Steel tyres which shall conform to the following limits in 
| 20 in., or thickness of section 15 in. chemical composition : 
70,000) 35,000 | 2t | 30 |For solid forgings, over 20in. in diamet _ —— | 
| Carbon Steel, Oil Tempered. reight : 
90,000 55,900 | 20 45 |For solid or hollow forgings, no diameter cn Passenger | pnoine and | SWitching 
|_ or thickness of section to exceed 3 in. | Engines. iY Wheels | Engines 
85,000' 60,000 22 45 |For solid forgings of rectangular secti | 
} not exceeding 6 in. in thickness or | percent. | percent. | per cent, 
| hollow forgings, the walls of which do | Manganese shall not exceed | —0.80 0.80 | 0.80 
|_ not exceed 6 in. in thickness. Silicon shal] not be less than 0.20 0.20 | 020 
80,000 45,000 23 | 40 |For solid forgings of rectangular sections | Phosphorus shall not exceed 0.05 0.05 0.05 
not exceeding 10 in. in thickness or | Sulphur sha!l not exceed 0.05 0.05 | 0.05 
| hollow forgings, the walls of which do | | 
| not exceed 10 in. in thickness. = PERNT aR AIO : ae F sca 
| Nickel Steel Annealed. _3. Physical Properties.—The minimum physical quali- 
80,000 50,900 | 25 45 For solid or hollow forgings, no diameter | ties required in each of the three classes of steel tyres 
|_ or thickness of section to exceed 10 in. | shall be as follows : 
80,000' 45,C00 | 25 45 |For solid forgings, no diameter to exceed | - See Ae 
| | 20in., or thickness of section 15 in. 
80,000 45,00 | 24 40 For solid forgings, over 20 in. indiameter. Passenger | ,,Wteight | switching 
Nickel Steel, Oil Tempered. Engines. (Gar *Wheels,| agines. 
95,000, 65,000 | 21 50 For —_* — forgings, no pag 
or thickness of section to exceed 3in. | Tengi 
90,000; 60,000, 22 59 For solid forgings re “ager sections pment Bi — ” 100,000 | 110,000 120 000 
not exceeding 6 in. in thickness or a, i | 1 
| hollow forgings, the walls of which do Sere, pendent. 9 mo ” s 
not exceed 6 in. in thickness. — aE EEIEEREIEIieeeeetEeneetiioee 
85,000 55,¢00 24 45 For solid forgings of rectangular sections} 4, In the event of the contract calling for a drop test, 


a test tyre from each melt will be furnished at the pur- 
chaser’s expense, provided it meets the requirements. 
This test tyre shall stand the drop test described in para- 
graph No. 7, without breaking or cracking, and shall 
show a minimum deflection to D? + (50 T? + 2D), the 
letter D being internal diameter and the letter T thick- 
ness of tyre at centre of t: . 

5. Test-Pieces and Methods of Testing.—The standard 
turned test specimen, 4 in. in diameter and 2 in. gauged 
length, shall be used to determine the physical pro- 

rties specified in paragraph No. 3, It is shown in the 
ollowing sketch : 


Fig.4 
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6. When the drop specimen is specified, this test 
specimen shall be cut cold from the tested tyre at the 
point least effected by the drop test. If the diameter of 
the tyre is such that the whole circumference of the tyre 
is seriously affected by the drop test, or if no drop test is 
required, the test specimen shall be forged from a test 
ingot cast when pouring the melt, the test ingot receiving, 
as nearly as possible, the same proportion of reduction as 
the ingots from which the tyres are made. 
7. The test tyre shall be placed vertically under the 
drop in a running yee on @ solid foundation of at 
least 10 tons in weight and subjected to successive blows 
from a tup weighing 2240 lb., falling from increasing 
heights until the required deflection is obtained. 
8. Turnings from the tensile specimen, or drillin 
from the small test ingot, or turnings from the tyre if 
preferred by the inspector, shall be used to determine 
whether the melt is within the limits of chemical com. 
position specified in pai ph No. 2. 

9. Finish.—All tyres 8 be free from cracks, flaws, 
or other injurious imperfections, and shall conform to 
Coane shown on drawings furnished by the pur- 
chaser. 

10. Branding.—Tyres shall be stamped with the maker s 
brand and number in such a manner that each individual 
tyre may be identified. — 

1L. Inspection.—The inspector re mting the pur- 
chaser shall have all reasonable facilities afforded to him 
by the manufacturer to satisfy him that the finished 
material is furnished in accordance with t specifica- 
tions. All tests and inspections shall be made at the 
place of manufacture prior to shipment, 


Sreet Raizs. 
1. Process of Manufacture.—(a) Steel may be made by 
the Bessemer or open-hearth process. 














be attached to the test specimen in such manner as to 
show the change in raise of extension under uniform rate 





(b) The entire process of manufacture and testing shall 
be in accordance with the best standard current practice, 
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and special care shall be taken to conform to the following 
instructions : Ht 

(c) Ingots shall be kept in a vertical position in pit 
heating furnaces. 

(d) No bled ingots shall be used. 

(e) Sufficient material shall be discarded from the top 
of the ingots to insure sound rails. 

2. Chemical Properties.—Rails of the various weizhts 





per yard specified below shall conform to the following 

limits in chemical composition : 
on 50t059-+ |60t089 +-|70t079-+ |80t089+|90 to 100 
Pounds. | Pounds. Pounds. 


Pounds. Pounds. 


per cent |per cent) per cent|per cent) per cent 
Carbon - ++ 10.35 0.45/0.38.0.48/0.40-0.50/0.43.0.53/0.45-0 55 
Phosphorus shall not | 

0.10 


excee se os 0.10 
Silicon shall not ex | 
cee! af ¥ 0.20! 0.20) 0.20} 0.20 0.20 
Manganese... .. 0.70-1.00 0.70-1.00)0.75-1.05 0.80-1.10 0.80 1.10 
3. Physical Properties.—One drop test shall be made on 
a piece of rail not more than 6 ft. long, selected from 
every fifth blow of steel. The rail shall be placed head 
upwards on thesupports and the various sections shall be 
subjected to the following impact tests : 














0.10] 0. 10) 0.10 
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Weight of Rail. = of 
Pounds per Yard. Ft. 
45 toand including 55... 15 
More than 55 ok mec. 7a 16 
— hoe ee 17 
ms 75 me - 85... ise 18 
re 85 we ee ie 19 


If any rail break when subjected to the drop test, two 
additional tests will be made of other rails from the same 
blow of steel, and if either of these latter tests fail, all the 
rails of the blow which they represent will be rejected ; 
but if both of these additional test-pieces meet the re- 
quirements, all the rails of the blow which they represent 
will be accepted. If the rails from the tested blow shall 
be rejected for failure to meet the requirements of the 
drop test as above specified, two other rails will be sub- 
jected to the same tests, one from the blow next preced- 
ing, and one from the blow next succeeding the rejected 
blow. In case the first test taken from the preceding or 
succeeding blow shall fail, two additional tests shall be 
taken from the same blow of steel, the acceptance or re- 
jection of which shall also be determined as specified 
above, and if the rails of the preceding or succeeding 
blow shall be rejected, similar tests may be taken from 
the previous or following blows, as the case may be, until 
the entire group of five blows is tested, if necessary. 

The acceptance or rejection of all the rails from any 
blow will depend upon the result of the tests thereof. 

4. Test-Pieces and Methods of Testing.—The drop-test 
machine shall have a tup of 2000 lb. weight, the striking 
face of which shall have a radius of not more than 5 in., 
and the test rail shall be placed head upwards on solid 
supports 3 ft. apart. The anvil block shall weigh at least 
20,000 lb., and the supports shall be a part of, or firmly 
secured to, the anvil. 

5. The manufacturer shall furnish the inspector, daily, 
with carbon determinations of each blow, and a complete 
chemical analysis every 24 hours, representing the average 
of the other elements contained in the steel. These 
analyses shall be made on drillings taken from a small 
test ingot. 

6, Finish.—Unless otherwise specified, the section of 
rail shall be the American standard, recommended by the 
American Society of Civil Engineers, and shall conform, 
a3 accurately as possible, to the templet furnished by the 
railway company, consistent with pari ph No. 7, rela- 
tive to specified weight. A variation in height of ,, in. 
less and ,', in. greater than the specified height will ba 
a. A perfect fit of the splice bars, however, shall 

maintained at all times. 

7. The — of the rails shall bs maintained as nearly 
as possible after complying with paragraph No. 6, to 
that specified in contract. A variation of ; r cent. for 
an entire order will be allowed. Rails sha’ “ accepted 
and paid for according to actual weights. 

8. The standard length of rails sha'l be 30 ft. Ten per 
cent. of the entire order will be accepted in shorter 
lengths, varying by even feet down to 24ft. <A variation 
of } in. in length from that specified will be allowed. 

9. Circular holes for splice bars shall be drilled in 
accordance with the specifications of the purchaser. The 
holes shall accurately conform to the drawing and dimen- 
sions furnished in every respect, and must free from 


burrs. 

10. Rails shall be straightened while cold, smooth on 
head, sawed square at ends, and, prior to shipment, 
shall have the burr, occasioned by the saw cutting, 
removed, and the ends made slean. No. 1 rails shall be 
free from injurious defects ana flaws of all kinds, 

11. Branding.—The name of the maker, the month and 
year of manufacture, shall be rolled in raised letters on 
the side of the web, and the number of the blow shall be 
stamped on each rail. 

12. Inspection.—The inspector representing the pur- 
chaser shall have all reasonable facilities afforded to him 
by the manufacturer to satisfy him that the finished 
material is furnished in accordance with these specifica- 
tions. All tests and inspections shall be made at the 
place of manufacture, Fy to shipment. 

13. No. 2 Ratls.—Rails that possess any injurious 
physical defects, or which for any other cause are not 
suitable for first quality, or number 1 rails, shall be con- 
sidered as number 2 rails, provided, however, that rails 
which contain any physical defects which seriously im- 
pair their strength shall be rejected. The ends of all 


on 2 rails shall be painted in order to distinguish 
em. 


Sree Spiice Bars. 
1. Process of Manufacture.—Steel for splice bars may 
be made by the Bessemer or open-hearth process. 
2. Chemical Properties. —Steel for splice bars shall con- 
form to the following limits in chemical composition : 


Per Cent. 
Carbon shall not exceed ... Soc. 1 Ae 
Phosphorus shall not exceed ee 8, 
Manganese ... # ... 3.30 to 0.60 


3. Physical Properties.—Splice bar steel shall conform 
to the following physical qualities: 


Tensile strength, pounds per square inch 54,000 to 


64,000 
Yield point, pounds per square inch ... 32,000 
Elongation, per cent. in St. shall not be 
less than... a 25 


4. (a) A test specimen cutfrom the head of the splice 
bar shall bend 180 deg. fiat on itself without fracture on 
the outside of the bent portion. 

(b) If preferred the bending tests may be made on an 
unpunched splice bar, which, if necessary, shall be first 
flattened, and shall then be bent 180 deg. flat on itself 
without fracture on the outside of the bent portion. 

5. Test-Pieces and Methods of Testing.—A test speci- 
men of 8 in. (8 in.) gauged length, cut from the head of 
the splice bar, shall be used to determine the physical 
properties specified in paragraph No. 3. 

6. One tensile test specimen shall be taken from the 
rolled splice bars of each blow or melt, but in case this 
develops flaws, or breaks outside of the middle third of 
its gauged length, it may be discarded and another 
test specimen substituted therefor. 

7. One test specimen cut from the head of the splice 
bar shall be taken from a rolled bar of each blow or melt, 
or if preferred the bending test may be made on an un- 

unched splice bar, which, if necessary, shall be flattened 

fore testing. The bending test may be made by pres- 
sure or by blows. ¥ ‘ 

8. For the purposes of this specification, the yield 
point shall be determined by the careful observation of 
the drop of the beam or halt in the gauge of the testing 
machine. 

9. In order to determine if the material conforms to the 
chemical limitations prescribed in paragraph No. 2 herein, 
analysis shall be made of drillings taken from a small 
test ingot. 

10. Finish.—All splice bars shall be smoothly rolled 
and true to templet. The bars shall be sheared accu- 
rately to length and free from fins or cracks, and shall 
perfectly fit the rails for which they are intended. The 
punching and notching shall accurately conform in every 
respect to the drawing and dimensions furnished. 

1L. Branding.—The name of the maker and the year of 
manufacture shall be rolled in raised letters on the side 
of the splice bar. 

12. Inspection.—The inspector representing the pur- 
chaser, shall have all reasonable facilities afforded to him 
by the manufacturer, to satisfy him that the finished ma- 
terial is furnished in accordance with these specifications. 
All tests and inspections shall be made at the place of 
manufacture, prior to shipment. 


(To be continued. ) 





LAUNCHES AND TRIAL TRIPS. 

THE new steamer Hartburn, built by the Blyth Ship 
building Company. Limited, of Blyth, to the order of the 
Tyne and Blyth Steamship Owning Company, Limi 
(Messrs. Whitfield and Co., Managers), of Newcastle and 
Blyth, was taken to s2a for her trial trip on Monday 
last. This vessel, which measures 313 ft. 6 in. in length, 
has been built to Lloyd’s 100 Al class, having poop for 
cargo, long bridge amidships, and topgallant forecastle. 
The engines and boilers have been fitted by Messrs. Thos. 
Richardson and Sons, Limited, of Hartlepool. The 
engines have cylinders 224 in., 37 in, and 61 in. in 
diameter by 39 in. stroke, and they are adapted for 
180 lb. pressure. The vessel has been built under 
the inspection of Mr. Thos. L. Reed, M.I.N.A., of 
ype - commanded by Me pres Thomas. The 
trip off in every way satisfactory, a speed of 11 
knots being obtained. In addition to the Hartburn, the 
Blyth Shipbuilding Company, Limited, have a sister ship 
in course of construction, and nearly ready for launching 
for the same owners. 


Le Yacht states that the preliminary trials of the French 
cruiser Chateaurenault, at Seyne, on August 8, gave 
entire satisfaction. With 14,400 horse-power and 111 re- 
volutions she maintained for 20 hours an average 8 of 
21 knots. With 18,000 horse-power and 120 revolutions 
during two hours her speed averaged 22 697 knots. It is 
therefore considered that with her full 23,000 horse-power 
she will easily exceed her contract speed of 23 knots. The 
results were obtained with a most economical consump- 
tion of coal, as at 18,000 horse-power the quantity con- 
sumed was one-eighth less than that contracted for at 
13,800 horse-power. The French cruiser Catinat is to 
receive her armament next month preparatory to leaving 
for Madagascar. She will carry four 6.5-in. and ten 
3 9-in. quick-firing guns. She will be the first modern 
French cruiser placed on the Madagascar station. Her 
speed is 20 knots. 


The official trials of the Russian cruiser Variag, built 
for the Russian Navy by Messrs. Cramp, Philadelphia, 
have been conducted by members of the Russian Imperial 











Naval Commission off Bun Island on the coast of New 
England. The conditions were that she was to make an 








ave of 23 knots during a 12-hours’ run. After a run 
of 74 hours, during which the vessel averaged 23 6 to 23.7 
knots, one of her high-pressure cylinders refused to act 
and the trials were discontinued. The members of the 
Russian Commission, however, considered the trials as to 
speed quite satisfactory. The Variag, which is fitted with 
Niclausse water-tube boilers, attained the 23.7 knots 
under natural draught with 10 per cent. of her boilers 
inactive. During the trials her engines developed 17,000 
horse-power. 





The Russian cruiser Novik, of 3000 tons, was launched 
on August 15 at the shipbuilding yards of Schichau, of 
Elbing. The vessel was laid down 2} years ago. She 
has an armour deck of 2in. thick, and a supply of coal 
is laid underneath it so as to form a further protection. 
The armour deck covers the machinery and stokeholes. 
The Novik has a double bottom with watertight compart. 
ments. Her engines are vertical and triple expansion of 
the Schichau type, and develop 17,000 horse-power. She 
has 12 water-tube boilers with a total heating surface of 
48,450 square feet. Herspeedis25 knots. She proceeds 
at once to the trials of her machinery on the measured 
mile at Danzig. 





On the 27th inst. Messrs. Furness, Withy, and Co., 
Limited, launched from their Middleton Shipyard, 
Hartlepool, a large steel screw steamer built to the order 
of Sir Christopher Furness, J.P., D.L., for the British 
Maritime Trust, Limited, London. The vessel is over 
365 ft. in length, and is built throughout of Siemens- 
Martin steel. She has a measurement capacity of 
about 9600 tons, and takes Lloyd’s highest class. The 
vessel is of the spar-deck type, with poop, bridge, and 
forecastle. All deck erections are constructed of steel 
and iron, and a cellular double bottom is fitted all fore 
and aft for water ballast, the after peak being also avail- 
able asa tank. Permanent iron in divisions are also 
fitted. Eight powerful steam winches, direct-steam patent 
windlass, combined steam and hand-steering gear worked 
from the bridge, stockless anchors, and all the most 
modern appliances are arran for the handy working 
of the vessel. The hatches are of large siza, and double 
derricks are fitted for the quick manipulation of cargo. A 
fine saloon and cabin will be fitted and finished in polished 
hardwood, with hand-painted panels. The crew will be 
berthed in the forecastle. The machinery will be supplied 
by Messrs. Sir C. Furness, Westgarth, and Co., Limited, 
Middlesbrough, the engines having cylinders 25 in., 40 in., 
68 in., by 48 in. stroke, and steam being supplied by three 
single-ended boilers 13 ft. 6 in. by 10 ft. 3 in., with a 
pressure of 180 lb. per square inch. The vessel, which 
was named the Austriana, will be rigged as a two-masted 
fore-and-aft schooner. 





On Monday afternoon, the 27th inst., Messrs. Craig, 
Taylor, and Co. launched from their Thornaby Shipbuild- 
ing Yard, Thornaby-on-Tees, a steel screw spar-deck 
steamer of the following dimensions, viz., 341 ft. 6 in. by 
45 ft. by 28 ft. 6 in. depth moulded ; built of steel, to 
the highest class in Lloyd’s, with long poop, bridge, and 
topgallant forecastle, water ballast in double cellular 
bottom fore and aft; ballast also in peaks. The vessel 
has been built on the deep-frame principle, giving large 
clear holds for stowing cargo. She has large hatches, and 
is equipped with six steam winches, steam windlass, 
steam steering gear, large multitubular donkey boiler, 
screw gear att, and all modern improvements. Her 
engines have been constructed by Messrs. Thomas Richard- 
son and Son, Limited, Hartlepool, the cylinders being 
24 in., 38 in, and 64 in. in diameter by 42 in. stroke; 
there are two large steel boilers working at 160 1b. pressure. 
The vessel has been built to the order of Messrs. Fratelli 
Cosulich, of Trieste, under the superintendence of Mr. 
Joseph Rose, of Glasgow. As she left the ways she was 
christened the Nina. This is the third vessel that Messrs. 
oe weer, and Co. have built for Messrs. Fratelli 

osulich. 





Tue Wor tp’s Gotp.—The United States Mint esti- 
mates that the gold production of the world from the 
discovery of the Americas in 1492 to 1899 inclusive was 
1,966,611,8002. To this total the production effected be- 
tween 1861 and 1899 inclusive is considered to have con- 
tributed1, 068,371,000. Production is thus proceeding in 
a greatly accelerated ratio. 





Buiast-FURNACES IN THE UniTED States.—The number 
of blast-furnaces in activity in the United States at the 
commencement of August was 240, as compared with 296 
at the commencement of February; 244, at the com- 
mencement of August, 1899 ; 195 at the commencement of 
February, 1899; 187 at the commencement of August, 
1898, and 184 at the commencement of February, 1898. 
The weekly productive capacity of the furnaces in blast 
was as follows at the dates named : August, 1900, 244 426 
tons ; February, 1900, 298,014 tons ; August, 1899, 267,67 2 
tons ; February, 1899, 237,639 tons ; August, 1898, 206,777 
tons ; February, 1898, 228,338 tons. The ne product- 
ive capacity has moved on as follows month by month 
this year : January, 294,186 tons ; February, 298,014 tons ; 
March, 292,643 tons; April, 289,482 tons; May, 293,859 
tons ; June, 296,376 tons ; July, 283,413 tons ; and August, 
244 426 tons. It will be seen that production has declined 
heavily during the last two months. While this great 
curtailment in the output has been taking place, stocks 
have largely increa having risen from 197,532 tons 
at the commencement of April to 241,077 tons at the 
commencement of May, 334,680 tons at the commence- 
ment of June, 421,038 tons at the commencement of July, 
and 504,301 tons at the commencement of August, 
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Compitep BY W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
SELECTED ABSIATNDER THE ACTS 16891888, 
ber of views given in the Specification Drawings is stated 
Min each. ce @ none are manstoned, the Hipscttontion te 
t illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Speci; ions may be obtained at the Patent Office Sale 
y A 25, oa Buildings, Chancery-lane, W.C., at 


the uniform . 

The Se advertisement of the Sey pew! of @ complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
aive notice at the Patent Offes of oppantion to the grant of & 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
15,262. A. G. Melhuish, London. Piston Packing. 


(3 Figs.) July 25, 1899.—For gas engine and other single-acting 
engine pistons a packing is provided, which is a spring of open 











cylindrical spiral form of several turns, and contained within a 
deep screw-thread groove on the surface of the piston. The 
inner end of the piston is removable for the removal of the said 
spring. (Accepted July 18, 1900.) 


17,654. B. H. Thwaite, London, and H. Mensforth, 
Bradford, Yorks. Gas ines. [2 Figs.) August 31, 
1899.—This invention relates to improvements in the working of 
internal combustion motors, and is especially applicable to those 
motors where the gas used is of low calorific value, such as blast- 
furnace gas. Near the end of the exhaust stroke of an engine 
working on the Otto cycle, there is introduced a current of air 
under moderate pressure which may be obtained from the air- 
blast mains of iron blast-furnaces or from an air compressor. 
This air flushes out the products of bustion from the cylinder, 
and occupies the combustion chamber, forming, with such addi- 
tional air as is drawn during the charging stroke, the air neces- 
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sary to support the combustion of the next charge. In order to 
obtain a sufficient supply of air in close proximity to the cylinder, 
there are provided flexible air vessels, like those sometimes us 
in the gas supply, which are charged during the period of the 
cycle, 80 as to be ready to deliver their contents towards the end 
of the exhaust stroke. The pressure at which the air is su;- 
plied may be increased by a temporary compression effected by 
the engine at the proper time. A check valve is preferably en-- 
ployed to prevent passage of gaseous or other fluid from the 
cylinder to the flexible air vessels. The special form of valve and 
gear described in the complete specification is herein illustrated. 
(Accepted July 18, 1900.) 


17,726. A. R. Bellamy, Stockport, Chester. Gas 
es, [4 Figs.) September 2, 1899.—This invention has for 
object to arrange for a more convenient and efficient disposal 

















77% 





of the valves which regulate the passage of the vapour to and 
from the cylinder, and according thereto the valves are so dis- 


ed | movement when the grids are struck. The lower edges of the 


carry the air valve, exhaust valve, and gas valve, the air valve and 
exhaust valve being vertically d one opposite the other. 
The said air valve spindle is ied in a plug secured to the 
cylinder end casting, the valve itself finding its seat against the 
interior of the combustion chamber of the cyliader, being held 
thereto by means of a spring as is usual. The pendent exhaust 
valve which can be of the usual description, is inserted in the 
cylinder end casting and lies opposite to the air valve, the outer 
wall of such exhaust valve — kept cool by passing through 
the water jacket to the interior of the combustion chamber. The 
gas inlet valve which is preferably self-contained is arranged 
horizontally in the cylinder end and leads into the air valve 
chamber at oe oo angles to a line drawn down the centre of the 
air valve spindle. In order to give greater water 5 the in- 
terior face of the cylinder end, which constitutes one wall of the 
combustion chamber, may be of a curved or concave form. The 
levers and parts which actuate the various valves are arranged so 
as tosuit the new disposal of the said valves. With the horizontal 
arrangement of gas valve, a sliding wedge is made to act on 
the gas valve spindle, the wedge being operated by the usual 
hit-and-miss tappet. (Accepted July 18, 1900.) 
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18,581. E. J. Duff and The United Alkali 
Limited, Live: 1. Gas Producers. [2 
tember 14, 1899.—This invention relates to the grates of gas- 
producing apparatus, and more particularly to those of the type 
of gas producer described in specification No. 7467, of 1893. It 
is stated that in gas producing, where a considerable amount of 
steam is employed (which is necessary where ammonia recovery 
is desired) blockage is liable to occur, owing to a tendency of the 
fine dust from the ashes to cake on the bars of the grate. To 
enable such clinker to be readily removed without interfering 
with the operations going on in the producer, and without the 
necessity for opening the prod by the removal of manhole 
covers or the like, as has hitherto been necessary, a hammer, or 
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a series of hammers, is manipulated (which can be done by a lever 

tside the prod ') 80 that sufficient movement is given to the 
bars to break up and dislodge any caked material. The bars of 
the grate are connected in the form of grids, which are inclined 
to each other, forming a grate of inverted VY form. The upper 
edges of the grids lie against the bearing in which the spindle 
carrying the hammer or hammers moves, and they are held in 
position by a headpiece, which forms the uppermost portion of 
the inverted Y grate. This headpiece also serves to limit the 





grids rest in a groove so as to allow of the necessary motion. 
The hammer or hammers is or are preferably carried on a spindle 
so arranged that, by means of an outside lever, blows can be 
given to the top of the grids on one side or the other as desired. 
(Accepted July 18, 1900.) 


HYDRAULIC MACHINERY. 


13,348. J. Herschenbach, Dusseldorf, Germany. 
Discharge Valve. (2 Figs.] June 27, 1899.—This invention 
relates to a means for opening and shutting delivery valves, a 
single pull at the valve cone sufficing to open it and keep it open, 
while a second pull closes it again. The valve cone has a peg- 
shaped prolongation which passes through the bottom of the 
valve casing, and is provided .on its casing tide with a curved 
guiding groove in which works a pin at the end of a screw, the 
latter being screwed into the casing. If the valve cone is pulled 

















13348) 





up, the pin must follow the prescribed course through the curved 
groove. At the first pull the valve cone rises until the pin 
reaches the lowest place of the curved branch, and on letting go 
it remains suspended on the end of the branch, and at this point 
the valve cannot close automatically. At the second pull the 
valve cone follows the continuation of the groove until the oe 
reaches the lowest part of the branch, and on letting go the 
valve cone it falls back to the original position, and the valve is 
closed again. (Accepted July 18, 1900.) 


MILLING AND SEPARATING MACHINERY. 
17,298. J. W 





as to dispense with the usual ports leading from such 
to the cylinder, The cylinder and casting is arranged to 


Valves 





to the bottoms or bedplates, used in rag engines, and consists in 
making the bars of the said plates both corrugated in edge view 
and reversible so that they can be used al ly as cutters 

dividers. For this ap ee all the bars are made of steel, and 
every alternate bar rilled with two bolt holes for each of the 
bolts holding the bars together, which bolt holes are at the same 
distance from the bottom edge of the bar3 and some distance 
apart in the longitudinal direction of the bars. The other bars 
are likewise drilled with two bolt holes for each bolt, one of which 
holes coincides with the holes in the bars first mentioned, while 
the other is at the same horizontal distance from the first as is 
the second hole in the first-mentioned bars, but at a greater dis- 
tance from the bottom edge. One set of bars are made of ter 


depth than the other, and when bolted together with them through 
9. 1. 


4.3. 
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the bolt holes equidistant from the bottom, stand up above them 
and form the cutters, the other bars serving as dividers. When these 
cutters have been worn down to near the top of the dividers, the 
bolts are drawn out and passed through the sets of holes having 
different distances from the bottom, and the top edgesof the 
other set of bars are thereby lifted above those of the first-men- 
tioned set, and then serve as cutter?, while the others form 
dividers. When these cutters are worn off, the bolts are re- 
turned to their original positions, whereby the lower plates are 
raised above the others, and so on till the bars are completely 
worn out. In combination with this the advantage of having the 
edges of the cutters inclined is obtained by corrugating the said 
bars, by which, it is stated, the driving of the ground stuff to the 
sides is also prevented. (Accepted July 18, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


6038. W. Rahtenau, Berlin. Germany. Calcium 
Carbide. March 31, 1900.—For the manufacture of calcium 
carbide in a state approximating purity and, therefore, suitable 
for use in metallurgical reactions, the following method of elimi- 
nating the silicon contained in the lime and carbon from which 
the carbide is produced, is a, In one process iron or other 
metal having a high affinity for silicon is mixed with the raw 
material, and after conversion is found to have combined with the 
bulk of the silicon, asd to have formed a layer beneath the car- 
bide from which it may be mechanically separated. (Accepted 
July 18, 1900.) 


8081, A.G. Lundin, Boston, Mass., U.S.A. Steel Cast- 
May 1, 1900.—-For the manufacture of heavy steel cast- 
ings, metals or alloys are added to the steel while “| its boiling 
point in the crucible in such pecses as to show a total of 
metals used in approximately the following proportions: Copper, 
1 to 4 per cent. ; silicon, .18 to.3 per cent. ; manganese, .1 to .4 
er cent. ; aluminium, 3 per cent. ; steel to complete 100 
a the preferred method of manufacture to each 100 Ib. of steel 
1 lb. to 41b. of coppér is placed in the molten metal, and when 
the copper has melted, which occurs in 15 minutes or more, 14 }b. 
to 2} Ib. of ferro-silicon containing 12 per cent. of silicon is thrown 
into the molten metal. After the ferro-silicon has melted, 2 oz. 
to 8 oz. of ferro-manganese containing 80 per cent. of manganese 
is mixed with 31b. or less of aluminium, and this mixture is 
thrown into the molten metal in which it quickly melts. The 
resulting composition or alloy is, as soon as its constituent 
are melted, poured into a mould and cast into the shape desired. 
(Accepted July 18, 1900.) 
Balmer, New: 


10,832. W. castle-on-Tyne. Roof- 
Strut. (2 Figs.) May 24, 1899,—This invention provides a col- 














lapsible roof strut for mines, such a strut comprising two cy lin- 





. Hacking, Darwen, Lancs. R 
Engines. [4 Figs.) August 26, 1899.—This invention re 


drical metallic parts, one of which is adapted to slide within the 
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other, the outer and lower cylinder being adapted to receive a 
packing of earth to vary the depth to which the inner and upper 
cylinder can fall within it. Holes are provided in places in the 
lower cylinder, so that in the event of surface crops occurring a 
little of the filling may be removed without disturbing the props. 
The prop is finally adjusted to the roof of the mine in the usual 
manner. (Accepted July 18, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


13,481. A. Dodgson, London. Feed-Water Filters. 
{2 Figs.) June 29, 1899.—The filter comprises an outer casin 
(arranged in respect of the feed pipe as is shown in the drawing 
which contains three dome-shaped cage-like traps nested to- 














gether, but separated by webs and each covered with a filtering 
fabric of different constitution. Each piece of filtering material is 
attached to the flange of its trap by cord or the like, (Accepted 
July 18, 1900.) 


15,735. J. 8S. and J. L. White and A. Forster, 
East Cowes, Isle of Wight. Boilers. [7 Figs.) August 
1, 1899.—Water-tube boilers for large vessels have their furnaces 
and groups of tubes so disposed in reference to one another and 
to the uptake that the gases from one of two contiguous furnaces 
pass through two groups of tubes, and the gases from the other 























furnace pass through one group of tubes only. The object of 
the invention appears to be to divide the furnace area into a 
large number of se) te furnaces. A number of forms of con- 
struction are d bed, illustrated, and claimed, as well as a 
feed-water heater applicable to boilers of this kind. (Accepted 
July 18, 1900.) 

13,456. J. Taylor, Potovens, Yorks. Internally Ap- 
plied Manhole Covers. [4 Figs.) June 29, 1899.—This device 
is intended to provide s more inexpensive cover, or one less ex- 
pensively surfaced, than the kind now commonly used. In place 
of being of oval formation the cover is made in two circular parte, 


Fig. 








each of which has a flat formed on its edge for asufficient distance 
to allow of its being passed edgewise through the hole into which 
it fits. The two parts of the cover are placed together before 
being drawn into place, so that their flate are as far as possible 


removed, one from the other. (Accepted July 18, 1900.) 
SHIPS AND NAUTICAL APPLIANCES. 


formed and seated or carried that it is capable of a rocking move- 
ment to adjust itself to the movement of the shaft. In one form 
of this the thrust is taken first by a cup part of a ball bearing 
through which a reduced part of the shaft passes, such cup part 
having its track portion preferably so shaped as to provide two 

aring surfaces for the balls, which latter transmit the thrust 
to acone ring loosely surrounding a reduced end of the shaft, 
such ring having a conical surface on which the balls bear pre 
ferably at a single point. The underside of this ring is formed 
as a segment of a circle and seats on a correspondingly curved 
base which may form a part of a — enclosing or holding the 
ringand cup. Ino practice, in place of the curved surfaces, which 





are expensive to produce, these surfaces may be conical, and that 
of the ring may correspond with the surface used as the ball 
track, so that it may be reversed when worn. In this case the 
ring in section will be an outwardly tapering truncated cone loose 
both as ls the shaft and the casing, so that an unequal 
thrust in one direction on one side will cause it to move in the 
o te direction on its curved (or conical) surface, so that the 
thrust of the shaft on the balls will be equalised. To prevent the 
balls falling out of the casing when the shaft is removed the 
ring may be provided on its track side with a raised part or 
flange so as to form a ledge sufficient to keep the balls in the 
casing. (Accepted July 18, 1900.) 


15,989. G. T. Hope, London. Dredger. [1 Fig.) 
August 4, 1899.—Dredging apparatus for use from a dredging 
barge in pay meter J shallow water, and applicable for raising 
granular or finely-divided material, comprises a dredging scoop 
or bag attached to the end of a pole or beam, which is rove 
through a link or the like travelling upon a bar or wire cable sup- 
po liel to the gunwale of the dredging barge. Thescoo 
or bag is operated by means of a chain coiled on a winch work 











by power, and the bottom of the scoop or bag has attached to it 
a short length of chain which is de ably connected to an end- 
less chain travelling over sheaves — from the sides of the 

e. The scoop being secured to this chain has its return 
motion effected by the rotation thereof, and a device is provided 
to release the scoop from the chain when it has returned into posi- 
tion fora fresh stroke. (Accepted July 18, 1900.) 


9128. O. Imray, London. (A. F. Smulders, Rotterdam, 
Holland.) Dredgers, [3 Figs.) May 17, 1900.—The appa- 
ratus, according to this invention, may be used for dredging 
or for distributing ge ee A rotary pump is arranged in com- 
bination with a water intake ee passing through] the side of the 
vessel, a hinged dredging suction pipe at the stern, a hinged lowde- 
livery or suction pipe at one side, and a high delivery pipe at the 
other, and an auxiliary pipe passing from the water intake pipe to 






























































the transverse horizontal portion of the hinged low delivery 
suction pipe, all being provided with valves by which the es 4 
may be made to (1) dredge from the stern and discharge throug’ 

the high delivery pipe to the bank or through the low delivery 
pipe toa barge 2) draw water through the intake pipe and dis- 
charge it into the contents of the e to render the sub- 
stance more fluid ; or (3) draw away the contents of the barge and 


e the same through the high deliv to the bank. 
(Accepted July 18, 1900.) ory Pipe 
15,854. D. B. Hartle Durham. Pro- 


[2 Figs.] August 3, 1 In propeller shafts i 
3 : .—In er in 
which, for the prevention of corrosion, an iron ring is shrunk on 
at a distance from the end of the brass liner (the space between 
the two being filled with a rubber ring), according to thisinvention 
the diameters of the inner end or ends of the forward, the aft, 
or of both liners, and of the iron rings, are reduced for a portion 
of their length, the space between them being filled in with a 
protective com » such as elastic cement, up to the level of 
the reduced eters of the liner and iron ring, and the re- 


this invention, in a ball thrust bearing the cone member is so 


ring or the like. It is stated that ‘‘ the horizontal surfaces of the 
reduced diameters form an efficient joint for the rubber ring, 


Fig. 7. 


























whilst the narrow space is an additional protection agai \° 
sidious leakage. (Accepted July 18, 1990.) _ sigan 


TEXTILE MACHINERY. 


13,443. J. Harrison, West Go: Lancs. Co 
Motions. [4 Figs.) June 28, 1899.—This invention relates to 
the copping motion of spinning frames for altering the lift of the 
rail after traverse or lift to form the " and is intended to 
reduce the movement in a greater ratio heretofore. The 
movement is set in the free end of the oscillating copping lever 
which may be operated by a heart cam. Inthe og at the end 
of the copping lever are two shafts or spindles, one fixed in the 
casing or frame and the other fitted into bearings to rotate 
therein. On the end of the fixed shaft outside the casting is 
fitted rotatably thereon the ratchet wheel by which the motion ig 
actuated, and also a small pinion to rotate therewith, and towards 
the other end of the same shaft there is a large pinion and a 








small one. On the loose shaft is fixed on the end outside the cast- 
ing a large pinion with which the first small pinion on the other 
shaft gears and at the other end of the loose shaft and fixed 
thereto, is a small pinion gearing with the el pinion on the 
fixed shaft. Loose on the loose shaft and free to rotate in- 
dependently of it is another large pinion, to the boss of 
which the lifting chain is attached, this pinion gears with 
the second small pinion on the fast shaft and is rotated thereby 
at the desired speed to take up the lifting chain which is wound 
upon the boss. By this arrangement is obtained the desired 
movement for shortening the lifting chain and altering the lift or 
traverse without increasing the size of the pinions. (Accepted 
July 18, 1900.) 


VEHICLES, 


15,081. F. W. Lanchester, Birmingham. Inertia 
Governor. [1 Fig.) July 21, 1899.—A governor designed not 
to be affected by the jolting of the vehicle or other body by which 
it is Sp gue! comprises a weighted lever suspended at its 
centre of gravity about the centre of the admission lever, the 
weighted lever controlling a tumbler g a blade terminating 
with a knife to with a catchplate. The 
tumbler and blade form one single i, ece, and are carried by a pin 
from the admission lever, on which they are carefully balanced 
about their centre of gravity. Stops are provided to limit the 





freedom of the weighted lever, and a spring is provided whereby 
the speed of running may be regulated. When the motor is 
running at a speed below that at which the governor is set to 
“cut out,” and the lever advances to give admission to the 
charge, then the weighted lever is ca to follow by the = 
sion of the spring through the tumbler fork, and an ad- 
mission duly takes place ; the motor overruns its 
speed, then the ng has not time to act, and the weighted 
lever gets left behind and throws the tumbler blade out of action. 
(Accepted July 18, 1900.) 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 
Descriptions with illustrations of inventions patented in us 
United of America from 1847 to the nt time, — 
reports of trials of patent law cases in the United States, may 








16,517. E. G. Hoffmann, Chelmsford, Essex. 
Thrust Bearings. (2 Figs.) August 14, 1899.—According to 


mainder of the reduced section being then made up with a rubber 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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SOME EXISTING GAS-DRIVEN POWER this installation have already been given in a sisted of two 33-kilowatt compound-wound gene- 


previous article.* 


PLANTS. 


By Pure Dawson. 


rators, each driven by a belt from a 50 brake 


| One of the earliest applications of Dowsons’ gas horse-power Crossley gas engine, and supplying 
| producer was into the works of Messrs. Crossley current on the line at a pressure of 550 volts. 


THE commercial application of gas engines to | Brothers in 1883, These works are driven through- In addition to this, a battery of accumulators 
drive electric power plants dates from the introduc- out by means of producer gas engines, some 500 brake of the Planté type was installed, composed of 


tion of producer gas by Dowson. Prior to that | horse-power being now installed for that purpose. 


300 cells, having 3 capacity of 179 ampere-hours 








Fia. 3. 





135 Horse-Power Crosstey Gas Enoine at THE Exectric Power Station, Lausanne. 


time, however, small gas-driven electric plants had A gas engine-driven plant which presents parti- 
been running. In 1881, the Continental Gas Com- | cular interest is that pa up in 1894 at Zurich 
pany, of Dessau, completed an electric lighting to run the ‘‘Zurich Bergbahn” electric tram- 
installation in connection with their works, contain- | way, and which has given very satisfactory re- 
ing one 8 brake horse-power, and two 60 brake sults. This line was opened for public service 
horse-power, gas engines. These drove by beltson|on February 16, 1895. The power plant con- 
to a countershaft which was connected to four = 

dynamos, Figures relating to the development of | 





* See page 203 ante. 








at a discharge rate of 59 amperes, When the 
batteries were used in el with the generators 
on the line, the series winding of the latter was 
short-circuited. 

In 1896 the traffic had so much increased that a 
150 brake horse-power Crossley two-cylinder gas 
engine was added, driving by means of a belt, an 
84-kilowatt generator; a 15-kilowatt belt-driven 
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booster dynamo to charge the accumulators was 
also putin. The battery of existing accumulators 
was replaced by a larger one, having a capacity of 
300 ampere-hours and a maximum discharge rate 
of 224 amperes. i 

Fig. 1 is a diagram showing the switchboard 
connections. D, is the main dynamo, the series 
coil of which, as is seen, can be short-circuited 80 
as to work in parallel on the accumulators. D, is 
the booster which serves the regulating cells. A is 
the battery of accumulators and a is an automatic 
discharging switch. 

This switch is constructed in two different pat- 
terns, viz., the single and double regulating. 
Every switch is oe of the following parts : 
contact for each cell; contact strips for leading 
current from arm; the brushes; driving mechanism; 
commutator, and the relay. The two latter parts 
are the same for both types of switch, and are 
mounted separately on a slate base. The construc- 
tion of the switches differs for the small and large 


but the contact arm is moved by a motor. By means 
of a magnetic clutch, the movement of the motor is 
communicated to a worm which actuates the contact 
arm. The motor is only in circuit when regulation 
is required. This switch seems to give very satis- 
factory results, although from practical experience 
it has been found not to be essential. In many in- 
stances the accumulators are simply put in parallel 
on the line, no automatic regulating cells being pro- 
vided. Stations with this disposition will be de- 
scribed later. The number of motor cars owned by 
the Zurich Bergbahn is fourteen. The gauge of 
the track is one metre, and each car is provided with 
two motors. The complete installation was carried 
out by the Maschinenfabrik Oerlikon. ; 
The success of this first application of gas engines 
to run a traction power station resulted in the adop- 
tion of the system on a much larger scale at Lau- 
sanne, where it was applied by Mr. M. A. Palaz, 
and with great success. The costs of producing 








electrical energy in this station have already been 
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Fic. 4. Dtacram or SwitcHsoarp Connections, LausaANNE Extectric Power Sration. 


types. In the former, the contact plates and strips 
are mounted on a slate base fixed to a cast-iron 
frame which supports the driving mechanism. The 
latter have a cast-iron frame, to which all the parts 
are attached. 

The conductors between which a constant pres- 
sure isto be maintained are connected to the coil of 
the relay. When the tension decreases, the mov- 
able core of the relay drops, and makes contact 
with the lower screw, when the voltage rises, the 
core is drawn up, and makes contact with the upper 
screw. These contacts which excite one of the 
solenoids, attract its armature and close the cir- 
cuit of one of the electromagnets of the regulat- 
ing switch. This electromagnet sucks in its 
core, and causes the pawl attached to it to 
engage in a ratchet wheel, which in turn moves 
a contact arm. The full stroke of the core 
corresponds exactly to the movement of the arm 
from one contact to the next. When the core is at 
the end of its stroke, it breaks the circuit of the 
solenoid ; the core returns to its normal position, 
and breaks the circuit of one or other of the 
electromagnets. 

The return to its original position closes the cir- 
cuit of the solenoid ; and should the relay be still 
in contact with one or other of the screws, owing to 
the tension not yet having attained its normal 
value, the cycle of operations described is repeated. 
If the contact arm arrives at the end of the range 
of the switch, the circuit of the solenoid is automa- 
tically broken. 

A modified pattern has been adopted for large 
types of automatic regulating switches. The relay 





and commutator are the same as those described, 


given (see page 203 ante). The Lausanne plant 
was installed in 1896, the line being in full working 
order by the end of that year. The power station 
comprises three 100-kilowatt direct-connected com- 
pound-wound generators, supplying current at a 
ressure of 600 volts ; when the battery is running 
in parallel the series coils are cut out. Each gene- 
rator is direct connected by means of a Raffard 
flexible coupling to a 135 brake horse-power two- 
cylinder Crossley gas engine, running at 160 revolu- 
tions per minute. A battery of 300 Pollack cells, 
with a discharge rate of 224 amperes, has a capacity 
of 700-ampere hours, is in parallel on the line, and 
is situated in the basement under the producer plant. 
Each cell is composed of 21 positive and 20 negative 
plates. The gas oo are three in number, and 
of the Fichet and Heurte type. One produces under 
normal conditions sufficient gas to drive one en- 
gine. A gasholder, having a capacity of 160 cubic 
metres, serves as a reservoir and pressure equaliser. 
Two vertical boilers, with a heating surface of 
12 square meters, supply the necessary steam to the 
producers. These need not be described here in de- 
tail, as the most recent type of this producer will be 
fully gone into in the case of a more recent plant 
described later. Each gas engine is fitted with a 
flywheel weighing 7} tons. Fig. 2 shows the 
Crossley gas rs before the coupling was put on. 
The complete electrical equipment was supplied and 
ut up by the Société de Industrie Electrique, of 
neva. Fig. 3 gives a good idea of the interior 
of the station. 
The connections of the switchboard are shown 
diagrammatically in Fig. 4. A is a choking coil in 


carrying capacity of 100 amperes. A f are the 
ammeters in the feeder circuits, one having a capa- 
city of 250 amperes, the other five of 150 amperes. 
D are circuit breakers in the feeder circuits, rated 
at 150 amperes; L are 16 candle-power incandes- 
cent lamps; D 1 is the line voltmeter; and A g 
the main station ammeter. V is the generator volt- 
meter, and A the generator ammeter reading from 
20 to 200 amperes. D is a 150-ampere circuit. 
breaker, and I a a 150-ampere quick-break switch. 
R is the generator field rheostat, and M the start- 
ing rheostat. H.E.C. are the armature circuits 
of the main generators. A motor generator is used 
to charge the regulating cells of the battery. A. M. 
is the ammeter on the motor reading up to 25 am- 
eres, and C the fuse on the starting rheostat, and 
S the booster voltmeter reading from 25 to 165 
volts, A s being the corresponding ammeter reading 
10 to 150 amperes, C the fuse in this circuit, and R 
the field rheostat of the booster. Vb is the volt- 
meter on the battery, and A b the battery ammeter, 
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D1aGrRaM OF SwITCHBOARD CONNECTIONS, 
Zurich Erectric Power Station. 


Fia. 1. 


reading 40 to 400 amperes. S shows the direc- 
tion the current is flowing in, and has a capa- 
city of 400 amperes. D b is the circuit-breaker in 
the battery circuit, rated at 400 amperes ; I, I 2 is 
the charge or discharge and battery-breaking switch, 
r d is the charge regulating, and R d the discharge 
regulating, switch, having respectively 20 and 39 
contacts, and C b the battery circuit fuse. 

The cooling water for the gas engines is drawn 
from a reservoir by means of an electrically-driven 
pump. The gauge of the track of the Lausanne 
tramways is 1 metre and the rails used, weigh 60 lb. 
a yard, and are laid on iron sleepers. The maxi- 
mum gradient encountered is 1 r cent. On 
these grades a wooden longitudinal beam is laid 
along one side of the track, and the safety brake 
acts on this. The rolling stock consists of 21 cars, 
having a seating capacity of 14 and standing room 
on the front and back platforms, for 18 people. 
Each car is fitted with two 25 horse-power Thury 
motors. 

Some very interesting statistics and figures re- 
garding the art of producing the unit in the Lausanne 
station have already been given in a previous 
article. * 

(To be continued.) 








parallel with the lightning arrester P, and has a 





* See page 203 ante, 
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GERMAN BRIDGEBUILDING EXHIBITS Yssel Bridge at Ziitphen and the Leck Bridge at|Canal, and three bridges on the Elbe-Trave 








| Kuilenburg (507 ft.), for many years the largest | Canal. 
AT THE PARIS EXHIBITION. span in Tone. | Pin bridges have been a speciality developed by 
(Continued from page 199.) | The present limited liability company took over |the Harkort Company in connection. with their 
Tre exhibits of the Giitehoffaung Works are! the works in 1872, enlarging them by adding a roll- | foreign and colonial work, of which they have had 
shown in the following Table III. ‘ing mill and wagon factory, and a department (the | a large share in Norway, Sweden, Finland, Russia, 


The Harkort Company, of Duisberg.—Bridge- first in Germany) for pneumatic foundations (Caisson | Egypt, Roumania, Servia, Spain, Portugal, China, 


TABLE III.—EXHIBITS OF THE GUTEHOFFNUNG WORKS OF STERKRADE. 





























| | | | Spans. 
DESCRIPTION, | Datr. | DESIGNER. ARCHITECT. ConTRACTOR. | PLATFORM, | DETAILS. 
| _ Partial § = motal 
| | Weight. | Pr | 
| ft. | tons tons ;| ft. in. 
|Roadway, 23 6 
| | centre | 2 footpaths } 
Bonn Rhine Road , | 614 1800 M.S, 3008 | | 11 ft. 24in. 22 5] |Competition award, 1894, site subsequently altered 
Bridge : | 2side | | OF * 197 | -——| | and 8rd side span added. River piers built April, 
1 centre span el:stic 1296-8 (rae Bruno Mohring, | R. Schneider, 307 1275 O.8. 65/| Total .. 45 11\)| 1896, centre span erected 1897, and abutments put 
arch hinged at{/ Works Berlin Berlin lside | —— || Buckled plates | in. Side spans erected autumn of 1898, and the 
springing; 3 side } 107 } | ae 3190 | | corcrete & wood RhineWharves Bridge span opened for traffic, 1898. 
spans per foot spanned = 2.39 tons | pavement, paths 
| concreteslabs and 
| asphalte 


Note.—Centre Span.— Provided with two sets of wind bracing, one for arch, the other for platform ; former in two panela adjoining springing at level of bottom flange, and in remainder at level of 
top flange of arch. The two sets of wind bracing are connected at ends by the stiff framing of the portals. Lower set of platform bracing divided into two independent horizontal canti- 
lever structures to avoid affecting the horizontal thrust of arch, and com partly of the buckled floor-plates and partly of wind diagonals between bottom flanges of cross girders. 

Side Spans.—Two sets of wind bracing also—one at platform level whose web is formed by the buckled floor-plates and flanges by the top flanges of the arches, the lower being between the 
bottom flanges of the cross girders, and formed with horizontal posts and diagonals. 
Ornamentation of portals, hand railing, toll collectors’ boxes, lamp brackets, &c., are all in beaten ironwork by Hillerscheid and Kasbaum, of Berlin, and magnificent examples of German art 














metalwork. 
Exhibit.—Three water-colour drawings and five other drawings illustrative of one of the most remarkable examples of mcdern artistic engineering. 
| | |2 river each| M.S. .. 4700 erg 1 
Dusseldorf Rhine Road ) | id 8555 rape = Roadway 2610 |Carries a road as well as the Dtisseldorf-Crefeld 
___ Bridge: Jasti Philipp Holz- | | peo ty vdaty 2 footpaths Electric Railway; pier foundations commenced 
Riv oreth bh elastic 1896-8 | { Glitehoffnung ‘Professor A. Schill,) } mann and Co., } | . | 4990| | 2 ft. 10 in. July, 1896 ; river spans October, 1897 ; and right- 
arches with hinges at Works |  Dtisseldorf |} Frankfort- } | t |f each ..19 8 hand abutment finished spring, 1898 ; left-hand 
springing: ne Cpens on-Main bd | 1065 ete ——— | ditto and approaches fivished November, 18¢8 ; 
spandrils 1 tide right | per foot Total ..46 6 opened for traffic in 2} years. 
| band 198 | 880 spanned 
Notg.—Dcetails similar to the Bonn-road bridge, save ornamentation, which is in the simpler and severer Renaissance style. Exhibit.—Three water-colour sketches and drawing. 
Berne-Aare Road )\ 1 main, |) a77_ {M.S, tons | tt. i 
Bridge : " 377 | OR) ee 
Main span stiffened | ( ar a : 5side, | | Wey ae 8 
arch .. hinged | 1895-8 and Th. PR hag Ber P. age oe 565 | | |} Sit. 10 in. Preliminary design by the Board of Works of Berne. 
5 side spans nee || } Bell and Co., ete — Said o1 each = 17 8\| The engineers were A. and H. von Bonstetten, of 
plate girders and 2 \ of Kriens 51 ted 8 | 5 Berne. Main span by Gittehoffoung Works ; 
parallel girders BSP teh | side spans by Th. Bell and Co., of Kriens. 
ra : | | 
! a: DEES | 
1044 1820 Total ..¢1 4/ | 
= 1.74 tons . | 
| per foot | 
| | spanned | 





Exhibit.— Three water-colour sketches and one drawing. 











TABLE IV.—BRIDGE EXHIBITS OF THE HARKORT COMPANY, OF DUISBERG-ON-RHINE. 















































| 
| | SPANS. 
DESCRIPTION. Date. DESIGNER. ARCHITECT. CoNTRACTOR. | : PLATFORM. DETAILS, 
‘ | = artia 
Weight. Total. 
a ft. tons tone 
Worms Rhine Bn : - 858.5 
way Bridge, Rosen- inside 
pon ona Darm- |Harkort Com- | 383 1059.0 2776.0 
stadt Railway : Harkort Com- | pany for iron- centre If the whole bridge| The river spans are for double line of railway, the 
3 river spans tied 1898 Duis- | |@-, Frentzen, Aix work and pneu- 335 858.5 || were for double) tidal spans for single line.. The foundations for 
braced arches and t oo Priz la Chapelle, &} | matic founda- J |turther side q line the weight; the two river piers were put in with caissons 
freely suspended 1900 dsela ‘cae Mr. Hoffmann,| | tions of two) 118x17tidal} 78.1x17 2655.4 would be 2.72} 1679 square feet in area sunk 39 ft. 4 in. below 
platform, Harkort tigion of Worms | river piers, &| | openings tons per foot) low-water level. The abutments and shore piers 
system; 17 tidal a” | R. Schneider, | | Pei Snahs spanned have concrete foundations between cofferdams, 
spans parallel flange | of Berlin, for 2974 | 5481.4 
with platform on remainder. — per foot spanned : mae 
top verspans .. ©. 
' \ Tidal spans “s oo eT! 











Fehibit.—One water-colour Crawing of firisLed structure, ard three weiking drawings of the central river span with general plan and elevation of main girder and sections near centre of 
Node 8 and Node 1, and the end portal at Node 0. 

Soengei- Olar Railway | | | With verticals and single diagonals, with cross- 

Bridge, Sumatra. Pin | | section to provide for compression ag well as 























construction for ex- Harkort Com- Harkort Com | = Oe oer! tension. Top flange in single pieces of panel 
portation. Parabolic) } .. Nene 202 188.9) 2 | = Se | length, bottom flange eyebars, &c, Single piece 
single span. | { ed ms j { footspaned j cross girders connected cadan by fear Ite 
Deli - Spoorweg - Maat- ; | and two wedges. Single piece rail bearers rest- 
schappy. | j | ing on brackets bolted to cross girders. 
Norg.—No riveting or smiths’ work at site. Erected in 15 days by 37 raw coolies and Europeans. 
| | {| ft. in, tons. 
| | | “Gaae _ OOS > oak tioau-tesialisalk piesa nae tan main girders, paralle 
| | le ak floor formed of wi three nj rs, 
Do Cha Viaduct, 880) | | | 108 8 82.3 | 329.2 cross beams carry-|| flanges, single set stiff diagonals. Cross “ 
Paulo, B me \ aa Harkort Com. | Building Depart: | Building De- | |(four centre) | | ing longitudinal carted on and extended bey main 
aulo, Bras, road); { Y iz artment,J | Three iron 16.6 49.8 | planks with cross ders as cantilevers. Longitudinal platform of 
bridge ; el gir- {| ~~ ment, S40 Paulo || Sio Paulo ')| piers | planking on top n joists. 
ders, pin foundations | | ———-]| 44 ft. 8 in. wide. No riveting on site, 
| | 487 15 | | 415.4 
| 0.85 tons per foot spanned. | 
| 














building works were established at Harkorten, near | work). Since 1873 the chief managership has|Java, Transvaal, Orange Free State, Argentina, 
Haspe, by Joh. Caspar Harkort in 1846, which | been first in the late Utto Offergeld’s hands and | Nicaragua, Guatemala, Japan, Formosa, Siam, 
turned out in the forties many smaller bridges (e g., | then jointly in the hands of Messrs. L. Seifert and | Sumatra, Brazil, and Ecuador. Many of the bridges 
the Wupper Bridge, near a and more | L. Backhaus. The chief works in Germany (vide | furnished have iron piers and hollow or solid pile 
prominent structures in the fifties. ith enlarg- | Tables) have been ten bridges over the Rhine, two | foundations. The Caisson department of the com- 
ing business new works were added in the sixties, | over the Moselle, four over the Weser, five over | pany has carried out the foundations connected with 
on the Rhine at Duisberg, which produced many |the Elbe, and three over the Vistula, the light- | the following important works : 

important bridges (Table IV.) in Germany and|house on the Rothersand, all the lock-gates| 1876. Alt-Breisach, Hiiningen and Neuenberg, 
abroad ; among the latter may be mentioned the|and swing bridges for the North Sea- Baltic Rhine Bridges. 
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THE RECONSTRUCTION OF NORVALS 


(For Description, see Page 296.) 








Fic. 6. Compietep Bripce anp Low-Levet Rattway. 





PONT 


BRIDGE. 








Fic. 7. Compietep Baines. 








TABLE V.—Torat Ovreut or BRipcE AND OTHER Inon Work BY THE Harkort Company’s Bripcz DEPARTMENT. 



































| | Total in 
Name or Country. | 1880, | 1890, | 1891. | 1892, | 1898, | 1804. | 1895. | 1996. | 1897. | 1898 |pon Years, 
| | | 
A. Europe. | tons | tons | tons | tons | tons tons tons tons tons tons tons 
Germany... ps 6242 | 11,787 7,571 | 10,141 | 11,810 | 12,083 | 8389 | 9,187 | 9,552 | 10,057 | 96,269 
Holland pert (capris Capea) iarig de pre a8 oR ss 7 1,084 | 1,084 
Denmark Breer ST ee ea Be oe i 8 75 83 
inland =, I aden et tek 876 | 365 | 62 22 | 399 338 222 162 | 2,539 
Greece Sl age ene PA SI Bio ae Hi ea [tee i Ye ro io as 257 
Bulgaria HS CREE POTENT Pre Ty Ne we vere e eee 354 
Italy .. aes 8 ce ee ingett  aeee fi ras Shas 20 
Spain .. ifs Mii eid in iF 2 i 53 
Roumania bs | | | 1,606 | 148, 19 188 250 | 2,211 
B. Asia. | 
China .. = 1455 | 75 190 | 223 | a ee . ‘ii 97 ‘ 2,162 
Japan .. 5 | 1109 | alt 123 100 43 | 1,807 | 269 756 | 7165 19 | 6,295 
Sumatra i | us 12| 207 goal. 1 149 |. 22 = ‘588 
Java ., ‘a ge 165} 175 | 272} 1,072 ss | 180: 555 | .. 1,795 | 4,306 
Siam .. zs a RY s “ ae er eP o | 288 283 
©. Africa, | | | 
Transvaal .. 360 600 95 33 5 | 84 97 |} .. | 1,276 
Orange Free State .. < 30 875 128 pad a 60 | .. | {1,098 
Cape Colony . 503 | .. ig ail oe nttranee a |» "08 
Egypt... = Sea foe | 774 | | 774 
D. America. | | 
Brazil... ee SUE ae <a 1% | 38 110} .. ys 1100 
SR ga 358 OAT OR Pe TE Pos. ee ee eee | 189 
Mexico. Bh ES (CARRE: ieee de 50| .. wae sar 55 
Guatemala .* aA ee ‘a | ‘ oe a ee | oe | 261 | | 261 
Total... .. ..| 9699 | 14,001 | 12,000 | 12,600 | 13,001 | 14,000 | 9199 | 12,401 | 11,200 | 18,702 | 121,708 
1877. Rhine-Rhone Canal lock at Neu-Brei-| 1879. Griesheim Reservoir; Dalmstadt Water 


Works. 
1880-1. Schlei Bridge near Stubbe. 
Ruhr Bridge near Witten. 


sach. 
1878, Stor Bridge at Itzehoe ; Msta Bridge, | 
Werebia, Russia. 





1881. 








1882. Weser Bridge at Bodenwerder. 
1882-5. Rothersand Lighthouse, North Sea. 
1883. Jarama Bridge, near Arganda, Spain. 


1885. Argesch Bridge, near Pitest, Roumania, 
and Warnow Bridge, near Rostock. 

1885-6. Eider Bridge, near Friedrichstadt 
(Schleswig). 


1887-9. Reservoir and pumping tank, Diissel- 
dorf Water Works, 

1894, Elbe Bridge at Dresden en 

1895. Saar Aqueduct, near Oberhammer (Al- 


sace). 
1898-00. Rhine Bridge at Worms. 

The works possess extensive frontage on the 
Rhine, with wharves and jetties for direct ship- 
ment on ocean-going steamers and canal barges. 
There are over three miles of railway sidings (ordi- 
nary gauge) and many miles of 2 ft. 14 in. track ; 
two 16 and 30 etek ig travelling steam cranes 
do most of the propelling, loading, and discharging 
of wagons in the yard, assisted by seven 15-ton 
sheers and derricks and three smaller hoists, besides 
15 fixed derricks. 

The srsctng shops consist of a main building 
with a central hall 525 ft. in length and 125 ft. wide 
in three spans. Here the materials are received, 
straightened, marked with centre punch, drilled 
for rivets and put together ; the templates are pre- 
pared in the central hall where also the six large 
radial drillers are at work, for drilling holes in one 
operation through assembled portions, though as a 
rule each hole is drilled separately and rimered 
after assembling ; after drilling all pieces go to the 
pickling shed, then on to the erecting and riveting 
sheds. Rimering and riveting are carried out chiefly 
with compressed-air machines, the former being 
actually in course of replacement by electric machi- 
nery. Accessory fittings are produced in the nu- 
merous mechanical workshops, the total number of 
separate buildings on the works being 54. All 
rivets are made on the works. Tests are carried out 
with a Grafenstaden testing machine, and an ap- 
paratus for testing complete girders is also in 
use. The total output of manufactured ironwork 
by the company for the ten years, 1889 to 
1898, averaged 12,170 tons per annum, is shown 
in Table V. 

The Harkort Company also exhibit drawings 
illustrating the Rothersand Lighthouse (date, 
autumn of 1882 to autumn of 1885).—Erected in 
the open sea, 31 miles from Bremerhaven, in 
the direction of Heligoland, by the building de- 
partment of the State of Bremen, for the Rive- 
rain Weser States, viz., Prussia, Oldenburg, and 
Bremen; all exterior and interior arrangements 
and fittings being designed by the building de- 
partment ; while the manner of foundations, the 
method of erection, the plant and machinery, 
was left entirely to the Harkort Company as 
builders and contractors. The dimensions, quan- 
tities, and weight of the structure were the fol- 
lowing: Depth of foundations below low water, 
72 ft.; below mean high water, 82 ft. The 
caissons are oval and 78 ft. 9 in. in height; the 
larger diameter is 45 ft. 11 in., and the smaller 
36 ft. 1 in.; the area equals 1238 square feet ; 
it was put together afloat in the Kaiserhaven, 
at Bremerhaven, and floated out to the site with 
tugs ; the sinking, concreting, and walling up was 
done as in bridge piers, but without guide piles 
or scaffolding. The following are some further 
particulars : Height from cutting edge of caisson 
to top of tower, 187 ft. ; excavation under com- 
pressed air, 1243 cubic yards. Tower: Height, 
108 ft. 3 in. ; circular in plan, with sides slightly 
curved and conical ; diameter at bottom, 33 ft. 9 in. ; 
at level of keeper’s room, 16 ft. 9 in.; at lantern, 
10 ft. 10 in.; with three jetties of 6 ft. 7 in. each, 
below lantern level. 

The sea bottom round the foundations was pro- 
tected by a mattress work of 6540 cubic yards of 
fascines, weighted down with 786 cubic yards of 
ballast. The masonry and concrete amounted to 
3662 cubic yards, and the weight of iron in the 
permanent structure was 500 tons. 


(To be continued.) 





ELECTRIC LOCOMOTIVES IN 
COALMINING. 
Execrricity now finds its application in almost 
every description of mining. ginning with a 
few simple operations, such as signalling and 
blasting, it is employed for drilling, cutting, 





pumping, hoisting, hauling, and lighting. No 
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other kind of energy is alone sufficient to furnish 
all the needs incidental to mining, and no other 
power can be so directly and economically applied 
for the purpose. 

Electric traction has modified travel, mainly on 
account of the greater frequency of service and 
low cost. These facilities and economical advan- 
tages naturally suggested its i to goods 
traffic, and during recent years electric locomotives 
have been employed in many special services. 
Haulage in mines offers a wide field for electric 
locomotives, and one for which they seem specially 
adapted. Mule haulage is slow and expensive, and 
the same may be said of wire ropes, the latter 
system, in addition, lacking flexibility. 

Electrical engineers have freely discussed the 
relative merits of direct and alternating current for 
mining purposes, each system finding able advo- 
cates. At present direct current is one of the 
essentials, as alternating-current railway motors 
for traction purposes are not yet in general com- 
mercial use ; but, on the other hand, for operating 
coal-cutters, drills, and pumps, many prefer poly- 

hase motors, as they have no commutators, 
tae or moving contacts to create sparking. In 
fiery or gaseous mines, polyphase apparatus alone 
can be used with safety, and therefore the present 
system of electric traction, with direct-current 
motors, is confined to such mines as are free from 
dangerous quantities of gas, As regards lighting, 
either current may be employed, but one of the 
chief advantages that alternating current possesses 
over direct current, is the facility it offers for trans- 
mission purposes, which makes alternating current 
necessary when widely separated mines are supplied 
from a central power station, or the length of 
circuits is considerable. 

Giving due consideration to mining requirements, 
it seems, therefore, that an ideal generating station 
would provide a supply of both direct and alter- 
nating current, but the expense of installing two 
separate plants has hindered many mineowners 
from adopting electricity. 

This difficulty has now been overcome by the 
introduction of double-current generators, which 
deliver direct current from the commutator on one 
side, and alternating current from the collector 
rings on the other side. The flexibility of these 
machines is very great, as they will deliver their 
full rated capacity of either, or such proportion of 
either, up to the full rated capacity of the machine, 
as may be desired. 

The local conditions of each mining property will 
determine which system of electricity is best ; but 
should double-current generators be installed, the 
provisions for electric haulers will probably be the 
determining factor as to the voltage, as electric 
mine locomotives require direct current of about 
250 to 550 volts. There is a definite ratio between 
the voltages upon the direct and alternating-current 
side of a double-current generator. The usual 
calculation for two-phase current is 71/100 of the 
direct-current voltage, and for three-phase current 
62/100. Speaking generally, where the power- 
house is eiiocens to the mouth of a non-gaseous 
mine, and the workings and traction line are 
confined to a limited area, a direct-current gene- 
rator, delivering 550 volts will be most appropriate ; 
it will provide the requisite current for the 
trolley wires, and for lighting by using five 100- 
volt lamps in series, and will operate motors for 
pumps, ventilators, coal cutters, and other machi- 
nery. Double-current generators are specially 
serviceable when part of the wer has to be trans- 
mitted to a distance. The direct current is used 
for adjacent mines, and the alternating current is 
stepped-up by transformers for transmission to more 
distant points. Should direct current be required 
at these latter, it can be furnished by stepping- 
down the alternating current, and passing it throug 
rotary converters. 

It is only recently that) manufacturers have 
essayed the task of providing electric locomotives 
suitable for mine haulage ; the widening use of the 
trolley for surface traction encouraged them to 
persevere in the underground field. Eventuall 
an electric locomotive was designed compact perme: | 
to traverse the low and narrow entrances and head- 
ings of coal mines, and yet with sufficient weight 
upon the driving wheels to haul a long train of cars. 
The builders of the electric mine locomotives, such 
as that shown in the engraving, Fig. 4, 302, 
have had a long experience in the manufacture of 
steam and compressed-air mine locomotives, and 
have utilised this experience in designing the me- 








chanical features. The name of Westinghouse 
guarantees the latest practice in that field. 

The general design of the electric mine locomo- 
tives can be seen in the illustration. They are 
made in various sizes, weighing from 4000 lb. to 
26,000 lb. The height varies from 26 in. to 28 in.; 
the length is 12 ft., and the width 5 ft. The 
moving parts are covered and not exposed to 
dirt and external injury. The frame consists of 
heavy cast-iron side and end pieces securely bolted 
together, and kept square by machined joints and 
shoulders accurately fitted. These frame pieces 
are planed top, bottom, and ends, to insure perfect 
accuracy both in fitting up and in the interchange- 
ability of parts. The pedestal caps are forgings 
made to templet, and accurately fitted, so as to 
relieve the frame from breaking strains in case of 
severe shocks. The frame is placed either inside 
or outside the wheels in accordance with the limit- 
ing requirements of the gauge, the power, and 
the mine passages. Heavy wooden doors and per- 
forated metal plates are laid on the top of the 
frames, thoroughly protecting all electrical parts, 
and permitting perfect ventilation as well as access 
for inspection. 

The locomotive is driven by two motors sepa- 
rately spring supported, one geared to each axle by 
single reduction gearing running in oil in tight 
cases. These motors are designed especially for 
mine service, and are of the four-pole, steel-clad, 
enclosed-railway type. The armature is ironclad, 
the coils being held in slots below the surface and 
secured from displacement, as in the most approved 
railway practice. A trolley pole has been especially 
designed for this service which may be reversed and 
_ upon a socket on either side of the frame. 

ight inches are allowed between the top of the 
locomotive and the roof of the heading for the 
trolley pole to form a contact with the overhead 
wire. e trolley automatically adjusts itself to 
the varying heights of the trolley wire, and is 
thoroughly insulated to prevent shocks to the 
operator, as the current connections are made by 
insulated cable. The current controller or starting 
device is of the latest type with magnetic blow-out 
to prevent arcing at the contacts. It is provided 
with various speed changes, and is operated by 
handles for starting and reversing, the train being 
gradually brought upto speed by means of this 
controller, The rheostat is of a non-combustible 
type, very compactly set up, and has large carry- 
ing capacity to avoid overheating. It has been 
found that the working capacity of electric mine 
locomotives is in many cases seriously impaired by 
failure to provide sufficient resistance to take care 
of the various operations of switching and light load 
running. 

A brief account of the electric haulage at a few 
typical coal mines will best demonstrate the great 
influence the system has had upon the develop- 
ment of properties, in the increase of output, 
and in the economy of operating expenses. At 
Atlantic No. 1 mine, Moutzdale, Pa., U.S.A., 
electric locomotives were substituted for a con- 
tinuous rope haul, as although the latter was fairly 
satisfactory between fixed points and for short dis- 
tances, yet as the workings were extended, and the 
contour of the coal seam introduced crooked head- 
ings, the rope haulage had to be abandoned. 
Atlantic No. 2 is a drift mine in the celebrated 
Mashannon seam. The distance from face to tipple 
is two miles, divided into two haulage sections of 
one mile each. Two electric locomotives, weigh- 
ing 16,000 lb. each, operate the outer section, 
upon which there is a 1800-ft. 3 per cent. gradient 
against loads. On the inner section the seam has 
a variable gradient with a maximum of 9 per cent. 
against loads, for which there are two heavier 
locomotives, weighing 26,000 lb. each. ‘These 
heavy locomotives approach this e under full 
8 , 8 miles an hour, with a train of 10 loaded 
cars, weighing gross 25 tons, and surmount the 
grade without difficulty. The locomotives return 
to the mine with 10 empty cars from the tipple and 
distribute them to the entrances of the various 
rooms in the mines, returning with ten loaded cars 
to the side track one mile distant from the face. 
Each motorman and trip rider makes 20 trips 
daily, delivering a total of 300 tons of coal at a cost 
of 15s. 6d. per day. To perform this work by 
mules would require 12 mules and six drivers at a 
cost of 75s. daily. Electric traction thus shows the 
daily saving in wages of 59s. 6d. on each locomo- 
tive. The cost of feed for the mules and their care 
and depreciation are calculated to approximate to 








the same sum as the operating expenses of power- 
house fuel and repairs to machinery. The coal 
seam in the Atlantic No. 1 mine varies from 4 ft. 
to 7 ft. in thickness, causing considerable irregu- 
larity in the workings. In winter and early spring 
a good deal of water accumulates in these dips, but 
has not interfered with the regular operation of 
the traction plant. The water is removed by pumps, 
operated by electric motors, current being tapped 
from the trolley wires. 

The Norton Coal Company, of Norton, Va., 
U.S.A., have adopted electric traction. The seam 
of coal is practically level, running from 4 ft. to 
7 ft. in thickness, the dips not exceeding 3 per 
cent. The two mines now in operation extend under 
the town, the drift mouths being about 1500 ft. 
apart. The output is about 550 tons a day, the 
coal being used for domestic purposes, and for sup- 

lying steam locomotives of the Louisville and 

ashville and the Norfolk and Western Railways. 
The electric power station is near the entrance to 
one of the mines, and contains a 100-kilowatt 
Westinghouse 250-volt multipolar generator, bolted 
to a steam engine. The No. 00 trolley wire ex- 
tends into No. 1 mine 4000 ft. to the face of the 
workings, and from the drift mouth 800 ft. to the 
tipple. A feeder line runs for 2000 ft. into the 
mines. ‘These wires are carried by overhead 
construction, varying from 5 ft. to 7 ft. in 
height, according to the thickness of the seam 
which has been removed. The trolley line 
in the mine is divided into four sections, each 
of which can be connected or disconnected at 
will. In case of a fall of any part of the trolley 
wire, that section can be temporarily cut out of the 
circuits for repairs by moving the connections 
between the sections. The outer sections may still 
be operated either direct from the power-house, or 
by receiving current from the feeder lines. The 
track consists of a single line of 36-in. gauge, of 
20-lb. to 30-lb. rail. The electric locomotive, 
weighing 22,400 lb., hauls eighteen loaded cars 
each trip with 36 tons of coal. Electric haulage 
was introduced in this mine for the sake of economy, 
and to increase the output. Formerly a steam 
locomotive weighing 11 tons hauled the cars from a 
oint 1700 ft. within the mine, mules collecting the 
oaded cars and bringing them 2300 ft. to the loco- 
motive. The cars were then hauled to the drift 
mouth, whence to the tipple is an up-grade of 
11 per cent. upon a 76 deg. curve, which required 
each train of cars to be broken up into two or three 
sections, and each section to be hauled separately. 
The electric locomotive takes the entire train of 
eighteen cars all the ‘way from the face of the work- 
ings to the tipple without any break. Electric 
haulage has enabled the output of the mine to be 
doubled, and the cost of traction has been reduced 
from about 4d. per ton to 0.5d. a ton, to which must 
be added interest upon the investment in electric 
apparatus. The saving shows interest at the rate 
of 30 per cent. upon the sum invested. Electric 
current is also used in No. 2 mine for operating 
coal-cutters. The drift mouth of No. 2 mine is 
1500 ft. from the power-house. Current is con- 
veyed by No. 00 bare copper wires to the mouth of 
the mine, and thence by insulated wires to the face 
of the workings. A return wire is used, and three 
sections of the mine are wired for operating the 
cutters in different headings. 

The Keeling Mine, at Pittsburg, Pa., U.S.A., 
employs two electric locomotives, each weighing 
26,000 lb. Current at 250 volts is obtained from 
two 100-kilowatt direct-current multipolar dynamos. 
There are several miles of track of 39-in. gauge, 
laid with 40-lb. rail, the entrance to the mine being 
8 ft. 6 in. wide, and 5 ft. 6 in. high. Each loco- 
motive hauls a train of 30 loaded cars, carrying 
60 tons of coal, up a maximum grade of 1 per cent., 
and makes a speed of about 8 miles an hour. Of 
the 26,000 Ib. on the driving wheels, 15 per cent. 1s 
exerted at the drawbar. The pull required on good 
level track is 10 lb. per ton for the locomotive, 
and 18 lb. to 20 lb. per ton for the mine cars, but 
with an inferior road bed and k and common 
mine cars in bad repair, a pull of 40 Ib. per ton on 
a level track is the initial rating, before considering 
the effect of grade. The electric current is used 
also for lighting the mine and for operating coal- 
cutting machines. 4 

The mines that employ more electric locomotives 
than any others, are situated in Somerset county, 
near the centre of the State of Pennsylvania. They 
were opened about two years ago by the Ber- 
wind- White Company, and are known as the Eureka 
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mines, numbered from 30 upwards. The seam of 
coal, averaging 4 ft. in thickness, is found near the 
base of the hills, and extends in all directions 
fairly free from dips. The company has secured 
mining rights over 70 — miles, or 45,000 acres. 
During the two years that these mines have been 
operated, about 600 acres have been cleared, it 
being calculated that about 4000 tons of coal are 
found in each acre. 

Mines Nos. 30 to 36 are already in operation, 
and Nos. 37 to 38 will soon be working also. The 
town of Windber, situated within a mile of the 
entrances to all the mines, has sprung up within 
the last two years, since the mines were opened, 
and already has a population of 6000. The seam 
of coal is known locally as the Miller seam, pro- 
viding one of the best coals in the market for 
steamships. Analyses show approximately 18 per 
cent. volatile matter, 3.5 per cent. ashes, 0.5 per 
cent. sulphur, 1 per cent. moisture, and 77 per 
cent. fixed carbon, these proportions giving a fuel 
which is almost ideal in all respects for steam pur- 

oses. About 80 per cent. of the bunker coal 
oaded by steamers in New York is mined from 
this district, and large quantities are sent to Phila- 
delphia, Boston, and Baltimore. The total output 
capacity of the Eureka mines in the Windber dis- 
trict at the present time is 12,000 tons daily. 

In the offices of the mining company are plans 
of the coal seam upon which are plotted in pink 
the spaces cleared of coal as they are worked from 
week to week. One sees there delineated the 
main headings extending from the entrances of 
the mines in straight lines. From the main head- 
ing on each side, at distances of about 315 ft., are 
run cross headings in lines at right angles to the 
main heading, and on each side of the cross 
tunnels are opened up rooms, so that the rooms 
on the right-hand side of a cross heading, when 
cleared of coal, extend to those on the left- 
hand side of the next cross heading. The main 
headings, cross headings, and rooms of this under- 
ground world, with their traction lines, have their 
names and numbers and are clearly mapped out on 
the plans. As the mining proceeds the main head- 
ings will extend from 3 to 4 miles in length, and 
the cross headings from 2 to 3 miles in length, 
until they reach the workings carried on in the 
adjacent mines. 

ear the entrance to the mines, power plants 
have been erected to furnish motive power for 
haulage and for other mining operations. At 
No. 35 mine, which is typical of the other pleats 
there are three batteries of water-tube boilers 
aggregating 750 horse-power. In the adjoining 
building are two 200 horse-power air compressors 
supplying air to the mining drills and for driving 
coal cutters and pumps; and also two 150-kilo- 
watt direct-current electric generators supplying 
current at 500 volts for the haulage system and for 
lighting the mine. Feeders are also carried from 
this power house to furnish No. 36 mine with elec- 
tric current. Entrance to No. 35 mine is similar 
to the others in a valley at the base of a hill, wide 
enough for a double railway track of 36-in. gauge. 
The face of the entrance is a flattened arch, sub- 
stantially faced with stone. At a short distance 
from the drift mouth the height of the heading is 
reduced to a little over 4ft., which suffices for the 
passage of an electric mine locomotive with its 
train of cars. Seventeen such locomotives are 
in regular service at the Eureka mines ; each has a 
weight of 26,000 lb. ; exerts a drawbar pull on the 
level of 4300 Ib. at a speed of eight miles an hour 
and hauls 45 loaded cars against a 2.5 per cent. 
gradient. Each of the cars weighs empty 1000 Ib., 
and loaded 3300 1b. The starting drawbar pull is 
limited only by the adhesion of the locomotive 
wheels to the track, the motors being powerful 
enough to slip the wheels on any condition of track. 
The usual speed is about eight miles an hour, but 
one often sees trains of empty cars picked up and 
run into the mines at a 15-mile rate. Each loco- 
motive hauls 500 tons of coal per day, making 11 
trips, the arrival and departure of trains being 
scheduled and 1un with the greatest punctuality. 
Each train has a driver on the locomotive, and a 
train man upon the end car. 

The platform for the operator is placed at one or 
both ends of the locomotive as may be desired, and 
18 conveniently arranged so that the motorman 
can reach all the levers without leaving his seat. 
The brake apparatus, which is fitted to all the 
wheels of the locomotive, is of single design, and of 


tothe weight of the locomotive. The entire ma- 
chine is supported on the journal-boxes by helical 
springs, which prevent destructive pounding on 
the track and relieve the machinery from shock. 

As soon as the cars have received their full load 
of coal in the rooms, they are pushed by hand into 
the cross headings, and as a train of empties enters 
a cross heading it pushes these loaded cars on 
ahead of it. As the train es the entrances of 
the rooms, the miners a as the number of 
empties required, which are dropped from the end 
of the train, and pushed by hand into the rooms. 
When the train of empties is disposed of, and ‘are 
removed from the cross heading into the rooms, 
the loaded cars are coupled together and drawn to 
the main heading and thence to the tipple. The 
trolley wires are carried overhead along the head- 
ings and cross headings, and upon emerging from 
the mine the wires are suspended from cross wires 
6 ft. 6in. above the ground, fastened to parallel 
lines of poles on either side of the track, as shown 
in the engravings. The tipple for No. 35 mine is 
about yards from the drift mouth. Upon ap- 

roaching the tipple, the mine locomotive leaves 
its train of 45 loaded cars and returns with empties, 
the down grade being sufficient to carry the loaded 
cars to the dumping place. The operation of 
dumping is performed automatically, by utilising 
the force of gravity to economise human labour. 
Often as many as nine cars are dumped in one 
minute, and 200 cars have been dumped in half 
an hour. A 30 to 50-ton railway wagon can be 
loaded under the chutes within a few minutes, and 
eleven can be loaded in one hour. 

The system of electric mine haulage now univer- 
sally adopted at Windber has greatly increased the 
output of the Eureka mines. Operations have 
been expedited in a phenomenal manner, and the 
cost of haulage has been decreased. Taking 
No. 35 mine as an example: The work was first 
developed by mule haulage in the cross headings ; 
combined with a rope hoist in the main headings ; 
the entrance to this mine having a dip of 2.5 per 
cent. for 3000 ft. With this system, using eight 
mules and eight drivers in addition to the hoist, 
the daily output of the mine was 200 tons, at a cost 
of 83s., or about 5d. per ton. Using two electric 
mine locomotives in place of the mules and hoist, 
the daily output has increased to 1000 tons, at a 
cost of 33s., or less than 0.4d. per ton. 

rations at No. 35 mine have been described, 
as they are typical of the other Eureka mines in the 
Windber district, where the same system of work 
is adopted on a larger or smaller scale, according to 
the local conditions. At No. 30 mine, the first one 
opened, the workings have been so far developed 
that five electric locomotives are constantly em- 
— for hauling, delivering 2500 tons of coal 
ily. The power station of this mine is of larger 
capacity than the others, since it has to supply 
power for 35 mining machines and 22 pumps, as 
well as for the five locomotives. 

The Eureka group of mines, which have the largest 

output in the United States, are of great interest, 
whether looked at from the standpoint of a mining, 
mechanical, or electrical engineer, or from that of 
~ student of human ingenuity and mechanical 
skill. 
The use of electric locomotives for mine haulage 
has extended very rapidly to all parts of the United 
States from the Atlantic to the Pacific, and they 
have also found a market in the Orient. 





AGRICULTURAL MACHINERY AT THE 
PARIS EXHIBITION. 

(Continued from page 141.) 
Russia.—Russia has sent several models of 
ploughs with fore carriage, evidently derived from 
the Sack type already referred to. Messrs. Dons- 
skie, of Nicolaieff, show a combined plough and 
drill ; the plough, which is on the three - furrow 
type, carries a broad cast distributor. These 
machines are used of necessity in several districts 
of Russia; the reason of this will be understood 
by an inspection of that admirable exhibit of the 
Russian agricultural and meteorological depart- 
ment ; a map in this collection shows the number of 
days that can be depended upon between the disap- 
pearance of the snow and the moment of the 
spring seed time ; it shows, for example, that in 
certain regions only five days are available between 
these two periods for sowing oats ; in other districts 
the cultivator has only ten days available for all of 





sufficient power to utilise the track adhesion due 





his spring work. The necessity for the utmost ex- 





pedition is thus obvious, and for the use of imple- 
ments with which the greatest amount of work can 
be done in the shortest possible time. Some excel- 
lent examples of drills and broadcasts sowers are sent 
from the important works of Messrs. L. Elvorti, 
of Elizavet-Grad. In the former the distributors 
are of the American type, with the falling tubes in 
rubber and the frames built of angle iron. Mr. 
I. Waraksin, of Soumak, shows some excellent 
winnowing machines fitted with a shaking feed and 
a valve which lifts automatically when the pressure, 
and consequently the speed, of the air exceeds the 
desired limit ; it is also fitted with a hinged board, 
by which the direction of the blast over the screens 
can be modified. In his series of experiments on 
winnowing machines, carried out in 1897, Mr. 
Ringelmann shows that, according to the nature of 
the grain to be cleaned, the displacement of the 
air should be varied both in intensity and in 
direction ; and that to construct efficient winnowing 
machines for all classes of grain, the makers should 
introduce devices by which the above-mentioned 
results could be obtained. It is aie to 
note that these conditions have been fulfilled by 
the Russian manufacturers ; and, generally speak- 
ing, the Russian exhibits in this group, as in 
almost all other groups in the Exhibition, cannot 
fail to excite surprise, not only at the degree of 
development that has been reached, but also at 
the extent to which agricultural and other 
industries are now carried on in Russia. 

Denmark.—Exhibits of agricultural machinery 
from Denmark are not numerous, and in those 
examples shown, the construction is heavy, and 
suggest the continued use of iron instead of steel in 
their manufacture. On the other hand, the Danish 
exhibit is rich in its display of dairy plant, and in 
information concerning this important industry. 
The numerous co-operative dairies that exist 
throughout the country are clearly shown on a 
map. Among the important exhibits we may note 
those of the Titan Company, of rye en, with 
‘* Alexandra” cream separators; of Paasch Larsen 
and Petersen Company, of Hersen; and of Bur- 
meister and Wain, Copenhagen. All the machines 
shown by these exhibitors are well constructed, 
and of very advanced types, which are too well 
known to call for any description. 

In the Paasch, rsen, and Petersen exhibit 

there is a cream elevator, arranged so as. to 
lift the cream from a centrifugal separator ; a 
receiver, hung to a chain driven by a hand-wheel, 
is raised and lowered between vertical guides; 
at the bottom of its travel the receiver is filled 
automatically ; at the top it strikes against a fixed 
stop, and discharges the cream into another 
receiver, that conveys it to the refrigerator. 
Messrs. Thomsen and Sons, architects, of Slagelse, 
send plans and models of farm and other rural 
constructions ; the framings are of iron, with cast- 
iron columns and brick arches and panellings. 
Wood is suppressed in the construction, but the 
arrangement does not appear likely on the whole 
to commend itself. 
A professor of the Royal Agricultural Institute 
of Copenhagen, Mr. M. T. Westermann, shows by 
diagrams the ratios of capital in the agricultural 
industries in Denmark. Referring to what he calls 
@ unit of crops, that is to say, to: 


500 kil es of wheat 
— he 
2500 7 straw 


5000 ” roots 
1000 days grazing for one sheep 
He gives as an average per unit 
From 10 to 15 francs as the value of farm horses, 


francs i. stock, 
25 ,, 35 francs ied farm buildings, 
40 ,, 50 francs pss stabling. 
: 5 francs Bx dairy. 
10 ,, 15 francs ‘ inpleneis 


In a summary he gives, as a recapitulation of the 
distribution of capital per unit : 


Total value of animals 50 to 60 francs, 
” building: 3 120 ” 150 ” 
v8 implements ... % an 


Thus, speaking generally, if we take as a basis 
the value of stock on a Danish farm, the cost of 
the buildings will be about double that value, and 
that of poss, atte and plant about one-half. 
Switzerland. — All the agricultural implement 
constructors from the Canton of Berne have sent 
loughs, a favourite type being the double ‘‘Bra- 
t;” these implements closely resemble the old 





French models of thirty years ago, mounted on a fore 
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contained in the catalogue of that country. In the 
opening paragraphs of this essay the author says 
that if Hungary has struggled in Europe for a 
thousand years in defence of its own liberties 
and those of others, it has only worked for its 
material well being during the last 30 years. 
Nevertheless, systematic agricultural teaching has 
existed since 1630, under the care of large land- 
owners and capitalists. The system died out during 
the War of Independence, 1848-9, and was only 
reorganised definitely in 1867. Since then the 
system of education has been evolved, of which 
Hungary is justly proud ; and at the present time 
the Government spends enormous sums (judiciously 
be it understood) on its agricultural schools, labora- 
tories, experimental stations, farms, &c. 

Among many plans and models at the Exhibition 
illustrating rural constructions, we may mention 
excellent types of stables, maize granaries identical 
with those used in the south of France, grain 
elevators of the American type, and the model of a 
large silo with a capacity of 27,000 quintals, installed 
on the national domain at Meziéhegyes. Drainage 
works are vory numerous and extensive in the 
valley of the Danube, and an excellent map, with 
sets of diagrams, contain much information from 
which the following figures are taken. They 
refer to intervals of ten years to show clearly the 
great efforts that have been made to increase the 
area of cultivable land. 


1878. 1888. 1898, 
Number of drainage sta- 
tions a nee ne 1 12 92 
Number of drainage pumps 1 14 134 
Flow in cubic metres per 
secon 3 55 109 


Annual cost (in francs) ... 214,000 694,290 8,711,132 

The Drainage Company of Nagy Becskerek shows 
the model of a drainage station, in which the centri- 
fugal pump employed is driven by a two-cylinder 
compound condensing engine. A collection of 
small models representing agricultural imple- 
ments in Hungary at the beginning of the century 
has been sent by M. Jean Schald, Professor of 
Rural Engineering at the Agronomic Institute of 
Kesithely ; they include a winnower of 1816, a 
chaff-cutter, hand-thrashing machines, flour mill, 
and a cider press with a heavy beam moved by a 
screw. This is identical with the old cider presses 
of Normandy. 

M. Victor Thallmeyer, Professor of Rural Engi- 
neering at the Royal Academy of Magyar-Ovar, 
has sent a magnificent album, containing 34 water- 
colour drawings, illustrating ancient and modern 
reaping machinery, and including portraits of the 
men who have most contributed to this branch of 
industry: Hussey, MacCormick, and Walter A. 
Wood. The series contains the Smith machine of 
1811; that of Bell, 1826; of Garrett, 1851; of 
Burgess and Key, 1862; of Bamlett, 1866; and 
of Samuelson, 1869. An important contribution 
to this group is that from the construction works 
of the Hungarian railways, at Budapest; it 
includes a portable straw-burning engine, for the 
Argentine, of the English type, a large thrashing 
machine, mowers and reapers, with and without 
binders, chaff-cutters, &c. These Budapest works, 
which belong to the State, are the development and 
transformation of a private company, established 
in 1868 by A. and E. Gillain, of Belgium ; to them 
have been added the old metallurgical works of 
Hamor, founded in 1765 by Henri Frasola, of 
Wiirzbourg, and which, after many changes, took 
the title of the ‘‘ Royal Iron and Steel Works, of 
Diosgyér.” The direction of the Budapest works 
commenced the construction of portable engines in 
1877, and of thrashing machines two years later ; 
previous to that date English manufacturers enjoyed 
nearly a munopoly of this trade with Hungary— 
almost a vanished trade to-day. The organisa- 
tion for selling the agricultural implements made 
at the Budapest works, was entrusted to the 
‘Hungarische Handels Actiensgesellschaft” as 
general agents. This company opened a special 
branch at Kiew to catch the Russian market, and 
it works hard to get French trade. From 1877 to 
1895 inclusive there had been made at the works 
1811 portable engines and 2088 thrashing machines. 
In ©1895 there were employed 3314 workmen, 
drawing 4,006,000 francs in wages, while the gross 
receipts for the year were 17} million francs. The 
company, besides agricultural machinery, builds 
locomotives, stationary engines, bridgework, &c. 

Adjoining this exhibit is one contributed by the 


founded in 1867. Of good design and construction, 
the implements made by this firm are sold in 
Hungary at a little more than half similar imple- 
ments are sold in France. They include ploughs 
of the Sack type, two-furrow ploughs, harrows, 
drills of the Sack and Zimmermann type, chaff- 
cutters, root pulpers, thrashing machines, beet- 
root topping implement, &c. A few special ma- 
chines may be mentioned, such as the sorghum 
thrashing machine, with brushes and wooden 
drums .30 metre in diameter, and .8 metre long. 
These drums are placed one above the other, 
and are fitted with iron brushes .10 metre long. 
They turn in opposite directions ; two workmen 
feed in the sorghum to the brushes, in the same 
way, as in Algeria, palm leaves are treated for the 
production of the material known in commerce as 
vegetable horse hair. The Kiihne machine is 
driven by a 2 horse-power engine, at from 700 to 
800 revolutions ; under these conditions it is cap- 
able, with two men, of treating daily a 12-acre crop 
of sorghum. The machine for topping beet roots 
was devised by M. H. Zehetmayer with the object 
of increasing the weight of roots sent to the re- 
duction works. The machine removes from 5 to 
10 per cent. of root, as compared with from 15 to 
20 per cent. by hand, but according to Mr. Kiihne 
the saving thus obtained does not pay under the 
actual conditions. In principle the machine is a 
half sphere mounted on a horizontal spindle, and 
fitted inside with knives. The sphere is driven at 
a high speed by hand through gearing, and a second 
workman presents the roots to the cutters in the 
semi-sphere. Two men can treat 100 cubic 
metres of roots per day. Mr. J. C. Weiser, of 
Nagy-Kaniza, sends a well-made drill of the 
Siedenleben type; the seed is delivered into a 
grooved path whence it is taken by channelled 
discs, the size and form of the channels varying 
with the nature of the seed ; the mK ge tubes 
are of thin steel plate twisted spirally, and the 
coulters are counterweighted on the English 
system. The Fairbanks Scale Company appears in 
this section, through their works at Budapest. 
Finally, in connection with the admirable exhibit 
of Hungary, to which we have failed to do justice, 
we may mention numerous photographs ‘and pic- 
tures, illustrative of various processes connected 
with farming on a large scale. Notably, one shows 
three thrashing machines in operation at night, 
with elevators, &c., the scene being illuminated by 
arc lamps. 

Portugal.—Although this country sends quite a 
collection of tillage implements, none are of special 
interest or merit. Some curious models of carts and 
methods of yoking oxen may be noticed ; in the 
former the wheels are mounted on rude wooden 
axles. There are also a few examples of harvesting 
machinery ; a thrashing machine with three drums; 
asin the south of France and Algeria, it is the 
custom in Portugal to draw the thrashing machines 
to the ground on which the crop is spread out, the 
straw is broken up as far as possible. _ The con- 
struction of agricultural machinery is not developed 
in Portugal; the country imports many tillage 
implements from France, portable engines and 
thrashing machines (the latter provided with straw 
crushers) from England, mowers and reapers from 
the United States. 

Italy.—There is very little to notice in the 
Italian Agricultural Court in the way of imple- 
ments, though a few minor things have been sent, 
such as sprinklers, food-mixers, honey extractors, 
and so forth. At Vincennes, however, there is a 
curious exhibit—a gun intended for firing at the 
clouds as a preventive against hail, and with 
which experiments on a large scale have been 
made at Beaujolais, in France; these guns are 
fired vertically, and are distributed according to 
empiric regulations over the district to be pro- 
tected. On the threatened approach of hail clouds, 
rounds are fired at regular intervals, the effect of 
the heavy explosion being to displace a column of 
air upwards; the trials already carried out in 
Austria and Italy are not yet absolutely conclusive 
as to this novel method of protecting crops against 
the ravages of hail. 

Egypt.—Boghos Pasha Nubar, Engineer of Arts 
and Manufactures in Cairo, shows the model of a 
rotating plough; the actual machine is shown in 
operation in a field close to Paris. The implement has 
been designed on the lines indicated by M. Dehérain, 
member of the Academy of Sciences of France, 
who has shown that by suitably agitating the soil, 


extremely active; that the organic matter of the 
humus becomes reduced in carbonic acid, water, 
and nitrates. To effect this it is necessary that 
the soil must be thoroughly divided, shaken up, 
and aerated in a manner that tillage implements of 
the ordinary type are not capable of. The work- 
ing parts of the Boghos machine are large discs 
fitted with coulters set at a slight angle; these 
discs are mounted ona horizontal axle and are made 
to revolve as they advance. According to the 
number of coulters and the speed, each disc cuts a 
trench and pulverises the earth to a depth of 
2in. or 3in. A first experimental machine was 
made in 1898, and trials were carried out with it 
by M. Ringelmann, director of the testing station 
of the French Agricultural Department. These 
trials showed that the power required to till and 
pulverise the ground, by this means, was not exces- 
sive. In order to increase the width dealt with, 
three discs with coulters were mounted side by side 
on a frame, and so arranged that the depth of cut 
could be varied. The small model shown is of a 
cable-hauled type, driven electrically. The actual 
machine in operation is operated by a Fowler 
nominal 8 horse-power ploughing engine and 
tackle; the three discs of the cultivator are 
mounted on a two-wheeled frame, which also carries 
a small vertical steam engine for driving the discs ; 
the engine is supplied with steam through a flexible 
pipe connected with the boiler of the large engine. 
This installation has a capacity of at least 7 acres 
per day of 12 hours. It certainly is of consider- 
able interest, and has been specially studied for 
adoption in Egypt, where steam cultivating plant 
exists in abundance. Electric transmission is also 
available, under favourable conditions, in Egypt, 
where hand labour is inferior ; there being. many 
large agricultural holdings, with powerful steam irri- 
gating plant ; such power is only required during 
part of the year; for the rest it would be available 
to generate current for tillage purposes. Mr. Boghos 
has every opportunity to conduct a series of tests to 
ascertain the influence of pulverisation by his 
system on the increase of crops ; this is a departure 
in agricultural processes which would be interesting 
to follow. 
(To be continued.) 








THE RECONSTRUCTION OF NORVALS 
PONT BRIDGE. 

In our issue of June 15 last (vide pages 769 and 775 
of our last volume) we published an account of the 
reconstruction of the Norvals Pont railway bridge 
over the Orange River, this account being illustrated 
by an excellent sketch made during the progress of the 
work by Captain E. D. Swinton, R.E. We are now able 
to supplement our former notice by the series of inte- 
resting views which we give on pages 290 and 291 of our 
present issue. Of these vielen: “awhial give an excellent 
idea of the character of the work to be done—Figs. 1, 
2, and 7 are prepared from photographs taken by Mr. 
E. J. Chapman, of Sixth Company of the Railway 
Pioneer Regiment, while the remaining views are 
from photographs kindly forwarded to us by Mr. 
Frank McClean, of Tunbridge Wells; these photo- 
graphs having been taken by his son, Lieutenant 
W. N. McClean, of the Railway Pioneer Regiment. 

For an account of the work of reconstruction we 
must refer our readers to the previous notice men- 
tioned above, but we may repeat here that the bridge 
consisted of 12 spans, of which three of 136 ft. each 
were destroyed by the Boers. To replace these the 
girders of three of the shore spans were utilised, two 
pairs being taken from the north and one pair from 
the south end of the bridge. One of the shore spans 
thus left open was filled up by an embankment, and 
the two others by trestles and girders of short span 
which were available. Fig. 3, on page 290, gives an 
excellent idea of the whole site; while Figs. 2 and 4 
show the manner in which the girders for closing the 
gaps were hauled into place. The low-level line, 
constructed to afford temporary accommodation, is 
well shown by Figs. 5 and 6. 





THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 
Tur Exurerrs or Messrs, EscHeR Wyss anp Co. 
AND MASCHINENFABRIK OERLIKON, 

Tue 1000 horse-power engine of Messrs. Escher 
Wyss and Co., of Zurich, is coupled with a triphase 
generator of the Maschinenfabrik Oerlikon. In view 
of the high speed at which the dynamo is run—105 
revolutions per minute—the tandem principle has been 


* See 647, 712, 746, 815, and 846 of vol. lxix., and 











large works of E. Kiihne, of Moson and Budapest, 





the nitrification produced by fermentation becomes 
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pages 12, 50, 79, 131, 149, 207, and 264 ante, 
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adopted for the steam engine, and all journals and 
bearings are amply dimensioned. The cylinders have 
diameters of 650 and 1100 millimetres (25.6 in. and 
43 3in.), and a stroke of 1200 millimetres (47.24 in.). 
The steam pressure is 9 or 10 atmospheres ; the engine 
develops @ maximum of 1200 horse-power. The con- 
struction is solid and simple. The low-pressure cy- 
linder is bolted direct to the bedplate, and the high- 
pressure cylinder is placed further aft ; there is, there- 
fore, no necessity for rear piston guides. 

The bedplate forms a remarkably strong beam 
which rests with three broad feet on the foundations. 
The crank bearing is cast in one piece with the 
bedplate. This bearing, as well as the outer bearing, 
has a diameter of 400 millimetres (15.75 in.), and a 
length of 750 millimetres (29.5 in.). The crosshead 
guides are water-jacketed. 

The bridge-piece between the two cylinders is pro- 
vided with an ample base and is sufficiently open to- 
allow of taking out the large low-pressure cylinder 
piston without inconvenience. The piston-rod guide 
within the bridge-piece is of adequate dimensions and 
is adjustable. The stuffing-boxes of the piston-rod 
are secured with United States metallic packing ; 
the pistons are provided with cast-iron Ramsbottom 
packing rings. Each cylinder forms one casting with 
its jacket and valve casings. The jacket of the high- 
pressure cylinder is fed directly with boiler steam, 
the low-pressure cylinder is jacketed with receiver 
steam. 

The valve gear of both cylinders is of the Corliss 
type. Each cylinder has four round slides, actuated 
by one eccentric. 
hand for the low-pressure cylinder ; the high-pressure 
cylinder is fitted with a trip gear under the control 
of the governor shaft, on the type of the Frikart 
valve gear. It will be noticed that the oscillating 
star-piece, customary in such valve gears, has been 
dispensed with. The construction adopted by Escher 
Wyss and Co., in this case, is considered preferable, 
because it strains the valve spindles less. The vertical 
spring governor has been employed by the company 
for many years, and has always given satisfaction. A 
special device has been added to vary the speed 
within 10 per cent. by hand, whilst the engine is in 
motion. The precision wheel train which drives the 
governor also actuates the trip gear of the high-pressure 
cylinder. Details of the valve gear can be seen in the 
illustrations on page 295. 

The injection condenser (Fig. 8) and the horizontal 
double-acting air pump, the cylinder of which has a 
diameter of 480 millimetres, and a stroke of 550 milli- 
metres, (18.9 in. and 21.7 in.), have been placed under 
the front part of the engine. The air pump is driven 
from the crankpin. A small engine is provided to 
turn the toothed ring of the dynamo armature, with 
the help of aworm gear. This turning engine consists 
of three cylinders, single acting, of 4.3 in. in diameter 
and 4 in. stroke, and develops 12 horse-power, when 
running at 300 revolutions. The simple valve gear 
comprises an eccentric pulley and small piston slides. 

Full attention has been paid to efficient lubrication 
and easy attendance and access. 

The dynamo of the Maschinenfabrik Oecerlikon is 
designed as a 1300-kilowatt triphase generator for 
currents of 5000 volts. At the Exhibition the dynamo 
is utilised as a monophase machine for currents of 
2200 volts, the armature windings being connected in 
parallel. The magnet wheel corresponds to the fly- 
wheel of the engine. The cast-iron armature fram- 
ing has an external diameter of 6200 millimetres 
(20 ft. 4in.); it is made in two parts, and is sup- 
ported on both sides and below by special bedplates, 
by means of which the whole body can be centred 
horizontally and vertically. The-armature is built up 
of soft steel sheets, 0.35 millimetre (0.014 in) in 
thickness. The coils are wound by machinery, and 
fixed in the open grooves of the armature, with the 
help of fibre wedges. The magnet wheel is keyed on 
the crankshaft of the engine, and bears 64 poles on its 
run, fixed by means of swallow-tail keys and screws. 
The pole-pieces consist of sheet iron 1 millimetre 
(0.04 in.) in thickness. The magnet coils are wound 
on sheet-metal casings. A 12-pole continuous-current 
dynamo serves as exciter. The gramme armature is 
fixed on the hub of the magnet wheel. The framing 
is cast steel ; it rests on a bracket, built in the pit of 
the dynamo. The 12 pole-pieces are also cast steel, 
and attached to the framing, each by two screwe. 








Nata. TELEGRAPHY.—The revenue of the Natal Govern- 
ment telegraphs last year was 51,456/., while the working 
expenses of the year were 30,971/. The number of tele- 
grams dealt with last year was 1,644 565, showing an in- 
crease of 438,258, as compared with 1898. 





American CitTies.—The population of Washington is 
returned at 278,718 ascompared with 230,392 in 1890; that 
of Cincinnati at 325,902, as compared with 296,908 ; and 
those of Louisville at 204,731, as compared with 161,129 ; 
of Milwaukee at 285,315, as compared with 204,486; of 
Buffalo at 352,219, as compared with 255,664 ; and of Pro- 
vidence at 175,597, as compared with 132,146. 


The cut-off can be adjusted by | be 








LAUNCHES AND TRIAL TRIPS. 


A TRANSPORT steamer approaching completion in the 
works of Messrs. Wigham Richardson and Co., Limited, 
and intended for the Russian Government, went 
on her trial trip on Saturday, the 25th ult. The 
steamer is of steel, 413 ft. long by 50 ft. beam, and is 
fitted with twin-screw triple-ex ion engines. Besides 
extensive accommodation for officers and crew, the vessel 
is provided with first-class accommodation for passengers 
or officers, as well as accommodation, &c., for 2000 
troops. The trials were most thorough, the engines 
running at full speed for some hours without trouble of 
any kind. 





The s.s. Bulysses, built to the order of the Shell Trans- 
port and Trading Company (Messrs. M. uel and 


Uo.), of London, by Sir W. G. Armstrong, Whitworth, 
and Co., Limited, was taken to sea for trial on the 21st 
ult. The principal dimensions are: Length, 410 ft. ; 


beam, 52 ft.; and depth moulded, 33 ft. 9 in.; she had 
on board a total deadweight capacity of about 8500. 
The vessel has been constructed to carry both oil 
cargoes Hast and general cargo home, and is built 
under the direct supervision of Messrs. Flannery, Bag- 
gallay, and Johnson, of London, and is equipped with 
the latest type of machinery. The main engines, by the 
North-Eastern Marine Engineering Company, have cylin- 
ders 28 in., 46 in., and 77 in. in diameter, with a 48-in. 
stroke, taking steam from three large single-ended boilers, 
each having four furnaces at a working pressure of 180]b., 
an important feature of this vessel being the consumption 
of either liquid fuel or coal, as the owners may desire, the 
change of apparatus necessary occupying only a short 
time to effect. The most complete arrangements have 
en made for the quick handling of both liquid and 
general cargoes, a very complete pumping installation 
being fitted for oil cargoes and powerful winches and der- 
rick age for general i a The machinery worked with- 
out the slightest hitch during the trial, the oil consump- 
tion and performance of boilers being highly satisfactory. 





On Monday, the 27th ult., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, Li- 
mited, of Willington-Quay-on-Tyne, a steel screw steamer 
built for Messrs. Portillo and Ibanez, of Bilbao, and of 
the following dimensions, viz.: Length, 290 ft. ; breadth, 
43 ft. ; depth, 22 ft. The engines, which are to be sup- 
plied by the North-Eastern Marine Engineering Com- 
pany, Limited, are of the a type, having 
cylinders, 22 in., 36 in., and 58 in. in diameter by 39 in. 
stroke, and working at a pressure of 160 lb. The vessel 
has been named the José Martinez de Pinillos. 





On Tuesday, the 28th ult., there was launched from 
the yard of Messrs. R. Williamson and Son, Work- 
ington, a screw steamer built for the Point Lynas Steam- 
ship Company, Limited, of Liverpool. Her dimensions 
are: Length between perpendiculars, 164 ft. ; breadth, 
26 ft. 6 in.; depth moulded, 12 ft. 104 in.; she is designed 
to carry 680 tons on Lloyd’s freeboard. The engines are 
to be supplied by Messrs. McKie and Baxter, of Govan, 
having two cylinders 18 in. and 40 in. in diameter with 
a stroke of 33in. She was named Point Lynas. 


On Wednesday, the 29th ult , a steel screw steamer, of the 
spar-deck type, was launched from the shipbuilding yar 
of Messrs. C. S. Swan and Hunter, Limited, Wallsend, to 
the order of Mr. Tommaso Cossovich, of Trieste, of the 
following dimensions: 348 ft. by 45 ft. 3 in. by 28 ft. 9 in. 
moulded. The engines, which are being supplied by Messrs. 
T. Richardson and Sons, Limited, Hartlepool, are of the 
triple-expansion type, with cylinders 24 in., 39 in., and 
66 in. in diameter by 45 in. stroke, and two large boilers, 
with a working pressure of 180 lb. The vessel was named 
the Proteo, 








The steam yacht Lysistrata, launched last week, has 
been built by Messrs. William Denny and _ Brothers, 
Dumbarton, from designs by Mr. G. L. Watson, for 


Mr. J. Gordon Bennett, of the New York Herald, to re- | fi 


place his present steam yacht Namouna. Her dimensions 
are: Length on waterline, 285 ft.; length over all, 314.5 ft.; 
breadth extreme, 39.9 ft.; Thames tonnage, 2082. She 
has a straight stem and a long stern, and there is a full 

aft, a long shade deck amidships, and a short turtle- 
a 4 forward. Unlike other large yachts, she has only 
one mast, which is a aft of the funnel, and has a 
short yard for signalling purposes only. On the shade 
deck there are two deck-houses. The after one contains 
a large smoking-room with a vestibule, from which a stair 
leads to the main deck. The forward deck-house contains 
@ private business-room and state-room for the owner, 
pr a chart-room. Above this deck-house is the navi- 
gating bridge. Under the shade deck there is a long 
range of deck-houses. At the forward end of this is the 
dining-room, a state-room with dressing-room, bath-room, 
and a Turkish bath-room. From here also a fine stair- 
way leads to the private state-rooms below. Between 
the engine and boiler casings the gallery and pantry are 
situated, and at the after end of this deck-house there 
are six comfortable state-rooms with bath-rooms attached. 
Under the poop deck are crew’s galley, cow-house, officers’ 
and crews’ lavatories and w.c.’s. On the lower or cabin 
deck forward are five large state-rooms (one of them 
20 ft. square), with dressing-rooms and bath-rooms 
joining. Forward of these there are a number of rooms 
for private servants. The officers and crew have fine 
accommodation on the cabin deck aft. Ample store- 
rooms and refrigerating rooms are provided for the owner 
in the forward hold, and similar rooms for the officers 
and crew aft. The machinery of the yacht consists of 
two sets of four-crank triple-expansion engines and four 





snainantes boilers of the cylindrical multitubular type, 
with a donkey boiler of the same type.. She has ample 
coal bunkers, and it is intended she should attain a high 
speed. Z 

Messrs. Charles Connell and Co., Whiteinch, launched 
on August 30, from their Scotstoun Shipbuilding Yard, a 
large steel screw steamer for the Asiatic Steam Naviga- 
tion Company, of Liv . Her dimensions are: 
Length, 420 ft.; breadth, 51 ft.; depth moulded, 
32 ft. 6in. The deadweight carrying capacity is 8200 
tons. The engines have cylinders 26 in., 43 in., and 71 in. 
in diameter by 48 in. stroke, and are being supplied by 
Messrs. Dunsmuir and Jackson, Govan. 





The large new steel screw steamer Schemian, lately 
launched by Messrs. Alex. Stephen and Sons, Linthouse, 
Govan, for the Leyland Line Transatlantic trade, went 
down the Clyde on her speed trial on August 29. The 
vessel’s dimensions are: Length, 5114 ft. between per- 
pendiculars; breadth, 58 ft. moulded; depth, 45 ft. 
moulded, with a tonnage of about 8600 tons and a 
deadweight carrying capacity of about 10,700 tons. She 
has splendid accommodation for 107 first-class passengers, 
and besides the large carrying power she can take about 
800 head of cattle. The vessel is pro by triple- 
expansion engines of Messrs. Stephen’s construction, 
having cylinders 32 in., 54 in., and 80 in. in diameter by 
66 in. stroke, and large boilers for a working pressure of 
190 lb. On the official trial betwen the lights in the Firth 
of Clyde the vessel attained highly satisfactory results. 





The following are the particulars of the eight hours 


full-power natural drau Ee trial of the Vestal, sloop, 
which took place in the North Sea on the 29th ult. Pres- 
sure of steam in boilers, 225.5 lb. ; revolutions, 204.8 per 
minute; indicated horse-power, 1484.7; s , 13.567 
knots ; coal consumption, 1.55 lb. per indicated horse- 
power perhour. The specification provided for 1400 in- 
dicated horse-power, with an estimated speed of 13.25 
knots. This completed the steam trials of the Vestal, 
which passed through the whole of her tests without the 
slightest hitch. Her boilers are of the Belleville type, 
and were made in Devonport Dockyard. 





The Viper, torpedo-boat destroyer, engined on the 
Turbine principle, carried out one day last week a three 
hours’ coal consumption trial at three-fourths of her 
maximum power. At her previous trial, when she ran 
at 31.118 knots for three hours, the consumption worked 
out at less than the 24 lb. per unit of power, which is the 
maximum stipulated for in the 30-knot destroyers. But 
the consumption at the later trial has not yet been an- 
nounced. he mean speed during six runs over the 
measured mile in Stokes Bay _ was 33.8 knots, 
and the indicated horse-power developed was over 10,300. 
At the close of the trial the bunkers were sealed, and the 
vessel returned to harbour to ship additional coal, with 
which she again went out to perform her turning and 
other trials, It has been ascertained that the Viper 
consumed at her speed trial on August 31 at Ports- 
mouth, when she achieved a mean speed of 33.8 
knots, 11 tons 9 cwt. of coal per hour. Her engines 
were working at nearly 10,300 indicated horse-power, 
and taking this figure as the basis of calculation, it 


d| shows that she consumed 2.49 lb. per unit of power per 


hour, or a fraction less than 24 1b. which is the maximum 
full-power consumption allowed for destroyers. At her 
31-knot trial the consumption was 2.38 lb. 


On September 2 a large first-class cargo steamer, built 
to the order of the Deutsch Australische Dampfschiff- 
fahrts-Gesellschaft, was launched from the yard of the 
Flensburger Schiffsbau Gesellschaft, and named Magde- 
burg. Her principal dimensions are: Length, 403 ft. 8 in.; 
breadth, 47 ft. 8in.; depth, 32 ft.; having a deadweight 
carrying capacity of about 6500 tons. Engines capable 
of developing an indicated horse-power of about 2500 
will be supplied by the engineering department of the 

rm. 





Recorp Passace TO Hone Kone sy Britisu War- 
sHips.—OFf the vessels recently ordered to the Far East 
to reinforce the British Squadron on the China Station, 
the cruisers Isis and Dido have made a record passage. 
These two vessels, when with the Mediterranean Squadron 
under Vice-Admiral Sir John Fisher, at Castellamare, 
on June 20, were at ——_ suddenly ordered to go to 
Malta to be coaled, docked, and completed with stores, 
then to proceed to Hong Kong as fast as they could. 
They left Castellamare at 5 a.m. the next day, and 
arrived at Malta at daylight the following morning, and 
started on their long voyage at 8.30a.m., June 23. The 
Isis arrived at Hong Kong, 11.30 p.m., July 15, and the 
Dido at daylight the next morning, not six hours after- 
wards. As time at Hong Kong is always eight hours in 
advance of that at Malta, the Isis took 22 days and seven 
hours in making the passage. Both ships in passing 
through the Suez Canal were unfortunate in meeting a 
penis a number of ships going in the opposite direc- 
tion, and they took 20 hours in getting through. They 
coaled at Aden, Colombo, and Singapore, but, owing to 
the primitive arrangements at the two former, p 


ad-| they were delayed about 24 hours at each. . The actu 


sea speed maintained by the Isis for the whole Passage, 

which is about 7500 miles, was 16.3 knots.’ Itis by far 

the fastest passage ever made to Hong Kong, and reflects 

great credit on the ship and engine-room staff. The Isis 

and Dido are sister ships of 5600 tons, and were built 

= engined by the London and Glasgow Company at 
lasgow. 
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COMPOUND LOCOMOTIVE FOR THE ROYAL BAVARIAN 
CONSTRUCTED BY MESSRS. MAFFEI AND CO., MUNICH. 








GERMAN LOCOMOTIVES AT THE PARIS 
EXHIBITION. 


Tue Exurpit oF Messrs, Marrert, oF MUNICH. 


AmonG the large number of locomotives collected 
at Vincennes, one of the most interesting is certainly 
that which has been sent from the large works of 
Messrs. Maffei and Co., of Munich, an articulated 
locomotive on the Mallet system. The type in ques- 
tion was specially designed for narrow-gauge railways, 
with curves of small radius, and steep gradients, con- 
ditions that are characteristic of light and practically 
surface tracks. It was to meet these special condi- 
tions that the compound and articulated locomotives 
designed by Mr. Mallet were intended, in the hope 
of solving the problem of cheap traction. The satis- 
factory experience obtained with them on narrow- 
gauge lines, suggested that they could also be em- 
ployed economically on mountain roads of ordinary 
sauge, and thus they were introduced on the Central 

wiss, and Gothard Railways. It was, moreover, 
reasonable to suppose that their great flexibility 
and general high efficiency, would make them suitable 
for ordinary railways, and it is for the latter class of 
traction that Messrs. Maffei and Co. have built the 
locomotive exhibited at Vincennes, and which has the 
peculiarity of requiring a separate tender. 

We may refer briefly to the principal characteristics 
of the Mallet system which somewhat resembles that 
introduced by Robert Fairlie many years ago; the 
axles are divided into two independent groups, each 
group being driven by two cylinders; the rear group 
is rigid with the boiler, while the forward group is 
flexible. 

The locomotive is compound, the high-pressure 
cylinders driving the after group of wheels, and the 
low-pressure aaabere actuating the forward truck. 
A special detail connected with this arrangement is the 
fiexible steam connection between the two sets of 
cylinders, and which is only subjected to the low 
pressure of the already expanded steam. The for- 
ward part of the boiler is supported on a jointed 
frame fixed to the rear and rigid portion of the frame 
by means of a vertical hinge joint between the two 
roups of axles ; the boiler is fixed rigidly to the rear 
Raaen and in order to prevent the forward frame 
from having too great mobility, a pair of horizontal 
check springs is introduced which bear against the 
support beneath the smokebox. In passing from a 
curve on to a tangent, this fo-ward truck is immedi- 
ately drawn into the axial line by the eprings, and 
held in this position until another curve in the track 
forces it to deflect. As will be seen from the illustra- 
tions we publish on our two-page plate and on the pre- 
sent and opposite page, the cylinders are placed outside 
the frames ; they are connected by a pipe forming a 
steam reservoir and placed in the longitudinal axis of 
the frame ; this pipe is fitted at its forward end witha 
corrugated and elastic sleeve that accommodates itself 
to the deflections on the track; at the rear end the 
pipe is bent and 8 into a vertical joint placed near 
the line of articulation. The exhaust pipe is made in 
two parts, one of which is fixed in the smokebox, the 
other connecting this fixed portion to the exhaust 
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ing 24.5 tons in running order, and which, with a heat- 
ing surface of 452 square feet, has a tractive force of 
7500 lb., and can haul a train weighing 670 tons on a 
level, and 110 tons ona 20 per cent. grade ; the weight 
of rails for this particular line is only 36 lb. per yard, 
and the sharpest curves are 131 ft. radius. The same 
manufacturers have built several types of these 
engines for ordinary gauge railroads ; one especially 
which weighs 85 tons, and has a total heating surface 
of 1670 square feet ; its tractive power is 20,000 lb., 
and it can haul a gross load of 1700 tons on the level, 
and 85 tons up the maximum gradient. The rails 
on this line —— 75 lb. per yard, and the sharpest 
curves are 400 ft. radius; the engine passes easily 
around these curves in spite of its great length of 
45 ft. 

The locomotive exhibited at Vincennes differs to 
some extent from those which have already been con- 
structed. As the drawings which we publish show 
clearly all the different details of construction, there is 
no occasion for us to enter into any minute description. 
One special departure from the standard type consists 
in the introduction of five axles, the group of coupled 
driving wheels being supplemented by a pair of for- 
ward carrying wheels. ‘The following are some par- 
ticulars of the engine : 


Total length ... ses 10.26 m. (33 ft. 8 in.) 
* including 

tender sts 18.20 ,, (60 ,, 2,, ) 

Total wheelbase 8.20 ) 


Diameter of driving wheels 1.34 m. (52.76 in.) 
truck wheels .95 ,, (37.40 ,, ) 


Height from rails to top of 


chimney ... ee ses 4.27 m. (14 ft.) 
Height from rails to centre 

of boiler... ae .. 2.65 m. (8 ft. 8 in.) 
Height from rails to centre 

ae a 1.04 m. (41 in.) 
Diameter of high-pressure 

cylinders... * .» 400m. (15.75 in.) 
Diameter of low- pressure 

cylinder sae ve .635 m. (25 in.) 


-630 m. (24.80 in.) 
15 atm. (225 1b.) 
227 


‘ 
157 eq. m. (1690 sq. ft.) 
is. ae. 3 
(1818 ,, ) 
) 


Length of stroke ae 
Working steam pressure ... 
Number of tubes ___... ae 
Heating surface of tubes ... 
Firebox heating surface 


Total nt 168.9, 
Area of grate surface 2.65 ,, (284 ,, 
Weight of locomotive, empty 60.5 tons 


“fe Ps in run- 
ning order ... si ae _ ee 
Water capacity of tender ... 18 cub. m. (636 cub. ft.) 


Coal a = ae 6 tons 
Weight of tender empty ... 20.7 tons 
” loaded 44.6 ,, 


This locomotive has been constructed for the Royal 
Bavarian Railway system, where it will have to work, 
under epecially interesting conditions, to which we 
hope to refer on a future occasion. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—Only some 1000 tons of pig 
iron were dealt in last Thursday forenoon. But the tone 
remained steady, Scotch iron advancing other 
r ton at 76s. 6d. per ton eellers. Hematite iron 
ost 6d. at 80s. 6d. per ton. In the afternoon 3000 tons 
changed hands, and Scotch was quoted 5d. per ton 
easier than in the forenoon. The settlement prices 
at the close were: Scotch, 75s. 9d. per ton; Cleveland, 
71s. 9d.; hematite iron, 803. 6d. per ton. At the 
forenoon market on Friday some 3000 tons changed 
hands. No dealings took place in Scotch iron, but the 
ay was marked down 84d. per ton. Hematite iron rose 
4d. per ton. The afternoon sales were about 1000 tons, 
and Scotch was without further change, but Cleveland 
rose 9d., and hematite irun other 44d. per ton. The 
settlement prices were 75s. 3d., 71s. 9d., and 80s. 9d. 
r ton. he market was quite inanimate in the 
orenoon on Monday, and the sales were restricted 
to 1000 tons of Cleveland hematite iron, done at 
81s, per ton one month, Scotch was quoted 6d. per 
ton better at 75s. 6d. cash buyers. ‘he tone was 
firm in the afternoon, but the dealing was confined to 
about 1500 tons of Scotch iron, which was done at 76s. 6d. 
cash, an advance on the day of 1s. 6d. per ton. There is 
now a “back” of 6s. per ton on Scotch iron, the quota- 
tion being no better than 70s. 3d. per ton buyers. The 
closing settlement prices were: 763. 4}d., 71s. 6d., and 
8ls. per ton. ‘The market was again idle on Tuesda 
forenoon, dealing being restri:ted to 1500 tons. Scote 
warrants were about 3d. 
buyers ; while Cumberland hematite iron was 3d. per ton 
better at 81s. cash buyers. Only 1500 tons were again 
done in the afternoon, one lot of each kind, the tone 
keeping steady. Scotch warrants closed unchanged on 
the day at 763. 3d. per ton cash buyers, and there is now 
nearly a ‘‘back” of 7s, per ton; the quotation for one 
month being 69s. 5d. per ton buyers. Some 2000 tons 
were dealt in this forenoon. Prices were stronger. 
In the afternoon 3000 tons changed hands, and the 
market was a somewhat peculiar one. The cash price 
for Scotch iron closed 1s. 1d. down on the day, while 
the month’s price rose 1s. 34. per ton, the backwardation 
being reduced to 4s, 6d. per ton. The following are the 
current quotations for No, 1 makers’ iron: Clyde, 84s. 
aes: Gartsherrie, 84s. 6d. ; Calder, 86s. ; Summerle 
6d. ; Ooltness, 90s, 6d. — the foregoing were 


3d. | to supply ye -oafioer a. | 


r ton easier at 763. cash | E 


shipped at Glasgow ; Glengarnock (ship at Ardrossan), 
833. ; Shotts (shipped at Leith), 87s.; Carron (shipped at 
Grangemouth), 85s. per ton. Here are the pig-iron ship- 
ments for the week ending last Saturday from al]l Scottish 
ports: To Canada, 175 tons; to South America, 290 tons; 
to Australia, 101 tons; to Italy, 3130 tons ; to Germany, 
585 tons; to Holland, 240 tons; to China and Japan, 
245 tons; and smaller quantities to other countries, 215 
tons; coastwise, 1191 tons. The total was 6417 tons, 
against 4834 tons in the corresponding week of last 
year. There is no change to report in respect of the 
market situation, and holders of warrants continue to 
stick up prices, and to exact heavy fines for postponing 
delivery. Doubtless they are encouraged in this course 
by the continued scarcity here and in Middlesbrough of 
prompt makers’ iron. It cannot be long, however, before 
the effect of the ever-increasing influx of American pi 
iron, and more especially of iron and steel manufactur 
articles, tells its own tale on prices here. But for 
the scarcity of ocean freights this tale would have 
been told some time ago. The Continent shows no 
signs of revival, and a wretched autumn demand seems 
certain. There are only 79 furnaces in blast—six basic, 
36 making hematite iron, and 37 making ordinary iron— 
as against 82 at the corresponding date of last year. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 91,183 tons yesterday afternoon, as 
——— with 91,288 tons yesterday week, thus showing 
a reduction amounting to 105 tons for the past week. 


Finished Iron and Steel.—It is reported that several 
rolling mills are idle for want of specifications, and prices 
of manufactured iron and steel are being reduced all 
round in order to meet American competition. Enor- 
mous quantities of shipbuilding material continue to arrive 
at Greenock for shipment to the yards of Messrs, Harland 
and Wolff, and Messrs. Workman and Clark, Belfast. 
Much disappointment is being felt and expressed at the 
refusal of shipowners to carry iron and steel across the 
Atlantic at ballast rates, and consequently a continuance 
of narrow dealing may be expected. Best iron are 
quoted at 8/, 15s. per ton, with the usual discount. The 
position of the trade here is favoured by the reduced 
output of iron and steel in America. At the moment 
consumers remain stiff in the matter of conceding 
apy advance in prices, while, on the other hand, 
the difficulties in the way of lower values continue 
at play, dear coal and heavy wages bill. Indeed, if 
Scotch makers of manufactured iron and steel are forced 
to shade prices, the break must be due to pressure of 
competition or absence of business, as all agree that 
profits have been cut down to the irreducible point. 


Vessels under Contract.—The total estimate of con- 
tracts on hand and under construction may be put roughly 
at 344,000 tons, against 341,000 tons last month, and 
457,000 tons in August, 1899. On August 31, 1898, the 
estimate was 472,000 tons; in 1897, 355,000 tons; in 
1896, 221,000 tons ; in 1895, 262,000 tons ; in 1894, 235,000 
tons ; in 1893, 205,000 tons ; in 1892, 168,000 tons ; and in 
1890, 220,000 tons. 


Bridgebuilding Contract.—The Brandon Bridge Com- 
pany, Motherwell, have secured the contract for all the 
bridges in connection with the widening of the Lanca- 
shire and Yorkshire Railway in the Leeds and Halifax 
district. The execution of the contract will extend over 
a couple of years. The order is one of the largest received 
in Motherwell for some time. 


Sugar-Refinery Contract.— Messrs. J. and R. Houston, 
engineers, Greenock, have received an important contract 
ing plant for a refinery in Australia. 
They have also received an order for a large compound 
surface-condensing engine for Madras. 


African Steam Navigation Company.—The fleet of this 
remery which is of Glasgow origin, has n pur- 
chased by Messra. Elder, Dempster, and Co., of Liver- 
pool, for a sum of 900,000/. 


Messrs. Napier’s Govan Shipyard.—It is well known 
that in the course of a year or so Napier’s shipyard, in 
Govan, recently acquired by Messrs. Beardmore, of 
Parkhead Forge, will be transferred to a new, and pro- 
bably much larger, site at Dalmuir. This recalls the 
fact that when the Messrs. Thomson established their 
great undertaking at Clydebank the difficulty of obtain- 
ing workers in the vicinity was so great that for some 
years the proprietors ran a special steamer to and from 
the city for the benefit of their employés. Nowadays 
the population of the neighbourhood has increased to 
such an extent, and the means of transit are so numerous 
and cheap, that no such difficulty could possibly occur. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Chesterfield Society of Engineers.—The annual meetin 
of the Chesterfield and Midland Counties Institution o 
neers was held on Saturday, when the members made 
ction of the Langwith and ss pits of the 
Sheepbridge Coal and Iron Company. The report shows 
the Institution to be worth 713/. 183. 2d, and the roll 
includes 234 ordinary members, 5 associate members, 
63 associates, and 32 students. The committee recom- 
mended that the name of the Institution should be changed 
to the ‘ Midland Counties Institution of Engineers,” and 
on a division, 23 members voted for the retention of the 
present title, and 29 for the change. As some dissatisfac- 
tion was expressed, the chairman (Mr. Maurice Deacon) 
undertook to have a ballot of the whole of the members 
taken on the question. ‘Mr. Deacon was re-elected pre- 
sident. 
Railway Improvement at Wakefield.—The proposal of 
the Lancashire and Yorkshire Railway Company to 


an ins) 





widen and otherwise improve the main line between 








Todmorden and Wakefield is estimated to cost about 
24 millions sterling. 

Local Companies.—The Hardy Patent Pick Company 
earned a net profit during the year of 7761/. 17s. 7d., 
and the directors propose to pay a dividend at the rate 
of 8s. per share on the 10/. paid ordinary shares, and 7 
per cent. on the preference shares, adding 2000/. to the 
reserve fund, and carrying forward 5607. 15s. 5d. 


Iron and Steel.—The local iron trade is in a somewhat 
unsettled state. Quotations for hematites are very firm, 
from 93s. to 94s. per ton delivered in Sheffield being 
asked for west coast qualities, and 92s. to 933. per ton for 
east coast. There has been a further considerable drop 
in common irons, averaging from 3s. to 4s. per ton. 
Lincolnshire No. 3 foundry now stands at 66s. to 66s. 6d. 

r ton, forge ditto 63s. 6d. to 64s., Derbyshire No. 3 

oundry 67s. to 68s., forge ditto 62s. 6d. to 63s. This re- 
ceding of prices is in face of the fact that furnaces in the 
neighbourhood, as well as at Frodingham and elsewhere, 
have been set down. The explanation given is that the 
furnaces were in great need of repair, and the demand 
for iron yi. 5 fallen off, owners are taking the oppor. 
tunity to put them in a fit working state, and when that 
is done operations will be resumed. Makers’ prices for 
finished material remain the same, but there is a decided 
slackening in the demand, which may at a later period 
bring about easier terms. Bars are quoted at 10/. 153. to 
11Z. 52., and sheets 12s. to 12s. 5d. ‘There is a well-sus- 
tained demand for Bessemer and Siemens steels, but 
orders for Swedish material are falling off, and many of 
the smaller houses in the crucible steel trade have set 
down some of their furnaces, as they cannot, they say, 
with fuel at its present price manufacture to a profit. 


South Yorkshire Coal Trade.—The first of the month 
saw the prices of house coal raised again, the increase on 
this occasion being 1s. 6d. per ton. This, however, has 
not had a deterrent effect on purchasers, for merchants 
are receiving more orders than they can fill, and con- 
sequently have to turn business away. The demand for 
steam qualities keeps up, and heavy contractors are com- 
plaining that deliveries are getting considerably in arrear, 
Coalowners find it impossible to get the men to work as 
well as they wish, and complain of absentees, and state 
also that their output is not so great as it should be for 
the number of men engaged. The owners in this district 
scout the idea of there being any reducticn in prices 
during the present year at all events. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was 4 
fairly large attendance on ’Change and the tone of the 
market was pretty cheerful. Inquiries were chiefly for 
No. 3 Cleveland pig, and there were several complaints 
that deliveries of that — were insufficient. Buyers 
showed a readiness to do not only prompt business, but 
to purchase No. 3 for delivery to the end of next 
month. For deliveries over that period sellers were very 
firm in their quotations, but they were prepared to make 
considerable concessions to anyone who would buy for 
delivery after the autumn shipping seascn. In the early 

rt of the day a few sales were recorded at 71s. for early 
.o.b. delivery of No. 3 g.m.b. Cleveland pig; but later 
on 71s. 3d. was paid, and towards the close it was very difli- 
cult to find sellers at less than 71s. 6d. No. 1 Cleveland pig 
was reported very scarce, and purchases of it were made at 
73s. Foundry 4 and grey forge were very abundant, 
notwithstanding the recent rather free purchasing of 
them for shipment to Scotland. The former maintained 
its last week’s quotation of 67s., but grey forge fell to 
65s. 6d. Middlesbrough warrants opened at 71s. and 
advanced by the close to 71s. 6d. cash buyers, East 
coast hematite pig was in good request, but the 
supply was rather better than it has been for some 
time past, and Nos. 1, 2, and 3 changed hands at 
85s. 6d. for early delivery, which is 6d. below the 
figure adhered to for some weeks. There was no 
quotation for Middlesbrough hematite warrants. Spanish 
ore was firm, but there was ay 4 little doing in 
it, buyers being disinclined to pay the rates asked, and 
sellers showing no disposition to reduce their quotations. 
Rubio was 21s. 9d. ex-ship Tees, and freights from 
Bilbao to the Tees were fixed at 83. 3d. To-day Middlcs- 
brough warrants advanced by the close of the market to 
71s. id. cash buyers, that was the only change in quota- 
tions. 


Manufactured Iron and Steel.—In several branches of 
the manufactured iron and steel trade a lot of work is 
being turned out, and a fair demand is reported, but 
some descriptions show weakness. Barsand shipbuilding 
material keep strong in price, and, in fact, some disposi- 
tion to advance rates is shown, and that in spite of 
the fact that bar-makers here are 103. above quota- 
tions of Scotch producers. Sheets and rails are very 
little asked for, and prices are consequently falling. 
Common iron bars are 9/. 103.; best bars, 10/. ; 
best bars, 11/.; iron ship-plates, iron ship-angles, snd 
steel ship.angles, each 8/. 23. 6d.; steel ship-plates, 8/ ; 
and sheet haope. 10/.—all less the usual 24 mg cent. di3- 
count. Galvanised iron sheets can now be bought at 
122. 10s. ; and steel sheets at 13/., while heavy sections of 
steel rails are offered at 7/. without finding customers at 
all eager to pay it. 

Coal and Coke.—Coal prices are strong, and a a 
impression prevails that they are likely to still further 
improve. For coke the demand continues excellent. 
Shipments are good, and the local consumption 1s on & 
very extensive scale. —— blast-furnace qualities 
delivered here keep at about 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—The stoppage of traffic occasioned by the 
recent strike upon the Taff Vale —— now Stas 
terminated, has seriously disorganised business. he 
uncertainties of the moment are the amount of tonnage 
which will be available, how much coal is locked up in 
the collieries and the sidings of the Taff Vale system, 
and how soon the collieries will again be in full working. 
Until more definite information is available on these 
heads, buyers and sellers are reluctant to enter upon new 
business; but matters will, no doubt, resume their 
ordinary course in a few days. 


Milford Docks. — The half-yearly meetin 
was held in London on the 30th ult., 


of this 
Mr. C. 


MISCELLANEA. 


Messrs. Yarrow and Co.’s tender for the construction 
of two shallow-draught gunboats has been accepted by the 
Admiralty. 

The cost of garbage disposal in Paris is now over 
160,0002. per annum, the quantity handled averaging 
about 1700 tons per day, though it varies considerably 
with the season, being about one-fifth more in January 
than in September. 


The traffic receipts for the week ending August 26, on 33 
of the principal lines of the United Kingdom, amounted 
to 2,007,5507., which was earned on 19,¢ miles. For 
the corresponding week in 1899 the receipts of the same 


compan. eld : J ; lines amounted to 1,996,126/., with 19,548 miles open. 
E. Newbon presiding. The chairman, in proposing the | There was thus an increase of 81,424/. in the receipts, and 
payment of 143. 3d. per cent. as interest for the half- | an increase of 3374 in the mileage. 


year upon the ‘‘A” debenture stock, said the results 
afforded a tangible proof of the satisfactory condition of 
the fishing industry. More steam trawlers were ex 
to use the port. Besides three Grimsby boats already 
reported, five more were looked for. There was no doubt 
that several other Grimsby and Hull firms were also 
thinking of sending their boats to the company’s quarters 
instead of to other ports. A short time since it was 
reported that the Admiralty intended to take up Milford 
Haven for naval purposes. He had had the pleasure of 
meeting the Admiralty officials, and he hoped he was 
not wrong in thinking that they were well satisfied with 
their inspection of Milford ; but the company must await 
the decision of the Lords Commissioners with regard to 
carrying the matter further. With respect to Milford coal 
prospects, the directors were informed that capital had 
now been subscribed for working coalfields at Johnston ; 
machinery had been supplied, and work was being carried 
on day and night. If the colliery proved a success the 
exploitation of coal would not stop there, because the 
seams lay right across to St. David’s. The tonnage of 
vessels entering the company’s docks during the 
year amounted to 215,604, as against 185.578 in the corre- 
sponding period of 1899. The motion was agreed to. 
Barry.—The schooner Mary and Eleanor arrived at 
Barry Docks from Papenburg on Saturday with 100 tons 
of ore for the Barry new smelting works. The works will 
not be opened for business before the close of the year. 
The ‘‘Essex.”—The Lords of the Admiralty have 
placed an order with Messrs. J. Brown and Co., Glasgow, 


for the manufacture of two sets of triple-expansion Th 


engines and a set of water-tube boilers for the new cruiser 
Essex, to be built at Pembroke. Devonport will also 
have a share in the construction of the Essex, which is to 
be sent there for completion as soon as she is sufficiently 
advanced to make the e. The Essex will repre- 
sent a distinctly new type of first-class cruiser. Although 
she will resemble somewhat the Hogue class, she will 
over 2000 tons smaller, her guns will be distinctly lighter, 
though more numerous, and her speed will exceed that of 
any other type of first-class cruiser afloat. Her largest 
guns will be of the 6-in. quick-firing type, of which she 
will carry 14. The engines are to be om ye of develop- 
ing 22,000 horse-power indicated, which will give her a 
speed of 23 knots per hour. The cost of the Essex is 
estimated at 450,000/. 


Wireless Telegraphy.— The Portsmouth Dockyard 
authorities have been ordered to submit estimates for fit- 
ting wireless telegraph apparatus to shore stations at 
Dover, Culver Chiff, Rame Head, Scilly, and Roche 
Point. The Alexandra, Powerful, St. George, Gibraltar, 
Brilliant, Gladiator, and Juno are also to be fitted with 
the apparatus. The necessary gear is to be sent out from 
Portsmouth for the Ramillies, Andromeda, Theseus, and 
Venus on the Mediterranean station and for two ships at 
Hong Kong. 


Coal at Portsmouth.—It is reported that the Lords of 
the Admiralty intend to enlarge a small island on the 
Gosport side of Portsmouth Harbour, so as to store 30,000 
tons of coal. Jetties are to be constructed all round the 
island to enable ships to coal at all states of the tide. The 
present nen * point will be retained as an avxiliary 
coaling area. Provision is to be made in next year’s esti- 
mates for the work, which will involve a large expendi- 
ture, 


Great Western Railway.—The new section from Stert 
phen ee is to be opened for passenger traffic on 
tober 1, 


Barry Graving Dock.—Trial holes have been sunk to a 
considerable depth on the site of a proposed new graving 
dock on oe Moors, near Barry No. 2 Dock. A con- 
tract will be let shortly for the execution of the works, 
The dock will cost at least 250,000. 


Taff Vale Railway.—The Taff Vale Railway Company 
purposes to issue new stock. The amount to be issued 

270,0002. ordinary shares and stock, on new preference 
shares and stock, and 90,000/. debenture stock. The addi- 
tional capital is required for Penarth Dock improvements 
and the Liandaft loop. 





Greater New Yorx.—The population of Greater New 
York is officially returned at 3 437.202. The correspond- 
ing population in 1890 was 2,506,765. 





Beictan Coat Exports.—The exports of coal from 
Belgium in July amounted to 457,187 tons, as com- 
pared with 426,016 tons in July. 1899. The aggregate 
exports of coal from Belgium in J uly were 2,926,777 tons, 
as compared with 2514274 tons in the corresponding 
period of 1899. In these totals the exports to France 
figured for 2,159,975 tons, and 1,791,567 tons respect- 


tively, 


alf- | be 


There are at present four works for the manufacture of 
carbide in course of construction in: Russia, viz., two in 
Western Russia, one in Finland (at the Incatsu Falls), 
and one in the Coneg district. The works in question 
will confine themselves to the selling of the carbide and 
the erection of the necessary acetylene installations, the 
plan of also selling the gas in a compressed state having 
been abandoned. 


The lecture arrangements of the Sanitary Institute for 
the ensuing three months include a course on elementary 

hysics and chemistry, another on public health statutes, 

uilding construction, and lectures on municipal hygiene, 

and the duties of sanitary inspectors. Full particulars 
may be obtained on application to the iL the 
Institute, Parkes Museum, Margaret - street, gent- 
street, W. 

Mr. J. B. Ji oe the Government geological surveyor 
of New South Wales, reports the existence of an enormous 
bed of iron ore near Bathurst, assaying 50 to 65 per cent. 
of the metal. Itis suggested that blast-furnaces should 
erected at Lithgow, some 88 miles distant by rail, a 
locality where coal can be obtained in any quantity at 
from 4s. to 5s. per ton; whilst excellent limestone is also 
obtainable in the immediate neighbourhood. 


According to recent statistics there are in Vienna some 
700 electric motors in use; 163, or 23 per cent., are in 
use by printers, and 123, or 17 per cent., in mechanical 
workshops; 61 were used for medical purposes, 28 for 
wood-working establishments, 11 for ——— machines, 
4 for salt mills, 7 for bakeries, 3 for bookbinders, &c. 
ese figures show that the smaller industrial firms there, 
as elsewhere, only use electric motors to a very small ex- 
tent, in spite of their many advantages. 


Rails with welded joints have been laid on a tram line 
about 2 miles long in Brunswick, the iron being brought 
to the welding temperature by surrounding the joint 
with a mixture of very finely powdered aluminium and 
oxide of iron. The plant required is small and light, thus 
avoiding the disproportionate capital expenditure which 
arises with other methods of making such welded joints 
for a short line of rail. Indeed, it is claimed that joints 
welded on this system of Dr. Goldechmidt’s do not cost 
more than a gocd fishplate joint and its copper kond. 


The fact that British trains and British ships no longer 
hold the records for fast runs is, Z'ransport states, due to 
the fact that Englishmen prefer safety and comfort to 
speed. This contention may be comforting to British 
pride, but no evidence has yet been advanced showing 
that the Deutschland, for instance, is less comfortable or 
less safe than the Oceanic, or the ‘‘ Empire State Express” 
than the ‘‘F lying Scotchman.” As a matter of fact, our 
railway and steamship managers hold, rightly or wrongly, 
that these high speeds do not pay, and on this ground 
their lack of enterprise is quite intelligible ; but not un- 
naturally they wish the public to believe that they are 
actuated by different motives, and hence we have these 
baseless insinuations as to the dangers and discomforts of 
the foreign “flyers.” 

Le Yacht states that the French battleship Hoche has 
ae fresh trials of speed, her first trials having 
proved unsatisfactory owing to insufficiency in the steam 
supply. In the first trials the engines developed 10,912 
horse-power, against the 12,000 expected, and she attained 
a speed of 15.92 knots with a consumption of coal which 
would have emptied her bunkers in a run of 803 miles 
at that rate of speed. In the new trials her engines de- 
veloped sufficient power to give her a a of 16 knots, 
the consumption of coal being smaller, so that her 
supply would last her for a distance of 1292 miles at the 
16-knot rate of speed. This is considered satisfactory. 
The chief effect of the transformation has been to decrease 
her draught. She used to be called a submarine battle- 
ship, but now she has more than 2 ft. of freeboard. This 
has been effected by reducing her superstructure and the 
total weight of her artillery. It is expected that she will 
join the Northern squadron in Ovtober. 


Although the development of the telephone in Russia 
may be somewhat slow as compared with other countries, 
still the growth of its telephone system is very consider- 
able. According to some comparatively recent statistics, 
there were in Russia an aggregate of some 35,000 miles 
of telephone wires—about half State and half private 
concerns. The use of the telephone and the number of 
subscribers are, however, rapidly increasing, and some 


important lines between some of the larger cities are 
under contemplation or already completed. In the 
Baltic provinces there are some telephone systems, 


but they do not appear to be altogether mamas 2 
constructed, inasmuch as the different lines, whic 
are frequently of considerable length, have no con- 
nection with each other. This is mainly attributable to 





Government restrictions where State telephones already 
exist, 





An industrial contest of some interest.has been fought 
out on the great American lakes this year, between the 
Carnegie Steel Company and the Bessemer Steamship 
Company, which is the property of Mr, J. D. Rockefeller, 
the head of the Standard Oil Trust. The Carnegie Com- 
pay leased a number of important mines from Mr. Rocke- 
eller, one of the terms of the contract being that the ore 
mined should be carried in the ships belonging to the 
latter at a rate equal to that ss ing during the season 
in the open freight market. % efeller has accord- 
ingly built up a splendid fleet consisting of over 50 vessels, 
and having thus eens the most important shipowner 
engaged in the ore transport trade, he has this year suo- 
Page attempted to prevent the fall of freights. When 
these showed signs of descending below 1.35 dols., one- 
third of the Bessemer fleet was laid off, and the with- 
drawal of so much tonnage from the freight market 
steadied rates, so that the Carnegie pag ony will find 
it necessary to pay a higher average rate than they antici- 
pated. A union of the two interests is, however, thought 
to be probable. 


Russia supplies 94 per cent. of all the platinum manu- 
factured, and the Ural platinum industry may therefore be 
said to monopolise this metal commercially. Up till 
quite recently this industry was ge yd dependent 
upon some few foreign firms, with offices in London or 
le we and agencies in Russia. There were no in- 
stallations for handling the metal in Russia, and all the 
crude platinum had consequently to be transferred to the 
firms referred to. The export of crude platinum is, how- 
ever, likely to soon cease altogether, inasmuch as the 
syndicate of foreign capitalists which has secured the 
platinum-working establishments of the Ural has erected 
two refineries at Jekaterinenburg. The difference in 
value between crude and refined platinum is about 100 
per cent.—9000 to 10,000 roubles per pood, and 15,000 to 
20,000 roubles. The syndicate has also secured the crude 

latinum held by Count P. P. Schuwalow and M. P. P. 

emidow, so that the syndicate will handle about 300 poods 
of crude platinum annually. About 75 per cent. of the 
whole production goes to America, with which country 
the syndicate intends to enter into direct relations. 
It is expected that the business will prove a remunerative 
one, 


The Militér-Wochenblatt publishes an article on the 
Cockerill-Nordenfelt quick-firing field gun, which it 
states is the only gun really in ——- with the 
newest type of Krupp field gun. Both guns are of the 
same calibre, namely, 75 millimetres, or 2.9 in. The 

uliarity of the Cockerill-Nordenfelt is that, 
Poll gg it is a very quick-firing gun, its carriage 
is rigid and is furnished with neither a pneumatic 
brake nor a spade. The recoil is dealt with by means 
of a wedge-shaped skid on each wheel, which skid is 
connected by a chain to a spiral spring. With the 
recoil the wheel forces the skid back and runs up on to 
it. When the force of the recoil is spent, the wheel runs 
down off the skid, and at the same time the spring which 
has been stretched by the forcing back of the skid re- 
covers itself, and pulls the skid back into its first position. 
On the march the skid is differently applied, and is used 
as a brake. The barrel of the kerill-Nordenfelt is 
nearly 6 in. longer than that of the Krupp, but the barrel 
and breech together are lighter than the Krupp by about 
131b. The carriages and accessories, however, are much 
heavier than the Krupp, both in the heavy and light 
forms in which they are made. Both guns throw a shell 
of about 14 lb., the muzzle velocity for the Krupp being 
1683 ft. per second, and for the Cockerill-Nordenfelt 
1723 ft., the respective rates of firing being 10-15 and 14 
per minute. 


The Admiralty scheme for improving the pay and posi- 
tion of naval engineer officers, a forecast of which was 
contained in the Firat Lord’s memorandum on the intro- 
duction of the Navy Estimates, was promulgated on 
Saturday last. The rank of staff engineer is to be 
abolished, but all officers now bearing that designation 
are to retain it until promotion to fleet engineer. The 
rank of fleet engineer is to to officers now 
serving upon the attainment of eight years’ seniority as 
chief engineer or as staff and chief engineer combined ; 
but in the case of officers entered after April 1, 1900, 
promotion to fleet engineer is to be contingent not alone 
upon qualification by seniority, but upon the recommenda- 
tion of the engineer-in-chief, and upon Admiralty 
approval. Engineers are to rank with lieutenants of less 
than eight years’ seniority. The active list of engineer 
officers is to consist of an engineer-in-chief, 20 ins rs 
and chief inspectors of machinery, 313 fleet and chief 
engineers, 624 engineers and assistant engineers, and 100 
artificer engineers. Inspectors and chief inspectors of 
machinery will continue to draw the same pay as at sn 
sent, but a new scale has been fixed for chief and fleet 
engineers, who will commence at 16s. and rise to 30s. a 
day after 14 years’ service in the higherrank, Engineers 
will commence at 10s. and rise to 12s. a day after eight 
years’ service in that rank. The pay and status of 
assistant engineers remain as at present. In future, a 
chief engineer of eight years’ seniority who has n 
passed over for promotion to fleet engineer will not be 
allowed to receive full pay in excess of 223. a day. The 
half-pay of such officers is not to exceed 14s, a day, and 
they are to be optionally retired at the age of 45, with 
compulsory retirement at 50. Charge poy, will be 
allowed at rates varying at the discretion of the Admiralty 
from 1s. to 5s. a day. Half-charge pay is abolished in 
the Fleet and Dockyard Reserve, and a fixed allowance 
of 1s. a day substituted. In ships of upwards of 3000 
indicated horse-power, the senior engineer under the chief 
will receive an allowance varying from 1s. to 2s. 6d. a 
day. No officer is to be prejudicially affected while hold- 


great 





ing his present appointment by the new regulations. 
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IRON AND STEEL PROSPECTS. 


THE situation in the iron and steel trade is one 
of great uncertainty. It is true that plant is as 
fully occupied at the moment as it can be, and that 
orders come in moderately satisfactory volume. 
The ships ‘‘ booked,” for instance, during the past 
six weeks or so quite equal even the abnormal 
rate of production. But withal there is a more or 
less anxious, almost despondent, feeling abroad in 
the iron and steel trades, in view of the cost of fuel 
and the high rate of wages prevailing. The ship- 
builder and other clients for steel plates wish 
cheaper material, the steel producer sees that fuel 
and labour afford the readiest means; but both 
involve almost insuperable difficulties with work- 
men, and unfortunately for this country these have 
not their counterpart at the present time in the 
States. There coal is comparatively cheap, and 
labour enters into the cost of producing iron to a 
much less extent than isthe case in this country, so 
that the wage is not such a dominant factor. And thus 
it comes that American steel is now being imported 
in increasing quantities into the Clyde and Belfast 
yards. Itis said that 100,000 tons have been arranged 
for import from the States ; and, whether this is an 
exaggeration or not, the growth of this export trade 
from America, and the cessation of orders for ship- 
building material from Germany, are incidents of a 
disquieting nature, and ought to be brought pro- 
minently before the workmen in all the industries 
which contribute to the manufacture of metals 
indispensable to the great mechanical engineering 
industries which are specially threatened from 
without. 

We have no desire to be pessimistic ; but it is 
idle to ignore facts which have a direct influence on 
the future prospects of one of our staple industries, 
particularly when workmen accept the false doc- 
trine that by restricting the output they can com- 
mand a high selling price to give a high wage under 
the system of sliding scales. This attitude is a 
direct factor in promoting international competi- 
tion ; and, absurd as it seems, the British work- 
man, if not also some of the employers—especially 
those associated with trusts—have to learn the 
truism that such artificially maintained selling 
prices only encourage foreign producers and 
strengthen foreign competition. Effort must rather 
be directed towards the reducing of the cost of pro- 
duction ; but with this particular and far-reaching 
economic phase of the question we do not propose 
to deal now. The important point is as to the 
results, and in this connection the diagrams we 
publish on the next page are more suggestive than 
columns of type as an indication of the extent 








7!and prospects of American competition. In 


one diagram the production in pig iron in the 
United States and Britain is shown ; in the other 
the output of steel, and the great increase in the 
States is seen at a glance in both cases. These two 
metals form the basis of all mechanical productions, 
and are thus an index of industrial progress ; 


- corresponding progress could easily be established 


with other similar productions. The figures upon 
which the lines are plotted are taken from the admir- 
able report of the American Iron and Steel Asso- 
ciation, and are thus authentic, and the diagrams 
have been prepared specially for ENGINEERING. 


1) Britain started the 30 years included in diagram 


No. 1 with 54 million tons, while the United States 
was only beginning the work of smelting the 
vast deposits of iron ore beyond the lakes, their 
output being about 14 million tons. The output 
in Britain fluctuated, but the general result was 
upwards, the increase over the 30 years being 


130,000 tons per annum. The United States 
from her early beginnings has advanced at great 
bounds. There have been ‘‘set backs,” but these 
have only been temporary ; and, as shown in 
the diagram, the United States production has 
steadily mounted up until 1890, when something 
like equality with Britain was first established. A 
six years’ struggle ensued, the advantage being with 
the States, and from level again in 1896 the United 
States has bounded forth until for the past year 
the output is 13,620,000 tons, against Britain’s 
9,305,319 tons. In 20 years the United States out- 
put has quadrupled, in 10 years it has doubled, and 
in three years there has been an increase of 5,000,000 
tons. Even if there should be no further augmen- 
tation of this yearly output, its maintenance 
threatens our trade, for there is every reason to 
assume that the present abnormal demand in 
America cannot continue, and the fiscal conditions 
and control over the supply will enable American 
makers to sell in foreign markets at lower prices, 
while maintaining the rates at home. Indeed, 
already there are large consignments of American 
pig iron being sent to the heart of the Scotch iron 
district. 

The details, as set forth inthe American Iron and 
Steel Association report, are only of slight interest 
in view of this outstanding fact ; but it is important 
to note that the United States has all the elements 
for this coming competition. Only 674,082 tons of 
iron ore were imported last year, and yet the total 
consumption is estimated at 25 million tons. In the 
winning of this immense supply steam diggers are 
at work ; in the conveyance of it the same economy 
is aimed at ; while—as has time and again been 
shown in ENGINEERING—its handling at all points is 
done with the minimum of manual labour, so that 
its cost when charged into the furnaces is far less 
than is the case with the raw material: used in our 
blast-furnaces. Again, the blast-furnaces are greatly 
increasing in capacity, which also means that costs 
are minimised. 

Steel occupies exactly the same position. As 
will be seen by our diagram, the production in the 
two countries was about the same up till 1890 ; but 
while we have since then increased our ‘‘ make” 
from about 3,700,000 tons to 5,000,000 tons, the 
American production has gone up from the same 
figure to 10,639,857 tons. The producing capacity 
has been severely taxed in both countries; but 
America is adding more largely to her facilities, and 
there is no reason to doubt that the relative 
positions will be maintained, the United States 
making twice the quantity of steel produced in 
Britain. This augmented output was called for by 
abnormal demand, and so long as there was a 
market the question of cost was rot a large item. 
This demand has now tapered off considerably in 
the United States, and selling prices are being re- 
duced, but it is generally accepted that prime costs 
are now in favour of the United States in most 
metallurgical industries, due in some measure to 
the easily-won minerals, to their great. bulk, to the 
facilities for transporting coal and ore. Blast-fur- 
naces, steel smelting and rolling plant, &c., being 
under one combination there is a consequent reduc- 
tion of middlemen’s charges. Finally to a well- 
directed and successful effort to apply mechanical 
means wherever possible, so as to utilise the full 
value of manual labour. This advantage in respect 
of prime cost must give the United States great ad- 
vantages. Oversea freight rates, although compara- 
tively light, may only balance the cost advantage so 
far as the British market is concerned, but in other 
markets America must have the gain, especially in 
cases where geographical conditions assist. There is 
the other well-known fact that fiscal conditions favour 
exports, for with a tariff on imports United States 
— can obtain a greater margin of profit at 

ome than would be possible otherwise ; and this 
greater margin can always permit them to lose, say, 
on a British transaction. This may be inconsistent 
with economic laws, if not also with national 
interest, as the United States user is then. pro- 
viding the profit not alone on the steel he uses but 
also on that sent to Britain. This country gains from 
the national point of view, although with somewhat 
disastrous consequences. Moreover, the result 
must be sooner or later a reduction or an abolition 
of the tariff. 
However, it is not necessary to deal thus 
academically with the situation ; there are facts to 
prove America’s advance in foreign markets. In 
the year ending June 30, 1898, the exports of 





iron and steel and manufactures thereof totalled 
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14,082,000/.; in the year following they had/| part of the additional value of exports is due to | requires the careful consideration of workmen as 
increased to 18,744,000/.; and in the year which | enhanced prices, and that holds particularly as re- well as—perhaps more than—employers, for the 
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million sterling. The most striking addition so 
far as metals is concerned is in steel rails, the 
tonnage for the three successive years having been 
229,783 tons, 266,109 tons, and 341,646 tons. 
Again, the exports of structural iron and steel, 
which includes bridge girders, &c., have almost 
doubled in the three years—30,586 tons, 49,069 
tons, and 56,265 tons. In wire and wire nails 
there is a corresponding development; but in 
steel plates and sheets the figures seem irregular— 
12,215 tons, 50,308 tons, and 35,502 tons. Some 
of the machinery figures for the three years are 
so suggestive that we give them in tabular form : 


United States Exports for Three Past Years, Ending 








June 30, 
— | 1s¢8. | 1899. {| 1900. 

ew OE Ee oy Hee” 
Castings e a os --! 161,000 | 211,100 | 316,800 
Firearms ..  «.. .. — ..| 184,500 | 136,800 | 250,200 
Builders’ hard ware ce --| 799,600 | 979,800 |1,182 900 
Saws and tools os of -.| 486,000 | 589,000 | 746,300 
Electrical machinery Si «-| 410,500 | 547,300 865, 
Metal-working machinery ..| 923,800 |1,298,400 | 1,440,000 
Pamps and pumping machinery | 404,600 542,200 | 621,700 
Sewing machines .. as «| 627,300 652,900 908,200 
Losomotives * os -.| 776,800 | 945,800 |1,118,60) 
Stationary engines ee --| 79,800 67,000 | 130,600 
Type-writing machines .. --| 380,500 | 489,900 | 539,£00 
Agricultural imp'ements ..|1,622,000 2,485,500 |3,219,000 


Railroadcara =... =... =~. | 295,700 | 310,800 | ‘511,900 
Street _,, es . 7 52,100 wees 197,000 
These are important figures, all indicating a wide- 
spread foreign development in the United States 
trade, for seven years ago the total exports of manu- 
factures of all kinds from the United States were 
under 30 million sterling ; and the fact that they 
have more than doubled in the period proves that 
the home requirements of the country, even under 
recent abnormal development, are being met, and 
that a surplus—probably with a steady, if not a 
quick, increment—is available for export with its 
rospective rate-cutting against foreign competitors. 
With probably the single exception of bicycles, 
there is no product showing a decrease in exports, 
and the case of cycles is special, It is true some 
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development worth 
careful consideration. 
Thus the value of ex- 
ports of castings, fire- 
arms, tools, and of elec- 
trical machinery have 
doubled, agricultural 
implements have al- 
most trebled, street 
cars have almost quadrupled, and increases of from 
50 to 75 per cent. are recorded in such staple pro- 
ducts of Britain’s as machine tools, pumps, sewing 
machines, locomotives, stationary engines, and rail- 
road cars—and all within three years. It is true, 
again, we have been perhaps too busy to ourselves 
supply the goods represented by these values ; but, 
on the other hand, America is not likely to relin- 
quish the ground she has gained merely to accom- 
modate us when the demand slackens. 

In Germany, again, there is also a movement to 
our disadvantage. There the same problems of 
distance have to be faced, more or less, as in the 
United States. The constituent elements in the 
production of steel, or of a ship, are widely dis- 
tributed geographically ; but since the Government 
offered special railway rates for the carriage of such 
minerals for home smelting, a change has come over 
the conditions. Perhaps the most eloquent fact in 
this connection is that the whole of the steel for the 
Atlantic record-breaking steamer of three years ago 
—the Kaiser Wilhelm der Grosse—went from 
Britain ; but when the same shipbuilding company, 
the Vulcan Works, of Stettin, construct a new 
record-breaker this year they get all their steel from 
German works. Again, 73.2 per cent. of the 
sot and 75 per cent. of the bars used for ship- 

uilding last year were of German origin, even the 
free imports for shipbuilding having decreased 
from 652,014 to 39,057 tons. The imports 
from Great Britain decreased from 415,021 
metric-tons of iron and ironware to 354,851 tons. 
On the other hand, we find that the exports of 
metal and metal manufacture in 1897 made up 
16,389,7001., and two years later, i.e., in 1899, they 
totalled 20,490,400/., which, although not such a 
remarkable increase as in the United — is at all 
events equally significant. Again, the exports of 
tools, machines, and vehicles “wee 9.354, 500I. in 
1897 and 12,344,500/. in 1899, also a very decided 
increase. Engines and machine tools have increased 
from 5,080,000/. to 6,880,000/. Other striking 
examples might be given ; but we fancy we have 
said sufficient for the present to prove that foreign 
competition in iron and steel is a reality, and 
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manufactures as well; and this can only be 
achieved by the liberal provision of modern plant, 
and by the use of it to the fullest advantage 
possible. 





THE BRITISH ASSOCIATION. 
Tue British Association for the Advancement of 
Science is now in session at Bradford, the meeting 
having opened there on Wednesday evening last at 
St. George’s Hall, when Sir Michael Foster, the 
President for last year, retired, making room for 
Professor Sir William Turner, who, in accordance 
with custom, proceeded to read his Presidential 
address. The new President is a distinguished biolo- 
gist, so that the members of the Association had, also 
in accordance with custom, the opportunity of hear- 
ing an attempt made to explain a very big subject in 
a very few words. It is, perhaps, a little doubtful 
whether distinguished professors are the best inter- 
preters to the public of the sciences they profess ; 
indeed, it is easy for men to be too learned to teach. 
It is a happy thing for youth that some advanced 
thinkers are beginning to recognise this ; as one 
who said, in regard to a candidate for a mathematical 
professorship, that ‘‘he had laid himself open to 
rave suspicion by being a Smith's prizeman.” 
at fe aphorism about knowing a great deal in 
order to say a little well is excellent ; but then 
one should be able to say it. Occasionally a dual- 
minded man arises who knows this great deal, but 
can tell just so much as, and no more than, is 
needed for explanation —who can think with 
the learned, and as the simple—who remem- 
bers that it takes time to attach precise mean- 
ings to strange words; but such men are rare. 
Among British Association presidential addresses 
two stand out in our memory distinguished in this 
respect ; those of Lord Lister, another biologist, at 
Liverpool, and of Professor Dawson, a geologist, at 
the last Birmingham meeting. Fortunately for us, 
and our readers, we are not bound to assume extra- 
territorial functions, and can plead that the address 
of this year is beyond rane 
We have already published a programme of pro- 
ceedings in Section G, Mechanical Science, which 
is that in which we are more particularly interested. 
Sir Alexander Binnie, the engineer to the London 
County Council, is the President of this Section, and 
perhaps members have seldom been treated to & 
greater surprise than the reading of his address. 
In place of Metropolitan water supply, with an in- 
structive discussion on the virtues of the Welsh 








scheme, or instructive details on refuse destruction, 
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such as Sir Alexander is so well equipped to give, 
the audience heard a little about Hipparchus 
and Ptolemy, more about Bacon, Galileo, Des- 
cartes, Tycho Brahe, Kepler, and many more 
modern savants, and a great deal about Lucre- 
tius, Bacon, Locke, Malthus, and other writers 
down to the days of Tennyson. The address 
certainly proved the author’s courage. Whether, 
in its novelty, it is considered an improvement 
on more stereotyped procedure in Section G 
will depend largely on the interest the critic takes 
in Mechanical Science. At the time of writing the 
meeting promises to be a fairly good one, over 
1500 names having been registered. The list of 
excursions, garden parties, and evening entertain- 
ments is as full as usual, while the number 
of works open to inspection is considerable. 
Among the latter the woollen mills naturally 
occupy the leading position, but there are 
one or two establishments of engineering inte- 
rest; such as the Low Moor Iron Works, 
Messrs. Haley’s foundry, the machine works of 
Messrs. Prince, Smith, and Son at Keighley, 
those of Messrs. Hodgson, and the electrical engi- 
neering works of Messrs. Rosling and Appleby. 
The electrical supply station and sanitary works 
of the Corporation are also open to the inspection 
of members. - We shall commence our usual report 
in our next issue. 








EDUCATION IN JAPAN. 

From the twenty-sixth annual report of the 
Japanese Minister of State for Education, which 
is just to hand, we learn that the Japanese are 
relaxing none of their efforts for the development 
of education in their country, and especially in 
those departments of science which have a direct 
bearing on their trade and industry. They do not, 
however, by any means confine themselves to 
merely technical applications, for they clearly 
recognise that without a good basis of general 
education it is impossible to carry on a successful 
system of technical education. The year under 
review in the report witnessed greater progress 
than its predecessor. Elementary education was 
extended, and a larger proportion of children took 
advantage of it, while secondary and higher educa- 
tion were more fully developed. Some years ago 
Lord Reay, when introducing a deputation to the 
English Education Department, expressed the 
opinion that our educational authorities might learn 
a few lessons regarding the organisation of educa- 
tion, ifthey studied what the Japanese were doing; 
and we believe that this is no exaggeration. 

In education, as in many other things, we go 
about our work ina very haphazard manner, with the 
consequence that there is a great waste of energy and 
means. The scheme of the Japanese, on the other 
hand, was carefully thought out, and it has been pro- 
secuted with a persistence which to a large extent dis- 
proves the charge which is often made: that they 
are too changeable in their moods to carry out any 
systematised programme of work. Their normal 
schools and universities supply the teachers re- 
quired for ordinary work, while the higher positions 
are generally filled by men who have gone through 
& very complete course of training in their own 
country, and have supplemented it by taking ad- 
vantage of foreign schools and _ universities. 
Special attention has been given to technical 
schools, which are designed to give instruction in 
the applications of science and art to trade and 
industry. The number of schools in this category 
includes five Government, 69 public, and 14 private 
establishments. Of course some of these are com- 
paratively small, but they all are doing good work. 

The Higher Commercial School in Tokio is chiefly 
designed to give that higher education which is 
necessary for commercial pursuits, either domestic 
or foreign, and also to prepare students for the 
management of commercial and financial affairs 
either public or private, or to become managers of, 
or instructors in, commercial schools. The Tokio 
technical school is designed to give instruction 
theoretically and practically in such branches of 
study as “are necessary for technological pursuits, 
and has an apprentices’ school annexed to it. The 
Sapporo Agricultural College is designed to give 
superior instruction relating to agriculture both 
theoretical and practical, the course of study ex- 
tending over four years. The Tokio Fine Art 
school has for its object the training of specialists 
in various arts, and instructors in general drawing ; 
the course of study, including painting, designing, 


sculpture, architecture, and industrial fine arts. 
The Osaka Technical School is designed to prepare 
pupils in the various departments of mechanical 
and chemical technology. Besides these there are 
a considerable number of apprentices’ schools, 
which are intended for those who are at practical 
work. Instruction is generally given in the even- 
ings, the afternoons, or on Sundays. 

At the head of the educational institutionsin Japan 
stand the two Imperial Universities of Tokio and 
Kyoto. That of Tokio has grown up slowly, and has 
been formed by the amalmagation of the special col- 
leges which have from time to time been founded 
by different departments of the Government. The 
university consists of the University Hall and the 
Colleges of Law, Medicine, Engineering, Litera- 
ture, Science, and Agriculture. The College of 
Engineering includes the nine courses of civil en- 
gineering, mechanical engineering, naval architec- 
ture, technology of arms, electrical engineering, 
architecture, applied chemistry, technology of ex- 
plosives, and mining and metallurgy. The College 
of Science includes the seven courses of mathe- 
matics, astronomy, physics, chemistry, zoology, 
botany, and geology. The College of Agricul- 
ture includes the four courses of agriculture, 
agricultural chemistry, forestry, and ‘veterinary 
science. The University of Kyoto was only founded 
about three years ago. It includes a College of 
Law, a College of Medicine, a College of Litera- 
ture, and a College of Science and Engineer- 
ing. A considerable number of students are 
sent to foreign countries for the purpose of study 
and practice. During the year under review, 18 
students were sent abroad to Germany, England, 
France, the United States of America, Belgium, 
and Korea ; and at the end of the year there were 
58 such students abroad, and all of these will be 
appointed to responsible positions on their return. 





THE INTERNATIONAL ELECTRICAL 
CONGRESS. 
(Continued from page 277.) 

BeroreE dealing with the important second sec- 
tion, we may briefly refer to the two sections 
which suffered severely from the circumstance that 
important congresses, attended by the authori- 
ties in these fields, had preceded the Electrical 
Congress. The third, Electro-Chemical Section, 
was to be presided over by Moissan. He had been 
president at the Congress of Applied Chemistry, 
and was now reported to be ill. Cailletet took the 
chair in the opening meeting, in which Professors 
Zenger, of Prague, and Pagliani, of Milan, were 
nominated vice-presidents. Of these three, only 
Zenger seemed to be conscious that honour implies 
duty. But the other two may, perhaps, be par- 
doned for absenting themselves; for the list of 
papers was very short, and one of the papers, 
which we only mention for this reason—‘‘ Electro- 
Chemical Deposits,” by H. Bouilhet—was hardly 
worth printing. On the whole, however, the stan- 
dard of papers presented to the Congress was cer- 
tainly good. General Sébert would have made an 
excellent president for Section III., which he 
always attended. 

The question of 


Exectro-CHEMICAL SYMBOLS 


was raised by Blondin, who criticised some modifi- 
cations which Le Blanc had proposed. and by 
Hollard, who had prepared a report on these pro- 
posals, as made to the Congress of Applied 
Chemistry, forthe Physical Congress. The symbols 
concern electrolytic solution pressure, velocity of 
the ions, anode and kathode polarisation, which 
Hollard would designate by E, and E,, molecular 
conductivity, &c. Some uniformity in the use of 
these symbols would certainly be desirable. Hollard 
further dwelt upon the principles of 


ELECTROLYTICAL ANALYSIS. 


For analytical determinations the differences in 
the polarisations of the salts are less decisive 
than they are in industrial operations. For whilst 
in the latter we mostly aim at keeping the concen- 
tration and composition of the bath as constant as 
possible, the electrolytical analysis diminishes the 
concentration at every moment more and more. 
Hence, among other things, the difficulties of elec- 
trolytically precipitating the last traces of the re- 
spective metals. Yet we can in general divide the 
metals into groups, differing sufficiently as to 





polarisation. The various metals of a group are 


then transformed into dissociated salts, which fall 


a small degree only at any rate. Practically this 
is only modern language for saying that we must 
try to convert some of the metals into compounds 
which are not affected by the ordinary reagents, as 
the prussiates, on which the common anorganic 
precipitants fail to act. Electro-chemistry has 
contributed very largely to our knowledge of such 
peculiar reactions, and has, indeed, opened up 
= new ground. The particular remarks of 

ollard concerned the electrolytical analysis of 
commercial copper, which he has succeeded in per- 
fecting. He also showed some new forms of plati- 
num electrodes, cylindrical shells made of foil or of 
wire netting ; the latter seem to be preferable in 
many respects, because they are lighter, the pre- 
cipitates are more easily redissolved afterwards, and 
the current density is uniform on both sides. But 
Hollard did not deal with these points. 


Bromine CELL. 


The full title of this paper, ‘‘ Utilisation of the 
Sea Water for the Production of Electrical Energy,” 
will better explain the character of Professor 
Zenger’s communication. The sea water contains 
plenty of bromides, which can help us to build 
up powerful galvanic cells, and in that way, Zenger 
urged, we should really be able to utilise one part 
of the energy of the sea. He dwelt on the possi- 
bility of defending a country like France by arrang- 
ing thousands of batteries along the sea shore. 
After all, however, he must first get his bromine 
in some way, and that was disappointing. The 
Section expected that he would describe a novel 
way of preparing bromine. The one _ elec- 
trode of platinised platinum stands in a carbon 
cylinder, filled with liquid bromine; the other is 
a perforated iron tube, containing scrap iron and 
plunged in a solution of bromides and chlo- 
rides; the mother liquor of the recuperation 
of salt from the sea would do very well. These 
salts are strongly hygroscopic ; there is no need of 
refilling with water, therefore, and no bromine 
vapours escape from the cell. But the bromine 
costs about ls. per pound. The cell has an electro- 
motive force of 2 volts, and a low resistance of 
0.4 ohm. Successful experiments have been made 
with military telegraphy in Austria. - The soldier 
carries a battery which weighs about 1 lb., and 
with the help of a little lamp of two candles, a push 
button in his pocket, and a mirror, signals have 
been sent over distances of 30 miles. Zenger 
rather tired the Section with speculations as to the 
future instead of giving particulars. The cells are, 
no doubt, powerful, and much more easily handled 
than chlorine cells; but Renard and others had 
already constructed bromine cells. 


ELectric FuRNACES. 


In this paper the author, M. Keller, who is con- 
nected with the Com ie Electrométallurgique 
Gin et Leleux, began by speaking broadly of fur- 
naces of two types, Pismeamag, Naswrese: Fs and 
Moissan, but commenced, out of deference to the 
absent chairman of the Section perhaps, with the 
Moissan furnace. Of the industrial furnaces, many, 
especially in France, are of the so-called Froges 
type, a vertical electrode, lowered by chains down 
into a carriage which forms the other electrode. 
This type is the outcome of the labours of Cowles 
and of Héroult, who first used it at Froges for produc- 
ing aluminium alloys. We generally distinguish 
between arc furnaces with one or several ares, resist- 
ance furnaces, and superficial resistance or incan- 
descence furnaces. he arc furnaces are very 
largely employed ; generally their hearth or sole 
forms the other electrode. About American fur- 
naces, Keller said practically nothing. The faults 
of the arc or arcs are that the high temperature is 
too much concentrated on one point, sn teak they 
produce much vapour and dust ; the arcs, further, 
introduce induction, which gives rise to phase differ- 
ences on alternating circuits, 

In the resistance furnaces likewise the sole or 
heaxth forms the one electrode, into which the 
upper electrode dips. The tension required is not 
50 or 60 volts as before, but only 25 volts, and the 
action is slower and quieter. By superficial resist- 
ance furnaces, Keller understands furnaces in which 
the electrodes are, for the start, bridged over by 
rods or pieces of carbon ; this is done very gene- 
rally, of course. As regards current systems, the 
phase currents offer several advantages. The fur- 





naces can be arranged in series or in parallel ; the 


out, and complex salts which are dissociated to ~ 
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latter is preferable, but in any case not too many 

- furnaces should be worked on one circuit. Triphase 
currents, first introduced, according to Keller, by 
Bertolus in 1897—they were certainly used before 
that time—are generally employed in such a manner 
that a separate furnace is run on each phase ; the 
upper electrodes of these furnaces can also be joined 
to the neutral point, and the three-part hearths 
to the terminals. Electrodes should be protected 
or cooled, but not by water ; Gin and Leleux cool 
with air. The intensity of the currents can rise 
high ; Gin and Leleux go up to 10,000 amperes ; 
Héroult, in the aluminium manufacture, up to 
6000 amperes. The author concluded with remarks 
on the not very notable show of electric furnaces in 
the Exhibition. 


Evectro-PuHysioLocy. 

Just a few words on this Section, which, as suc- 
cessor to congresses on Radiology, Radiography, 
Medicine, &c., could practically dispose of its work 
in one meeting. In the absence of D’Arsonval, 
the chair was, on the opening day, taken by Ber- 
gonié. The only paper of general interest read 
was that by Stanoievitch, ‘‘ Analogy between Mag- 
netic Lines of Force and the Arrangement of Plant 
Cells.” That the grouping of the cells radially 
and longitudinally may suggest lines of force and 
equipotential surfaces will be conceded. But 
whether or not the living cells observe the laws of 
Maxwell, as Stanoievitch put it, that they act 
upon one another, directly as their masses, and 
inversely as the squares of their distances, is a 
question into which we cannot enter. 

The second Section had to subdivide into two, 
and finally into three Subsections, and to hold after- 
noon meetings. Our remarks will, therefore, have 
to be brief. We group the papers and begin with 
Subsection 


Ila. Propuction aNnD MECHANICAL UTILISATION 
oF E.EctTRICITY, 


over which M. Hillairet presided, assisted by vice- 
residents Mailloux, New York ; Strecker, Berlin; 
. P. Thompson, London ; Turrettini, Geneva ; 
and four secretaries. In all enumerations, alpha- 
betical order of the countries was observed in the 
official publications. Most meg naturally con- 
cern alternating-current problems. 


Fatt or PorentiaL IN PotypHasE GENERATORS. 


At the Geneva Congress of 1896, chief engineer 
Rey, of Messrs. Sautter, Harlé, et Cie, communi- 
cated a note by Blondel on the predetermination 
of this fall of potential in polyphase generators, 
dealing with the problem from a consideration of 
the direct and indirect reactions of the watt cur- 
rents and the wattless currents. The theory has 
since been applied to a machine with a revolving 
iron ring om three gaps in the magnetic circuits, 
two of 2 millimetres width, the third of 10 milli- 
metres width between the ironclad framing and 
the generator proper. No theory was available 
for such cases in which the two reactions were far 
from being equal to one another, but Blondel’s 
predetermination has proved quite correct. 


CompouNDING ALTERNATORS. 


This paper, likewise by A. Blondel and commu- 
nicated by J. Rey, also goes back to the Geneva 
Congress. The method consists in using a con- 
tinuous-current exciter, whose armature is traversed 
either by the polyphase currents of the generator, 
or placed in shunt to a series transformer. The 
compounding has to be adapted to mains with or 
without induction. The paper deals with the re- 
gulation and the particular case of a 100-kilowatt 

enerator, since constructed on Blondel’s theory by 

autter, Harlé, et Cie. A third paper, by the 
same, exposes the ‘‘ Graphic Theory of Regulation 
of Rotary Converters.” A paper by Routin also 
dealt“with ‘‘Compound Alternators and Static 
Transformers.” 


Construction oF Dynamos. 

This very interesting communication by Maurice 
Leblanc, of Paris, really concerns the same subject. 
In order to reduce magnetic straying toa minimum, 
we construct induction machines of a disc and a 
ring, concentric to one another, with windings in 
grooves on both sides of the ring gap. Leblanc 


advocates the same construction both for continuous 
and for phase generators, and discusses the question 
of compounding the generators for producing con- 
stant volts. The continuous-current generator has, 





in its ring field, in series to the armature, a coil 
developing a magnetising force, which, acting in 
radial direction, is equal in intensity, but of opposite 
sign to that exerted by the armature ; and further, 
a coil, in shunt tothe brushes, producing a flux 
at right angles to the brush line. The first demag- 
netising coil had already been proposed by Fischer- 
Hinnen and Ryan, but can, in Leblanc’s opinion, 
not be of much service, unless combined with the 
inductor type of machine. His machines would be 
light in weight. Foralternating-current generators 
the constant voltage can be secured by using as 
exciter a continuous-current dynamo, in whose field 
the alternating currents of converter or of a trans- 
former circulate, or whose field is compounded in 
the ordinary way. The paper deals with these 
problems with regard to atriphase generator. For 
generators with pole-pieces, the solution was less 
easy and less exact. The triphase machines of this 
type have two magnetic shells, in which two rotating 
fields are developed, the one in series, the other in 
parallel to the armature of the generator to be 
excited, acting simultaneously on a continuous- 
current winding leading to a collector. Several of 
these machines are to be seen in the Exhibition : 
a 75-kilowatt alternator for 800 revolutions, ex- 
hibited by Grammont, a 1000 horse-power machine, 
studied by M. Routin referred to above, others 
shown by Postel-Vinay, etc. The 75-kilowatt in- 
ductor has fully been tested and found to be self- 
exciting, to maintain constant voltage and syn- 
chronism with other machines, and to keep the 
brushes of its exciter well adjusted. Further 
information on the continuous-current exciters was 
given by Leblanc in a paper on ‘‘ Excitation of 
Induction Machines.” 


CoMPOUNDING ALTERNATORS. 


There was one more paper on this same subject 
by Boucherot, who advocates as exciters his con- 
tinuous-current dynamos with two or three sinu- 
soidal coils in the armature and alternating cur- 
rents in the field. In order to maintain constant 
voltage in the mains, the secondary of a trans- 
former is interposed between the field of the 
exciter and the generator armature, the primary 
being in shunt from the mains. A 1000 horse- 
— alternator, exhibited by Bréguet, and others 

ave been constructed on this plan. 


ALTERNATORS IN PARALLEL AND SYNCHRONOUS 
Morors. 


This mathematical deduction, by M. Pérot, of 
Marseille, concerns the effects which the coupling 
of alternators in parallel and the insertion of syn- 
chronous motors have on the harmonics of the 
electromotive forces of the alternators. Briefly, it 
may be stated that these harmonics are short- 
circuited, and their electromotive force is thus 
reduced by from 8.5 to 3 per cent. The author 
indicated a mode of construction by which the 
harmonics would be avoided. 


RunNNING ALTERNATORS IN PARALLEL. 


M. Chevrier, of Issy-les-Moulineaux, discusses 
the distribution of the loads and the stability of 
motion of alternating generators in parallel with 
particular regard to one point. Though in general 
the current intensity of the generator varies in the 
same sense as the excitation, it can be proved, 
graphically and by experiment, that with con- 
tinuously decreasing excitation, the intensity will 
first diminish, pass through a minimum, and then 
increase indefinitely as long as synchronism is 
maintained. If the excitation is strengthened, the 
intensity will grow ; but the arithmetical sum of 
the several intensities will be greater than the total 
intensity of the system. Thechief cause lies in the 
tendency to maintain synchronism, and as long as 
that is kept up and the load is not changed, the 
individual power of each generator group will 
remain independent of its excitation. 


CONVERTERS AND CURRENT RECTIFIERS. 


Professor Janet communicated an excellent 
résumé on the various rectifiers in use without 
being able to sum this important question up con- 
clusively, as our experience is still too limited. The 
electrolytic rectifiers can, with electrodes of alumi- 
nium in alkaline electrolytes, stop currents up to 
140 volts ; of their efficiency, we know little. e 
simple commutator is apt to spark badly, when 





we have to deal with large intensities, although 





we redress the current when it passes through zero, 
The converter can consist of an alternating-current 
motor and a continuous generator. But when we 
apply a synchronous motor we can unite the two 
armatures, and can, in fact, construct a machine 
whose armature receives phase currents on the one 
side through slip rings, and yields continuous cur- 
rents on the other side Pin collectors and 
brushes. These converters proper are economical 
in copper. Comparing the maximum power of a 
machine working either as continuous - current 
generator or as converter, Janet finds that the 
advantage is the more on the side of the con- 
verter, the more phases we adopt, though prac- 
tically it is not advisable to go beyond six phases. 
As to efficiency the converter of 90 per cent. is 
necessarily superior to the motor-generator of 0.9 
x0.9 = 81 percent. Hysteresis losses are also 
smaller in the case of the converter. But we must 
not forget that generally it has to work in conjunc- 
tion with a transformer. 

The converter really proceeds by two successive 
steps. It converts currents of, say, six phases 
maximum, into multiphase currents (of a large 
number of phases) in the Gramme armature, 
and the collector brings about the constant dif- 
ference of potential. In the first case we have a 
variable magnetic flux ; in the second, commutation, 
or rather summation, of polyphase electromotive 
forces. The first operation now can be performed 
by a sort of static transformers. The revolving part 
of the machine is then reduced to an ordinary col- 
lector, which must, however, have as many rings 
and brushes as phase steps, on the same shaft. We 
shall have occasion to mention such a type of recti- 
fier when describing the electric light installation 
at the goods station of the Gare du Nord. This 
transformer redresser has no revolving converter 
parts, hysteresis and Foucault currents are low, 
and it offers advantages, therefore, though it needs 
an awkwardly long shaft with many rings when we 
wish to apply many phase steps. The final balance 
between these several machines cannot yet be 
drawn. 

Professor Janet also reported on tests which he 
has made with an Alioth’s monophase converter of 
15 kilowatts ; the tests concern chiefly the tension 
undulations at the brushes, and the influence of the 
excitation on this tension of the continuous cur- 
rents, at constant tension on the alternating circuit. 


Hicu-Tension Continvovus-CuRRENT 
TRANSMISSION. 


In the midst of all these papers on phase currents 
came a well-received communication by M. Thury, 
of Geneva, on power transmission over long dis- 
tances by means of high-tension continuous currents, 
generated by dynamos coupled in series. Thury 
remains an advocate of his system, which the 
Geneva Congress discussed a good deal. Alter- 
nating-current transmission at 15,000, or perhaps 
20,000, volts becomes industrially profitable when 
we have powers of 300 kilowatts and above. But 
continuous-current dynamos, excited in series, can 
now be constructed for 3000 volts; and if we com- 
bine 10 units of 1000 horse-powers each, consisting 
each of one turbine or motor driving two generators 
at 3000 volts, we can obtain 60,000 volts and 115 
amperes, which we might well transmit over more 
than 120 miles, whilst the phase-current transmis- 
sion is not advisable for very long distances, and 
lightning, birds, and kites have caused many acci- 
dents. The dynamos must, of course, be carefully 
insulated by placing them on china, and the line 
insulation must be perfect. But that can be 
attained, and no electrolysis of the insulators has 
been observed. M. Thury mentioned several such 
incidentally, La Chaux-de-Fonds and Le Locle, 
plants 35 miles, being one of the most important ; 
one for 5000 horse-power from the Rhone; further, 
two lines at 12,000 volts, passing through agricul- 
tural districts, where the motors are transported 
by horse from farm to farm as they are wanted. 
This, he said, is done by the peasants themselves, 
and no accidents have occurred. For alternating- 
current distribution we should want more apparatus 
and transformers, and the continuous-current wires 
need not, as in the other case, be stretched incon- 
veniently near one another, to avoid induction 
effects. The motors, he acknowledged, used to 
cause some trouble ; but field regulation, combined 
with brush shifting from the governor of the 
primary engine, has overcome all trouble at La 
Chaux de Fonds and elsewhere. 





(To be continued.) 
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NEW EXPERIMENTS ON THE DIESEL 
OIL ENGINE. 


Ar the Congrés de Mecanique at Paris in July 
last an interesting paper on recent tests of the oil 
engine bearing his name was read by Mr. Diesel. 
A short summary of these tests will, we think be 
interesting, as the results are very economical. In 
a previous article* we gave particulars of this motor 
with drawings. Itis a single cylinder, single-acting, 
vertical engine, and without tube or electrical igni- 
tion, the required temperature for ignition of the 
charge of oil and air being obtained by the previous 
compression of the air up to about 57 atmospheres, 
equal to 800 1b. per square inch. There are two of 
these engines running regularly at the Vincennes 
Exhibition, near Paris. Many members of con- 
gress visited them, and indicator diagrams were 
taken in their presence. These motors work well, 
and with but little noise, and the exhaust gases are 
quite invisible. The little white smoke usual with 
most oil engines does not exist, and its absence 
showed very good combustion. 

We now add a summary of the Diesel tests at 
Augsburg in December, 1899: The engine was of 
30 horse-power nominal ; diameter of cylinder, 30 
centimetres (11.8 in.); stroke, 46 centimetres 
(18 in.). Twelve separate tests were made, and 
all with the same raw naphtha from Russia, 
also 12 others with petrole from Roumania. Both 
these oils had the same heating value, viz., 18,000 
thermal units per pound by calorimeter (lower heat- 
ing value). In the first 12 tests, for which we now 
give some figures, the brake-horse-power was varied 
from 40 as a maximum to 7 as a minimum. The 
second set of tests were so similar in their results, 
that we do not propose to give them. The number 
of revolutions per minute did not vary much—about 
176 with high loads to 183 at light loads ; indicated 
horse-power from 57 maximum to 17 when running 
without load. The most economical load was found 
to be 33 brake horse-power and 47 indicated horse- 
power ; weight of oil used per brake horse-power per 
hour was 208 grammes, equal to 0.46 lb. Several 
experiments gave 213 and 218 grammes. With 10 
brake horse-power it was 320 grammes, a decreasing 
load giving an increasing consumption of oil, as usual. 
The results are all plotted on curves, and agree very 
well, The most interesting figure of merit for com- 
paring the different experiments is the thermal effi- 
ciency per brake horse-power per hour, which for 
33 brake horse-power was 30.7 per cent. In other 
words, about 31 per cent. of all heat given to this 
oil engine was converted into work on the brake ; 
for 10 brake horse-power it was 20 per cent. 
When we remember that the most economical 
steam engines by the best makers, using. high-pres- 
sure steam and well jacketed, of about 1000 horse- 
power only converts about 15 to 16 percent. of heat 
received into brake horse-power, the above is an 
excellent figure, and about double that of such a 
steam engine of large power. The mechanical effi- 
ciency is, however, low—about 70 per cent. In 
other words, the oil engine and special air pump 
require 30 per cent. for a load of 33 brake horse- 
power. The air pressure is about 800 lb. per 
square inch, and the maximum initial pressure in 
the motor cylinder from the indicator diagram 
was 450 Ib. to 500 Ib. per square inch. Such 
high pressures require great care in workman- 
ship, and all joints, valves, and piston rings 
must be tight. These and other tests prove that 
the best thermal efficiency of this oil engine is 
obtained when the actual combustion or indicator 
curve approaches the isothermal. They also show 
the great importance of perfect combustion, and 
that the mixture of very hot air and oil gas should 
be, and is, very complete. A bad admixture of air 
and gas of too low a temperature results in a smoky 
exhaust and bad combustion. The exhaust gases in 
all oil engines should be invisible as in this engine. 

Lighting Gas.—Some experiments were also made 
on the same engine with town gas. The air was 
compressed for ignition to about 560 lb. per square 
inch, The thermal efficiency per brake horse- 
power was 26} per cent. Mechanical efficiency 
75 per cent. Gas consumed, 16.6 cubic feet per 
bra e horse-power per hour. These results are a 
little better than those of the best English gas 
engines of about the same power. 

Solid Fuel.—Some tests were made on the same 
engine with finely pulverised coal injected into the 
motor cylinder, and mixed with the very hot and 





* See ENGINEERING, vol. xlix., page 5. 








highly compressed air. The oil engine used did 
not, however, prove suitable for solid fuels. 
Great difficulty was experienced at first, but it was 
overcome by the following method: The powdered 
coal was well mixed with the air during the suction 
stroke of the air pump, and the mixture of coal and 
air afterwards compressed. To facilitate the igni- 
tion of the charge a very small quantity of ordinary 
liquid oil was injected into the highly compressed 
mixture of coal and hot air. The internal oiled 
surfaces of the cylinder were, however, found to be 
covered rapidly with the powdered coal. The 
result of these experiments led to the conclusion, 
that a special motor should be made for powdered 
coal provided with a special combustion chamber, 
and separate from the motor cylinder. Such, in short, 
were the difficulties met with, that we are of 
opinion that having such an excellent pure com- 
bustible of high heating value like oil, it does not 
seém advisable to make complicated arrangements 
to burn properly the solid small particles of pow- 
dered coal. 

The cost of drying, grinding, and sieving good 
coal will probably increase the cost to nearly that 
of oil, particularly if the heating value is con- 
sidered. Oil requiries no such treatment, and is 
ready for use. 

Some additional tests were also made with this 
engine with generator or poor gas. The results were 
about the same for heat efficiency as with town gas. 








NOTES. 
Tue Coan ConsuMPTION OF THE TURBINE 
DeEstTROYER ‘‘ VIPER.” 

THE efficiency of the steam turbine motor for the 
propulsion of such craft as torpedo-boat destroyers 
has been amply demonstrated. first with the little 
Turbinia, and more particularly by the Viper, which 
has passed through her official steam trials under 
the direction of the Admiralty officials with 
pronounced success in every respect, attain- 
ing on a three-hours’ trial the satisfactory 
speed of 33.838 knots. More could probably have 
been done, but this more than satisfied the con- 
tract conditions. The only point remaining to 
settle had reference to the economy of the steam tur- 
bine in comparison with the reciprocating engine ; 
and the results are now available. As the power 
developed could not be determined the only mea- 
sure for fair comparison is the consumption 
~ hour for .a given speed. On a three- 

ours’ trial at 31.118 knots the Viper burned 
8.86 tons of coal per hour, or 19,846 lb., and ona 
three-hours’ trial at 33.838 knots the consumption 
was 11 tons 9 cwt. 1 qr. 9 lb., or 25,685 lb. per 
hour. The Albatross, which was built and engined 
by Messrs. Thornycroft, is the only destroyer 
with reciprocating engines which has on oflicial 
trials made a speed approaching to that of the 
Viper, and here the speed was 31.552 knots, with 
the engines indicating 7732 indicated horse-power. 
The displacement of the Albatross is tons, and 
of the Viper 385 tons ; while the coal consumed per 
hour for 31.552 knots for the former was 17,474 lb. 
per hour, and for 31.118 knots of the latter 
19,846 lb. per hour, so that here is a fair basis of 
comparison which requires no comment. The 
30-knot destroyers, with reciprocating engines, 
consume about 15,150 lb. per hour, this result 
being the mean of 45 boats. 


THe MEMBERSHIP OF THE IRON AND STEEL 
INSTITUTE. 


A list of members just issued with the current 
volume of the Iron and Steel Institute gives some 
interesting particulars of the wide distribution of 
membership of this society. From the ‘‘ Topogra- 
phical Index ” it would appear that out of a total 
membership of 1612 there are 330 of foreign 
nationality, or, at any rate, are settled abroad. Of 
these 94 are domiciled in the United States, the 
State of Pennsylvania contributing no less than 45, 
whilst Alabama, which has made such notable pro- 

ess in the iron industry of late, does not contri- 

ute a single name. Sweden stands next with a 
total of 60, largely a result of the very successful 
meeting of the Institute at Stockholm two yéars 
ago. Germany contributes 47 names to the total, 
France 31, Spain 22, Belgium 20, Russia 12, 
and Austria-Hungary 12. Canada only sup- 
plies three names, being even behind Australia, 
which contributes five members. If the Cana- 
dian iron and steel trade is developed in the 
manner promised, no doubt this proportion of 


membership resident in the Dominion will in- 
crease. Amongst British members, London heads 
the list among towns, with 181 members. The 
county of Yorkshire contains no less than 280, of 
whom 136 are in Sheffield, 52 in Middlesbrough, 
and 32 in Leeds. Lancashire contributes 123 names 
to the list of membership, of which number 53 are 
from Manchester. Staffordshire comes next with a 
total of 106 ; Lanarkshire, 92—58 from Glasgow ; 
Glamorgan, 78; Durham, 66; Warwickshire, 57 ; 
and other counties from 32 downwards. The list 
has, of course, an interest beyond that of a record 
of a technical society, however important. It illus- 
trates fairly well the distribution of the iron and 
steel interests throughout the country; whilst the 
foreign section well shows the intimate and friendly 
relations that exist between the metallurgists and 
engineers of this country and their foreign confréres. 
We have, on previous occasions, more than once 
referred to the good work done in the way of 
counteracting national prej udices and jealousies by 
the foreign meetings of the institutions devoted to 
applied science, amongst which the Iron and Steel 
Institute and the Institution of Naval Architects 
hold an honourable pre-eminence ; and it is notice- 
able that whenever there has been a meeting abroad 
it has nearly always been followed by a large in- 
crease in membership from the country visited. No 
doubt the approaching meeting of the Institute in 
Paris will result in placing France in a higher posi- 
tion than it now occupies in regard to membership, 
especially when one remembers how popular the 
present distinguished President is in that country. 


LAUNCH IN A JAPANESE DOCKYARD. 


While the Japanese are rapidly extending their 
Navy by vessels built in foreign shipbuilding oo 
they are at the same time developing as qui — 
conditions will allow their own resources. ey. 
are now making a beginning in the manufacture of 
steel on a large scale, and if their efforts are suc- 
cessful they are certain to give a great impetus to 
shipbuilding in Japan, for they have hitherto been 
very much handicapped by the fact that they had 
to import the greater part of their shipbuilding 
material. The dockyard at Yokoska, a few miles 
from Yokohama, was started more than 30 years 
ago under the superintendence of French engineers 
and naval architects, and in the interval a large 
amount of work of a very creditable kind had been 
done,: considering all the difficulties in the way. 
During recent years the dockyard has been greatly 
extended, and it is now entirely under Japanese 
management. The latest ship launched—at the 
end of May—was the Chihaya, a despatch vessel of 
1230 tons displacement. Built of steel throughout, 
it is 275 ft. lite, 31 ft. 6 in. in extreme breadth, 
and has a draught forward of 8 ft. 8 in., and aft 
of 10 ft. 11 in. It has twin-screws, triple-expan- 
sion engines of 6000 indicated horse-power, and 
four boilers of the Normand type, the speed 
expected being 21 knots. The armament consists 
of two 4.7-in. quick-firing guns, four quick- 
firing 12-pounders, and five torpedo-tubes, one 
right forward and the other four on the upper 
deck. The armament is all from Armstrong’s, 
but will be fitted in Ja The ship has been 
designed and built wholly in Japan, under the 
supervision of Constructor Yamaguchi, whois now 
director of the dockyard. The Chihsya was laid 
down about three years ago, and it is expected to 
be ready in a little over six months from the time 
of the launch. A launch in Japan is quite a 
picturesque scene. On the present occasion the 
Emperor, accompanied by the high officers of State, 
by their presence, added to the interest of the 
ceremony. After the Emperor had taken his posi- 
tion, a speech was read by Admiral Yamamoto, and 
the operation of launching was then commenced. 
The ship passed gracefully along the ways into the 
water, and when it was floated there was quite a 
pandemonium from the steam whistles of the craft 
outside, and of bunzai (cheers) from the spectators. 
The motion of the vessel drew taut the cord 
securing the ball of paper over the bows, and 
liberated the imprisoned doves, besides letting free 
@ great quantity of vari-coloured ribbons. The 
ceremony was in every way a complete success. 
The Emperor left immediately after the launch ; 
but the invited guests, Japanese and foreign, had 
luncheon in one of the large rooms of the dockyard, 
and indulged in the usual patriotic and compli- 
mentary toasts. As is usual on such occasions, 
there were in and near the luncheon room many 








clever specimens of the ingenuity of the Japanese 
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bluejacket and mechanic. One was a tiger in a 
bamboo thicket. The tiger was composed of oakum, 
with a diver’s helmet for his head and iron staples 
for his claws; while his native jungle was com- 
posed of bamboos made out of cans, with slips of 
white wood for the leaves. A monster dragon fly 
and a fearsome centipede were constructed in a 
most ingenions way from some of the scraps of the 
dockyard. Artificial flowers and plants added to 
the variety and the interest of the scene, of which, 
however, a written description conveys a very 
inadequate idea of what the Japanese can do with 
very unpromising material. 


SHIPWRECK STATISTICS. 


The world’s merchant shipping aggregates 
25,330,000 tons, and according to a return just 
issued by Lloyd’s, the ship losses for the past year 
total 783,508 tons, which gives a ratio of loss of 
about 3 per cent. The total number of vessels 
lost was 996, so that the average size of the 
ships was not large. But of the total tonnage 
21 per cent., or 210 of 152,340 tons, were 
broken up or condemned, so that the vessels 
which are deleted from the world’s list through 
misadventure represent only 631,000 tons; and 
when one remembers that the shipbuilding yards 
of the world are producing tonnage of the 
most efficient cargo-carrying — of about 
1,500,000 tons per annum, it will be at once re- 
cognised that the progressive needs of commerce 
are being more than kept pace with. The total 
tonnage withdrawn from service from all causes is 
very much less than in most preceding years. 
Thus, against the 783,508 tons of the past year, 
we have 820,725 tons for 1898, but part of 
the difference was due to a larger number 
of vessels being broken up. In 1897 there were 
still more vessels brought to the scrap heap 
—172,010 tons—yet the grand total of losses, &c., 
was only 726,800 tons, so that the wastage by mis- 
adventure was 550,000 tons, or 180,000 tons less 
than last year. The result in 1896 was practically 
the same, but in 1895 the total was 806,278 tons, 
of which 170,849 tons were due to breaking up ; 
so that the past year may be. pronounced a fair 
average, with, perhaps, a less tendency than 
usual in favour of voluntary demolition. Wrecks 
due to stranding, to striking rocks, &c., of 
course account for the largest proportion— nearly 
one-half, or 317,149 tons, rather less than in the 
preceding five years, and about 40 per cent. of the 
total losses. Vessels ‘‘ missing” make up an un- 
accountably large proportion—101 of 109,966 tons, 
obviously with few exceptions, small craft and equal 
to 11 per cent. Ships abandoned at sea came next 
with 60,872 tons, the measurement of 79 vessels. 
Collisions account for 74 of the losses of the year, 
making up 58,841 tons, while vessels which have 
foundered number 63, and aggregate 46,161 tons. 
Nineteen vessels were burned, the total tonnage 
being 24,518 tons. The remaining 12,928 tons 
were lost by means not classified. It is interest- 
ing further to note as an indication of the size and 
age of the vessel, that of the total of 783,508 tons, 
wooden or composite vessels accounted for 257,302 
tons, and iron vessels for 318,556 tons. Of the 
total, again, 330 vessels of 469,621 tons were 
steamers, and 666 of 313,887 tons were sailing 
vessels, and in view of the great preponderance of 
steam vessels afloat it must be stated that sailing 
vessels show a large loss rate, probably due to 
greater age. As regards steamers, the present 
return exceeds the average of the preceding eight 
years by 57 vessels and 124,730 tons ; as regards 
sailing vessels, it is below the average by 169 
vessels and 68,579 tons. The merchant navies 
which exceed a total of 1,000,000 tons are those 
of the United Kingdom, the British Colonies, 
the United States of America, France, Germany, 
and Norway. Of these countries, the United 
Kingdom shows the smallest percentage of loss, 
viz., 2.59 per cent. of the ressels owned ; Germany 
follows with 2.8 per cent. ; and Norway is the 
highest with 5.93 per cent. As regards steamers, 
while the percentage for the United Kingdom stands 
at 2.24, the average of the percentages of loss for 
the other five countries is 2.68. For sailing vessels, 
the other five countries show an average percentage 
of 5.88, as compared with 3.75 per cent. for the 
United Kingdom. While the losses of steamers 
amount only to 2.24 per cent. of the number and 
2.38 per cent. of the tonnage owned, the losses 
of sailing vessels reach 5.38 per cent. of the number 
and 4.66 per cent. of the tonnage. 





THE STEAM TRIALS OF THE NEW 
ROYAL YACHT. 


THE new Royal yacht Victoria and Albert has now 
completed her steam trials, and the official results are 
given in the appended Table, which shows that in all 
respects the expectations have been more than realised. 
The yacht was designed by Sir William H. White, 
K.C.B., the Director of Naval Construction, and was 
built at the Pembroke Dockyard. She was fully 
described in ENGINEERING at the time of her launch* ; 
so that it is only necessary now to state that she is 
380 ft. long by 50 ft. beam, and that her displacement 
is 4700 tons, with 350 tons of coal in the bunkers. 
Great importance was attached to her stability, and 
the stormy weather experienced afforded opportunity 
of testing it, and on all occasions with satisfactory 
results. The engines, which were constructed by 
Messrs. Humphrys, Tennant, and Co., London, have 
also been illustrated and described,t but it may be 
stated that in each engine there are four cylinders, the 
parts being balanced on the Yarrow-Schlick-Tweédy 
system. The high-pressure cylinder is 26} in. in dia- 
meter, the intermediate 44} in., and two low-pressure 
cylinders 53 in., with a stroke of 3 ft. 3 in. The boilers 
are of the Belleville type, with economisers, and have 
26,000 square feet of heating surface, and 840 square 
feet of grate area. The stokeholds are artificially 
ventilated, there being no cowls. The machinery, it 
may be added, was designed and constructed under 
the special direction of Sir John Durston, K.C.B., 
Engineer-in-Chief of the Navy. 

he steam trials cet by contract consisted of four 
runs, the first of 48 hours’ duration, the next two, each 
of 48 hours’ duration, at 7500 indicated horse-power, 
and the fourth of eight hours, at full power. The 
results of all four are tabulated. 


Results of Contract Steam Trials of the New Royal Yacht 
** Victoria and Albert.” 


| 48 Hours 46 Hours | 48 Hours 


| at 5000 at 7500 | at 7500 8 Hours 
rea Indicated Iodicated |Indicated at Full 
Horse- Horse- Horse- Power. 
| Power. Power. Power. 











Draught of water, for-| | 
../18 ft. 2 im. 18 ft. 2hin.'18 ft. 2} in. 18 ft. 2 in. 


ward .. Fe 
Draught of water, aft|20,, 1,, 20,,0,, 19,,114,, 20,,1,, 
Steam pressure b. 254 268 | 272 806 
Vacuum.. in.| 26.9 26.0 25.25 25.25 
Revolutions --| 110.9 128.4 | 128.4 147.4 
Indicated horse-power| 5142 7625 | 7649 11,208 
Speed over long course 

knots} 16.32 18.33 18.47 20.53 

1.94* 1.94* 1.87* -- 


Coal consumption t | 
* For 40 hours. 
The first trial took place on August 9 and 11. 

As the yacht proceeded down Channel, she cleared 
the rain, but the wind increased in violence till at 
night it reached three-fourths of a gale. At this time 
the yacht was steaming between the Lizard and the 
Scilly Islands to avoid the ordinary mercantile traffic 
and to be ready at daylight to get on the measured 
course off the Cornish coast. Twice during the night 
the course was altered, and the stability of the ship 
under trying conditions was thus fully tested. In 
running before the wind she was perfectly steady ; 
against the wind she pitched, but her movement syn- 
chronised with the action of the sea; with the wind 
abeam she rolled, but even in turning the heel did not 
exceed 10 deg., and the time taken in rolling from one 
side to the other was about the average of a well-found 
warship. At no time did the yacht dip her nose into the 
sea, but the spray was of such volume that the funnels 
for more than half their height remain coated with 
salt. On Friday morning, with a strong breeze still 
ae yacht reached the measured course be- 
tween Rame Head and Dodman Point, over which she 
made four runs. She had started with only 12 out of 
her 18 boilers in use, but ere Thursday night’s run 
in the open sea three additional boilers were lighted 
up as a precautionary measure, and they continued in 
use for the remainder of the trial. The exact distance 
of the course is 23.2 miles, and the mean result of four 
runs gave the time as 85 minutes 25} seconds, or a 
speed of 16.3 knots. The pressure at the boilers was 
256 lb. and at the engines 2377 lb. The vacuum was 
27.3 in, starboard and 26.75 in. port. The revolutions 
were 113.71 per minute. The engines and boilers gave 
as much satisfaction as the hull. With the exception 
of the capstans and boat hoists, all the machinery is 
below the water line and under the immediate observa- 
tion of the engineer on watch. 

The second trial, which lasted only 46 hours, 
owing to fog, was on August 16 to 18. The 
weather was more moderate, and there was neither 
pitching nor rolling. Six runs were made over the 
measured course, the mean speed being 18.3 knots, the 
maximum with the tide being 196 knots. Vice- 
Admiral Sir John Fullerton commands the Royal 





* See ENGINEERING, vol. lxvii., page 620, 
t Ibid, page 641. 








yachts and Rear-Admiral A. K. Wilson, V.C., the 
Controller of the Navy, were present at this trial. 

The third trial was on August 23 to25. A heavy 
sea, with ground swell, was running in the Channel 
throughout the trial, but it had no effect upon the 
yacht, which, as on the last occasion, proved a 
thoroughly trustworthy sea boat. There was no per- 
ceptible vibration, and in the saloon it was difficult 
to realise that she was under way in a heavy sea. The 
mean results, it will be seen, closely approximated 
to those on the previous trial at the same power, the 
difference in indicated horse-power being 24, but the 
coal consumption was rather better, probably a result 
of experience, being 1.87 lb. instead of 1.941b. in the 
two preceding trials. On the previous trial, at the 
same horse-power, the speed averaged 18.33 knots, 
now it was 18.47 knots. With regard to indicated 
horse-power, it should be explained that, although the 
mean result is given, there was very little variation 
from start to finish. 

The full-power trial was on August 29, and it was 
in fine weather. The yacht drew 18 ft. 2 in. forward 
and 20 ft. 1 in. aft. The steam pressure at the boilers 
was 306 lb. The vacuum was 25.2 in. starboard and 
25.3 in. port; the revolutions 147.2 starboard and 
147.6 port. The indicated horse-power was 5620 star- 
board and 5678 port, and the collective indicated 
horse-power 11,298. The mean air pressure was .6 in., 
and the mean of four runs over the measured course 
gave a speed of 20.53 knots. This being a full-power 
trial, the coal consumption was not taken. On the 
30th ult. the yacht carried out her circle, starting 
and stopping, and anchor trials. 

Any doubts entertained as to stability have been 
entirely dissipated by the behaviour of the yacht in 
two gales, when her speed did not fall off to an appre- 
ciable degree, while in a moderate breeze she was 
perfectly steady. Whether she has had to steam 
through a heavy sea or through smooth water the bow 
wave has been clean and regular, with a fine run from 
the stem to the midship section, and no volumes of 
water of weight have been thrown off from any 
part. Nor has there been any churning or thumping 
under the quarter, whether the ship has been travel- 
ling at her highest speed, or running through a gale, 
Each trial also disclosed an absence of vibration over 
the propellers, while the tests that were made in 
the worst weather she encountered showed that 
the angle of heel in rolling did not exceed 8 deg. or 
10 deg. The hull and engines have thus answered all 
the requirements of the designers. In consequence 
of continued ill-health, Sir W. H. White, Director of 
Naval Construction, was unable to be present, but the 
final trial was attended by Sir John Durston, Engineer- 
in-Chief. The vessel wasin charge of Captain A. A.C. 
Parr for the purposes of the trial. The Admiralty 
was represented throughout the trials by Mr. H. J. 
Oram, senior engineer inspector, and Mr. J. Rogers, 
the constructor}; Fleet Engineer W.H. Matthews repre- 
sented the Portsmouth Dockyard Reserve, and Chief 
Engineer W. H. Beckett represented the Chief Engi- 
neer’s department. Fleet Engineer J. M. C. Bennett 
was the chief engineer of the ship; the contractors of 
machinery, Messrs. Humphreys and Tennant, were 
represented by Mr. Robert Humphreys. 








INTERESTING SHIP REPAIR WORK. 

THE Wallsend Slipway and Engineering Company, 
Limited, have just completed an interesting job in 
the lengthening of the hull and in the reconstruction of 
the stern of an Italian passenger and cargo vessel— 
the twin-screw steamer Savoie, owned by the Veloce 
Company, of Genoa. Asection of nearly 170ft, was added 
to the length of the hull amidships, and it was found 
expedient in view of this to strengthen the structure. 
The upper strakes of topside plating were removed 
and replaced by heavier material, the stringer plates 
at the level of each deck were doubled, the bilge of 
the veseel was stiffened considerably by the doubling 
of the bilge plating, and the butts of the shell plating 
at various parts were strengthened. A new bilge 
keel was also fitted to the vessel, which will have 
the effect of making the vessel a much steadier ca 
boat. From time time, as the work proceeded, other 
large alterations were added to the original contract, 
the following being the chief items: To fit a large 
deep tank for the purpose of carrying fresh water at 
the fore end of the vessel. A complete steel lower 
deck in the midship length for the accommodation of 
emigrants. But the item calling for special comment 
was the reconstruction of the after end of the hull. 

The stern gear, consisting of the propellers and 
outer tail shafts, were originally supported in two 
cast-steel brackets, forming part of the stern frame. 
This system, which is now considered obsolete in 
modern twin-screw steamers, has been done away 
with. The cast-steel brackets were cut away from 
the stern post, and two new cast-steel brackets of 
entirely different design were fitted in their place. From 
these outer brackets the shell plating was bossed out by 
cutting away the structure an scarphing the appre part 
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of the various frames right fo: to where the shafte 
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originally emerged from the vessel, the whole being 
covered in with suitable plating. The former stern 
tubes were removed, and two new stern tubes of con- 
siderable length were fitted through this bossed out 
portion of the ship to carry the tail shafts; the 
inner stern tubes being now, of course, done away 
with. The tail shafts, which were found to be con- 
siderably corroded, were renewed of special Whit- 
worth steel. This work is in some respects unique, 
and was carried out in a manner which gained for 
Mr. Andiew Laing the experienced manager at Wall- 
send, the congratulations of those interested, and 
of some of the leading experts of the country. 

Extensive alterations and additions have also been 
made to the internal construction of the vessel. The 
first class passenger accommodatiun has been entirely 
gutted and rearranged, and a large number of addi- 
tional state-rooms have been provided. The first-class 
dining-saloon has been rearranged and largely added 
to; the music-room has been entirely rearranged, and 
is now @ very handsome apartment. A new first- 
class smoke-room has been built on the promenade 
deck. Tho second-class accommodation has been 
doubled, and the lavatory and pantry services have 
been increased to meet the greater demands which 
will be thrown upon them owing to the large addi- 
tion to passenger accommodation. The promenade 
deck, which extends for three-fourths of the vessel’s 
length amidships, and was before of very little prac- 
tical value owing to the boats being stowed there, has 
now been thoroughly adapted for the purpose which 
its name implies, and this has been accomplished by 
building a complete boat-deck, and removing the b>ats 
to this higher level, thus leaving the whole stretch of 
deck as a first and second-class promenade. In conse- 
quence of the number of passengers being increasd, it was 
found necessary to augment the refrigerating plant, and 
this has been effectually carried out on the Linde prin- 
ciple, a new insulated chamber having been fitted on the 
lower deck aft, with all coils, fans, racks, &c., com- 
plete. The vessel is lighted throughout with elec- 
tricity, and this installation has been entirely refitted. 
All this work has been completed by the Wallsend 
Slipway and Engineering Company, Limited, afford- 
ing an additional proof of the great resources of 
this well-known establishment, which, as the work 
itself suggests, includes a splendid graving dock. The 
whole of the work has been carried out to design plans 
supplied by Mr. H. E. Johns, naval architect, of Ham- 
burg, and under the personal supervision of Captain 
Rivera, the company’s superintendent, and all new 
work has been fitted to meet the highest class of the 
British Corporation and Registro Italiano. 

The Savoie went on her speed trials after reconstruc- 
tion, on Wednesday of this week, when, notwithstand- 
ing the increased displacement, due to lengthening, 
the same speed was got as with the original dimensions 
for practically the same engine power. The change 
effected in economical conditions is reflected in the 
following particulars : 


Original Ship. As Lengthened. 


Length... 372.15 ft. 438.27 ft. 
First-class passengers 78 130 
Second-class _,, 40 74 
Third-class am 776 656 
Cargo carried... 700 tons 2200 tons 


On the trial the boiler pressure was 180 lb., and 
with the engines working at 92 revolutions the power 
was 7000 indicated horse-power, giving a speed of 
17 knots. Mr. Brocklemann represented the owners 
—the Veloce Company; while Mr. William Boyd, 
managing director; Mr. Andrew Laing, general 
manager; and Mr. M. Murray, secretary, were pre- 
sent for the Wallsend Company ; Captain G. Primeri 
attended for the Italian Navy ; and Captain Rivera, 
a for the Veloce Company ; Mr. H. E. 
Johns, and several other naval constructors were also 


present. The trial was satisfactory in every way. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 29. 

Tron and steel trade conditions are slowly improv- 
ing, because of the gradual approach of prices to 
actual values, The reduction in structural material 
has helped that branch amazingly, and orders are 
rushing in for bridge and boat work. Steel boats for 
ake service are in great request. By a recent opera- 
tion the Carnegie interests have secured large ore 
interests in Lake Superior, which very greatly in- 
creases their control. The Rockefeller interests were 
the sellers, There is no change in quotations of mill 
and furnace products to speak of. A strong protest 
is being made against the steel railmakers for their 
postponement of revised quotations. Current quota- 
tions are 35 dols., a fair and just price is 20 dols. No 
large purchases will be made until a sufficient conces- 
Sion is made. Nearly every railroad company in the 
United States has plans of extension and improve- 
ment pigeon-holed, on account of excessive prices. 
The end is nearly reached. Production has been 
severely curtailed everywhere. The wages schedules 
with the workers in tin mills, sheet mills, and 





bar-iron mills may be signed any hour accordin 
to announcements on the basis of the promise o 
higher wages if prices advance. Bessemer pig will 
sell as fast as orders can be booked when it is 14 dols. 
Billets are 18.50 dols., buyers’ price 17 dols. The 
— interest prevails in the bituminous coal trade. 

essels are now loading 50,000 tons. Further orders 
are being turned down until the excitement over ad- 
vancing freight rates subsides. Inquiries by mail and 
cable have lately taken the trade by surprise. Operators 
are refusing to e to delivering coalabroad. Cost at 
mine 2.50 dols. Demand is crowding capacity. Exciting 
rumours are circulated as to large Continental orders. 
The advance in freights will probably restrict much 
business. There are no means available for shipping 
10 per cent. of the coal asked for. Rates to Mediter- 
ranean ports have advanced from 16s. to 2ls. Home 
demand is increasing. Rumours are afloat that 
Mr. J. P. Morgan, to whom all big financial 
schemes are attributed, has devised a plan by 
which the domestic markets are to be divided up 
among producing interests, each company taking care 
of a given locality. It reads nicely, but involves a 
number of difficulties. The plan involves the elimi- 
nation of competition by restricting each producer to 
his own territory. The consumers of anthracite are 
preparing for a strike among 30,000 miners who have 
been for years ground down to starvation limits. 
Coal is bsing accumulated by companies and con- 
sumers, and the strike will Je averted as long as 
possible until stocks are sufficient. The operators 
could avert trouble by meeting the united miners, and 
agreeing to a few Christian concessions. 








AN ELECTRIC SHOCK FROM STEAM 
PIPES. 


To THE Eprror or ENGINEERING. 

Srr,—Last Friday, a fitter at the works was sent to 
make good asteam joint that was blowing badly. On put- 
ting his hand to the wheel on the valve he had a smart 
shock up his arm; on touching the body of the valve 
with his hammer and withdrawing it for 4in., a stream 
of sparks was discernible. The electric tension must have 
been great, for on putting the point of his finger within 
34 in. of the wheel, a brilliant streak was quite noticeable 
—it may be noted that the fitter was standing on a ladder. 

The following sketches will explain the leaky joint. 
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Boiler pressure was 78 lb., and the steam issuing from 
the joint was very dry ; the shock was felt when the valve 
was opened to a certain extent. May we presume that 
the current was caused by friction, and only another 
form of Armstrong’s electrostatic machine ? 

Bristol, September 3, 1900. W. T. 








FIRE ENGINE DESIGN. 
To THE Eprror oF ENGINEERING. 

Str, —In your issue of last week we notice on Page 279 
an illustration and description of ‘‘ Steam Fire Engine 
at the Paris Exhibition,” constructed by Messrs. Merry- 
weather and Sons, of London, and in the description you 


say : 

‘*We give above an illustration of a new pattern steam 
fire engine, supplied by Messrs. Merryweather and 
Sons to the Metropolitan Fire og one: and of which an 
example is being exhibited by the firm at Paris.” 

Then follows a general description referring to the con- 
necting rod and crank motion, pump valves, and the 
variable expansion gear, water-tube boiler, &c. We 
wish to state : 

That the first variable expansion double cylinder port- 
able steam fire engine was constructed by us (Shand, 
Mason and Co.), and delivered to the Metropolitan Lon- 
don Fire Brigade on May 16, 1899, and the following 
important points of construction were embodied in it : 

he general arrangement with the engine placed at 
the back of the boiler and the fire-hole door towards the 
front and side of the boiler, is included in a patent taken 


out by James Shand, in the year A.D. 1863, June 13, No. 
1490, and since largely adopted by us. 

The steam boiler is of our well-known inclined and 
crossing water-tube description, patented by James 
Shand in 4.D., 1868, September 10, No. 2781. The pump 
valves are made of indiarubber, with gun-metal plate at 
back, with projecting ring and central guide, also spiral 
springs, in accordance with Patent a D. 1892, Saly 8, 

0. 12603. The engine is of the double-cylinder pattern, 
with retuzn connecting rod, two bronze piston ae. pass- 
ing on each side of the crank to a bronze crosshead, 
forged solid with pump piston rod ; in this crosshead is 
the joint of the lower end of the connecting rod, and 
made in accordance with Patent a.p , 1893, November 28, 
No. 22824, The engine is also fitted with variable expan- 
sion gear in accordance with Patent A.p., 1898, June 25, 
“ithe firs h urse, lapsed 

e first two patents have, of co la; ; the thi 
latter are still in force, and these have all been chen ~ 
by past or [pus partners of our firm. This engine is 
the result of experience and steady development. 

_ In addition to these improvements, there are others 

introduced by Commander Wells for increasing the coal- 

carrying capacity, and to fit the engine to the special 

_ ba ag requirements of the Metropolitan London Fire 
rigade. 

It is with no little surprise that, 15 months after the 
delivery of the first variable expansion steam fire engin 
and having since delivered to the Metropolitan Fire 
Brigade four others of the same pattern, we End Messrs. 
Merryweather and Sons claiming as novelties the intro- 
duction of the improvements above refe to. 

We draw your attention to these points, more parti- 
cularly as your journal is writing history for the future, 
and we feel sure that you are anxious, so far as possible, 
pond all information contained therein shall be correctly 
stated. 

We have made this variable expansion engine for other 
brigades than the Metropolitan Fire Brigade, and have 
also a considerable number of orders in hand for sizes 
be ng from 260 to 1000 gallons per minute, 

e enclose blue books of the patents to which we have 
referred, and photograph of our original double- 
cylinder variable expansion portable steam fire engine. 
Trusting that you will find space for this letter in your 
next issue, 

We remain, yours bang 
HAND, Mason, AnD Co. 
Upper Ground-street, Blackfriars road, 
September 5, 1900. 





THE ELECTRICAL CONGRESS AT PARIS. 
To THE Eprror or ENGINEERING. 

Sir,—In looking over the account of the joint meeting of 
the Institution of Electrical Engineers, and the American 
Institute of Electrical Engineers given in your issue of 
the 24th ult., I note that while your correspondent got the 
gist of the main part of my remarks correctly, he puts me 
on record regarding ‘‘substations” in a manner directly 
a from my belief and my statements before the 
join . 

Instead of saying that ‘“‘ultimately we will use phase 
transmissions and rotary converters to supply direct cur- 
rent to the motors,” I said that we were now uring this 
system successfully, but that I believed we would ulti- 
mately eliminate entirely the substation and rotary con- 
verter, and drive the car motors by alternating currents. 
The probability is that I hardly spoke loud enough when 
on the subject in which the error occurred. 

Yours respectively, 
Bron J. ARNOLD. 








‘“CRITERIONS OF STRENGTH.” 
To THE Eprror or ENGINEERING. 

Srr,—I feel much honoured by your references in an 
ediforial of your issue of August 24 to a paper which I 
read a few weeks ago before the Physical Soniety, but as 
in parts it might lead your readers to think that my re- 
searches covered more beg than they actually did, I 
feel that I may be pardoned for making a few remarks 
— the subject. 

y paper was entitled, ‘‘On the Strength of Ducti 
Matortals under Combined Stress,” and - oleae 
were made upon ductile materials only, by far the larger 
number being upon steels of not more than 0.50 per cent, 
carbon. Accordingly the conclusions I drew are to be 
regarded as true for such materials only. Materials 
of a brittle nature, such as hard steel and cast iron I have 
not as yet experimented upon, but the law of strength 
for them certainly differs from that for ductile materials. 

Similarly any arguments I have advanced upon the 
elastic limit and yield point phenomena are based upon 
the behaviour of steel specimens ; in the stress strain curves 
for brass it was found that the critical points were less 
well marked, while in those for copper a gradual bending 
over occurred and no marked yield point was found—see 
diagrams on pages 125 and 128 of paper—although copper 
is most ductile. Although the brass and copper curves 
might be used as adverse to my conclusions, as to the 
elastic limit, I do not think that ments drawn from 
the behaviour of cast iron can logically be applied to that 
of ductile steel and iron. 

With regard to the formule for combined bending and 
twisting, I think that you will find that Rankine’s—or 
the maximum stress—hypothesis leads to the formula 


M =4(m + Vm? + @), 


and that it is the maximum strain hypothesis, which, 
assuming a particular value for Poisson’s ratio, leads to 


M=8m+8V mi +2; 





and that while the latter turns out to be rather more 
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accurate, Anglo-Saxonengineers usually employ theformer, 
perhaps because it is the ‘‘common-sense” rule ; it takes 
stress to break ef body ; what more do you look for? The 
formula which the law of maximum limiting shearing 
stress leads to, M = Vm? + ¢ has never, to my know- 
ledge, been used in the design of a structure or machine. 
e case which presents the most striking difference 
between the maximum stress and maximum shearing stress 
views of strength is the case of simple torsion. If in pure 
tension test the yield point of the steel occurs at a stress 
f, the maximum stress theory would make it to occur at a 
stress f under pure en aoe under the shearing stress 
law it would occur at 4 f. From this we see that any factor 
of safety we might have intended to employ in designing a 
shaft under our old theory was at once halved by the 
actual facts of the case. 
I must thank you for bringing the results before our 
profession, to which I trust they will be of interest and use. 
Yours faithfully, 
JAMES J. GUEST. 
Cornwall Buildings, Newmarket-street, 
Birmingham, August 30, 1900. 

_[Mr. Guest is quite right as to the formulas for com- 
bined twisting and bending. The slip arose from reliance 
on the obiter dictum of an engineer well known as an 
authority on these matters, whose remark, therefore, 
ag nee being checked, as it should have been. 
—Ep. E. 








Victorian Locomotive Burtpinc.—The Pheenix Foun- 
dry aoe see Ballarat, Victoria, has completed its three 
hundred and fifteenth engine for the Victorian Govern- 
ment Railways, 





PrrsonaL.—The business of the late Mr. Henry Law, 
whose death took ee recently, is to be carried on as 
heretofore by Mr. R. St. George-Moore, M. Inst. C.E., 
17, Victoria-street, Westminster, who was associated with 
Mr. Law in many of his recent important undertakings. 





CaTaLocurs.—Messrs. Easton and Bessemer, Limited, 
of Taunton, have just issued an excellently got up cata- 
logue of engines and boilers, wood-working machinery, 

wage 3 machinery, and hydraulic machinery and pumps. 

he whole is printed on a very fine surfaced paper 
which does full justice to the numerous excellent engrav- 
ings. Many of the latter are, moreover, tinted. The 
letterpress is unusually full, though prices do not 
appear. The catalogue is strongly bound in an extremely 
neat cover. — The Transportation Development Com- 
pany, of Pittsburg, and 6, Clement’s-lane, Lombard-street, 
=.C., have issued a pamphlet describing the ‘‘ Schoen” 
steel cars in use on a number of American lines, and 
which, with a tare weight of, say, 14 tons, are capable of 
carrying 40 tons. Other sizes have also been made of 
even greater ag i The pamphlet can be obtained 
printed in English, French, German, Spanish, or Italian. 
—The General Iron Foundry Company, Limited, of 43, 
Upper Thames-street, E.C., have sent us a copy of their 
new — of Moline’s wrought-steel windows, in- 
tended for factories, warehouses, schools, and churches, 
and of which a large selection of standard patterns 
are available.—Messrs. Brown, Boveri, and Co., Limited, 
of Baden, have just published, in English, a descrip- 
tion of many important electrical contracts carried 
out by their firm in various parts of the Continent and 
also in England, particular attention being directed 
to the three-phase work in which this firm have 
been largely pioneers. Messrs. T. Ledward and Co., of 
35, Queen Victoria-street, London, E.C., have issued a 
small on describing the condensers for steam en- 
gines made by the firm, and which are supplied on the 
ejector or the evaporator principle. Tables are given 
showing the sizes required for engines of different 
powers, and prices are added throughout. The firm also 
supply radiators for heating purposes in several patterns. 

Tur Late Caprain CHAarLes ORDE-BROWNE.—We re- 
ret to learn of the death, at the age of 62 years, of 

aptain Charles Orde-Browne, a well-known writer on 
ordnanve subjects, which took place at the residence of 
his brother, Colonel Browne, at Peer’s Court, Gloucester- 
shire, on Friday last, August 31. The command he had 
of his subject, as is we!l known by those acquainted with 
him, was derived from his training in the Royal Artil- 
lery, with which branch of the service he was associa- 
ted from 1854 to 1871. Indeed, he came of a military 
stock, being the son of Colonel B. C. Browne, formerly 
of the Ninth Lancers, of Stouts Hill, Gloucestershire, 
and he obtained his commission from the Royal Military 
Academy, Woolwich, in 1854, and was promoted 
to be captain in 1862. Heserved in the Crimea in the 
siege train of the night attack on Sevastopol, and was 
mentioned in despatches ad goog conduct in the ad- 
vanced trenches. He received, the Crimean and Turkish 
medals, also the Sardinian C rder of St. Lazarus for valour. 
Captain Browne served for four years in the Royal Horse 
Artillery and was Captain Instructor, Royal Laboratory, 
which appointment he held until he retired in 1871. For 
several years he was a regular contributor on artillery and 
armourand cognate subjectsto The Hngincer, and also wrote 
for each issue of Brassey’s Annual the chapter on Armour. 
He was also the author of several works on these subjects, 
the best known probably being “‘ Armour and its Attack.” 
He had a lucid style, and his intimate practical know- 
ledge of his subject enabled him to write with authority, 
which was usually cy es by his readers. As head of 

the Transit of Venus Expedition to Egypt in 1874 he 


rendered valuable service. He was the Government 
judge on ordnance and warlike stores at the Chicago Ex- 
hibition in 1893, and was lecturer on armour-plates at 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JUNE. JULY. AvGust. 








a 
In the accompanying diagrams each vertical line represents a market day, and each horizontal line repre- 
sents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 11. in all other cases. The price 
of quicksilver is per bottle, the contents of which vary in weight from 70 Ib. to 80 lb. The metal prices are 





the Ordnance College, Woolwich. 


per ton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 
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WIGZELL’S DOUBLE TRIPLE-EXPANSION 
CONSTRUCTED BY 


MESSRS. 








Fig. 3. 
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Wz illustrate above, and on page 312, a double triple- 
Fipeusion engine, invented by Mr. E. E. Wigzell, of 
Billiter House, Billiter-street, London, E.C., this 
“— being one of 350 indicated horse-power, which 
1s being constructed for the Central Cyclone Company, 
London, by Messrs. Pollit and Wi , Limited, engi- 
neers, Bank Foundry, Sowerby Bridge. Figs. 1, 2, 
and 3 are — views of this engine, while Fig. 4, 
on page 312, shows a section of the high-pressure | 


is a valuable report on this engine by 
Professor Dalby, M. Inst. C.E., M.I. Mech. E. This 
report will be read with much interest, and it certainly 
justifies the hope that Mr. Wigzell may get a trial of 
his system on a more extended scale. We trust 
that we may before long be able to lay before our 
readers particulars of its application for marine 
purposes. 
Revort ON THE WIGZELL ENGINE. 


The oe 


cylinder with pi ar , ‘ 
shedlans - r 9p valve, and Figs. 5and 6 the inter-| The points to which the following report specially refer 


ow-pressure cylinders with D valves. | are: 


POLLIT AND WIGZELL, LIMITED, ENGINEERS, 





ENGINE. 
SOWERBY BRIDGE. 





(a) The turning efforts consequent upon a given set of 
indicator cards. 
(2) The balancing of the engine. 
a 


_ The hypothetical indicator cards used in the followi: 
investigation are shown in Figs. 14, 14a, 14) on page 313, 
One of the objects of the investigation is to discover if 
any other distribution of work between the cylinders is 
better than the equal division usually adopted for engines 
of the ordinary type. 


Data.—Cylinders. 
High pressure 12 in. in diameter 


Intermediate pressure ihe 16} ,, ” 
Low-pressure as ase ” ” 


The strokes of the lower set of pistons are the same as 
the upper set, viz. : 


High pressure... ass pee ite 15 in. 
Intermediate pressure ... yet aisras | | 
Low pressure... ae ost cae 18% ,, 


The difference of stroke is a consequence of the ai 
ment adopted. The stroke of the middle piston may a 
settled at will. The strokes of the outside pistons then 
de = upon the distances apart of the centre lines of the 
cylinders. 

Mass of the Reciprocating Parts.—The mass of the upper 
moving parts in any one cylinder should be exactly equal 
to the mass of the lower moving parts. For instance, the 
upper mass in the high-pressure cylinder consists of one 
piston and its rod and cross-bar, two d ing coupling- 
rods, a suitable proportion of the two outside triangular 
connecting-rods. 

The lower mass, to which this must be Be ap is made 
up of the lower piston, its rod and crossh and a suit- 
able proportion of the middle connecting-rod. 

The lower masses, estimated from the drawings, are ; 


High-pressure... 350 Ib, 
Intermediate pressure ... ” 
Low pressure... a3 1170 ,, 
Fay eee henna nt ual to these. 
_ Speed, 120 revolutions per minute= a second. The 
indicator cards used are shown in Figs. 14, 14a, 140 


313). 
Pith. ae which present themselves for solution are: 
(a) To find the simultaneous positions of the pistons 


for a given crank angle. ; 
(5) 'To find the simultaneous accelerations of the pistons 
for a given crank 


le. 
(c) To find ths excbeupending accelerating forces for 
each piston. A 
(d) To combine the steam and back-pressure lines of 
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the several indicator cards to get the effective pressure on 
the pistons. 

(e) To correct these pressures for the acceleration of 
the reciprocating masses, in order to obtain the pressure 
operating at any instant to drive the crank. 

(f) To construct the crank-effort diagram. 

The mass of the upper gear being the same as that of 
the lower gear, an examination of the drawings of the 
engine will show that the diagrams connected with the 
above problems need only be constructed for the middle 
crank, operated by the lower set of pistons. The com- 
bined diagrams for the two outside cranks, driven by 
the upper gear, will be similar in every respect but tuat 
there will be a phase difference of 180 deg. 


SIMULTANEOUS POSITIONS OF THE 
PISTONS. 


These are found by drawing the connecting-rod in diffe- 
rent positions, having given that the points P and A are 
bound to move in a circle and in a straight line 
respectively. The figures round the crank circle (Fig. 7), 
on the curves (Figs. 8 and 9), and on the line of stroke 
(Fig. 10) give simultaneous positions of the crankpin, the 
intermediate-pressure piston, the low-pressure piston, 
and the high-pressure piston. The intermediate-pressure 
and low-pressure pistons are connected by links to the 
points B and C of the rod. The point paths of B and C 
are so flat, however, that the effect of these links may 


Diacram Fic. 7. 
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be neglected and the projections of the points on the 
respective lines of stroke taken for the piston i- 
tions. The full thick line shows the centre lines of the 
connecting-rod for position 2. 


ACCELERATION OF THE Pistons. (D1AcRAM Fic. 7.) 


The motion of the high-pressure piston is that due toa 
connecting-rod of length A P. Its acceleration is therefore 
found by using Klein’s construction, or any other con- 
venient graphical process. Klein’s construction was used 
to find the ordinates of the curve (Fig. 10). These ordinates 
represent the acceleration of the piston to the same scale 
that the crank radius represents the acceleration of the 
crankpin. The acceleration «f the intermediate-pressure 
piston is for all practical purposes the same as the accelera- 
tion of the point B. To find this for a given crankpin 

ition, construct the acceleration —~ of the rod, and 
rom it find the whole acceleration of the point B. The 
component of this in the line of stroke is the piston accelera- 
tion required. Fig. 11 shows the construction for crankpin 
position No. 3. Choose any pole O. Draw O A, to — 
sent the acceleration of the point A. This can be en 
from the curve (Fig. 10). It is 3,3,. Draw O P, to repre- 
sent the acceleration of the crankpin. This is repre- 
sented by the radius P 9 (Fig. 7). A, P, is now the 
acceleration image of the line P when it is in No. 3 
position. On A, P, complete the rod, thereby fixing the 
points B, C, of the image. Join OB,. This line repre- 
sents the whole acceleration of the point B of the rod, 
t.¢., of the intermediate pistor. Projecting on to the 
direction parallel to the line of stroke, O B, represents 





the acceleration of the intermediate-pressure piston- 
Similarly O C, and O C, represent the whole acceleration 
of the point C and the horizontal acceleration of the low- 
pressure piston respectively. 

This construction has been carried out for 12 different 
crank positions and the curves (Figs. 12 and 13) drawn in. 

For any given crank angle and speed the simultaneous 
acceleration of the three pistons can now be measured off. 
The simultaneous values of the accelerating forces are 
found by multiplying the mass of the reciprocating parts 
corresponding to each cylinder by the acceleration found 
from the curves. 

The “— runs at 120 revolutions i minute, = 2 per 
second. Thecrank radius is 74 in. The numerical value 
of the acceleration of the crankpin is therefore 

wr = 49? nr 
_ 4 x 3.1416? x 4 x 7h _ 99 
12 
directed along the crank towards the centre. 

The acceleration of the intermediate-pressure, high- 
pressure, and low-pressure pistons for the crankpin posi- 
tion 2 scale ay presi 7.9 in., 2.95in., — 1.75in. The 
crank radius is actually 74 in., and represents an accele- 


ration of 99. Therefore the acceleration of the inter- 
mediate-pressure piston is 
7.9 


7.5 


x 99 = 104 














for the high-pressure piston 
2.95. 99 = 39 
7.5 

for the low-pressure piston 


-1.75. 99 = ~ 23.1 
7.5 


The reciprocating masses, divided by g (= 32.2) to get 


the force in pounds weight are 
Intermediate pressure = 600. 
High pressure = 350. 
g 
Low pressure = = 


The corresponding instantaneous values of the forces 


acting at the pistons to produce the necessary accelera- 
tion of these masses are therefore : 

Intermediate pressure = 2580 Ib. 

High pressure... = 436 ,, 

Low pressure =- ” 


at 4 instant the crankpin is passing through the posi- 
tion 
ACCELERATION AND Force Soaues For Fias. 12, 10, 13. 


The crank radius on the original drawing measures 
1.87 in., and represents an eration of 99 units. There- 








fore, 1 in. represents an acceleration of 53 units. If the 


curves are considered to represent the accelerating forces 
the scales to which they must be severally measured are : 
Intermediate pressure cylinder: 1 in. represents 


53 x 800 

—___—. = ,69 ton 

32 x 2240 : 
High-pressure cylinder: 1 in. represents 

53 x 350. _ rr 


32 x 2240 
Low-pressure cylinder: 1 in. represents 

53 x 1170 

nce ~ 2S OO Ok 

32 x 2240 we 


InpicaToR Diagrams. (D1acramM Fic. 8.) 


_ The pressure tending to drive the piston is at any 
instant the difference between the whole pressure on the 
steam side of the piston and the back pressure on the 
exhaust side. This is found from the diagram by measur. 
ing the intercept between the steam line of the diagram 
for one end of the cylinder and the back pressure line of 
the other diagram. Fig. 14 shows the high-pressure 
diagrams shaded so that it shows the width giving the 
effective — It will be observed that the effective 
pressure becomes nothing at O. From this point to the 
end, the engine drives the piston. The driving pres. 








Uy 
Y 





sure is set out in Fig. 15 for the high-pressure cylinder 
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toa scale, 1 in. equals 2 tons, the base being altered in 
length to correspond with the scale of drawing No. 1. 
The numbers correspond to the crank positions. Thus 
the ordinates of the curve SS measured from 00 give 
the effective pressure acting on the high-pressure piston. 
Similarly Figs. 16 and 17 give the effective piston pres- 
sures . Pg intermediate and low-pressure cylinders 
respectively. : 
he driving pressure is further modified by the fact 
that during the first part of the stroke, part of it is used 
to erate the motion of the piston. During the 
latter half the piston is being brought to rest, and there- 
fore the net driving pressure is increased by the 
amount of the accelerating force. These accelerating 
forces have already been found; they are shown in 
Figs. 10, 12, and 13. These curves have been added to the 
diagrams of Figs. 15, 16, and 17, redrawn to the proper scale. 
The width of the shaded figures give now in each case the 
net force acting on the connecting-rod to drive the crank. 
Thus, when the crank is in the position 2, the forces 
a respectively are from the intermediate-pressure 
cylinder 3.34 tons; high-pressure cylinder, 3.65 tons; 
low-pressure cylinder, 2.70 tons. : 
It_ will be observed that the change over points are 
moved to O, and O, owing to the acceleration. 


Crank-Errort DiaGRAM. Muppie Crank. (DIAGRAM 
, Fic. 18). 
The turning effort on the crank due to the simultaneous 


action of the three pistons is found in the following way : 
i Fig. 7 gives the position of the gear for crank 
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position No. 2. Let p, be the pressure acting at the high- 
pressure piston ; p, is to be measured from the diagram, | 
Fig. 15. It is the width of the shaded part at the ordi- 
nate 2. Let p, be 
intermediate piston, measured from Fig. 16; and p; the 
corresponding low-pressure piston pressure measured from 
No. 2 ordinate of Fig. 17. | 




















the aes from the | p; to A, the result being a pa 
i 


the distance between the high- 
cylinder centre lines respectiv 


The whole result is: 
1. A force (p, + po + 
high pressure crosshead. 
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(5522.9) 


The problem isto find the turning ¢ffort on the crank | 
Q P due to the simultaneous action of these forces on the | 


triangular connecting-rod, having given that A is guided | values and sign of p, and pz 
in a straight line iy the slide tom and that P is guided | crank due to (2) is to be fo : 
into one whose forces act respectively at A and P, the 
two constrained 


in a circle by the crank. Transfer the pressure p, to the 
point A. The result is a parallel force p, acting at A, and | 


4 couple po(— a); - a being tke distance between the | f 











2. A couple — po a + p3 a= — a (py — py). 
The sou the couple depends upon the instantaneous 
. The turning action on the 
und by transforming the couple 


ints. The only direction in which a 


orce can act at A is at right angles to the line of stroke. 


ps) acting at the point A, the | 





| high-pressure and intermediate-pressure cylinders and + a | Therefore the direction of the parallel. force at the 


ure and low-pressure | crankpin is also at right angles to the stroke. The arm 
. Transfer the pressure | of this couple is the projected length of the line A P on 
el force anda couple a. 


| the line of stroke. Hence the magnitude of the crankpin 
| force is 
(1) 


@ (Ps— Pa) — J, 


A P cos @ 





Fig. 2, 


NTERMEDIATE CYLINDER. 


TONS 





TONS. 





22. 1.P. CYLINDER. 


TONS. 





(@ bein -rod with 


; the angle made by the connecti 
the line of stroke), acting always at right angles to the 


line of stroke. The turning moment this exerts on the 
crank is given by 
L r cos 8, 
r being the crank radius and @ the crank angle, 
This becomes by substitution of (1) 
PPE A ease 
e538 (2) 


a@ varies so slightly for the different positions that it may 
be taken as constant and equal to 2.04 ft. 


(For position 2.) 
po measured from Fig. 16 is 3.34 tons. 


Ps ” 3” 
AP cos @ 


r cos 8 


” ” 2.70 ” 
» drawing No. 1 is 2.79 ft. 
r = .625 ft. ; cos @ = .5. 
The turning moment is, therefore, 
2 .04 (2.70 — 3.34) x .5 x .625 __ _ 1.48 
279 

The — sign means that the couple is to be set down 

below ‘the axis in Fig. 18, Curve No. 1, Fig. 18 











314 


ENGINEERING. 


[SEPT. 7, 1900. 








shows the value of this turning moment for a complete 
revolution of the crank. 

Considering formula No. 2, it will be evident that 
this couple vanishes when the crankpin is passing 
through positions 3 and 9. Its maximum occurs very 
near the dead points of the high-pressure piston. The 
middle crank has, therefore, no dead points. 

The yoo | effect of (p, + po + pz) acting at the cross- 
head is found in the usual way. ‘his turning effort is 
shown by curve No. 2, Fig. 18, for a complete revolution. 

For crankpin position 2, the sum of these forces is 


(3.65 + 3.34 + 2.70) = 9.69 ton tons. 


This, acting at the high-pressure crosshead, %.¢., at 
point A, causes a turning effort of 4.6 foot-tons. — 
This, added to the turning effort just found, gives 


5.60 — 1.48 = 4,12 foot-tons 


for the net turning effort. : 

The curves Nos. 1 and 2 (Fig. 18), added together, give 
the curve No. 3. The ordinates of this curve give at any 
instant the turning effort on the middle crank. 

The crank-effort diagram for the outer cranks are pre- 
cisely the same in form. Each cylinder exerts instanta- 
neously exactly half the turning effort which is given in 
Fig. 18, the two together exerting, therefore, exactly the 
same. 

The total turning effort acting on the crankshaft for a 
given crank position is therefore a curve found by add- 
ing two such curves as No. 3 for a phase difference of 
180 deg. ‘ 

The curves of Fig. 18 suggest one or two points of prac- 
tical design. 

Consider curve No, 2: Its form depends upon the sum 
of the pressures acting in each cylinder (p, + p2 + ps3). 
Curve No. 1 depends upon the pressures Ps and p, and on 
the distance between the cylinders. If the cylinders are 

roportioned to ee a greater value to p, and ps, and a 
ce value to »), the effect would be to increase the ordi- 
nates of curve No.1; and if the cut-offs, &c., are ar- 
ranged earlier in order to get a torque from No. 2 curve 
in the positions 3 and 9 (where the outer cylinders exert 
no torque) equal to that of the outer cylinders on curve 
No. 1 at the points 0 and 6, the sum of the two curves 
would then give a more uniform crank - effort curve. 
These considerations show that for the engine in question 
a larger proportion of work should be done in the outside 
cylinders, and that the cut-offs should be modified. __ 

Inasmuch as the pressure at the crosshead of the high- 
pressure cylinder is equal to p, + 2 + ps, greater 
surfaces are required than those given in ordinary prac- 
tice for a 12-in. cylinder. In fact the crosshead and slide 
bars for the middle crank should be designed for a cylinder 
exerting half the total horse-power of the engine. | 

Balancing.—The main idea operating in the design of 
the Wigzell engine is that for every mass moving an equal 
mass shall be arranged to move as nearly as possible in 
the same straight line with equal and opposite accelera- 
tion. The moving masses are conveniently divided into 
two kinds: 

1. Revolving. 

2. Reciprocating. 

Revolving Masses.—The revolving masses consist of the 
crankshaft and a proportion of the triangular connecting- 
rod. The middle crank is at 180 deg. to the two outaide 
cranks. The conditions that there may be balance at all 
speeds for the rotating masses without the addition of 
balance weights are : 

The mass, reduced to the common crank radius, of the 
outside cranks must in each case be equal to half the mass 
of the middle crank at crank radius. The middle crank 
must be placed midway between the two outer cranks. 
The three connecting-rods must be similar in form, the 
outer ones weighing each one half the middle one. These 
conditions are observed in the design of the engine. 

Reciprocating Masses.—The accelerations and forces 
due to these have already been found, Figs. 10, 12, and 13 
being the curves for them on a piston base. These curves 
have transferred to a crank base, Figs. 20, 21, and 22. 
Consider the high-pressure system, Fig. 20. The un- 
balanced force due to the motion of the bottom high- 

ressure piston is given by the ordinates of curve No. 1. 

e unbalanced force due to the motion of the upper 
high-pressure piston is given by curve No. 2. For per- 
fect balance a pair of ordinates, for a given crank position, 
should be exactly — and opposite. The error is given 
by the difference of the ordinates. This difference, or 
error curve, is shown by curve No. 3. The maximum 
ordinates of this curve get less as the ratio of the length 
of the connecting-rod to the crank increases. Curves No. 3 
of Figs. 21 and 22 show the errors for the interme- 
diate-pressure and low-pressure cylinders respectively. 
—_ 20, 21, and 22 refer to the cing of the forces 
only. There still remain the couples to consider. Takea 
plane containing the centre liner of thecylinders. The two 
outside reciprocating masses have exactly equal and 
opposite moments with respect to it, and therefore the 
couples are exactly balanced. Considering the motion 
of the low-pressure and intermediate-pressure pistons 
with reference to a vertical plane containing the 
centre line of the crankshaft, the moment of the 
error of the forces, shown on the di Figs. 21 
and 22, are not exactly equal and opposite. There results 
a couple error. The error would be reduced if the inter- 
mediate-pressure reciprocating parts were made equal to 
the low-pressure reciprocating parts. 

Summary of the Possibilities of Balancing the Engine. 

The revolving masses can be balanced exactly. 
RECIPROCATING MassEs. 


The primary forces can be balanced exactly. 


bearing th 


The couples and secondary couples about a 


central e at right angles to crankshaft can be 
balanced exactly. gly 
The —— about a vertical plane containing centre 
line of crankshaft cannot be balanced exactly, but 
on | be reduced by making intermediate-pressure 
and low-pressure masses equal, 

A remarkable feature incidental to the design of hod, 
zell’s engine is that, however the work in each cylinder 
varied, the work done on the middle crank is half the 
total work done by the engine, and the work done by each 
outside crank is always a quarter of the total. The cut-offs 
in the different cylinders may be made anything; the 
er connecting-rods add up the effect from each 
cylinder, so that the work is always divided between the 
cranks in the above proportion. : 

Another remarkable and valuable practical result is 
that there is scarcely any pressure on the main bearings 
due to the turning of the shaft. The whole pressure at 
the middle crank, for any crank angle, transferred to the 
central vertical plane containing the centre line of the 
shaft, is very nearly balanced by the whole pressures simi- 
larly transferred from the outer cranks. ese pressures 
do not exactly equilibrate one another because the cor- 
rection for inertia is different for the pairs of pistons on 
which the steam is simultaneously acting. They equili- 
brate very nearly, however. The author has seen an en- 
gine of this type running with the top brasses lifted away. 

Conclusion.—The great advantage of this engine over 
other types is, I think, that the main bearings of the 
engine are practically free from load due to the driving 
pressures. They only carry, in fact, the weight of the 
crankshaft and the relatively negligibly small loads due 
to the larities of the driving pressures ca by 
the effect of the inertia of the reciprocating parts. 

The crankshaft of a six-cylinder engine ofthe usual 
type would probably be supported by seven main bear- 
ings. The total ure acting on the six pistons at an 
instant is transferred to these bearings, and the shaft 
must be turned on the friction these transferred pres- 
sures cause, thereby reducing the mechanical efficiency of 
the engine. A deviation of the ings from line may 
increase the friction and diminish the mechanical efficiency 
to a serious extent. These sources of loss of energy are 
entirely avoided in the Wigzell engine. The friction on 
the main ings due to the driving pressures is practi- 
cally ni/, and the method of arranging the cylinders trans- 
versely to the shaft makes it unnecessary to maintain a 
number of main bearings in line. The mechanical effi- 
ciency of the engine should, therefore, be much greater 
an an engine of equal indicated power arranged in the 
usual way. This feature is in itself enough to justify an 
extended trial of the engine; it is accompanied by the 
further advantage that for the purpose for which the 
engine 1s intended to be used, it is well balanced ; the 
‘or nenge dl forces and the primary and secondary couples 

ing completely eliminated. There is an engine of this 
type working at the Coborn-road Rope Works. The 
vibration from it is practically ni, not enough to upset a 
— standing on edge on the main bearing, though the 
8 was rapidly varied. There are no dead points, 
t = the outer cranks are at 180 deg. to the middle 
c 


An examination of the drawings will show that a 
Wigzell engine occupies considerably less room than an 
engine of ordinary type of equal power. 

; . W. E. Datsy. 

City and Guilds of London Institute Technical 

College, Finsbury, E.C., July 13, 1900. 





ae Menus Rattway.—The Govne = ne 
way Company is preparing to run trains from King’s 
Cross to Leeds and York without intermediate stoppages. 
The new services wi in as soon as mid-rail water- 
troughs are finished. Later on, through trains to Scotland 
are to be run with two stops only between London and 
Edinburgh, viz., York and Newcastle. 


MancuEsTER SzwaGe.—The River Committee of the 
Manchester City Council held a ial meeting on 
Friday to consider a report to the council upon the ques- 
tion of purifying the sewage of Manchester. Two sets 





of plans and estimates had been prepared by Mr. J. P. 
Will i C.E., one being based upon the report of 
ex who were by the committee, and the 


other upon the requirements of the Local Government 
Board. . Wilkinson’s estimate of the cost of a 
scheme based on the experts’ report is 337,713/., while 
if the requirements of the Local Government Board are 
fully met, the cost would be 487,283/. The report does 
not recommend which scheme should be ed with ; 
it will be for the council to decide. 


Lxereps Tramways.—The tramway committee of the 
Leeds City Council is seeking powers to lay down six new 
lines of tramway in different of which are not 
as yet served. They are: 1. A line along Kirkgate to con- 
nect the Kirkgate and New York-street, and the Vicar- 
lane, and New Market-street tramways. 2. A tramway 
branching out of the existing one at the junction of Vic- 
toria- and Meadow-lane, thence along Victoria-road, 
School-close, and Bishopsgate-street, joining the existing 
tramway in Wellington-street. 3. Lines in City-square, 
in front of the General Post Office, to connect existi 

tramways in Infirmary-street and Welli -street. 4. 
A route at the junction of Kirkstall-road and 
West-street, thence along West-street and St. Paul’s-street, 
joining the a tramway in Infirmary-street. 5. A 
tramway in St. P. Sige to connect the lines in Wel.- 
fgets and : “Chaneine * So commencing at 

@ existing one a wn extending 
Harrogate-road to the junction of Street-lane, joining the 





INDUSTRIAL NOTES. 

Tue Parliamentary Committee assembled at Hud- 
dersfield during the latter part of last week in order 
to prepare matters for the Trade Union Congress, 
which commenced its sittings on Monday last. The 
procedure generally and the arrangement of the re- 
solutions are in the hands of the Standing Orders’ 
Committee, but much has to be done by the Parlia- 
mentary Committee, to facilitate such proceedings. 
Then the latter have to revise, if necessary, the final 
balance-sheet, so as to take in all subscriptions and 
fees to Congress up to the latest appointed date. 
Again, if any unforeseen circumstances should arise 
they would have to fit in references to them to be in 
order in the programme. The opening day was, as 
usual, one of formality for the most part. The chair- 
man of the Parliamentary Committee formally wel- 
comed the delegates. Then there was the town’s wel- 
come on the part of the Municipal Council. After 
such formal proceedings, the Parliamentary Committee 
report was read, the discussion of it being post- 
poned as usual until after the Presidential address, 
on Tuesday morning. We, however, will defer our 
review of the Congress until next week, so as to deal 
— a proceedings as a whole when they are com- 
pleted. 


The Ironworkers’ Journal for September contains a 
report of the half-yearly meeting of the North of Eng- 
land Conciliation and Arbitration Board. The report 
of the Standing Committee states that they had only 
been required to meet three times in the half-year, es 
the business had been generally of a routine character, 
not a single case having arisen to necessitate their 
services in the way of mediation. The wages of the 
iron and steel workers had been advanced under the 
sliding scale at each of the three ascertainments, the 
aggregate advance being 10 per cent. on the piecework, 
andonday-workers in proportion. Other men, not under 
the scale in the same way, had been advanced 5 per 
cent. in two ascertainments. Although there had been 
no serious dispute requiring attention, the committee 
had to deal with many cases of ‘‘ lost time,” this being 
a matter of adjudication when caused by the employers. 
The president and vice-president moved and seconded 
the adoption of the report, and spoke favourably of 
the — which was being made in the way of 
peaceful settlements of labour disputes. Reports are 
also Abe of the last asertainments whereby in the 
North of England wages were again advanced 3d. per 
ton on puddling and 3 per cent. on forges and mills 
wages by the piece. In the Midland Wages Board 
wages advanced 6d. per ton, and 5 per cent. on piece 
wages at the same date. The balance-sheet of the 
North of England Board shows that the cost of the 
half-year’s working was only 428/. lls. 4d. The cost 
of meetings was: Employers’ charges, 24/. 10s. ; ope1a- 
tives, 32/. 5s. ; but the latter also were paid for loss of 
time, 55/. 10. At this small cost disputes leading to 
stoppage of work have been averted. Moreover, the 
system of conciliation adopted has had the effect of 
solidifying the feeling in favour of peaceful methods in 
dealing with labour questions. Both parties meet on 
a common level to engage in the same work. 


The monthly report of the Associated Blacksmiths 
for the current month also contains the half-yearly 
financial report for 1900. The report states that 
trade still continues fairly good, and it notes that in 
August there were many additional shipbuilding con- 
tracts booked, and were well distributed. over the ship- 
building centres generally. It is noted that the cost of 
fuel is causing a good deal of inconvenience, and some 
hesitation as to ing contracts. Good orders have 
also been p in marine and other engineering and 
machine work, and the prospects look brighter than 
they did a few weeks ago. As s the rise in 
the price of fuel and raw material, the report draws 
attention to the fact that it is not due to the work- 
men’s advances in wages, for the latter have followed 
the former. There were 36 more in receipt of unem- 
ow hee benefit than in the previous month, but the 

ottish holiday season is responsible for this, not a 
decrease in trade. The total number in receipt of 
superannuation benefit was the same as in the pre- 
vious report, and there was a decrease of 16 in receipt 
of sick benefit. There have been three accident 
claims of 100/. each in the year so far, and in each 
case the injured member was paid compensation 
under thé Compensation Act. There is some friction 
at places as to the determination of the employers to 
revert to fortnightly payments. The question of 
overtime has also cropped up at Leith and Edin burgh, 
but there is a difference of opinion as to the policy to 
be pursued. 


The report of the National Boot and Shoe Opera- 
tives’ Union states that there has been no improve- 
ment in the state of trade, the branches generally 
stating that trade is dull, quiet, or bad. Happily 
disputes have been few, and those of no importance. 
The movement for a revision of ‘the statement” in 











The secondary forces cannot be balanced exactly. 


existing tramway near the Canal-gardens at Roundhay. 





the Manchester district has been successful, the manu- 
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facturers having in most instances met the require- 
ments of the men. In order to effect this settlement, 
it appears that the Manchester branch has had to 
support a number of non-union men, which the report 
regrets, as every effort has of late years been made to 
induce all working at the trade to join the union. At 
Dundee a system of discharging at one firm caused some 
ill-feeling ; but, instead of a strike, the discharged men 
were compensated by the union. A similar complaint 
was made as to a Nottingham firm, and the men 
demanded the discharge of a foreman and operator ; 
but, an interview with the firm led to a settle- 
ment. Attention is called in the report to boy and 
girl labour in boot and shoe factories, and a jimen 
of indenture is published to show how little the 
apprentice is to get from the system in vogue as 
therein shadowed forth. There appears also to be 
frequent accidents to boys and girls by the loss of a 
finger by the machines, The award in connection with 
the Leeds dispute gives an advance of 5 per cent. to 
the pieceworkers in the lasting and finishing depart- 
ments. On the whole, the report indicates progress 
for the members of the union. 





The Taff Vale Railway strike has oe. | ended, but 
not before great losses had been incurred by the stop- 
page of work. One may well ask why the matters in 
dispute could not have fon settled without a strike. 
Frail human nature was at the bottom of it; passion 
got the better of reason for a time, till blows had 
been struck. If negotiations had been éntered into at 
the firat, the question of non-union labour would not 
have arisen. Dortanately the terms of settlement pro- 
vide for conciliation in the future. To the activity 
and energy of Sir William Thomas Lewis is due the 
credit of the settlement arrived at. The terms are as 
follow : 

‘*], All men to be reinstated in one month. 

‘“©2, Services to be considered continuous, as regards 
pensions, &c., as though there had been no strike. 

‘©3, All summonses and other legal proceedings to 
be withdrawn. 

‘*4, Conciliation Board scheme to be considered by 
the several local railway companies, and adopted, if 
possible, by October 31. : 

‘5, Men’s programme to be submitted to the Board, 
if constituted by October 31; if not, to be considered 
by the directors.” 

The above terms were submitted to a mass meeting 
of the men, held at Cardiff on Saturday last, and were 
approved, only five men voting against it. The im- 
portation of ‘‘ free labourers” was immediately stopped 
by telegram from the manager, who said, ‘‘ All vacan- 
cies filled.” In a few instances men were found who 
protested, but the union officials regard the terms as 
satisfactory. As a result of the settlement, some 
50,000 miners, who had ‘refused to cut coal, out of 
sympathy,” resumed work. Conciliation being pro- 
vided for, mutual negotiation will now be carried on 
so as to avert such strikes in future. Meanwhile we 
commend Mr. Hopwood’s suggestion that the railway 
companies would lose nothing by receiving in confer- 
ence a thoroughly responsible agent of their servants 
to discuss matters in dispute. We would add that 
each body of workers in all employs should have their 
permanent committee to conduct all such negotiations. 

There is still a deal of uneasiness in connection 
with the Great Eastern Railway dispute, the delay of 
the directors being severely oriticieed in some quarters. 
For the moment the platelayers seem to voice the 
undercurrent of discontent, as shown by the brief re- 
oe of a meeting held at the end of last week at 

tratford. After a lengthy review of the situation by 
the men’s secretary, who seems to regard the action of 
the directors with distrust, the following resolution 
was carried unanimously : 

“That this meeting of platelayers and permanent- 
way labourers views with disgust the action of the 
directors in unwarrantably delaying reply to our 
demands. We are of opinion that if by September 15 
our demands are not conceded, there is ample justifi- 
cation to cease work. We hereby instruct the secre- 
tary of this grade to at once arrange for the issue of 
strike notices.” 

The wording of the above ie regrettable in every 
way. If ‘‘ regret” had been substituted for * disgust,” 
it would have been much better ; but the whole tone of 
the resolution is of a threatening character. It is such 
resolutions as these that give to labour disputes that 
air of dictation which is so much condemned. 

In Lancashire it is —— that the position of 
the various engineering industries varies considerably. 
In some branches activity is not only being fully main- 
tained, but new work is coming forward freely, while 
in others there is a slackening off, though not as yet of 
& very serious character, as regards employment. The 
chief department in which it is felt is in the textile 
machine-making industries, but this, of course, affects 
other sections. The slackening off in this department 
18 not felt in all centres alike. In some work goes on 
merrily, in other places quietude prevails. But the 


affecting the cotton industries, which may pass awa 
at an early date. In the building of locomotives an 
other engines there is the same activity as of late, and 
in all sections connected with electrical and hydraulic 
machinery there is plenty of work in hand and plenty 
more in store to fill the places of completed contracts. 
Ironfounders are still busy, and boilermakers find no 
lack of work as a general rule. Some sections of 
machine toolmakers also have a good deal of work in 
hand. The chief complaint now is the high price of 
fuel and of material. 





In the Wolverhampton district, business in the 
iron trade is described as flat. Offers are not wanting, 
but the terms are such that producers refuse to accept 
them. Forward contracts are therefore at a stand- 
still, and consumers limit their orders to present press- 
ing wants. Marked bars are in fairly regular demand, 
and manufacturers maintain their full quotations, 
with extras for special brands. In the other branches 
little business has been doing. It is reported that old 
contracts are being cleared off, and that some firms 
are barely able to keep the furnaces and mills running 
at fulltime. Prices are weaker, and unmarked bars 
are sold below the associated makers’ quotations. 
There is more activity again in the steel trade, but the 
pig-iron market is quiet. The engineering and allied 
trades are mostly busy, but perhaps the pressure is 
not quite so great as it was. But no real slackening 
off is reported as regards —— The same may 
be said of the hardware industries generally. Some 
are busier than others, but that is due to various 
causes. On the whole, the position is favourable, and 
the outlook not bad. 


In the Birmingham district, though business has|}, q 


been languid, prices have been well maintained. Some 
cutting of prices is reported, but not by the associated 
manufacturers. Outside competition is felt to some 
extent, especially in some departments, but not enough 
to lower the quoted rates. In the engineering and 
allied industries, and also in the other iron, steel, and 
other metal-using trades, there has been general 
activity, but in some a slackening off has been mani- 
fest. The high price of fuel and of material tends to 
check that activity, but employment on the whole is 
good. The position is not unfavourable in the district. 


with what is called the group of transport trades than 
in other industries. In most cases the skilled indus- 
tries are pretty quiet, including the engineering and 
allied trades, t: building trades and allied branches, 
and in the textile trades of all sections. But in the 
carrying trades there is revolt, not only in this coun- 
try, but abroad. In addition to the two great railwa 
disputes already referred to, the guards on the Mid- 
land Railway feel dissatisfaction with the concessions 
made to them, and have passed a resolution to abide 
by their programme. The railway clerks are request- 
ing concessions in wages and conditions of employ- 
ment, and on some other lines of railway the workers 
are agitating for better terms. 





The recent disputes on the Continent have mostly 
been in connection with the transport trades, This 
was the case in Spain ; but there the disputes seem to 
have been settled, or the strikes have fizzled out. At 
Dunkirk, France, negotiations were — at the 
close of last week, with the view of settling the dis- 
pute. At Marseilles the strike of draymen continued, 
the proferred arbitration having failed to find favour 
with the employers. At Havre the dispute has been 
ended by large concessions to the workers. 

There is, however, another serious dispute at Havre, 
some 7000 ironworkers having ref to accept the 
offer of an advance in wages of 25 centimes. So 
aggressive have been those on strike that the town 
was filled with military, and frequent collisions have 
taken place between the strikers and the troops. 





Negotiations for the establishment of a Conciliation 
Board in connection with the coalmining industries of 
Lancashire have been in progress for some time, and 
now the scheme is fairly advanced for its formation. 
oe another step towards peace in the labour 
world. 


The South Wales coal strike has ended. The com- | P®& 


pany (Rhymney Coal and Iron Company) have con- 
ceded the terms demanded by the men, after protracted 
negotiations with the miners’ agent for the district. 
The men attribute their victory to the fact that they 
now form part of the National Federation of Miners 
of Great Britain. 

After a strike of five weeks, and t loss of time 
and money, the miners of Cadzow Colliery, Lanark- 
shire, have returned to work, the one man struck 
inst having consented to join the union. Was the 
victory worth its cost ? 

The miners connected with the South Staffordshire 
Coal Trade Wages Board have applied for an advance 


The unrest in the labour world at present is more | th 


Tne members of the Amalgamated Society of Engi- 
neers in the London district are agitating for an ad- 
vance of 2s. per week in all sections of the trade. It 
is proposed to take a ballot of the members upon this 
question, 80 as to ascertain the feelings of the whole 
trade on the subject. Of course the men will have to 
obtain the sanction of the society before they can take 
offensive action. 





THE BRITISH ASSOCIATION. 
Address to the Mechanical Science Secti 
By Sir ALEXANDER R. Brynrkg, President of the Section. 

Lookine back at the addresses of my many distin- 
ep predecessors in this chair, I find that, devoti 

eir attention as they have done either to the gener: 
progress of engineering knowledge or to those particular 
parts of it that have e eir personal study, the 
possible field of observation has become somewhat cir- 
cumscribed, Everyone, I think, must by this time be 
fairly well acquainted with the p made in our 
work during the present century or during the reign of 
Her Majesty the Queen. But although this detailed 
examination of progressive advancement may appear ab 
first sight to be exhausted, yet it may be not altogether 
unprofitable if we endeavour for a few minutes to con. 
sider how, and under what circumstances, that advance- 
ment has alone become possible. 

Living as we do at the end of the nineteenth century, 
and surrounded as we have all of us been from our earliest 
years with a march of progress unequalled in the world’s 
annals, we are apt to assume that the circumstances which 
surround us, the general attitude of the scientific mind, 
and our conception of Nature and its phenomena, are 
things which come to us by nature as our birthright, 
forgetting that they are the result of thousands of years 
of work and thought among some of the greatest minds 
that the world has ever produced. It may not, therefore, 
be displeasing to the audience which I see before me if 
in an imperfect way I sents to lay before them some, 
at all events, of the salient facts which lead up to our 
present outlook on the scientific matters with which our 
profession deals. 

We as civil engineers define our profession as being 
“‘the art of directing the great sources of power in Nature 
for the use and convenience of man.” Consequently our 
success or otherwise will depend on the estimate we may 
form of Nature as a whole, and of those great sources of 
power which it places at our dis Undoubtedly in 
the history of the world there never been a period 
when the study of Nature has been so open and free from 
all prejudices of any kind whatever, as 1b has been during 
he present century; nor, perhaps, with but few excep- 
tions, has there ever been in any age or country a time 
when Nature and her laws have been investigated with so 
pure and steadfast an aim after actual truth without the 
mind being ies by authority or preconceived ideas 
derived from those great departments of human thought 
which deal more particularly with matters of faith, 
morals, and religion. 

This eo raceme of mind in which we now ap- 
oer all subjects relating to science has not, I need 

ardly say, been the case in the past. Some persons may 
ascribe it entirely to the inductive method introduced by 
Bacon, as opposed to the too exclusive confinement of the 
mind to the deductive systems of the older scholastic 
er which preceded his time, and to which in a 
arge measure he was undoubtedly instrumental in giving 
the death-blow. This view, however, is not altogether 
correct, for in the teaching of Socrates and Aristotle we 
find continued reference to the importance of inquiry, 
observation, and induction. 
And in the cases of Hipparchus and Ptolemy in the 
best days of the Alexandrian school of astronomy we find 
the most laborious observations carried on for hundreds of 
years under circumstances and with instruments which 
we should now consider totally inadequate ; and by their 
means discoveries were then made with an accuracy which 
surprises us ; and from these discoveries conclusions were 
drawn which for more than a thousand years stood the 
test and satisfied the requirements of some of the most 
acute thinkers of the world. 
We should, I think, in the first instance inquire how it 
came about that the t mental energies of philosophers 
of the ancient world failed to produce that fruit which we 
in later are gathering in such rich abundance. 
To arrive at some idea on this question we must 
endeavour to picture to ourselves the inner consciousness 
of the great minds of antiquity when they first began to 
contemplate the circumstances by which they were sur- 
rounded, and were called upon by that inexorable and 
mysterious longing of the human mind to answer those 
great questions of the whence and the whither which are 
so strangely rooted in the hearts of all deep-thinking 


2. 
‘o them was presented for the first time those great 
ature by which we are always a 
an 





phenomena of 
many of these being of a character at once to c 

at other times to terrify, the beholder. And in what I 
— call the childhood of the human mind, they, like 
children of a later age, were prone to ascribe to what 
they saw around them qualities and properties to which 
——— in themselves had no relation. 

6 I may call the nascent a ee 
strong in all ~ a ae eg to eg hese ancient 
p ie free play of fancy imagination 
sad ub apne thotaetvet cumelag thasane, “Conmeqemany 

not upon the facts of unerri ature. uen 
we see in the early age of Greek ht, the otasal 
laws of the universe in smi 
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of orders may be due to temporary causes 





in wages, on the ground of the high price ruling for 
coal. 





smiling morn or darkening night, 
in raging sea or the thunderbolts of heaven, pres Th to 
the immediate action of benevolent or malevolent powers 
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in the celestial world ; and a3 a consequence the Greek 
mind from its earliest period became saturated with the 
beautiful conceptions of her poets, and following from 
this when philosophy first approached the subject, theories 
were broached and conclusions were adopted, many of 
them on an utterly erroneous basis. 

Steeped as the Greek mind was in its lovely ideals of 
Nature, it is not surprising to find that, when their 
philosophers began to formulate their theories, these 
deductions took the place of fact; and celestial observa- 
tions, when they made them, as they undoubtedly did, 
were used, not for the purpose of illustrating the laws of 
Nature as we interpret them, but, as a means, partly re- 
ligious and partly philosophical, in support of their pre- 
conceived ideas of the universe, the foundations of which, 

aving been laid in poetry, became crystallised in the 
wonderful conceptions of the great men who directed 
their country’s minds. 

In looking, therefore, at Nature in the earlier ages of 
scientific thought, we find the standpoint from which 
everything was viewed was narrowed down to a universe 
construc’ for man alone, the powers of which were 
governed by the caprice and whim of the great gods of 
Olympus, and yet even in this period we notice true 
opinions arising with regard to the structure of the 
universe. For instance, Pythagoras—and Aristarchus— 
conceived the idea that the sun was the centre of the 
universe, and that the planets revolved around him. This 
correct deduction was to a large extent vitiated by bring- 
ing it into relation with another conception, that of har- 
monics. Hence we find the true ideas of Pythagoras 
mixed up, and in a sense confused, by this theory of the 
harmony of the spheres. And even when at a later period 
more accurate observation gave the ancients still better 
data on which to reason, they yet continued to ascribe, 
as the very names of the planets indicate, connections 
between them and the gods. 

The outcome, however, of the teaching of the Greek 
schools, culminating as it did in the splendid work of the 
Alexandrian apes gps resulted in the mistaken 
formula that the earth was the centre around which all 
the phenomena of Nature were carried on. 

It must not imagined for one moment that 
Hipparchus and Ptolemy were not acute and accurate 
observers. They at an early period detected some of 
those inequalities in the moon’s motion which require all 
the force of the gravitation theory to explain. They 
defined, by patient observation, the irregular motions of 
the planets, sometimes progressing, sometimes ret: 
ing, aud with wonderful accuracy they were able to 
measure the precession of the equinoxes, which carries 
the equinoctial points backwards along the line of the 
ecliptic. They had a very clear conception of the rotundity 
of the earth, as we know from the fact that they made 
a ttempts to measure an arc of meridian. 

All this wonderful mass of observation and discovery, 
when taking into consideration the imperfect means at 
their disposal, will ever remain throughout all ages one 
of the — monuments to perpetuate the fame of the 
men who produced it. 

The question at once arises, How was it that with 
their wonderfully accurate observations and their perfect 
knowledge of the movements of the heavenly bodies they 
did not arrive at some of those revelations which later 
ages have brought to light ? 

It is difficult to answer this question with any degree 
of precision, but one can see clearly that their minds were 
governed, and the results of their inductions vitiated, by 
conceptions such as those of which I have above spoken. 
These conceptions were that, seeing that the sun, moon, 
and planets appeared to revolve around the earth and 
return at different periods into closed orbits, therefore, as 
a circle was the most perfect of all figures, they must 
necessarily revolve in circular orbits, and that as celestial 
bodies this motion must be uniform. Consequently, to 
unite together the accurate observations that they had 
made of all the varying motions of the heavenly bodies, 
they had to invent circular orbits and smaller orbits 
carried by these in which the sun and planets revolved, 
and so gradually built up that wonderful and —- 
system, to which the name of Ptolemy is always attached, 
of cycles, epicycles, and deferents by which in a most 
complicated manner they were able at length to reconcile 
their accurate observations with their preconceived idea 
of circular motion. The Ptolemaic system will always 
remain a wonderful monument to the skill of the ob- 
servers and the acuteness of the thinkers in the ancient 
world, 

Turning now to the domain of mechanics, with which 
was intimately bound up their ideas of geometry, we find, 
as our old friend Euclid has long since taught us, that 
they were not only among the most acute reasoners, but 
that they logic, which, when applied to such 
conceptions as these, has remained after years the 
text-book in our schools. But in their estimate of the 
uses of geometry and the functions of the conic sections, 
the philosophers of old 2d them mainly as a species 
of intellectual athletics by which the mind was trained 
and perfected, and they believe that it was degradation 
to apply that knowledge to the affairs of mundane life. 

In the case of Archimedes we see the master-mind 

ppling for the first time with some of the great pro- 

Jems of mass and of force, and solving to a large extent 
some of the principal problems pl: before him. But 
here also Greek notions of mass and of force were mixed 
up with others, which ascribe to them properties perfectly 
ideal, and it was considered in the words of our great 
poet, that the application of these wonderful discoveries 
to the affairs of life was ‘‘base mechanical.” No doubt 





much of this was due to the fact that the teachings of the 
old Greeks were held to be exclusively the property of 
certain schools and academies, and that the culture of the 
mind was the object in view. On the other hand, all the 








affairs of life connected with the mechanical arts were 
confined for the most part to a large section of the people 
who were held in slavery, and who, with but few exce’ 
— never rose to intellectual pursuits. But, above 

as their ideas crystallised into the form of concrete 
theories nearly allied to many supernatural copeeetons, 
these were gradually absorbed by the priesthood an 
pose ong with the national faith, to differ from which, as 
in the case of Socrates, meant recantation or death. 

Reviewing, therefore, the above impressions of the 
ancient world, we find the most accurate observations 
combined with the most fanciful theories, worked out 
with a logical and a mathematical skill which all the 
world admires, yet vitiated by conceptions or theories 
based on fanciful resmblances, and the whole gradually 
consolidated by woman into a mass of superstitious 
Some, to differ from which was to incur the odium of 

eresy. 

We shall see as we proceed that this palsy of the mind 
was again repeated after a lapse of 1500 years. But even 
in the century which immediately preceded our era, we 
have indications that there were clear theories which, h 
they been followed out to the full, might have led to an 
earlier gathering in of the fruits of science. 

At this point I may perhaps be permitted to read a 
few es from the great Latin poet Lucretius, who in 
his sweet Pyrrhean verses attempts to lay before his be- 
loved Memmius, the Roman soldier, the learning of the 
Greeks. I shall use Munro’s translation. The entire 
six books are taken up by an attempt on the part of 
Lucretius to explain to Memmius the whole realm of 
Nature, starting from the atomic standpoint of Democritus 
and Epicurus. 

I should explain that in the following 
tius calls the atoms the first-beginnings of things. 

This m was written in the first century before our 
era, and gives a good idea of the attitude of the Roman 
mind in its admiration of Greek philosophy, while at the 
same time attacking the gross superstition of the priests. 

‘**When human life to view lay foully prostrate upon 
earth, crushed down under the weight of religion, who 
showed her head from the quarters of heaven with hideous 
aspect lowering upon mortals, a man of Greece ventured 
first to lift up his mortal eyes to her face, and first to 
withstand her to her face. Him neither story of gods nor 
thunderbolts, nor heaven with threatening roar could 
quell: they only chafed the more the eager courage of 
his soul, filling him with desire to be the first to burst the 


Lucre- 


- | fast bars of Nature’s portals. Therefore the living force 
of his soul gained the oe on he far beyond the 
flaming walls of the world, and traversed throughout in 


mind and spirit the immeasurable universe: whence he 
returns a conqueror to tell us what can, what cannot 
come into being ; in short, on what principle each thing 
has its powers defined, its deep-set boundary mark. 
Therefore religion is put under foot and trampled upon 
in turn ; us his victory brings level with heaven.* 
‘*This terror, then, and darkness of mind must be dis- 
lied, not by the rays of the sun and glittering shafts of 
ay, but by the aspect and the law of Nature; the warp 
of whose design we shall begin with this first principle, 
nothing is ever gotten out of nothing by divine power.+ 
‘*We must admit, therefore, that nothing can come 
from nothing, since things require before they can 


severally be born and be brought out into the buxom | p 


fields of air.t 

‘* Moreover Nature dissolves everything back into its 
first bodies and does not annihilate things.§ 

** And yet all things are not on all sides jammed together 
and kept in by body : there is also void in things. || 

**Time also exists not by itself, but simply from the 
things which happen the sense apprehends what has been 
done in time —_ well as what is present and what is 
to follow after. And we must admit that no one feels 
time by itself abstracted from the motion and calm rest 
of things.” {J ; 

Lucretius, speaking as in the following lines of atoms as 
the first-beginnings, appears to have the conception, not 
only hak atoms, but also of ——- Bows ge : . 

5 ies again are partly first-beginnings of things, 
partly those which are formed of a union of first fe: 
nin 

‘* But since I have proved above that nothing can be 
a from nothing, and that what is begotten cannot 

recalled to nothing, ae ee pea must be of an im- 
perishable body, into which all things can be dissolved at 
their last hour, that there may be a supply of matter for 
the reproduction of things.”++ 

I must conclude my quotations from Lucretius with his 
splendid exordium to Memmius in the second book. 

‘“‘ Apply now, we entreat, your mind to true reason. 
For a new question struggles earnestly to gain your ears, 
a new aspect of things to display itself. But there is 
nothing so easy as not to be at first more difficult to 
believe than afterwards; and nothing, too, so great, 80 
marvellous, that all do not gradually abate their admira- 
tion of it. Look up at the bright and unsullied hue of 
heaven, and the stars which it holds within it, wandering 
all about, and the moon and the sun’s light of dazzling 
brilliancy ; if all these things were now for the first time, 
if I say they were now suddenly presented to mortals 
beyond all expectation, what could have been named that 
would be more marvellous than these things, or that 
nations beforehand would less venture to believe could be ? 
Nothing, methinks; so wondrous strange had been this 
sight. Yet how little, you know, wearied as all are to 
satiety with seeing, any one now cares to look up into 
heaven’s gli quarters ? Cease, therefore, to be dis- 
mayed by the mere novelty, and so to reject reason from 





* Book I., page 2. + Jbid., page 4. +t Ibid., page 5. 
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your mind with loathing ; weigh the questions rather 
with keen judgment, if ~ ss to you to be true, 
surrender; or, if they are a f , gird yourself to 
the encounter. For, since the sum of sg is unlimited 
outside beyond these walls of the ae the mind seeks 
to apprehend what there is yonder there, to which the 
spirit ever yearns to look forward, and to which the 
oy, immission reaches in free and unem d 
ight. 

n the early centuries of our era, however, a 0 
change was coming over the human mind. We have 
seen from the above quotations that, even before the 
—— of. cg tri thinki a Rp . inning to 
revolt against the superstition e old mythology. 

Soon after there arose the Neoplatonic school at Alex. 
andria, which mixed up, in a way difficult to describe, 
beautiful conceptions of moral and religious training 
through astronomy and the sciences, in an inexplicable 
tangle of pseudo-Greek philosophy. 

At the same time there was gradually stealing over the 
minds of men, an entirely new feeling, born of a new 


ad | faith, which taught that things earthly and appertaining 


to the earth were of slight importance, and that all the 
splendid learning of the Greeks was but mor a apm ged 
and that the thoughts of man must be directed, not to the 
present, but to the future. 

Among these conflicting ideas, there was intruded the 
outer barbaric power which knew nothing of science or of 
philusopby, but which by its virile force and austere 
tenacity of moral worth, overran and conquered the 
Roman Empire. These untutored les were soon 
attracted by the beautiful simplicity of the new religion, 
and were gradually absorbed into the Christian Church. 

In the year A.D 640 a serious blow was struck to ad- 
vancing science, and for a thousand years we are parted 
from all the learning of the ancient world by the destruc. 
tion of the Alexandrian Lib: by the Saracens. 

Then followed for nearly a thousand years that period 
of intellectual torpor which we generally dominate ‘the 
dark ages.” To r,t extent natural science became un- 
known, the astronomy of the Greeks degenerated into 
astrology, and when occasional thinkers did inquire into 
Nature’s secrets, it took the form of alchemy, and a 
desire to discover the philosopher’s stone, and the trans- 
mutation of metals. Mixed up with these were also a 
school of magicians, individuals who revelled in mysteries 
—always an indication of > soca superstition. 

During this period the ideas of the universe were taught 
from the books of Moses ; even the learned lost all con- 
ception of the rotundity of the earth, and, indeed, we 
have treatises written to prove that we live on a flat 
world. Of course, during the period I am speaking of 
there were some minds, in isolated cases, which still be- 
lieved in the teaching of the Ptolemaic system. But the 
overruling authority of the Church crushed out all inquiry 
into the nature of things, deeming it sufficient that men 
should either remain ignorant, or devote their attention 
to a future existence. At length, however, after the con- 
quest of Constantinople, in 1453, there came a period 
when the literature of the ancient world again claimed 
attention, and the logic of Aristotle became the dominant 
factor in the teaching of the Church. Another element 
was also contributing to the revival of the human intellect. 

The Saracens, after their conquest of Alexandria, had 
reserved in the universities of Bagdad and Damascus 
much of the learning of the philosophers of the ancient 
world. This, in the course of “CU followed their con- 
quests along the northern coast of Africa, and was gradu- 
ally — into the Euro mind by the teaching of 
the doctrines of the school at Salamanca; and it is to 
this channel, strange to say, that we are indebted for what 
we know of the tenets of Hipparchus and Ptolemy, as 
well as to many of the alchemistic sciences which they 
themselves assiduously cultivated. Thus gradually we 
see dawning upon the benighted minds of the Middle 
Ages a revival of the learning of the ancient world. 

he invention of printing and the lessons of the Refor- 
mation at once threw open the whole question to indepen- 
dent thought, and at the same time afforded a means of 
free interchange of opinions throughout the whole world. 

About this same time the vex —— of the earth’s 
rotundity was for ever set at rest by the discoveries of 
Columbus in 1492, and the circumnavigation of the globe 


in 1522. 
(Zo be continued.) 





Tue Cramps.—Mr. 8. H. Cramp, of the William H. 
Cramp Ship and Engine Building Company, who is in 
London, denies a report that his company is to be con- 
solidated with the Harland and Wolff Company, of 
Belfast. 

A Frencu Exzcrric Ratiway.—A new electric line of 
the Orleans Railway Company in Paris, which is worked 
by electricity, and which is 2} miles in length, runs from 
the Austerlitz dépdt to the Quai d’Orsay, and is under- 
ground for its fulllength. An electrically-worked transfer 

latform, 30 ft. long, connects all the tracks on the 
Baal d’Orsay. This platform can carry electric locomotives 
of 50 tons. The amount of power required for these 
locomotives is 500 kilowatts, and the current is sup; lied 
through a third rail from three sliding contact shoes, 
while overhead wires are utilised at the Quai d’Orsay 
dépét, and also for the switches. The power station at 
Ivry contains two electric generators 1000 kilowatts 
aad, producing a three- current of 5500-volt se 
sure, and a frequency of 25 alternations per second. Two 
substations transform this alternating current into a con- 
tinuous current of 550 volts for power purposes, and of 
500 volts for lighting. 








* Book II., pages 52 and 53. 
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mber of views given in the Specification Drawings is stated 
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Where inventions are communicated from abroad, the Names, éc., 
of the Communicators are given in italics. 

Copies of Specifications be obtained at the Patent Office Sale 
Branch, 25, Southam; Buildings, Chancery-lane, W.C., at 
the uniform 


date of the tienen of the song eg of @ complete 
cification is, in each case, given after the abstract, unless the 
Sree has book sealed, sehen the dats of sealing is given. 
person may at any time within two months from the date of 
i of a complete Specification, 


A 
advertisement of the nce of & 
0, of opposition to the grant of a 
centitned in Che A. 


give notice at the Patent 
Patent on any of the grou: 


ELECTRICAL APPARATUS. 


16,311. H. Savage and W. T. Henley’s Telegraph 
Works Com > . ndon. Core 
Cables. August 10, 1899.—In cables of the kind which depend 
for the perfection of their insulation on the maintenance of an 
absorbent insulating material in a thoroughly dry state, it is pro- 
posed to lay up in the cable throughout its length a rubber 
insulated wire, which, it is stated, provides a circuit for localising 
a fault by means of a loop test, and may be used by the jointer 
to communicate with either terminal or as a means of communi- 
cation between the terminals when the cable is useless. (Accepted 
July 18, 1900 ) 


20,480. C. Curwen, London. Arc Lamps. [5 Figs.) 
October 12, 1899.—A hand-regulated arc lamp of the enclosed 
type is provided with means for striking the arc by hand, the 
said means comprising a movable carbon supported within a 
metal tube, which extends outside the lamp frame casting, and is 
movable therein by means of a thumbscrew, or other device, 
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allowing the movable carbon to be approached into or drawn from 
contact with the fixed carbon ; one arrangement comprising also 
a telescopic sliding joint for the movable carbon, a spring catch 
retaining the slide in the required tion. In the device shown 
a scissors clutch operates the movable carbon when the handle is 
moved a half-turn. Two or more movable clutch devices may be 
connected together. (Accepted July 25, 1900.) 


15,017. H. Weymersch, Paris, France. Storage 
Batteries. July T1800. "The inventor proposes to — 
the life under heavy discharge and the capacity of pas 
lead accumulator plates, by mixing the oxides for pasting with 
acidulated water containing, say, 50 per cent. of pyridine 
(C,H, N), or salts of the same group, and by immersing the 
finished plate alternately in water or dilute sulphuric or hydro- 
chloric acid and in a solution of gene water, and alcohol. 
When the dipping process is used the pyridine addition to the 
paste may, if desired, be dispensed with. The Fag dipping 
solution may comprise water 60 per cent., pyridine 30 per cent., 
alcohol 10 percent. (Accepted July 25, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


18,781. W. J. Crossley, Manchester, and J, Atkin- 
son, le. Gas-. Blower. [8 Figs.) tem- 
ber 18, 1899.—In combined internal combustion motors and blow- 
ing engines, the motors preferably working on the “Otto” or 
four-stroke cycle, a single-acting working cylinder of such an 
engine is placed on the same axial line as a blowing cylinder, the 








een n. - 
eter eree ~~ 


cylinder o; into the closed end of a 
weg vot soggy, te n of the working 


mouth of the working 
larger single-acting blo’ 
cylinder is an extension on the 
cylinder, the effective i 
the annular space between the two diameters. connecting- 


back of tine pleton of the blo 


to a pin fixed in the smaller diameter of the combined piston, the 
blo’ cylinder being betweer the working cylinder and the 
crankshaft. The combined machine is thus compactly arranged, 
and the reciprocating parts are light. (Accepted July 25, 1900.) 


GUNS AND EXPLOSIVES. 


4585. J. M. Herring. Mapperly, Derby. Shell. 
{4 Figs] March 10, 1900.—Within a aly or projectile are a 
number of smaller or subsidiary shells, each cha‘ with an ex- 
plosive, and provided with atime or other fuse. These shells are 
packed in with an explosive which is ignited by a time fuse, 
or upon impact, so that when the shell is burst, the subsidiary 
shells are scattered with their time fuses ignited, and burst sub- 

uently to the e in the main shell. The inner or sub- 


seq 

sidiary shells may be cylindrical, and placed within the outer shell, 
so that their axes are parallel to the axis of the outer shell. They 
are —e 
to the wall o! 


arranged in groups round the interior, and close 
he outer shell, their diameter and length being so 


It 












4 


SRY a5 
ASR 
2 <4 Al 4 

NS 4 au 






Y 
ZZ 











Z 
j 
Y 
Z 





Z 
NA VUE TL 
SSS 





458s.) 


adjusted that they will fit in and leave a central or axial space and 
a space at each end of the shell, which together with the axial 
— is filled in with an explosive charge. Between the ends of 
the shells in one group and those in the group next to it, felt 
or other packing may be placed, in order to form a cushion 
and also to prevent movement of the subsidiary shell within the 
outer shell. One end of each subsidiary shell is made detachable 
in order to charge it, and each shell is provided with a lateral 
opening in which a fuse is secured, the said lateral eae being 
loca‘ fo fo yonre'sos the ~y = 80 pag e ~ fuses 
are ign y the ex ion of the charge in the axial space. 
(Accepted July 25, 1900.) 


7029. W. Lloyd Wise, London. (Skodawerke Actien- 
Gesellschaft, Pilsen.) Transferring Ordnance. [5 Figs.) 
April 14, 1900.—According to this invention apparatus for trans- 
ferring heavy ordnance or parts of the same from carriages or 
sheds, upon which the said ordnance is capable of being trans- 
ported in parts or entire, to firing itions or vice versa, com- 
prises screw spindles which (engaging in nuts in the baseplate) 
can be inse into foot bearings sunk into the ground, and on 
being rotated serve to raise or lower the baseplate with its load 




















so that it may be released from or placed upon the transporting 
device. A lifting device for use in connection with the before- 
mentioned arrangement comprises two stiffened longitudinal 
bearers which can be brought into an inclined position on both 
sides of the baseplate by means of jacks, and upon which one 
eg of the gun is run in order that by lowering the bearers it can 

laced on the other part, and the a device removed, 
or that it can be separated from the other part by raising the 
transporting device p! thereunder. (Accepted July 25, 1900.) 


16,595. C. H. Curtis, London, and G. G. Andre, 
Glenlean, Argyleshire. Explosives. August 16, 1899.— 
An explosive is constituted of detonating and non-detonating 
combustibles. The detonating substance may be gun-cotton or 
other nitro-explosive, and the non-detonating substance may be 
a combustible of the gunpowder class. One such compound con- 
tains 10 per cent. of gun-cotton thoroughly blended with 90 per 
cent. of a mixture of nitrate of barium or potassium, paraffin coke 
and low-burned charcoal in combining proportions; and it is 
stated that such a mixture may be detonated by a No. 6 deto- 
nator. In one method pf manufacture the non-detonating com- 
bustible is constituted first and is then blended with the gun- 
cotton by means of inco edge runners, and the mill 
cake is afterward granula one into pellets. It is stated 
that when the explosive is ignited by a fuse it burns progressively 
in the ordinary way, but that when detonated it burns through 
in practically an instantaneous manner. A non-detonating on 
ture suitable for use with 12 per cent. of gun-cotton contains 
barium nitrate 62 per cent., potassium nitrate 20 percent., paraffin 
StenS cent., charred wood meal 6 percent. (Accepted July 
5 . 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


19,931. W.H. Wright, Bridgeburg, Ontario, Canada. 
Roller Bearings. [4 Figs.) October 4, 1899,—A ’ 
comprising r rollers in circular series, with the smaller 

of the rollers in one series presented towards the smaller ends 
of the rollers in the other series, is so constructed that the hub or 
sleeve encircling a shouldered shaft can be removed from the 


latter or moved endwise along it without disturbance or ad 


constructed that the rollers will come away with it, and the shaft 

forming a part of the bearing is provided with taper bearing-sur- 

faces upon which the rollers run; these surfaces (one of which 

forms the should portion af id) converge one towards the 

other, and one of them is removable, being constituted by the 

exterior of a ring screwed upon, or otherwise adjustably secured 
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(13,934) 


to the shaft. The sleeve is preferably tapered upon its interior, 
and the tapered rollers are secured upon that interior, the smaller 
ends of the coned surfaces in the sleeve being presented towards 
the centre of the Lary | in such a manner that the latter as a 
whole has its smallest diameter intermediate of its length, so as 
to be able to take up end thrust as well as thrust, whichis trans- 
verse to the axis of the bearing. (Accepted July 25, 1900.) 


190. E. S. Pycraft and E. A. Durrant, Great 
Yarmouth, Suffolk. Ice- paratus. [2 Figs.| 
August 24, 1899.—Teeth of the crushing rollers when made of curved 
form as has hitherto been common, are, it is stated, liable to the 
disadvantage that their ends break off at the point of curvature. 


Fg.2. , 





Fig.1. 





According to this invention 


the teeth are formed as straight 
spikes, which are screwed obl 


iquely into the rollers in annular 
series on planes at right angles to the roller axis. The spikes all 
slope in one direction. It is stated that with this apparatus the 
ice is crushed with a less expenditure of energy than is the case 
when curved teeth are used. (Accepted July 18, 1900.) 


17,809. _C. H. Clifton, Johnstone, Renfrew. Metal 
Sawing Machine. [3 Figs.) September 4, 1899.—In circular 
sawing machines for cutting metal, the saw is traversed forward 
by a friction-feed motion consisting of a wormwheel on a feed 
screw driven in the usual way, but running loose and driving by 
friction a disc or blank wheel fastened to the feed screw; the 



































‘ 
said wormwheel and disc being kept in frictional contact by a 
spring or springs made adjustable, and arranged to compensate 
for the wear of the frictional driving surfaces. The saw friction 
feed motion may be upon the feed screw or feed shaft, or placed 
intermediately between the feed screw and the usual driving 
motion. (Accepted July 25, 1900.) 
MINING, METALLURGY, AND METAL 
WORKING. 

14,915. C. A. Parsons and A. Q. Carnegie, New- 
qastie-cm-Tyne. Ventilators, (2 Figs.) July 19, 1899.— 
Amine ventilator for use with a steam turbine plant is arranged 


so that the air in motion is utilised for the purpose of condensing 
the exhaust steam from the fan engines. The air is caused to pass 


rewoncemrncenee 
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through either an air-cooled condenser or through a condenser in 
which a small =. of water is used, the said water being in 
fact vaporised in part and the remainder therefore cooled by the 
air current. Two or more fans may be used in parallel, and when 








rod of the combined machine may have its small end connect 
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ment of the rollers, and to render this possible the sleeve 





two are employed they are placed on opposite ends of the turbine 
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shaft, thus allowing smaller fans to be used than if only one were 
employed, so that they are suitable for being directly operated at 
that high velocity which is best suited to the steam turbine. 
(Accepted July 25, 1900.) 


RAILWAYS AND TRAMWAYS. 


10,969. C. P. White, Bedford. Couplings. [5 Figs.) 
June 16, 1900.—In combined central and side couplings and draw 
gear with automatic central buffer for railway rolling stock, this 
invention provides a device comprising tightly coupled side 
chains which accommodate themselves to the varying angular 
relation of the central buffers when travelling on a curve, and 
has particularly for object to cause the head of the central buffer 
to which the coupling hook is pivoted to act as a guide for the 
coupling hook so as to insure its presentation in proper position 
for automatic engagement with the other buffer and drawbar. 


(0,963) 





It also provides a compact arrangement of the combined buffer 
and drawbar springs, and the parts of the frame in which the 
drawbar and its spring or springs are guided and held. In one 
arrangement the coupling comprises central buffers and an auto- 
matic coupling hook, carried by combined buffer and drawbars 
made either single or double and applied to act on combined 
buffing and draw springs mounted in a frame in rear of the head- 
stock, and side couplings comprising swingle-tree levers pivoted 
to the respective drawbars, loosely connected to the headstocks 
and coupled together by chain and screw couplings. (Accepted 
July 25, 1900.) 

5782. G. 8S. Holmes, Liverpool. Wagon Couplings. 
(3 Figs.) March 28, 1900.—A part automatic railway coupling 
according to this invention comprises two links hinged so as to 
be rigid against p in one direction when they are in line. 
A lever-ended spindle passes across the end of the wagon and 
carries at its centre a projecting arm which is adapted to raise 
the coupling when the spindle is turned by one or other of the 
levers, and when so turned a detent falls or is moved by spring 
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force into position, and holds the spindle with the coupling raised 
until such time as the other wagon to be coupled has been brought 
into position, and in so doing in touching the buffer heads 
actuated trigger rods in connection therewith, which serve to re- 
lease the detent and to allow the coupling to fall into the hook of 
the adjoining =. The detent is provided with ahandle, so that 
it may be rele by the shunter if desired. (Accepted July 25, 
1900. 


SHIPS AND NAUTICAL APPLIANCES. 


4144. P. Horn, Hamburg - Eilbeck, Germany. 
Vi (6 Figs.] March 5, 1900.—Screw vessels for navi- 
gating in shallow water are provided at the bottom of the hull, 
and an arched tapering conduit of semicircular section, the lower 
edges forming two keels united at the bow and gradually sepa- 
tating towards the stern. In some cases vanes of considerable 


Fig.1. 

















length are fixed in the arch, and run screw-wise in a direction 
contrary to that in which the propeller is rotated, and it is also 
pro to employ additional p liers i ing in diameter 
and in pitch towards the stern. Two rudders are used, one at 
the termination of each keel, and they are coupled mechanically 
so that they are maintained mutually parallel. (Accepted 


July 25, 1900.) 
16,727. BR. B. Daines, Gravesend, Kent. Cleansing 
* Hulls. [4 Figs.) August 17, 1899.—For the dislodging 
and destruction of barnacles and the like from the hulls of sea- 
going vessels, paraffin oil, or other petroleum or like substance 
is passed by gravitation and suction through a pipe or pipes from 
the deck downwards for egress at or near the keel of the vessel, so 
that in rising against the hull, it may attack the barnacles and 
other marine growth adhering thereto, and so reduce the same 
in strength as to cause them to drop off. The liquid so employed 
may, if preferred, beforced by a pump. (Accepted July 18, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


9232. O. Gehre, St. Pa Germany. Tube Cleaner. 
{8 Figs.] May 18, 1900.—' ph memes cleaner com a 
piece of piping co ng in length to the beiler tubes to be 
cleaned. To one end of the pipe is secured a toggle-lever head 
to which levers or links are pivoted, and through the pipe a rod 











is also.provided with a toggle-lever head facing 
pipe pe en toggle levers pivoted toit. The 
le to each other 


is passed, which 
the head of the 
toggle levers are inclined at a predetermined 

are linked together by means of bolts or pivots upon which 
loose cutting rollers are arranged to revolve. By moving the rod 
axially in relation to the pipe the angle formed by the le 
levers is enlarged or reduced, as the case may be, the cutting 
wheels being acoueney brought nearer, either to the rod 6 or 
to the tube wall; which arrangement admits of the accurate 
adjustment of the said cutting wheels or rollers to accommodate 
the diameter of the boiler tubes. Behind the joint head a coiled 
spring is arranged to slide along the rod and to afford a yielding 
support to the head, and by means of the rod the said ing may 
be compressed as required, by properly setting the butterfly nuts 
bearing upon the ring or loop, which serves the purpose of a 
handle. After the a jus has been fitted with its cutting 
wheels and inserted into the tube, the said cutting wheels are, by 





adjustment of the butterfly nuts, firmly pressed against the crust 
of scale. Then, by means of the handle the instrument is bodily 
moved backwards and forwards in the longitudinal directions. 
After each such longitudinal movement the instrument is turned 
a little oe eae ts axis, so that it shall next operate upon 
another t of the scaly crust ; then it is again reciprocated 
longitudinally, and so on; the alternate movements being con- 
tinued until the whole of the scale is scored by several or a 
number of deep longitudinal cuts. When this cutting or scoring 
operation is completed, the cutters are removed ond wheels or 
rollers of cylindrical shape, with sharp teeth on their peripheries, 
are substituted. The apparatus is now again moved backwards 
and forwards within the tube, until the toothed wheels have 
finished loosening and crumbling the scale which had already 
my woo into strips by the wheels or rollers. (Accepted July 

9809. A. J. Boult, London. (W. J. Koch, Hamburg, 
Germany.) Condensers. [2 Figs.} May 28, 1900.—In this 
condenser a cold water ~~ is used to condense the steam, and 
the suction of the liquid when falling through a pipe and past 





the orifice of a smaller pipe which connects with the upper pa of 
the condensing spray vessel, serves to exhaust any air collecting 
in the said vessel, thus avoiding the necessity for employing a 
mechanical pump. The particular forms of apparatus illustrated 
are described and claimed. (Accepted July 25, 1900.) 


9075. J. Simonis, Frankfort, Germany. Water- 
Tube Boilers. (6 Figs.) May 16, 1900.—The chief feature of 
this invention lies in the arrangement of passages sidewise of the 
water-tubes in the interior of the water chambers in such a manner 


also a nest or cell of tubes or co’ lates in the upper boiler 
with which the divided nig ho water chguaber com- 
municates for the purpose of o ing a more effectual circula- 
tion of the water in the separated groups of tubes. The passages 
for the circulating currents are extended to above the water level 
in the upper boiler, and the upper end thereof is fitted with a 
circulation inducer, which co! of a number of tubes or a 
series of cells formed of corrugated or similar plates. (Accepted 
July 24, 1900.) 

3726. C. Samson, Keyham, Devon. Water-Tubs 
Boilers, (7 Figs.] "Hebrusry 26, 1900. This water-tube boiler 
comprises a flattened water ber extending ‘above the fire. 
grate, and connected by vertical tubes with a flattened steam and 
water chamber above, the chambers and tubes being so arran, 
in combination with a baffle situated about midway of the tubes 





Fig.1. 





Pig.2. 





(3726) 


that the flame and products of combustion pass one edge of the 
lower chamber, return over it through the lower parts of the 
tubes, and then pass the edge of the baffle, so as to return under 
the upper chamber. through the upper parts of the tubes and from 
thence to the chimney. In oue arrangement a mud collector 
forms a communication between the feed and the lower water 
chambers. (Accepted July 25, 1900.) 

and E.G. Paine, 


17,826. H. and D, Paine, Lond 
Blandford, Dorset. sin (8 Figs.) Septem- 


Engine. 
ber 4, 1899. — invention hee a fluid motor of the rotary 
type, and it comprises two rollers or drums in mutual engagement 
by means of two or more helically arranged grooves and webs, the 
said rollers or drums being mounted on axles rotating in a steam- 
tight chamber, the arrangement being such that the steam or 
other fluid admitted into one end of the chamber passes into the 
helical grooves in the one roller or drum and exerts pressure on 
the helical webs on the other roller or drum and thus imparts 
motion to them. The case or chamber is so shaped that it partly 
encircles each of the rollers or drums, closely fitting the one 
having the helically arranged grooves, and the waves on the other 
one. Steam is admitted on to one end of that part of the case or 
chamber containing the roller or drum having the helically arranged 





(nse) 


grooves, the arrangement of the helical grooves being such that 
each groove is cut off before it exhausts at the other end. Thus 
no valve gear is , and by compounding two sets, per- 
haps of different proportions a degree of expansion may be ob- 
tained. In order to prevent waste of steam between the webs and 
the grooves in which they work, the passage must be barred at 
least in the plane of diametrical coincidence, i.e., where the centre 
lines of the cross-section of the piston and the groove coincide. 
This may be effected by fitting thin pieces of metal at intervals 
along the webs in such manner that their planes are parallel with 
the cross-section thereof. These plates engage with recesses in 
the sides of the grooves in the other roller or drum and are of 
such a shape and size that just before one piece gets clear of its 
recess the one next behind it comes into operation to bar the 
age of the steam. (Accepted July 25, 1900.) 

















ens) 


that the steam and water mixture from the lower series of water 
tubes is conducted separately into the upper boiler to that from 
the other series of tubes, a tion wall being provided for 
this purpose in the lower part of the water chamber. There is 


16,284. C. A. Parsons, G. A. Stoney, and H. Ful- 
, Ne e-on-Tyne. Turbine Blades. [27 Figs.] 
August 10, 1899.—This invention relates to the commercial pro- 
duction of rings of blades for steam turbines, the blades of such 
rings being variously disposed, and the methods of pro g 
such rings of blades being of differing character. The claims re- 
late to: (1) The assembling and binding together of turbine blades 
by means of one or more metallic strips, which strips are pro- 
vided with notches to receive the blades, and are formed into 
rings, semicircles, or sectors, the notches being closed up to grip 
the blades. (2) Rings, semicircles, or sectors of turbine blader, 
having a shroud or shrouds in which notches are cut; blades 
gripped in the notches by of the teeth in the shroud or 
shrouds ; the base shro wer A considerably wider than the 
blades ; and grooves in the rotating or fixed parts of the turbine 
within which the shrouds are held. (3) Mechanism for cutting 
metallic shrouds and closing in the teeth upon the blades com- 
prising a rotated table, and oscillated cutter, and a reciprccating 
closing punch. (4) A a of snnitanonnty cutting meee 
shroute, and closin mn es, re 
4 of the Miades. (5) Casting turbine 


creeping or irregular 8 
them by perforated 
blades into a metallic ieoatin securing ivigs and Fiades ina 


eu 
strips and a frame, ramming u e frame, s 
cenit box, withdrawing the frame, and pouring. the molten 
metal into the vacated by the frame. (6) ating » 
blade rings of turbines by means of a frame to retain the 
blades in — ena oo _ bry cae eren- 
tial pieces two e eces , 
SS alierdunane for turbine blades as claimed in claim 5, a a4 
of — to hold the blades in position. (Accepted July 
25, 1900. 
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THE INTERNATIONAL ELECTRICAL 
CONGRESS. 
(Continued from page 306.) 
Batrery Reeunation By Dynamos. 

Since the automatic regulation of batteries is not 
very reliable, and rather complicated and costly, 
M. Thury employs for this purpose a dynamo whose 
electromotive force can reverse very rapidly by 
gradually passing through zero. A total difference 
of 100 volts requires a ‘‘survoltrice ” of + 50 volts, 
to be driven by a special servo-motor. . The several 
batteries must be equal. To reduce sparking in 
the dynamo, the armature is made short, the com- 
mutator long and of many sections, many poles 
are applied, and the air gap is comparatively large ; 
compounding is advisable. The author had put up 
two installations, at Christiania, where light and 
tramway currents are taken from the same power 
station, and on a mountain railway, in both cases 
with excellent results. Large battery dynamos are 
also employed at Milan. 


CoNDENSERS. 

Mr. P. Boucherot, of Paris, had prepared a report 
on the applications of condensers, which, in his 
opinion, would be used much more largely if care- 
less construction had not damaged their reputation, 
Even in large installations condensers should not 
introduce any element of danger. Most problems 
concerning condensers on alternating circuits can 
be treated like electrical resonance questions. The 
author added a note on some interesting, though 
finally useless, novel experiments. It occurred to 
him that thermo-couples ought to be able to re- 
place capacity and to bring about phase difference. 
He tried a hundred copper-iron discs without 
appreciable result, and when about to increase 
the number of couples to thousands, he? con- 
vinced himself by a deduction, which he repro- 
duced in the meeting, that the expected phase 


difference would not amount to 3 » as he had 


thought, but only to z : 


M. Lombardi recommended replacing the paraf- 
fine in condensers partly by ceresine, and sug- 
gested other safety measures. A faulty connection 
between two distributing systems of unequal capa- 
city could certainly produce very considerable 
excesses inthe tension. To guard against such, we 
should test condensers to three times their maximum 
tension. The firm of V. Tedeschi and Co., in 
Turin, now made such ceresine condensers, of which 
one, capacity 1 microfarad for 5000 volts, was in 
the Exhibition. The energy dissipation by heat 
was low, only 1 per cent., as smelted from tests 
up to 9000 volts, and the prices of these con- 
densers are very moderate. M. Leblanc also 
thought that we should increase the capacity of 
our condensers. In the Champs Elysées, apparatus 
tested at 4000 volts had fired at 1500; the distri- 
bution was by means of concentric cables, and the 
fault rested with the harmonics which the condensers 
strengthened ; perforating the iron sheets avoided 
those harmonics. 

M. Leblanc further spoke on ‘‘ Coupling Mono- 
phase Alternators in Series,” by preference to 
connecting continuous-current generators in series. 


ALTERNATING-CURRENT DISTRIBUTION. 


In another paper, Boucherot explained a simpli- 
fication of distribution problems. If at any point 
an apparatus of tension t absorb a current I,, with 
.3 difference ¢, the power absorbed will be P = 

n I, cos. The virtual or magnetising power is 
¥=_ I, sin @, and for the whole systems the 
two equations will hold: 7 P—0,2V=0. We 
have only to calculate, therefore, the real and vir- 
tual values of all powers and form their sums. M. 
Hillairet remarked from the chair that it would 
be better if we substituted the name magnetising 
power for virtual or wattless power. 


Tue Paperyo-Miran Power Puant. 


M. Semenza described this famous hydro-electric 
plant briefly, and entered into special features, 
tests, &e. The turbines and dynamos of 15,000 
volts work well ; the insulation of the line, 20 miles 
in length, is the most difficult problem which has 
also been satisfactorily solved. Defective insu- 


— lightning, and other causes have, however, 
ed to accidents. Telephone wires being strung 
on the same poles as th 


e cables, peculiar noises 


were observed until the telephone wires were most 
carefully insulated. 


ELECTROMAGNETIC MECHANISMS. 


Professor Sylvanus Thompson had the satisfac- 
tion of hearing that the rules which he had laid 
down in his paper on electromagnetic mechanisms 
were rigorously observed with good results by a 
Paris constructor, M. Guénée. The chief law may 
be expressed thus : In every electromagnetic system 
of whatever configuration, there are always me- 
chanical forces tending to change this configuration 
in such a manner that the magnetic flux become a 
maximum. This is equivalent to saying that the 
tendency is to reduce the reluctance (magnetic 
resistance), or that the parts tend to change their 
arrangement so as to embrace the greatest number 
possible of lines of force ; or that there are in every 
electromagnetic system forces such that the move- 
ments they produce increase the product of current 
and megnetic flux. In other words, the magnetic 
circuit tends to shorten itself, as we well know from 
the attraction between the limbs of a horseshoe 
magnet. An electric circuit, on the contrary, tends 
to expand, so as to embrace more space. The two 
phenomena involve the same principle, and the 
tendency for an increase of the entropy and a de- 
crease of the potential energy of a magnetic system 
again expresses nothing different. A magnetised 
mass of iren has less potential energy than an un- 
magnetised one, which tends to move in such a 
manner as to become fully magnetised. The posi- 
tion which the core of a solenoid assumes is, of 
course, in accordance with these laws. Stability will 
exist in a short coil when the core projects equally 
from both sides. The case of a small sphere of iron 
within a large coil seems paradoxical. Neither when 
entirely within nor when entirely without the coil, 
does the sphere appear to undergo any magnetic in- 
fluences ; it is only when it is near one of the open- 
ings that we see any effect, because the sphere will 
then try to move in the direction in which it will 
be most strongly magnetised. That a copper disc 
is repelled by an alternating electromagnetic pole 
may also be explained on the same grounds. The 
parasitic currents induced in the copper impair the 
magnetic flux, to increase which the disc moves as 
if under repelling influences. The paper gave a 
full classification of all electromagnetic mecha- 
nisms, solenoids, bobbins, escapements, relays, 
vibrators, brakes, rotary devices, &c. 

M. Guénee mentioned that he could best over- 
come the magnetic reluctance by giving the arma- 
ture the shape of a cylinder, surmounted by iron 
knobs, separated by copper knobs of equal thick- 
ness. The arrangement allows of obtaining con- 
stant maximum power at long. range, for instance, 
electro-magnets with a pull of 600 kilogrammes at 
22 centimetres range suitable for railway switches, 
signals, &c. 


Dynamo SpeED, NuMBER OF PoLE-PIECES, AND 
Power. 


M. Weyler, of Charleroi, Belgium, read a paper 
on these relations, and on suitable dimensions of 
coils. He arrives at identical formule for wires of 
circular and of square section. In the discussion, 
Professor 8. P. Thompson recommended the Stein- 
metz formule. 


Sus-Secrion IIc.—Execrric Traction. 
We will now pass to the Sub-Section on Electric 
Traction, the third created, when Sub-Section A 
had no longer sufficient time at its disposal to deal 
with all mechanical applications of the electric cur- 
rent. Colonel Turrettini, of Geneva, was voted 
to the chair. 


TRACTION RESISTANCE. 

The chief engineer of the Belgian State Railways, 
M. Ernest Gérard, discussed the resistance which 
trains and automobiles have to overcome. Different 
formulze have been proposed. In general they are 
of the form r=a +b V +cS8S V2/T + m, in which V 
is the speed in kilometres per hour, T the weight 
of the train in tons, § the contact surface, m the 
gradient, in parts per 1000, and a, b, c are coefii- 
cients. As long as the speed remains below 60 kilo- 
metres (37 miles), the third term containing V? may 
be neglected, and the formula becomes r = 1.80 + 
0.08 V; in this shape it is accepted by the engi- 
neers of the French Eastern Railway. For higher 
speeds the resistance of the air counts too much, 
and V? must be considered ; for automobiles. the 





air resistance can, in fact, not be neglected when 








the speed reaches 30 kilometres (20 miles). From 
experiments which the author had conducted with 
his colleague, M. L’Hoest, on actual power con- 
sumption by autocars, the formula f = 1.8 + 0.04 


V+0 Ce + m is derived. 


Colonel Renard, of Paris, remarked that when the 
V is expressed in metres per second, the formula 


becomes f = 1.8, + 0.144 V+ eek the last term 


concerning the air resistance, which is f. T=R 
= 0.54 V*. A thin plate, 1 metre square, offers 
a resistance R, = 0.085 V*. The quotient R/R, 
is = 6.35, which signifies that the air resistance 
offered to the car is equivalent to that offered to a 
plate of 6.35 square metres surface, which represents 
approximately the section of a car. These figures 
have been determined with the help of electrical 
devices, and the experiments made in Belgium and 
in France are in remarkable agreement with other 
data. The French experiments, conducted at 
Chalais, show the importance of the shapes of the 
front and back of the carriages, for railways as well 
as for automobiles. 


TRAMWAY StRaAY CURRENTS AND CORROSION. 


Mr. Claude, of the French Thomson-Houston 
Company, strikes out a somewhat novel line as 
regards the electrolytic action of tramway cur- 
rents. Connecting a battery of three accumulator 
cells between a rail and a gas main, he found that 
the rise in the electromotive force was not slow, as 
it should be, if the earth were substantially an 
electrolyte; and he therefore concludes that 
the earth conducts largely after the manner 
of a metal. Measuring the current actually 
circulating in the earth and in conduits in 
the neighbourhood of tram lines, after the 
method of Meylan, he observes that the earth 
currents are much stronger than is generally 
assumed, and the currents flowing in the conduits 
much weaker. Further experiments were made with 
lead plates, inserted in the soil, and an O’Keenan 
electricity counter. The corrosion was in all cases 
very much smaller than was expected, and this 
confirms entirely the recent experiments made 
by Herrick. with iron electrodes. Claude likens, 
therefore, the soil to a metallic resistance shunted 
by an electrolytic cell. As long as the currents are too 
feeble to pass through the electrolytic cell, the con- 
ductibility is essentially metallic. Any weak points 
on the rails and conduits are especially endangered, 
because the stray currents converge towards weak 

oints. To these must be reckoned the return 
later junctions, near which, according to Parshall 
also, the stray currents concentrate. The remedy 
is to multiply the feeder connections, 1.e., give the 
one feeder two ends, each of half section, and join 
them to two points, a few hundred metres apart. 
This remedy is said to have answered at Rouen. 
The fall of 5 volts, legally permitted, ought to be 
reduced to 1.5 volts. 


Tramway Current CoLtectina DEvICcEs. 


The report. which M. Postel-Vinay, of the 
Ministry of Commerce, had prepared on this ques- 
tion, touches briefly upon too many points to allow 
of an abstract. 

As every system of tramway propulsion can now 
be studied in Paris, from the most modern electric 
appliances, steam and gas engines, pneumatic 
motors—the compressed air tram is still running 
in some streets—down to the ancient horse, and 
as, further, several electric rivals are trying their 
accumulators, slotted conduits, and surface contacts, 
more or less in harmony, near the Porte Maillot 
(Bois de Boulogne), a lively discussion on tramway 
propulsion could be looked forward to, It was 
almost confined to surface contacts, however ; nor 
was the continuous-contact rail, used on the several 
new electric railways in Paris, touched upon. As 
anything like a detailed description would be impos- 
sible on this occasion, we will take the respective: 
papers together. 


Macnetic Surrace Contact Tramways. 

We will proceed alphabetically. Mr. E. Béde, 
of Brussels, had a special system to show, which 
the title of this paragraph hardly covers. He 
uses at Brussels a slotted conduit, formed simply 
by an iron rail running parallel to the one track 
rail; the slot has a width of 1} in. At dis- 
tances of 1 metre, the iron is pierced, and the prin- 





cipal conductor, lying behind, encased in wood, 
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GAS-DRIVEN ELECTRIC POWER PLANTS. 
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is bared on these points. In front of each opening 
is a contact button of copper, held by a collar of 
soft rubber in bottle fashion, that is, the rubber 
corresponds to the glass, the copper to the stopper. 
The contact plough presses the button against the 
conductor. ‘Ihe line has been working since last 
winter, All the movable parts being on the upper 
part of the slot, and well protected, one can believe 
that this exceedingly simple system has given 
satisfaction in many respects. 

The Diatto system, a modification of which, for 
working heavy cars on inclines, M. Diatto, of 
Turin, presented to the meeting, was introduced 
at Tours in April, 1899, and is in use on 
several lines in Paris suburbs. It will be re- 
membered that he applies mercury contact boxes, 
in which carbon buttons float, bearing besides 
the iron contact proper, two lateral flanges, for 
completing the magnetic circuit. Correspond- 
ing to these threefold contacts, the cars support 
three contact bars. The middle bar of north 
polarity takes the current up, the two other south 
bars keep a little above their contact. Mercury 


contacts are not much liked; the inventor denies 
that sparking can occur in his boxes; but if a sur- 





(For Description, see Page 322.) 
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PLAN oF Power Station anpD Car Suevs, St. GALLEN. 


face contact should become defective, the trouble is 
not automatically remedied by his safety device, 
which simply warns the conductor. 

The system of M. H. Dolter looks simple and 
well worked out. The surface contacts consist of 
a double cylindrical box ; the outer is of cast iron, 
the inner of ambroin, hermetically sealed by vase- 
lin. The surface cover over both boxes is formed 
by two semicircles of steel, separated by the 
ambroin in which they are embedded. As round 
surface contacts are inconvenient for the square 
blocks of wooden pavement, the covers are now 
made of two square plates, and the magnetic sepa- 


ration is effected by means of ferro-silicon, which | 


is not magnetic. Within the inner box, underneath 


tube, the horizontal arm, and a very light aluminium 
tube, the vertical arm, bearing the contact button 
of very strong carbon. When the horizontal arm 
is raised by a few millimetres, under the influence 
of the electromagnets on the car, the contact 
button presses against another carbon joined to the 
cable ; the fuse wire in the lever arm is of alumi- 
nium. The iron tube closes the circuit, but cannot 


stick. The inner cylindrical box is made of ambroin, | 








a cheap silicate compound, in two parts, the cap 
below, through which the cable enters, being 
screwed on. Nothing could be simpler than these 
devices. On the car we have four electromaguets, 
two of which will always touch a surface contact. 
An auxiliary battery on the car energises the 
magnets, in case a surface contact. should fail to 
act ; and this battery circuit comprises a few low- 
voltage lamps, to prevent the car being plunged in 
darkness in such a case. This play of the lamps 
can be watched when the car starts or stops : the 
auxiliary circuit comprises a reversing switch for 
the battery, which is charged or discharged. This 


arrangement, we.should mention, is found on the 
‘Diatto cars, too; we do not know who origi- 


e ° oa ° | ° 
this cover, is a lever, consisting of a short iron | nated it. 


A safety contact, consisting of several shoes, 
about 3 ft. in length, from which chains hang down, 
is fixed in the rear of the car. This contact estab- 
lishes a short circuit between the rails and any box 
whose lever should not have fallen back. The 
experimental car at the Porte Maillot has now run 
thousands of miles without any accident, and the 
carbons show no signs of sparking. The car reverses 
at full speed, 20 miles, with remarkable rapidity. 
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GAS-DRIVEN ELECTRIC POWER PLANTS. 
(For Description, see Page 322.) 
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Fic, 5, Powe Transmission Pant, St. Gatien, 1896, 








Fic. 4. Inverror or Power Station, St. GALLey, 


The dust which the pole-pieces create in travelling 
so close to the ground must be troublesome. But 
that would be so with all contact systems, and the 
contacts can be kept clean by a revolving brush on 
the car. 

This point was touched upon in Vedovelli’s 
general remarks on magnetic surface contact lines. 
The necessity for accurate levelling, the danger 
of short circuits on. curves, and the dependency 
on so many apparatus, are against them. Fur- 
ther, the speed is limited, though Dolter did 
not see why we could not run at 100 miles, if 
that were desirable. Vedovelli’s own system 
requires surface contacts in close proximity, and 
a pit containing all switching apparatus for a 
section of about 80 yards length. In that pit 
are, arranged in rows, the solenoids which energise 
consecutive contacts, and from there start the 
many wires to the contacts. Vedovelli prefers 
to place these insulated wires in earthenware or 
iron pipes rather than in lead. “Considering the 
shortcomings of contact lines, however, we might 
perhaps do better with simple conductor rails 
and high-tension continuous currents. Both Dr. 
Pollak and Dr. S. P. Thompson thought that 
the high-tension current collectors and motors 
would involve serious difficulties ; alternating cur- 
rents would be preferable. The further discussion 
of these papers by the rival authors, Bouton, and 
others, occupied two mornings. 


Exxctric Boat Havutace. 

The paper by Léon Gérard, of Oisquercq, con- 
cerns the boat haulage by means of triphase cur- 
rents on the Brussels-Charleroi Canal, which has a 
length of 48 miles ; the electric haulage is at present 
in use on a reach, 30 miles long. The boats are 
pulled by electric tugs or by motor cars, locomotives 
running on the footpath, their trolleys riding each 
with two wheels on the wires. The poles carry 





four lines, high and low tension wires, mains for 
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lighting, and telephone wires ; and the author dwelt 
on the interference troubles which had been over- 
come by careful insulation. A remark passed by 
the chairman, M. Hillairet, deserves mention : 
‘* We should not employ too sensitive regulators for 
our central power stations.” The actual power 
station is at Oisquercq, but the service which the 
author recommended is to be extended over the 
whole Canal. 
(Zo be continued.) 








SOME EXISTING GAS-DRIVEN POWER 
PLANTS. 
By Puitie Dawson. 
(Continued from page 288.) 

Tue combined traction and lighting plant of St. 
Gallen, Switzerland, which uses town gas, is of great 
interest. In the beginning of 1895, the city autho- 
rities decided to adopt electric lighting and to run 
their tramways electrically ; 60 horse-power were 
already at their disposal, being supplied to them 
from a water power some miles off used to operate 
and light a brewery. They decided to transmit 
this to a central station, in which the necessary 
additional power for traction and lighting should 
be generated by means of gas engines run off the 
city gas mains. The first plant put into operation 
at the end of 1895 consisted of a three-phase 60 
horse-power motor, driven off the transmission 
from the brewery and direct connected to two con- 
tinuous-current generators (Fig.-5), and of one 30 
brake horse-power single cylinder Otto gas engine 
belted to one continuous-current generator. This 
plant served only for lighting. The combined 
plant, which was finished in 1897, and which is 
still in operation and giving great satisfaction; is 
composed as follows: One three-phase 60 horse- 
power motor which can at will be coupled to a 
60 horse-power continuous-current generator ; one 
60 horse-power single cylinder Otto gas engine, 
which can drive one of the above generators by 
means of a belt when necessary ; two 30 brake 
horse-power Otto gas engines, each belted to a con- 
tinuous-current dynamo ; one 100 brake horse- 
power engine; and one 150 brake horse-power 
engine, each driving one dynamo by means of a 
belt. The disposition of the station is shown by 
Fig. 4, giving a view of the interior of the station, 
and by Fig. 6, which is a plan of the power station 
and car sheds. 

In the present instance the gas works are owned 
by the same owners as the electric lighting and 
tramways. The gas works were capable, without 
enlargement or increase of staff, to supply the 
amount of gas required by the engines. Under 
these circumstances, and in view of the reduced 
capital expenditure which would be necessary, it 
was decided to use town, and not producer, gas. The 
three-phase motor is supplied with current at 3600 
volts and 50 periods. It is brought up to speed in 
starting by using the continuous-current generator 
towhich it is coupled as a motor, and when the normal 
speed is reached, the three-phase current is switched 
on. Thelighting is on the three-wire system, 260 volts 
between outside conductors. The voltage of the 
tramway system is 550 volts. For the lighting, two 
storage batteries are installed, each composed of 75 
cells, and having a capacity of 887 ampere-hours at 
a discharge rate of 177 amperes. For the tramways 
a special battery is used, composed of 300 cells, and 
having a capacity of 95 ampere-hours at 95 amperes 
discharge rate. A Tudor automatic charge and dis- 
charge switch, similar to the one already described, 
is used in connection with the accumulators. A 
motor generator, driven off the 500-volt circuit, 
direct-connected to a generator, serves to charge up 
the cells. There are 20 motor cars, each fitted 
with a 25 horse-power Oerlikon motor. The com- 
plete electrical installation was designed and put 
in by the Maschinenfabriken Oerlikon and the 
plant does them much credit. They were the first 
to realise the advantages of a gas-driven power 
plant under certain conditions, and to practically 
apply the same to electric traction, and with re- 
markable success. Their example has now been 
widely followed. 

(To be continued.) 





MELBOURNE.—Melbourne appears to be now looking up, 
to some extent, but it has been passing through a peri 
of extreme depression. This is shown by the fact that, 
while the value of rateable property in hithadene was 


7,059,000/ in 1891, the corresponding rateable value had 
declined in 1899 to 4,054,0002. 








GERMAN BRIDGEBUILDING EXHIBITS 
AT THE PARIS EXHIBITION. 
(Continued from page 291.) 

Messrs. Puitie HotzmMann anv Co. 


Messrs. Puiriep Hotzmann anp Co., of Frank- 
fort-on.the-Main, make a very important contribu- 
tion to this collective exhibit of German bridge- 
builders. The business was started by a railway 
contractor as a builders’ yard and steam saw mills 
in 1856 ; it was turned into a trading company by 
the two sons of the founder in 1865 ; it was joined 
by the Frankfort-on-Main International Building 
Society in 1872 ; and was converted into a public 
company, and enlarged under the management of 
one of the sons (Philip Holzmann), with whom 
was associated, in 1895, a board of manage- 
ment, consisting of members of the firm of 
proved ability, assisted by a board of directors, 
who subscribed the present nominal capital of 
300,0001. The company contracts for large 
buildings, railways, roads, and hydraulic work, 
bridges, canals, and water works, masonry and 
bricks, and has branches at Berlin, Munich, 
Hamburg, Strassburg, Karlsruhe, Mannheim, 
Cologne, Diisseldorf, Duisburg, and Nuremberg. 
During recent years the average turnover has been 
1,000,000/., and the wages’ bill from 350,0001. to 
400,000. ; during the summer months they employ 
12,000 to 15,000 workmen. The company possess 
four extensive brick works, with an annual output 
of 60 to 70 million bricks, and ten stonemasons’ 
yards and quarries, from which they have supplied 
the stonework for a large proportion of the most 
important stone structures erected in Germany 
during the last quarter of a century. 

Table VI. gives an idea of the extent and 
importance of the caisson (pneumatic founda- 
tions) work done by this firmi. ‘The following is a 


brief description of Messrs. Holzmann and Co.’s | — 


exhibits. 

Diwving-Bell for the Dry Ducks at Kiel (98 Ft. 
Wide by 574 Ft. Long and 36 Ft. Deep at Mean 
Water), Belonginy to the Imperial Navy.—The 
diving-bell is of the following dimensions : Width, 
45 ft. 11 in.; length, 137 ft. 10 in.; height of 
working space, 8 ft. 2} in. The fittings consist of 
a suspension frame carried by two barges, two air 
shembers for workmen, one for concreting, and 
two with electric lifts for materials; two electric 
cranes, two electric concrete mixers, with 523 cubic 
yards per hour capacity. The designers were 
Messrs. Ph. Holzmann and Co., the ironwork 
was supplied by the Giitehoffnung Works; the 
lifts were by Messrs. Haniel and Lueg ; the electric 
plant by the Electrical Share Company. This 
diving-bell is already at work at the Dry Docks, 
which will probably be completed in 1903. 

The Spree Tunnel at Berlin on the Stralau-Treptow 
Line of the Berlin Eastern Tramways.—This tunnel 
was built entirely through quicksands with shield 
of the Mackensen type ; it was completed in two 
years (1896-8) by the Holzmann Company for the 
Underground Railway Construction Company, of 
Berlin. 


AvuasBuRG AND NUREMBERG ENGINE Works. 


These works were founded by Johann Friedrich 
Klett (1837) as a small factory and foundry, with 
12 hands, increased by 1847 to 120 hands, for manu- 
facturing railway cars, traversing platforms, turn- 
tables, &c. ; a bridge department was added 1852-3. 
The Gustavsburg Bridge Works were formed for the 
construction of the Rhine Bridge (3400 ft.) at 
Mayence, and kept afterwards. Under Ludwig 
Werder’s management the works were divided into 
departments, for mechanical engineering, founding, 
boilermaking, iron structures, wagon building, 
wire tack making, &c. In 1873 the concern was 
floated as a joint stock company, with two 
separate branches, which were reunited in 1884 on 
the retirement of Heinrich Gerber from the 
Gustavsburg Works. The amalgamation with 
the Augsburg Engine Works took place in 1893, 
and the old works at Nuremberg were pulled down 
and replaced by new ones at Gibitzenhof on a 64- 
ucre site (2430 ft. long by 1150 ft. wide). These 
are laid out on a rectangular plan, all the chief 
workshops being about 300 ft. in length and 116 ft. 
wide, with el lines of rails to serve them 
from 131 ft. to 164 ft. apart, united on one side 
to the incoming South-Western loop, and on the 
other to the outgoing South-Eastern line. Roads 
82 ft. wide separate the workshops, provided with 
traverse platforms worked by machinery. For 


construction purposes, ironwork is divided into 
three classes. Class A. Long span, single opening 
bridges (e.g., arches). Class B. Long span ditto, 
with several openings of equal span. Class Q, 
Ironwork for buildings, &c., of more irregular 
shapes. Class A is treated with special care, main 
girders are assembled in full length, centre lines of 
all bars marked, rivet holes marked and drilled 
through all assembled parts in one operation, full 
size, by overhead suspended travelling drills and 
joints thus freed from all initial strain. In Class B, 


rate disconnected ie are used as templates for 
remaining spans. Work is done in Class C entirely 
from stock templates in the ordinary way. 

The Gustavsburg Works, including boiler works 
and wagon factory, occupy an area of 239,000 
square yards ; employ 2000 workmen ; are provided 
with seven boilers with 8940 square feet of heating 
surface ; four steam engines of 800 horse-power ; 
and 400 machine tools. 

The Augsburg Works only turn out engines, and 
the Nuremberg and Gustavsburg Works bridgework, 
roofwork, lighthouses, blast-furnace frames, iron 
masts for electric lighting, &c. The following 
reference may be made to their exhibits. 

Galvanised Bridge Piers and Abutments (e g., 
Bridge over Temes in Hungary).—Since 1886 several 
structures made entirely of galvanised iron ore, 
according toa special system of the Company’s chief 
manager, have been turned out, chief among which 
was the bridge over the Temes, in Hungary, 820 ft. 
in length, with lattice-work piers supported on iron 
piles driven 39 ft. The Gustavsburg Works have 
built to date 1500 important railway bridges. The 
output of the united works for the last five years was: 


Of bridges & general 
structural ironwcrk 


1898-9 
17,015 


1896-7 
13,607 


1895-6 
11,429 


1894-5 
10,232 


1897-8 
13,020 


Year 
Tons 




















In value this amounted for the last two years to from 
600,002. to 650,0007. 


The Worms-Rhine Road Bridge.—Designed by 
the Nuremberg Works and Architect Oberbaurath 
Hoffmann, of Darmstadt, and built by Messrs. 
Griin and Bilfinger, of Mannheim, in conjunction 
with the Nuremberg Works; date, 1897-1900. 
Description: Crescent shaped, elliptical arches, 
hinged, with roadway on top; two riverside 
spans of 310 ft., and one central span of 346 ft.; 
total weight, 1800 tons = 1.87 tons per foot spanned. 
Also nine right-hand and three left-hand arched 
tidal openings of 115 ft. to 69 ft. span, and one 
road opening of 59 ft.—these being all concrete 
arches. 

Elevated Railway (Eugen Langen System) Rit- 
terhausen- Barmen- Eberfeld - Vohwinkel. — Length, 
7.3 miles, of which 6.2 miles are over the River 
Wupper. Designed by the Gustavsburg Works, 
and constructed by them in conjunction with the 
Giitehoffnung Works of Oberhausen, the Harkort 
Works of Duisberg, and the Union Works of Dort- 
mund. Description: Divided into 79-ft., 89-ft., 
98-ft., and 108-ft. spans. Special longitudinal 
girders (patent) supported on two hinged arches of 
different designs for river and ordinary spans. 
Main piers generally 656 ft. apart, and rocker piers 
to suit various spans. Minimum curve, 295 ft. 
radius ; maximum gradient, 1 in 22} ; total weight 
of ironwork, 18,000 tons = 1.4 tons to the yard of 
line. Speed designed for 25 miles an hour ; starting 
takes 15 seconds from rest to full speed. The trains 
are suspended from single rail and worked by elec- 
tric motors. The greatest mechanical difficulty was 
the working points and crossings. The erection 
was on the principle of pannelling out from the 
finished structure with a travelling platform and 
gantry 226 ft. inlength. Two main girders, 98 ft. in 
length, are erected as an exhibit at Vincennes, with 
photographs and drawings in the engineering group. 

Staubing-Danube Road Bridge.—Designed by the 
Royal Bavarian Board of Roads and Rivers at 
Deggendorf, and the Nuremberg Engine Works— 
date 1895-6. This is a crescent-shaped arch 298-ft. 
span, with hinged springing and suspended plat- 
form ; its weight is 370 tons = 1.24 tons per foot 
spanned; there is one tidal masonry arch of 
26 ft. 3 in. span on either side. The work is 
illustrated in the Exhibition by one water colour 
and one working drawing. : 

Harburg-Elbe Road Bridge.—This was designed 
by the Gustavsburg Works and C. O. Gleim, C.E., 
of Hamburg, and Mr. Thielen, architect, of Ham- 
burg, and was built by the company in 1897-9. 








Description: Tied braced arches, with platform 


one y Ke is entirely assembled, and then the sepa- ~ 
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5 | 3 3) 3< | 336 S55 
5 Ala ae? iar Peale se 
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| Bridge, Rhine-Basle oe ae ..|1874) 2 | 1755 ron 3 e structure. 
1] Wettatein Brgy RbineBedle |... ..|2881| 6 | 1818 | a 23 | 8,240 | 64,750 Ditto. 

2| Joha ‘5 : | 

idge, near Olten Be ie as ae aR os ERLE 624 | 4,950 | Piers & abutments. 
$' Aar Bridge, | | ome. | 

4 Quay Bridge, Limmat, Zurich ae te -. 1883) 1 | 657 | a pcg 2 “a 35,000 | Entire structure. 

| ‘ 

Bridge, Mayence.. .. ae Se -.|/1885} 5 | 2228 | Iron 2h 9,281 |160,400 Ditto. 

b Weser Bridge, Holzminden, Brunswick ..  ..|1885] 2 | 355 | Fi 2 654 | 15,300 Ditto. 

7|Main Bridge, Kostheim *s ee ee -- |1889) 2 | 904 | Timber 2 1,046 | 41,300 Ditto. 
g|Dievenow Bridge, Wollin, Pommern ny .-|1891| 6 | 581 | Iron and stone 23 2,224 | 9,200 | Piers & abutments. 
9|King Charles Bridge, Neckar, Kannstadt.. ../1892| 4. | 1851 | Iron | 2 6,802 | 12,050 Ditto. 
10\Carola Bridge, Elbe, Dresden.. .. —..._—-..|1842| 2 | 3606 | 2 Le 5,363 | 22,500 Ditto. 
11 Three swing bridges, North Sea-BalticCa al ../1894| 6 | 764 | Ironandstone | 2 4,816 | 32,500 Ditto. 
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15\Arda Bridge, Adrianople .. ..  .. —«- 1895] 1 | 280 | Iron ee: 262 | 20,000 Ditto. 
16|Weser Bridge, Stolzenau ss ae <6 .. 1896) 2 646 | Ironand stone | 2 1,046 | 7,850 Ditto. 
17| Wiedendamm Bridge, Spree, Berlin <e ../ 1896} 1 452 Timber at 262 | 7,650 Ditto. 
18/Khine Bridge, Strassburg .. a Ff -- 1897) 6 | 1033 | Tron 8 11,908 | 87,400 Ditto. 
19|Inn Bridge, Muhidorf. .. oe ae -- 1897) 1 797 | Timber 2 654 | 6,500 Ditto. 
Q0/Alz Bridge, Burgkirchen :.  . =. :. 1807/2 | 517) —_Tron 1 1.439 | 5,350 Ditto 
21|Warthe Midge, Landsberg ee Se a --/189°] 4 | 700 | Tim 2 2,747 | 12,100 Ditto. 
92\Oder Bridge, Ohlau__.. oe a ia \1898} 2 | 732 | Iron and stone | 1,177 8,800 Ditto. 
93 Rhine Bridge, Diisseldorf » ve oe L898] 2 | 4678 | Tron st 1194 | 81,450 Ditto. 
2s Oder Bridge, Stettin .. we os se ea 4 1830 | Timber | 2 4,186 .| 30,500 Ditto. 





below ; four river spans of 331 ft. each, weighing 
2060 tons ; six tidal spans 102 ft. each, weighing 540 
tons ; parallel flanged girders with platform on top ; 
weight equal to 1.34 tons per foot spanned. 

Among the other exhibits are (Nos. 18 and 19) 
the swing bridge at Neuhof (Hamburg) over the 
Reihersteig, two spans 79 ft. and 167 ft.; weight 
360 tons, with machinery ; and the Minden Weser 
Railway bridge (single line), one river span 220 ft., 
and 14 tide spans of 66 ft. same as 17. Exhibit 20 
is a model of the magnificent Wupper Valley, 
Solingen, and Remscheid Railway Bridge (double 
line) at Miingsten. The Gustavsburg branch of the 
company designed and contracted for the whole 
structure under the supervision of the Royal Prus- 
sian Railway Board at Eberfeld, The general 
arrangement and principal dimensions are as fol- 
lows: Total length, 1526 ft.; width between railings, 
27 ft. 11 in.; height of rail level above Wupper, 
351 ft.; central span braced arch, without hinges, 
558 ft. mean span, and 590 ft. extreme span ; flanges, 
40 ft. apart at abutments and 13 ft. 1 in. at crown, 
with a mean pitch of 216 ft.; width of arch at 
springing, 84 ft. 3 in., and at crown, 16 ft. 5 in. 

he plane of arch and of the piers are inclined 
lin7. The remaining portions consist of trestle 
bridges, at the Ramscheid end with two spans 
of 148 ft. and one of 98 ft., and at the Solingen 
end one span of 148 ft. and two of 98 ft.; on 
the abutments of the arch are trestle piers 49 ft. 
wide, and at a distance of 98 ft. and 49 ft. respec- 
tively rocker piers are erected with flexible con- 
nections at bottom and hinged connections at yr 
to support the ‘continuous trestle spans. All 
verticals of the arch are stiffened with crossbars and 
bracings. The main wind bracing is along the 
bottom flanges of arch, divided at first node into 
four sets, corresponding to the four bearing points 
at each abutment. The continuous trestle spans 
have top and bottom wind bracing. The longitu- 
dinal stresses are taken at three points, at the 
two end trestles specially designed for this and 
the crown of the arch. Changes in length due to 
temperature are provided for at the piers above 
the abutments of the arch. The platform cross- 
girders and rail-bearers are of plate, the latter 
being directly under the rails, and having check- 
rail girders outside same, the whole being braced 
by wind and cross-bracing. The material is mild 
basic steel (resistance 24.8 and 28.6 tons to the 
Square inch), with a ductility of at least 20 per 
cent., and a limit of elasticity of 15.9 tons. The 
admissible strains were, for platform, 4.45 tons per 
square inch ; for parts subjected to rolling impact, 
5.4 tons to square inch; for dead load inclusive 
wind pressure, 7.94 tons to square inch. For 
shearing strains in rivets, 3.81 tons; and bearing 
strains, 6.98 tons. For erection, special members 
were added, tying back the trestle spans from the 
rocker piers nearest abutments, and the arches from 
the piers over the springing, and both arch and 
platform girders were corbelled out till a junction 
of the lower booms of the arch was effected. The 
foundations, in clay shale, were troublesome. The 
earthwork. amounted to 27,500 cubic yards ; the 





masonry to 14,400 cubic yards ; the total weight 


of the iron structure to 5100 tons, or 3.34 tons 
r foot run of viaduct. The work was commenced, 
uly, 1893; preliminaries were completed, April, 
1894. Foundations were terminated July, 1895 ; 
the main arch was joined on March, 1897, i.e., the 
hundredth anniversary of the birth of the Emperor 
William I., after whom the bridge was named) ; it 
was opened for traffic July, 1897, four years from 
its commencement. 
(To be continued.) 








THE CREUSOT PAVILION AT THE 
PARIS EXHIBITION. 
Tue Exureits or Messrs. SCHNEIDER AND Co. 
A FEw weeks since we published a description of 
the very remarkable pavilion of MM. Schneider 
et Cie., of Creusot, which forms so conspicuous 
a feature at the Paris Exhibition. We propose to 
devote some time to a consideration of its contents, 
beginning with the display of ordnance, which to a 
large extent has been already described in our 
pages ; but there are new types, to which we shall 
refer in some detail. 


Exuisits OF ORDNANCE. 

Naval artillery is represented by a practically 
complete series of quick-firing guns 37 millimetres 
(1.456 in.), 47 millimetres (1.850 in.), 10 centi- 
metres (3.937 in.), 12 centimetres (4.724 in.), 15 
centimetres (5.905 in.), 20 centimetres (7.874 in.), 
and 24 centimetres (9.449 in.) in calibre. All 
these guns are of recent patterns, and are remark- 
able by their power and the ease with which they 
are worked. With the exception of those of 20 
and 24 centimetres, they have all been described 
in the columns of ENGINEERING, and the only 
feature to be noted in passing is that these large- 
calibre guns are fitted with devices that insure 
rapid firing by one gunner, who can easily 
follow an aim moving at a 35-knot speed at a 
distance of 500 metres. These guns are shown 
fitted with three types of breech-blocks, namely : 
those of 37 and 47-millimetre calibre have an 
extra rapid-working, concentric-threaded block ; 
those from 10 centimetres to 20 centimetres in 
calibre are fitted with a cylindrical breech- 
block, which is opened by one action of the 
lever; for the larger calibre-guns, a type of 
which would be the 24-centimetre quick-firing 

, the breech-block is cylindrical also, but 
it is worked by means of a crank placed on the 
side. Three turns of the crank are sufficient to 
open or to close the breech. All the breech-blocks 
are fitted with safety devices against premature 
and hanging fire ; and they are held fast when open 
by a special device. 

The Pavilion contains also a naval turret com- 
plete for a 24-centimetre gun, with the necessary 
mechanism for working it by hand or by electri- 
city ; also two quick-firing naval howitzers, 15 and 
24 centimetres in calibre, firing shells charged with 
high explosives, for the attack of armoured decks. 
These two howitzers are of a quite new type ; they 
contain very interesting devices—amongst others, 
an independent sight-line on the Schneider-Canet 
system. 





These various guns, the howitzers included, would 
be equally well suited for coast defence. 

Field Artillery is represented by a whole series 
of guns, one group of which illustrates the various 
transformations of the quick-firing Schneider-Canet 
guns, dealt with at great length already in these 
columns. Among these are the following : 

A quick-firing gun, 1893 pattern, on carriage 
with hydraulic recoil cylinder and spring recupera- 
tor, elastic trail spade, with india-rubber washers. 

A quick-firing gun, 1895 pattern, on compressible 
trail, wifh hydro-pneumatic recoil cylinder and 
fixed trail-spade. 

A quick-firing gun, 1895 pattern, with hydrauiic 
recoil cylinder, spring recuperator, and elastic 
spade, with set of springs. This is of great interest, 
as it is this type of gun that has proved its qualities 
in such a remarkable way in the South African war. 

A quick-firing gun, 1896 pattern, with hydro- 
pneumatic recoil cylinder and fixed trail-spade. 

A second group of guns is formed of guns of 
quite recent types, which can fire in service as 
many as twenty-four rounds per minute, the laying 
of the gun being rectified after each round. It 
contains : 

A quick-firing gun, 1898 pattern, powerful type, 
with hydro-pneumatic recoil cylinder and fixed 
trail-spade. 

A quick-firing gun, 1898 pattern, ligt type, 
which differs from the preceding one only in the 
conditions of firing (weight of projectile and muzzle 
velocity). 

A quick-firing mountain gun, 1898 pattern, with 
— recoil cylinder and fixed trail- 
spade. 

These various guns have been described in the 
articles above referred to. - 

In this group may be placed also a special weapon : 
the Schneider-Canet quick-firing 15-centimetre 
howitzer, on field carriage, with hydro-pneumatic 
recoil cylinder, which meets the programme of 
artillery commissions who were desirous of count- 
ing in their armament a powerful and light gun, 
suitable to act in conjunction with field guns proper, 
and firing heavy projectiles under a great angle. 
The howitzer has a two-motion breech-block and 
plastic obturator. The carriage resembles that 
of the 1898 field gun, and, like it, is fitted with a 
fixed trail spade. ; 

Siege Guns are represented by a powerful 12- 
centimetre gun on platform mounting, with hy- 
draulic recoil cylinder. This gun, though of a 
smaller calibre than the ‘‘Long Tom” guns of 
South African fame, reproduces all their general 
arrangements. 

In this class may be placed also : 

A 15-centimetre howitzer on truck mounting, 
‘* Schneider-Canet-Peigné” system, used alike for 
the defence of garrisons, entrenchments, and for 
coast defence. 

A disappearing turret for a 57-millimetre gun, 
specially designed for the armament of advanced 
positions surrounding a fortified town. 

Besides the above material, of which a certain 
number of types are described further on, the 
Pavilion contains a compiete series of full-sized or 
reduced models of breech-blocks, coast-defence 
guns, — gun-carriages, disappearing 


onpen i 

e following data refer to guns which we have 
not yet described : 

37-Millimetre (1.456-In.), 60-Calibre, Schneider- 
Canet Quick-Firing Gun.—This is designed for the 
armament of maintops and decks of cruisers, 
torpedo-boats, gunboats, &c. ; it can fire as many 
as 50 rounds per minute when served by ex- 
perienced gunners : 


Weight of gun nes 155 kg. (.341 Ib.) 
Length in calibres ... 60 
” metres. 2.230 m. (7 ft. 4 in.) 
Weight of projectile es -800 kg. (12 Ib.) 
FF smokeless powder 295 keg. (4 Ib. 
charge ATT erate ae 4 * 
Muzzle velocity As 800 m. ( “4 ) 
Vis viva ab muzzle ... --. 262 .-m. (87 ft.-tons) 
Thickness of wrought-iro: 
Wonks perforated ... ‘So -128 m. (5 in.) 
eight of mounting ss 285 kg. (628 lb.) 


The gun is fitted with a breech-block, which 
ome out in one action of the lever; firing is 
effected by percussion, the striker being cocked 
automatically when the gun runsout. The breech- 
block is fitted with safety devices against prema- 
ture and hanging fire. The gun is carried in a 
jacket mounting, on which are fitted the hydraulic 





recoil cylinder, the resistance of which is constant, 
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and the spring recuperator, which insures running | bility of the system; the action is transmitted Canet Quick-Firing Gun, on 
The jacket is carried on a|to the mechanism by a handwheel held by the Mounting with Closed Shield.— 


out under all angles. 
frame supported by a baseplate bolted on deck. 
“metion 
gunner, by bearing with his shoulder against a butt- 
rest, the height of which can be regulated at will, 
A bolt serves to fix the movable part in any lateral 
direction. A shield is generally provided, to suit 
the place in which the gun is mounted. 
15-Centimetre (5.905-In.), 42 Calibre, Schneider- 
Canet Quick-Firing Guns, on Double, Central-Pivot- 
ing Mounting.—This is a completely new type (see 
Fig. 1) : 


training and elevation are given by the| 1 
guided at top by a series of cylindrical rollers and 
‘rests on a ring of balls, the lower racer being 


tA! 
gunner. tenes WO 


The moveable system for lateral training is 


fixed in the bed-plate. With this arrangement, one 
man, by acting on the crank, can follow a target 


moving at a 35-knot speed, at a distance of 500 | 


metres. When the handwheel is released, after 
having been turned rapidly, the movable system 
tends to continue its motion, but is quickly held 
fast by a special friction-device. A small hydraulic 


Central - Piwvoting 


Weight of gun 14,000 kg. (30,856 1b.) 
Length in calibres ... 45 
9 metres 9 m. (29 ft. 6 in.) 
Weight of projectile 4 90 kg. (198 Ib.) 
ia smokeless powder 
charge... paves eee we sy 1.97. ) 
Muzzle velocity ...... 840 m. (2756 ft.) 


Vis viva at muzzle ... 

Thickness of wrought-iron 
plate perforated at muzzle 

Weight of mounting com- 
plete without shield 


(3240 t.-m. (10,789ft.-tons) 
(750 m. (293 in.) 
10.500 kg. (23,14? Ib.) 








Fie. 1. 


if 
Pell 
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15-CeENTIMETRE SCHNEIDER-Canet Guns oN Dousie Mounrtine. 





Fie, 2, 24-CentimetrReE QuicK-Frrine ScHNEIDER-CANET GUN. 


Weight of each gun... 


4700 kg. (10,358 1b.) 
Length in calibres ... 42 


am metres . «-» 6,300 m. (20 ft. 8 in.) 
Weight of projectile ; 40 kg. (88 Ib.) 
Weight of smokeless powder 
charge eee ee = ee ree 


Muzzle velocit i bis 740 m. (2427 ft.) 
Vis viva at muzzle ... .-. 1120 t.-m. (3730 ft.-tons) 
Thickness of wrought-iron 

.510 m. (20.079 in.) 


late perforated ... 
Weight of mounting 7500 kg. (16,530 Ib.) 


In both guns the breech opens in one action of 
the breech-block, the latter containing safety devices 
against premature or hanging fire, and acci- 
dental opening of the breech-block. An extractor 
withdraws the empty cartridge-case automatically, 
when the breech-block is completely opened out. 

The two guns are placed in one single jacket, 
fitted with the four hydraulic recoil cylinders and 
the two independent air recuperators, which insure 
running out again under all angles. The two guns 
can be fired simultaneously or successively ; in 
either case one gunner suffices for the service. 

Sets of cylindrical rollers are placed between the 
trunnions of the jacket-mounting of the trunnion- 
plates of the slide, in order to reduce the efforts 
required for elevating the gun. The elevating 
mechanism consists of an endless screw with heli- 
coidal wheel, which insures the absolute irreversi- 


brake and a spring buffer allow the firing of one 
gun only, the mounting deviating but little. 

The gun and men are protected by a shield fixed 
to the slide by elastic couplings, the shape of the 
shield varying at will. The principal advantages 
of this materiel are the following : 

The placing of two guns in one jacket-mount- 
ing, which reduces to a minimum the distance 
between the axes of the guns, and reduces also, to 
a large degree (compared with the guns joined 
together in the usual way), the couple of forces 
which act on the lateral training mechanism, when 
only one gun is fired. The mountings and shield 
are, besides, lighter in weight also. 

Complete solidarity of the two guns, as regards 
training, which can be effected by one man, who 
has within easy reach all the mechanism enabling 
him to follow with both guns the displacements 
of a movable target. Firing is rapidly regulated, 
and all manceuvres are most easily carried out, 
owing to the special measures taken to reduce all 
resistances. A lesser number of attendants is re- 
— for serving the two guns. Concentrated 

ring is easy, resulting in double the effects, at 


least, to be obtained with a single gun, owing to 
the greater concussion due to the simultaneous 
delivery of two shots on the target. 





20-Centimetres (7.874 In.) 45 Calibre, Schneider- 





‘The breech is opened in one action of the breech- 
block ; the gun is fired by electricity or percussion ; 
the breech-block is provided with all the safety 
devices already mentioned ; obturation is insured 
by a plastic ring, or by movable brass discs. 

The mounting contains two hydraulic recoil 
cylinders, diametrically opposite each other, and an 
independent compressed air recuperator under- 
neath. The hydraulic recoil cylinders are arranged 
in such a way that the gun can be run out and 
in, with the help of a pump; this enables the 
continuation of firing under all angles, should the 
recuperator accidentally get out of order. ; 

Elevation is facilitated by placing a ring of cylin- 
drical rollers between the carriage trunnions and 
the trunnion-plates of the slide. The hand- 
wheel which drives the elevating mechanism is held 
by the gunner ; it works a curved rack fitted to the 
mounting through an irreversible device of special 
design, and which allows one single man to caure 
the gun to pass through 1 deg. 32 minutes per 
second. ay 

The gun and mounting rest, for lateral training, 
on a set of balls carried on the bedplate. The 
mechanism for this training is driven by a hand- 
wheel held by the gunner ; it works a pinion which 





gears in a fixed curved rack through au irreversible 
device similar to that for elevating the gun. It 
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allows one man to follow a target moving at as 
of 25 knots, at a distance of 600 metres. 


electric sector is also provided for increasing the | of the gun by a counterbalanced device. 


speed of rotation in case of need. 











peed |up by hand, while the projectiles are slid on a 
An_ jointed elevator which delivers them at the breech 


The 
| elevator is fitted with a charging plate to facilitate 








‘Fic. 4. 24-Centmerre Sounerer-Canet Howr1Zer. 


Ammunition is raised to the breech of the gun | placing the projectile in the chamber. It is intro- 
by a lift, which follows the mounting in its motions. | duced by a telescopic apparatus worked by hand, 
It is worked by hand or by ba wipes and de- | jointed round a vertical pivot, and which is shifted 

e, 


livers on the right-hand side of the sli 





rages: the pro- | to one side when not needed. 
jectiles and the cartridges. The latter are taken 


The gunners and the gun are protected by a 





closed-in shield, carried on a plate flooring fitted 
to the brackets of the slide ; the shield is in the 
shape of an ordinary turret. An opening is cut 
in the rear part ; it can be closed bya door. This 
mode of protection unites all the advantages of a 
eae turret, besides being lighter and less 

ulky. 

24-Centimetre (9.449 In.) 45 Calibre, Schneider- 
Canet Quick- Firing Gun, on Central- Pivoting Mount- 
ing (Fig. 2): 


Weight of gun ve wee 28,100 kg. (50,912 Ib. 
Length in calibres ... ~ - , 
_» , Metres. 10,800 m. (35 ft. 5 in.) 
Weight of projectile... 150 kg. (330 lb.) 
“ smokeless powder 
charge fe 4 Be 60 ,, (132,, 
Muzzle velocity ie aa 850 m. (2789 ft. 
Vis viva at muzzle ... ...5530 t.-m. (18,4165 ft.-tons) 
Thickness of wrought-iron 
plate perforated at muzzle .920 m. (36 in.) 
Weight of complete mount- 
ing without shield . 11,860 kg. (26,140 Ib.) 


The gun is fitted with a cylindrical threaded, 
quick-action breech-block, worked by a lateral 
crank, and fitted with a plastic obturator ; 3} turns 
of the crank suffice to open or close the breech 
completely. The plastic obturator can be removed 
when metallic bottoms are used. Electric or per- 
cussion firing can be resorted to, worked by the 
same device placed on the left side of the mounting, 
within easy reach of the gunner. The breech- 
block is fitted with the safety arrangements 
mentioned for preceding patterns of guns. 

The carriage proper, like the one for the 20-centi- 
metre gun; is provided with two hydraulic recoil 
cylinders, opposite each other, and with a com- 
pressed-air recuperator, independent of the cylinders 
placed underneath. The cylinders are so arranged 
that the gun can be run in and run out again with 
the help of a pump ; this, as in the previous case, 
allows the continuation of firing under all angles, 
should the recuperator get accidentally damaged. 

The elevating and lateral training mechanism and 
arrangements are the same as those for the 20- 
centimetre gun. For the latter, one man alone 
can cause the 37 tons to revolve with sufficient 
rapidity to follow a target travelling at a 34-knot 
speed, at a distance of 500 metres. 

A suitable shield protects the gun and the men. 

This gun is worked as easily as those of medium 
calibre. 

15-Centimetre (5.905-In.), 10-Calibre, Schneider- 
Canet Quick-Firing Howitzer, on Central-Pivoting 
Mounting (Fig. 3).—This is used indifferently as a 
naval howitzer and for coast defence. 


Weight of howitzer 920 kgs.. (2028 Ib.) 
Length in calibres ... : 10 

a metres... 1.500 m. (4 ft. 11 in.) 
Weight of projectile 40 kgs. (88 lb.) 

~ smokeless powder 

() ‘oes a » (hOB) 

Muzzle velocity jae 260 m. (853 ft.) 
Vis viva at muzzle .. . 180 t.-m, (460 ft.-tons) 
Weight of mounting 3600 kgs. (7934 lb.) 
Elevation vf . — 5deg. to + 60 deg. 


The breech-block is of simple pattern, and works 
very easily ; it is fitted with a plastic obturator, and 


| is-provided with safety devices against premature 


and hanging fire. 

“~The recoil is checked by two hydraulic recoil 
cylinders with constant resistance, placed symme- 
trically with regard.to the axis of the howitzer, 
one above and one below the jacket mounting. 
Return is effected under all angles by a compressed 
air recuperator, independent of the recoil cylinders. 
The jacket in which the howitzer slides is carried 
in a frame which rests on the bedplate, with the 
interposition of balls. Lateral training is given by 
hand, by means of non-reversing mechanism. The 
elevating dévice contains an endless screw and a 
helicoidal wheel, which insure its irreversibility. 

By a special arrangement the line of fire can be 
adjusted, whatever be its incline, the loading al 
tions not delaying the service in any way. en 
the breech is closed, it is only n to bring 
the howitzer rapidly in the firing position given by 
the independent sighting line. 

The jacket mounting is fitted with an inside 
shield, which oscillates with the howitzer and 
closes the port for the chase, cut in the outside 
fixed shield. 

24-Oentimetre (9.449-In.) 10 Calibre, Schneider- 
Canet Quick-Firing Howitzer, on Central-Pivoting 
Mounting (Fig. 4).—This is suitable both for naval 
service and for coast defence. 


Weight of howitzer... 4400 kg. (9698 Ib.) 
Length in calibres .:. si : 
a inches... . 2.400 m. (7 ft. 10% in.) 
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Weight of projectile 150 kg. (330 Ib.) 
od smokeless powder 
charge as ; aE: 5 kg. (11 Ib.) 
Muzzle velocity 690 m. (2263 fb.) 


Elevation ...  ... .. —7deg. + Ek 
Weight of mounting --- 10,700 kg. (23,583 Ib.) 

The breech-block is used with a plastic obturator, 
the opening mechanism acting direct on the block ; 
it contains a double disengaging device, The electric 
firing mechanism is worked by the gunner, an 
attendant operating the percussion device. Safety 
arrangements are provided against premature firing. 

The howitzer slides in a jacket-mounting during 
recoiland in running out. ‘Two constant-resistance 
hydraulic recoil cylinders and a compressed-air 
recuperator, similar to those above described, are 
fitted. The gun and mounting rest on the bed- 
plate, with the interposition of a ring of balls. In 
order to accelerate firing, all the manceuvres for 
elevation, lateral training, sighting and loading, 
are carried out with special quickworking arrange- 
ments. 

The required elevation is given by a handwheel 
held by the gunner ; it acts on a curved rack fitted 
on the mounting, through irreversible gearing. 
The howitzer is brought very rapidly from the 
loading to the firing position, and vice versd. 
Manceuvring is facilitated by sets of rollers placed 
between the mounting trunnions and the trunnion- 
plates of the slide. 

Lateral training is effected by the action of a 
handwheel held also by the gunner ; it drives a 
pinion which gears in a circular rack, and the 
mass is rotated very rapidly. The projectile is 
placed in the chamber with the help of a jointed 
rest, at the rear of the platform, and which raises 
the projectile from the platform level and guides 
it tothe chamber. A safety device prevents the 
complete operation of the charging rest until the 
breech is open. The sighting line is independent 
of the elevating motion, the howitzer can therefore 
be sighted while it is being loaded. The howitzer 
is protected by a small ehield inside and a second 
one outside. 


IMPROVEMENT OF Havre Harzsour Works. 

Head Works of the Wet-Dock Sluices.—-This sluice 
forms part of a general programme for improving 
the conditions of Havre Harbour ; it will transform 
the Eure and Bellot basins into full-tide wet docks; 
they can now only act as half-tide docks. The 
construction was — in 1899 to Messrs. Vigner 
and Schneider and Co., who tendered for it jointly. 

The two head works will rest on iron caissons 
sunk by compressed air; each contains a main 
caisson, to which are fitted two other caissons of 
less importance, for establishing a junction with 
the adjoining quay walls. 

(a) The caissons of the one head will be sunk to 
a depth of -—17 metres (55 ft. 9 in.) below 0 of 
Havre naval charts, equal to (17+7.85) = 24.85 
metres (81 ft. 6 in.) below the average high-water 
spring tides. 

Principal dimensions of caisson : 

No. 1.—63 x 36.50 (206 ft. 6 in. x 117 ft. 6in.) ; weight, 
730 tons. 

No. 2.—10.50 x 24.30, average (34 ft. 6 in. x 80 ft., 
average); weight, 90 tons. 

No. 3,—10.50 x 11.80 (34 ft. 6 in. by 38 ft. 6 in.); 
weight, 50 tons. 

(b) The other set of caissons will be sunk toa 
depth of — 9.50 metres (31 ft.), the No. 1 caisson, 
and of — 7 metres (23 ft.) those of Nos. 2 and 3. 

Principal dimensions of caisson : 

No. 1.—65.10 x 32 (213 ft.6 in. x 105 ft.); weight, 
700 tons, 

No. 2.—17.50 x 23 (57 ft. 6 in. x 75 ft. 6 in.); weight, 
135 tons. 

No. 2—1.70 x 38, average (5 ft. 6 in. x 124 ft. 6 in., 
average) ; weight, 210 tons, 

The total cubic measurement of the masonry is 
85,000 cubic metres (3,000,000 cubic feet). e 
work is now in progress. 

The designs, processes to »e followed in sinking 
the caissons, calculations of stability of resistance 
of the various parts in the various conditions to be 
encountered, &c., were carried out jointly by 
Messrs. Vigner and Schneider and Co. The work- 
ing designs of the construction of the caissons were 
completed at Messrs. Schneider and Co.’s Chalon 
yards. 


THE BRITISH ASSOCIATION, 
For the second time in its history, the British 
Association for the Advancement of Science— 
founded at York in 1831—has visited the city of 





Bradford. The former occasion was in 1873, when 
Professor Alexander W. Williamson was President. 
In our last issue we referred to the opening pro- 
ceedings, when the President, Sir William Turner, 
delivered his address. On the whole, the meeting 
has been a success. There was one wet day, 
Friday, but fortunately Saturday was fair, and 
Sunday was a perfect September day. 

Next year’s meeting is to be in Glasgow, as 
already arranged, and the following meeting, that 
of 1902, will be in Belfast, instead of at Cork, as 
was at one time considered probable. The southern 
Irish city withdrew in favour of the northern: a 
good deal to the disappointment of some, at any 
rate, of the members, who find manufacturing 
centres not very attractive. It is, however, almost 
a necessity that if a meeting of the Associa- 
tion is to be successful, it must be held in a town 
of trading or manufacturing importance. In the 
often pleasanter but less commercially pros- 
perous districts there is not the wealth, and, 
perhaps too, not the amount of culture, needed 
to supply a large local membership, on which 
the success of the meeting so largely depends. 
Moreover, the hotel and lodging accommodation 
required is lacking, and this is almost as serious a 
matter. Last year’s meeting at Dover was a lesson 
in this respect; but then the Association weakly 
allowed all the lodgings to be ‘‘ commandeered,” and 
many of the hotels did not scruple to despoil the 
stranger. Probably nothing quite as bad as Dover 
has been experienced since the Aberdeen meeting 
of 14 or 15 years ago. It isa pity the executive 
of the Association cannot do something to protect 
its members in this respect. A list of lodgings is 
issued, which is a great convenience to those who 
ome the comparative comfort of a temporary 

ome to the absolute discomfort of an over- 
crowded hotel. The lodgings on the list are, 
however, generally very dear; and we have 
known cases in which members have obtained 
exactly similar accommodation to that offered by 
the official list, at about two-thirds the cost. It is in 
the smaller towns that this sort of thing generally 
occurs. For the next two years the meeting-places 
are sufficiently populous to afford competition, and 
so give the less wealthy members a fair chance. 
It is satisfactory to know that both at Glasgow— 
in the University—and at Belfast—in Queen’s 
College—there will be accommodation for the whole 
of the sections in one building; a most desirable 
feature. The Glasgow meeting will commence on 
Wednesday, September 11, when Professor A. W. 
Rucker, D.Sc., will deliver his Presidential Address 
in accordance with custom. The President-elect is 
well known to members, having long been connected 
with the Association (he has been treasurer and is 
now trustee) ; his election to the chief post, there- 
fore, is a popular one. He has taken a consider- 
able share in the work connected with the mag- 
netic survey of Great Britain, and his study of the 
electrical and optical phenomena connected with 
soap bubbles is well known, having formed the 
subject of a lecture before the Association some 
years He is head of the Department of 
Physics at South Kensington, and succeeded Sir 
George Stokes as secretary to the Royal Society. 


MEcHANICAL SCIENCE. 


The proceedings in Section G were opened on 
Thursday, the 6th inst., in accordance with 
universal custom, by the delivery of the address of 
the Sectional President, Sir Alexander R. Binnie. 
This we commenced to print in full in our last 
issue, and conclude to-day. The vote of thanks for 
the address was moved by Sir William Preece, 
who said that the President had shown how 
modern mechanical science was connected with 
past ages. He had already that morning listened 
to the address of the President of Section A, 
and he was struck by the intimate connection 
between the mathematical and physical section, 
and that devoted to mechanical science. It was 
but a difference between the abstract and the con- 
crete, between theory and practice. Mr. G. F. 
n, in seconding the motion, said that Section G 
was sometimes accused of giving too much atten- 
tion to the = aspects of the problems brought 
before it, but he thought it would be allowed that 
Sir Alexander Binnie had set an example of the 
highest spirit that would negative that view. 
e meeting then adjourned until the afternoon. 


Braprorp WatEeR Works. 
On members reassembling, Mr. James Watson 








proceeded to read a paper on ‘* Water Supply, with 


a Description of the Bradford Water Works, Old 
and New.” After some introductory remarks, 
chiefly of historical interest—in which the author 
went back to the days of Moses, Isaac, David, and 
of ancient Greece and Rome, and came down to the 
battlefields of South Africa—the paper gave some 
interesting details of the water works more parti- 
cularly under notice. As we reproduce this paper 
- another page, there is no occasion to abstract it 
ere. 

The discussion on this paper was opened by the 
President, who, in proposing a vote of thanks to 
the author, said that the paper was especially in- 
teresting to him, as, when at Bradford, he was 
connected with a good deal of the work described. 

Mr. Charles Gott—who had carried out the works 
connected with the supply from 1863 to 1875, just 
as Sir Alexander Binnie had completed those 
between 1875 and 1890—said that it was probably 
a unique incident that three generations of water 
works engineers should be taking part in a meeting. 
The author had described the works, but he had not 
dwelt upon their value to the city and district. The 
town could not exist, nor could the trade go on, with- 
out such a water supply. The amounts expended 
might appear large, but after all nothing was dis- 
tributed so cheaply and so conveniently as water. 
The cost was about 8d. per 1000 gallons, or 2d. per 
ton. Some of the larger towns had spent immense 
sums in bringing water from far distant areas of 
supply, but the resultant advantages warranted the 
expenditure. 

r. G. F. Deacon congratulated the author upon 
having near at hand such excellent sources of water 
supply. He was glad to see that the principal dam 
was constructed of masonry and not of earthwork. 
He himself had built the first dam of this nature in 
the country at Vyrnwy, several others had been 
constructed since, and he had found that hydraulic 
lime could be used with advantage in place of Port- 
land cement; it fulfilled all the purposes of the 
latter and had besides some important advantages. 


Rervuse DEstrRvuctTors. 


The next and remaining r read on Thursday 
was a contribution by Mr. John McTaggart, super- 
intendent of the cleansing department of the Brad- 
ford Corporation, on ‘‘The Disposal of House 
Refuse in Bradford.” The author commenced by 
referring to the early efforts of the city authorities 
to deal with the problem of refuse destruction, the 
problem having me one of pressing importance 
so long as 20 years ago. At that time the first 
destructor of six cells was erected in Hammerton- 
street by Messrs. Manlove, Alliott, and Co., and 
the number of cells there and in other parts of the 
city have been continually added to since, until in 
1891 the total number of cells was 35, and these 
were capable of destroying 250 tons a day, which 
was nearly the whole of the refuse then collected. 
In 1897 the six cells of the original destructor, to- 
gether with six others soon afterwards added, or 
12 in all, were rebuilt under the Horsfall patents ; 
early in the present year the contract for re- 
building another destructor was placed in the hands 
of the Horsfall Company. 

The author next proceeded to give some par- 
ticulars of the city. There are nearly 300,000 
inhabitants, and the area is 22,843 acres. The 
city now includes certain adjacent townships. The 
rateable value is 1,396,067/. The total quantity of 
refuse collected amounts to 125,000 loads per 
annum, and at present about 90,000 loads are des- 
troyed annually; the remainder being tipped or 
sold to farmers. The latter method of disposal is 
becoming extremely difficult. The Committee have 
decided to erect five more destructors, capable of 
destroying altogether 180 tons per day ; and the 
contracts will be awarded almost immediately, as 
the cleansing committee have decided to push the 
work on as fast as ible. : 

At the present time the total number of cells is 
35, of which six are being rebuilt. With the 18 addi- 
tional cells to be erected, the total will be brought 
up to 53; and these when —— will have 4 
destroying capacity of 145,000 oads per annum. 
The principal destructor is the one reconstructed by 
the Horsfall Company, and consists of two blocks 
of six cells. There are multitubular boilers 11 ft. 
by 8 ft. for using the heat generated by the destruc- 
tion of refuse in — Various im- 

rovements have been e, not the least important 
ing the eteaugomens of small flues under the 
tipping floor. ese flues are connected with steam 








jets, which induce a current of cold air, thereby 
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preventing the heating and stewing of refuse so 
common in other types of destructors. The cast- 
iron air-boxes, built in the sides of the furnaces, 
form another improvement, reducing the cost of 
repairs. In fact, the author continued, the Brad- 
ford Corporation have every reason to be satisfied 
with the Horsfall furnace ; the cost of repairs for 
the 12 cells at Hammerton-street for the three years 
they have been at work, has not been 30/. Another 
improvement is an overhead railway for the removal 
of clinker, an arrangement that will soon pay for 
itself by increase of work done. — 

Some particulars were next given of tests made 
with the 12-cell Horsfall destructor at Hammerton- 
street. The duration of the test was 278 hours; 
the fuel was midden, market, and dry refuse, and 
12 furnacemen and six chargers were engaged. 
The total quantity of refuse burnt was 1293 tons, 
or 9.3 tons per cell per 24 hours. This was equal 
to 34 lb. per square foot of ~~ per hour, the cost 
for labour per ton destroyed being 9d. There was 
evaporated by the boilers .743 lb. of water per 
pound of refuse ; but, as the author subsequently 
explained, the boilers themselves are so constructed 
as to be of high evaporative efficiency. The steam 
pressure maintained was 60 lb., the equivalent 
evaporation from and at 212 deg. being .882 lb. of 
water per pound of refuse. The temperature of 
the feed-water was 60 deg., the temperature of the 
gases in the main flue 1800 deg. Fahr., and at the 
base of the chimney 1000 deg. Fahr. The average 
air pressure on the water gauge was { in. The 
power per ton of refuse burned was 83.2 indicated 
horse-power hours. 

The clinker produced by the destructors is used 
in making mortar, there being eight mills, which 
turn out 12,000 tons per annum ; and during the 
year screened clinker has been sold to the value of 
6001. To cart this away would have cost 10601., 
without the cost of tipping. Artificial stone (for 
making which there is a complete hydraulic plant), 
bricks and ornamental tiles, are also made from the 
clinker. Tins and scrap iron are readily disposed 
of. In his paper (which we shall reprint) the author 
gave four points, which he considered the leading 
essentials of a destructor. Briefly, they were the 
best means of handling refuse ; the abolition of the 
customary pit and the employment of chargers ; 
the highest destructive efficiency with low cost ; the 
highest evaporative efficiency, bearing in mind that 
destruction without nuisance is the first considera- 
tion; and combining the lessening of labour with the 
automatic removal and cooling of clinker. In ask- 
ing for these features to be combined, the author 
said it might be thought he was asking for the 
impossible, yet nothing had been sought that was 
not embodied in the design of the new destructor 
at Southfield-lane. The Corporation were respon- 
sible for the draft designs, and they accepted full 
responsibility for the efficient working of the plant. 
The drawings were prepared by the Horsfall 
Furnace Syndicate, to whom the contract for 
the erection of the six cells had been entrusted. 
In this destructor the usual pit was abolished, the 
refuse being tipped direct into the furnaces, the 
mouth being closed by a heavy cast-iron door per- 
fectly air-tight. The clinker is removed: by an 
overhead railway, and, after being cooled, is taken 
to the crushing machine, which has a capacity of 20 
tons per hour. The author anticipates that this 
destructor will be ane of the most economical plants 
yet erected. It will be capable of destroying ash- 
pit refuse at a cost of 53d. per ton for labour only, 
owing to the abolition of tipmen and chargers, and 
to the increased efficiency of the furnace. Should 
the anticipations be realised in regard to revenue 
from residuals, the destruction of the whole of the 
house refuse of Bradford will be effected without 
nulsance and without cost. 

The discussion which followed the reading of the 
paper was rather brief. 

eneral Webber said that eight or nine years 
ago, at the request of the Kensington Vestry, he 
had examined and reported upon the destructors 
then at work in Bradford, but the conclusion at 
which he arrived at that time was that the calorific 
value of the refuse with which Kensington would 
have to deal, was not sufficient to justify the 
eee of high-pressure boilers to utilise the waste 
ah No doubt many improvements, as Mr. 
h cTaggart had shown, had since been made, but 
© was satisfied at the time that no adequate financial 
result would have been produced. 

Mr. G. Watson said that Bradford had made 
enormous advance over every other town in the 


utilisation of the products of its destructors, If it 
were not fur the excellent management of Mr. 
McTaggart, however, he did not think they would 
have. achieved such good results. It was a 
curious fact that electrical engineers alone had 
made any real attempt to utilise the heat of the 
waste gases from the destructors. Whereas the 
destructor must be worked for 24 hours, the average 
demand of the electrical engineers for power was 
only three hours in the day. Now that tramways 
were requiring power for 18 hours, it might be that 
they would be able to get the full benefit of this 
waste heat. 

Mr. McTaggart having replied in a few words, 
the section adjourned, 


REsIsTANCE TO TRACTION. 


On the second day of the meeting, Friday, Sep- 
tember 7, six papers were read and discussed. 
The first was a contribution by Professor Hele- 
Shaw on ‘Resistance of Road Vehicles to Trac- 
tion.” The paper commenced with an account of 
what had been done in this field in early days, 
mentioning the researches of Correze, Edgeworth, 
Coriolis, Morin, Tredgold, Dupuit, and others. 
From time to time recently others have done work 
in this direction, but there was no doubt that the 
attention directed to traction on railways had 
thrown the scientific investigation of the subject of 
common roads almost entirely into the background. 
The recent remarkable and growing development of 
motor vehicles with a legal limit of speed as high as 
12 miles an hour, and the generally increased speeds 
of tramcars in cities owing to the introduction of 
electricity and steam, gave some reason for think- 
ing the general rate of speed on common roads 
may reach, or even exceed, the present legal limit 
applying to motor vehicles. As showing the me- 
chanical possibilities in this direction, the author 
said that quite recently in France between 40 and 
50 miles an hour has been safely maintained for 
more than 300 miles upon the common road. Such 
a speed — or anything approaching to it — would 
not be allowed in this country, but the fact 
remains that it is possible, the author said, with 
safety to the vehicle and its occupants. With 
heavy traffic the legal limit for a self-propelled 
wagon of about 2 tons tare, capable of carrying 
several tons, is 8 miles an hour, and the heaviest 
traffic, with a tare limit of vehicle of 3 tons, pro- 
oe carrying a load of 8 or 10 more, is 5 miles an 

our. 

These facts, and the introduction generally of 
mechanical propulsion, point to the necessity of 
having a fairly complete knowledge of the resist- 
ance of common roads of various kinds upon 
different classes of vehicles moving at different 
speeds. The experimental means of traction have, 
without exception—as far as the author was aware 
—been limited to traction by horses ; and as at 
any rate the earlier experiments were made with 
the view of horse traction, only two speeds were 
taken into account, viz., walking and trotting. 
These terms cannot be said to express anything 
very definite, and certainly afford no guidance 
whatever as to the resistance of self-propelled 
vehicles at various speeds. Again, in recent years 
large sections of cities have been paved with 
asphalte and wood, while the laying of setts or 
stone pavements has undergone considerable modi- 
fication. Another modern development is the 
introduction of solid india-rubber and pneumatic 
tyres, which have now proved to be an important 
factor in resistance. 

It is‘evident that as the higher speeds are used 
and the weights are increased, vibration and shock 
become more and more important ; thus the resist- 
ance due to the rim of the wheel, and the ways in 
which it can be met by mechanical contrivances, 
must be regarded as quite a different problem from 
that of the springs attached to the body of vehicles; 
and some distinction must be made between the 
resistances as effected by each of the foregoing. 
These considerations have led to this matter being 
brought forward with the idea of forming a com- 
mittee of the British Association for the mvestiga- 
tion of road resistances. 

Some preliminary experiments had been made 
with a view to obtaining an idea of the nature of 
the apparatus required, and the amount of expense 
likely to be entailed. All previous experiments 
had been performed by means of the traction of 
horses ; and it seemed that powerful motor cars 
might be able to pull steadily any vehicle at any 








required speed. In order to ascertain how far this 


idea was practicable, Mr. J. A. Holder, of Birming- 
ham, who owns a 12 horse-power Daimler car, was 
kind enough to visit Liverpool, and a series of 
experiments were made, Mr. Holder’s autocar tow- 
ing the author’s New Orleans Voiturette. These 
experiments took place over roads of asphalte, 
wood, setts, and macadam in the neighbourhood of 
Liverpool, both level and up the steepest gradients 
which could be found. These experiments, though 
incomplete, pointed to the absolute necessity of 
more elaborate apparatus of a self-recording nature. 

The net result of the experiments showed that, 
even on apparently the smoothest road, the varia- 
tion in the pull was so considerable that nothing 
but appliances which would record autographically 
both the pull and velocity at the same instant, and 
indicate also the distance travelled, so as to identify 
the exact piece of road corresponding to the record, 
would be of any value. Moreover, it was evident 
that some autographic record of the nature of the 
road, as well as some instrument for recording the 
vibration of the vehicle which was being towed, were 
necessary in order to form some estimate of the 
effect of vibration upon the resistance. With such 
appliances the pull on wagons, lorries, ordinary 
vehicles with iron rims, pneumatic and india-rubber 
tyres, could be investigated for any speed. It was, 
the author said, not too much to hope that some 
definite idea of the laws concerning traction might 
be found, with the effect of springs, tyres, and the 
surface of the road taken into account. 


THe VIAGRAPH. 


The next paper read was contributed by Mr. J. 
Brown, of Belfast, and contained a description of an 
apparatus known as the viagraph, designed for mea- 
suring and recording the condition of a road sur- 
face, an example of which was shown at the meet- 
ing. It is in principle a any. wpe applied 
continuously to the road surface along which it may 
be drawn, and operating an apparatus for record- 
ing on paper a profile of the road surface, and indi- 
cating a numerical index of the unevenness of the 
surface. These, the author said, taken together, 
give a quite fair estimate of the quality of the road 
at the part tested. The following is a description 
of the apparatus. A lever, pivoted to the main 
frame or straight-edge, carries on its free end a 
serrated road wheel. The main frame, in being 
drawn along the road, preserves a sufficiently even 
line, the road wheel rises and falls over all the un- 
evennesses of the surface, carrying with it the 
lever, and thereby transmitting its movements by 
means of a link and lever to a pencil, which marks 
the full amplitude of these motions on a paper pass- 
ing round adrum, While the motion of t e pencil 
takes place in a vertical direction, the paper, on 
which the pencil marks, is carried under the latter 
by the drum, the latter being rotated by a worm 
and wheel below it, connected by a shaft and bevel 
a with the road wheel. The paper is thus drawn 
rom its stock roll, under the pencil, and 
wound up on the receiving drum. The result is a 
profile of the road surface, of which the scale is full 
size vertically, and 4 in. to 1 ft. longitudinally. A 
second pencil draws a datum line corresponding to 
that which the indicating pencil would roduce 
from a perfectly even road. From this can be mea- 
sured the depths of the ‘‘ ruts” or ‘‘ cups,” or other 
unevennesses indicated on the diagram. The sum 
of the depths of all these unevennesses constitutes 
the numerical index of unevenness, and is indicated 
on a decimal counter, whichis worked as follows: 
A cord attached to the free end of the lever is 
passed once round a double-grooved pulley, and 
connected to a stretched rubber band. When the 
lever descends, owing to the fall of the road wheel 
into a rut or cup in the surface, this cord rotates 
the — by the amount of the drop, the rubber 
band stretching: to allow the necessary movement 
of the cord. 
again, the cord 
rubber taking u 
held fast by a 
tightened cord attached to a rigid 
frame instead of to the lever, and g round a 
separate groove on the pulley. e latter, there- 
fore, rotates intermittently in one direction only 
to an amount equal to the sum of all the uneven- 
nesses passed over, which amount is indicated in 
inches on the decimal counter, and constitutes the 
index of unevenness. A very good road, such 
as the Guildford and Leatherhead road, will 
show unevenness amounting to about 12 ft. per 


hen the road wheel and lever rise 
slips back on the pulley, the 
the slack, while the pulley is 
rake consisting of a rubber- 
part of the 





mile, while a bad one, such as that between 
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PNEUMATIC RAILWAY SYSTEM AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE INTERNATIONAL PNEUMATIC RAILWAY SIGNAL COMPANY, BUFFALO, N.Y. 
(For Description, see Page 331.) 
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PNEUMATIC RAILWAY SYSTEM AT THE PARIS EXHIBITION. 
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Fic. 13. Pneumatic Stanau Insraucation (175 Levers), Granp CentraL Station, New York. 


Belfast and Lisburn, may have about ten times| Committee appointed to inquire into the effect of | rigid frame in influencing the shccks on any car- 
as much, , : road surface on vehicles, and various experiments | riage. They had in use in India a vehicle that was 
age discussion on Professor Hele-Shaw’s and' had been made. He would impress on the Asso-| something between a colonial buck wagon and an 
wi Brown's papers was opened by General | ciation Committee, which would probably be formed, | East German country cart, and this they found very 

ebber, who had been chairman of a War Office |the desirability of bearing in mind the effect of a | suitable. The arrangement was such as to give a 
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degree of flexibility, so that it did not matter very 
much if all four wheels were not on the same level. 
Anything which would improve the state of the 
roads would be a great boon to the kingdom ; and 
that would apply more especially to Ireland, where 
the control now oxercised under the present system 
of local government resulted in very bad roads. 
He was aware that the Army authorities were in- 
quiring very carefully into the problem of using 
traction engines for haulage over very rough 
country ; but that was a military question, and 
what was now under consideration was the state of 
roads, 

Mr. J. Brown asked Professor Hele-Shaw if 
experiments similar to those he proposed further 
carrying out had been made in the United States. 

Sir William Preece said that in this country many 
tests were now being carried out on automobiles, 
and nothing could be more seasonable than that 
something should be done to directing attention of 
our somewhat ‘* stiff” local authorities to the bad 
state of the roads. A result of experiments made 
with brakes was to show that resistance to motion 
was a question of speed, resistance diminishing 
as speed increases. That he had found by experi- 
ence, and in bicycle riding he found it needed less 
total exertion to go up a bill with a rush rather than 
more slowly. 

Mr. W. W. Beaumont said that the Roads Im- 
provement Association had tried to get local autho- 
rities to devote a proper amount of expenditure to 
the roadways. They had not been very success- 
ful, for local authorities had very little patience 
with suggestions ; but he trusted such papers as 
those of Professor Hele-Shaw and Mr. Brown 
would bring about a better state of things, 
especially as the viagraph would prove the 
actual state of things. The power required for 
propulsion on good roads would be known within 
20 per cent., but practically nothing was known in 
regard to bad roads. There were the old experi- 
ments made in the days of mail coaches, and others 
made by those interested in rubber tyres; but 
there was a sad lack of systematic experiments, 
which would give not only the tractive effort but 
the relations between the pull and the road surface 
covered. He would suggest it would be a good 
thing to find out the resistance to rotation of 
wheels when running free. He had made some 
experiments by noting the speed at which vehicles 
ran down hill and the driving them up the same 
hill at a like speed, taking record of the power. 
He had concluded that road surface was one of the 
most important factors. It was known that roads 
which cost the least were those which were best 
made and kept up; but unfortunately the usual 
practice was to put a road into repair and then 
neglect it altogether, until it got so bad that it 
had to be made up again. In parts of France 
excellent roads cost very little, but there they 
gave continual attention to small repairs. To 
nothing did the homely proverb of the stitch 
in time apply more absolutely than in road- 
making and repairing. Abroad, 50 per cent. less 
was often spent than in England. That should 
be forced on the attention of local authorities 
again and again. A few more men are needed, but 
they would pay their wages many times over. He 
would wish to disabuse General Webber’s mind of 
the idea that automobiles are perfectly rigid. In 
conclusion, he would urge that very large sums of 
money should be spent on roads, and that on purely 
economical grounds, putting aside the greater com- 
fort of those riding. Beyond the question of 
surface there was that of gradient. In various’ 
parts of the a there were many stiff hills 
that could be made easier, by cutting off the 
summits and filling them into the hollows. He 
would go so far as to say that a hundred millions. 
sterling might be spent on the roads of the country, 
with as sure a promise of return as if the money) 
were put into Consols. 


Mr. W. H. Wheeler, of Boston, wished to em- | 


phasize the statement that good roads are econo- 
mical. He had made a years ago with 
traction engines, and had- proved that good roads, 
kept up to date, cost less in the end than if they 
were allowed to go to the bad. He had written a 
little pamphlet on the best means of maintaining 
roads in good condition, and this had been distri- 
buted largely by the Roads Improvement Associa- 
tion. He could give instances of work done by 


one horse when a road was in good condition that 
had required two horses when the surface had be- 
gome bad. 


In replying to the discussion, Professor Hele- 
Shaw said, in regard to General Webber’s remarks, 
that a good deal depended on the yield of a vehicle, 
which in this respect was like a yacht. It was 
known that slacking away shrouds and stays made 
a vessel sail easier ; in fact, flexibility—or give-and- 
take—made the propulsive effort more resemble a 
steady push rather than a series of blows. 
In the experiments in view he proposed taking 
photographs from above of road surfaces, and 
giving the viagraphic records of the same parts. 
In reply to Mr. Brown, experiments had been 
made in regard to traction on roads in America. 
He had written’ asking for information about 
the roads, but had been told that they did not 
care about the surfaces, but only inquired as to 
the pull required. Such a statement did not need 
comment, as the pull needed for a given vehicle 
depended: so much on the surface, On soft sand 
there was very great resistance, but they found 
almost as much resistance on a hard road with a 
very uneven surface. The extent of the road 
trattic in this country was not appreciated. People 
seemed to think that everything was done by the 
railway, but there were 100,000 miles of high road, 
to say nothing of the minor roads. Goods were 
carried from railway station to railway station by 
train, but very nearly all had to be carried by road 
to and from the line. Anyone who visited the 
goods depét at Edge Hill, and saw the number of 
wagons and lorries, would appreciate that. If 
there were good roads, half the time would be saved 
and millions of money would be saved. 

Mr. J. Brown, in replying, showed two via- 
graphic records, one showing a good surface and 
one a very bad surface. He had been able to see 
the accounts of each of these, and found the 
former cost just half as much as the latter. He 
instanced the Victoria Embankment as an exceed- 
ingly bad road surface ; a remark which caused the 
President to smile. 


A Sexr-Recorpine Rain Gavce. 

A paper by Mr. W. T. E. Binnie, entitled ‘‘ An 
Account of the New Form of Self-Registering Rain 
Gauge,” was next read ‘by Professor esse 
Beare, in the absence of the author. Without 
diagrams it is not easy to give a very clear idea of 
the construction of this gauge. It consisted 
broadly of a funnel for collecting the rainfall, and 
at the outlet orifice of which there was a device for 
insuring that the water collected should pass away 
in drops of Ho ep ged uniform size. This was 
secured by making the neck of the funnel with a 
bore of greatly-differing diameter: the smaller 
diameter being the upper part, and the larger 
diameter, of very small length, at the extreme 
lower end. If the drops were formed at about the 
same rapidity they would be approximately the 
same size, the fact being due to the laws as to 
surface tension which govern the formation of 
drops. As each drop falls by its impact, it makes 
and breaks contact of an electrical device, by 
means of which an automatic record is kept on a 
drum revolving at a given speed. 

Mr. G. F. Deacon, in speaking on the paper, 
said that if Mr. Binnie had succeeded in providing 
an instrument that gave drops of uniform size, he 
had solved a most difficult problem. The errors 
stated were well within those to which an ordinary 
rain-gauge, personally observed, would be subject. 
Only those who had worked at the subject could 
know the value of a self-registering gauge, for 
they could be used with the greatest advantage in 
conjunction with ordinary gauges. 


Coat AND Iron In CHINA. 

A ‘long. paper of an interesting nature was next 
‘read by the author, Mr. J. H. Glass, the title 
being ee Coal and Iron Ore Fields of Shansi 
rand Honan, and Railway Construction in China.” 
It was’ illustrated throughout by lantern slides. 

The general object of this paper -was to furnish 
information respecting the opening up by British 
capital of the two large provinces of Shansi and 
Honan, and developing the vast-and practically un- 
paralleled mineral wealth they contain, by the con- 
struction of a system of railways, starting from the 
coalfields of Shansi and connecting with the Yangtzi 
River opposite Nanking on the south-east, and the 
Wei River on the east, at a place called Taokou. At 
the oe ae a terminus, opposite Nanking, the Yang- 
tzi River is open to seagoing vessels, and at Taokou, 
the other terminus, the Wei River is now navi- 





gable for barges having a capacity of from 26 to 30 





tons as a maximum ; and by the expenditure of a 
moderate sum in deepening and widening certain 
os navigation would be greatly improved. The 
arge and commercial town of Tientsin is reached 
from Taokou by means of the Wei River and the 
Grand Canal, on both of which there is free navi- 
gation throughout the year, excepting for a short 
period in the winter of varying duration, when it 
is closed by ice. The coalfields will thus be brought 
into communication with the seaboard at Nanking 
in the south and Tientsin in the north. The rail- 
ways will besides connect with numerous waterways 
intersecting the country traversed, most of which 
are navigable, affording a cheap and convenient 
means of conveying coal, &c., to the dense popula- 
tion inhabiting the Great Plain of China. 

The paper gave a description of the bituminous 

and anthracite coalfields of Shansi and Honan, 
visited either by the author or by members of 
his expedition last year, and the approximate 
area of the coal measures and contents available. 
Analyses of specimens of the coal, brought to Eng- 
land for that purpose, were furnished, and infor- 
mation given on the methods of mining adopted by 
the Chinese, the output at the mines visited, and 
the cost at pithead. Photographs of a typical coal- 
mine, showing the workman, coal stacks, and the 
vehicles used for transporting the coal, were shown 
to illustrate the paper, and maps of the country, 
showing the proposed railway routes. The paper 
described the great deposits of iron ores associated 
with the coaltields of Shansi, and their general 
distribution and occurrence ; analyses of them were 
given, and the methods followed by the Chinese in 
their reduction described. Sketches were given 
of the furnace employed, the manner of loading it 
was explained, and details were given of the results 
obtained, and an estimate was furnished of the 
yearly output gathered from reliable sources, and 
the cost of production. The existing meansof commu- 
nication by land and water were referred to, and in- 
formation collected by the writer furnished in respect 
to the vehicles and pack animals used for carriage 
on roads, and the cost of transporting the pro- 
ducts of the mines under present conditions. A 
description, accompanied by photographs, was given 
of one of the great high roads of China, the methods 
of its construction and alignment, andthe difficulties 
which it presents to vehicular traffic briefly alluded 
to. Some information was also furnished regard- 
ing wages of skilled and unskilled labour, the 
general condition of the people, their food and 
habit:, the effects of the last great famine on them, 
their demeanour towards foreigners, as experi- 
enced by the writer and his staff, and as gathered 
from statements received personally from mis- 
sionaries who have long resided in the country ; 
and the desire evinced, not only by the workmen 
themselves, but also by officials, to see the natural 
industries developed, whereby regular employment 
and good wages would be obtained. The imple- 
ments used by the Chinese in mining and other 
industries, and their methods of agriculture were 
alluded to. A general description of the country 
to be traversed’ by the proposed railways, its 
physical aspects, population, and trade was given ; 
and also an account of the rivers and waterways 
encountered, with special reference to the Yellow 
River, and the measures to be adopted for bridging 
it. The gauge on which the railways are to be 
built, and the nature of the permanent way and 
rolling stock, were referred to, and also other 
matters of interest in connection with construction. 
The paper also contained some remarks on existing 
and projected railways in China. It concluded 
with some general remarks on the cost of the lines 
of railway referred to, andhaulage rates. 
In the discussion on the paper, Mr. W. H. Hale 
asked if the iron referred‘to could be transported 
to be available for any great part of China. If 
that were the case, it would largely modify the 
conditions of supply of the world. 

In reply, Mr. Glass said that he had found that 
the iron made in Shansi cost from 2d. to 5d. per 
ton per mile for carriage under the conditions 
existing there. A very simple calculation would 
serve to show the very limited radius over which it 
could be profitably distributed. In Shansi cast- 
iron could be made for a little over 12s. per ton ; 
at Middlesbrough it cost 31, 12s., and at Pittsburg 
21. 12s. Once railways were developed, the 
inexhaustible stores of iron and coal in China 
would become available for the world. Our 
present output of about 200 million tons of coal 





would exhaust our supplies in a few generations ; 
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the Chinese province of Shansi alone could main- 
tain that output for a thousand years or more. 
The time, perhaps, was not far distant when we 
should get coal from China in place of sending it 


there. 
ExpanpED Meta In CONCRETE. 


A paper by Mr. A. T. Walmisley on ‘‘The Use 
of Expanded Metal in Concrete” was next read. 
The author gave instances of previous uses of metal 
embedded in concrete, and pointed out the advan- 
tages of the system he advocated. At first the use 
of expanded metal was restricted almost wholly to 
lathing for plastering ; but as the machinery for its 
development became improved, it became a recog- 
nised effective binder for heavy floors, canal walls, 
docks, locks, and reservoirs, as well as for reclama- 
tion walls facing the sea in sheltered positions. It 
was explained that the concrete becomes entangled 
in the meshes, and there is thus provided uniform 
distribution of strength combined with effective 
keyage. Instances in support of the author’s con- 
tention were given. 

In the discussion, Mr. Wheeler asked if the 
latticework were put between two supports, and 
would drop through by bending under a weight, how 
the concrete would help. : 

Mr. Cox considered expanded metal an enormous 
addition to the strength of a concrete floor. Another 
speaker said he had followed on the same lines as 
the author, using metal and concrete in order to 
overcome the difficulties of a spongy site. He had 
driven piles and bridged over with concrete and 
expanded metal, thus carrying a weight of 6000 
tons. The piles were spaced 3 ft. to 4 ft., so the 
concrete had a fair span. The use of the metal had 
so far increased the strength of the structure that 
the concrete showed no sign of cracking. 

Another speaker asked if very thin slabs would 
also be benefited by the metal. He thought we 
were much behind in this country in this direction. 
He had seen in Brussels a swimming-bath on the 
Monier system, and on the Continent they used it 
not only for roofs but for walls. In Holland he had 
seen walls 8 ft. high and 4 in. to 6 in. thick, and 
subject to water pressure. The author had said 
that the cost of roofs in expanded metal was the 
same as without, but the saving in weight was a 
matter of great advantage. 

Mr. G. F. Deacon thought that the question of 
time in relation to the possible oxidation of the iron 
was one which needed serious consideration, and 
should induce caution in the use of metal in con- 
crete work, under water at least. He also alluded 
to the comparative values of Portland cement and 
hydraulic lime, and stated that whereas Portland 
cement mortar, composed in the proportion of 2} of 
sand and 1 of cement, might in common practice be 
expected to stand from 300 1b. to 400 Ib. per square 
inch, there was plenty of hydraulic lime in this 
country, which, used in the same proportions, would 
stand from 4001b. to 500 lb. He had brought some 
from Italy which would stand over 600 lb., and he 
had recently been testing a sample from Russia 
which stood 1260 Ib. per square inch. Much de- 
pended upon the manipulation. 

Another speaker pa if tests had been made 
under vibration. There might, he suggested, be 
danger of the cutting edge of the metal. 

In reply, the author said concrete prevented the 
metal doubling up in the way suggested by Mr. 
Wheeler. It Se. by taking up the compression 
above the neutral axis. Resistance to vibration 
was again a question of depth. He proposed to use 
the system in slabs for river walls and sea walls. 
He had stated in the paper that the adhesion of 
concrete to iron was pi m28 569 Ib. to 668 lb. per 
Square inch. It had been objected that that was 
more than the adhesion of concrete to itself. In 
reply, he could only state that he had found the 
figures in the Engineering Review, and he put that 
forward as his authority. 


Cost or Power GENERATION. 

A paper by Mr. J. B. C. Kershaw, on ‘‘ Power 
Generation: Comparative Cost by the Steam 
Engine, Water Turbine, and Gas Engine,” was next 
read. This was a large subject to deal with within 
the confines of a single paper, in the course of 
which the author gave some useful figures. After 
pointing out that the supremacy of the steam engine 
1s now being assailed by. the water turbine and the 
gas engine, he proceeded to refer to the develop- 
ment of hydraulic power during the last 10 years, 
on the Continent and in America at N iagara. The 


aggregate amount of power at the present date 
generated from falling water forms no inconsider- 
able portion of the total power utilised in manu- 
facturing industries; and two years ago it was 
estimated by the author to be between 236,000 and 
350,000 — a. ‘ rn 
engineers have been busily engaged in working out 
the problems presented by large gas engines, and 
by the utilisation of the waste gases of blast- 
furnaces. Gas engines up to 650 horse-power have 
been built, and have worked smoothly and econo- 
mically ; while at Seraing, in Belgium, and at 
other places, the blast-furnace s have been 
utilised for driving the engines which supply the 
blast. The aim of the writer of the paper was to 
collect some of the more important figures bearing 
on the cost of power generation. For these we 
refer the reader to the full text of Mr. Kershaw’s 
paper, which we publish on another page. 

There was practically no discussion on this paper, 
but Mr. Alexander Siemens, who was in the chair, 
said that Mr. Kershaw’s paper had clearly demon- 
strated the common fallacy that there was such a 
vast quantity of water power in England running to 
waste which could be profitably employed. This 
was absolutely not the case. The reason why in 
America, Switzerland, and some other continental 
countries, water power was being so successfully 
utilised, was that in those countries the water 
supply was practically inexhaustible, and was 
constant. In England water supply was irregular, 
and any attempt to store the excess in wet weather 
involved excessive capital expenditure, which made 
it very difficult to use water power on a large scale 
with economy. 

The Section then adjourned. 

We shall continue our report of the subsequent 
proceedings in our next issue. 





PNEUMATIC SIGNALLING PLANT AT THE 
PARIS EXHIBITION. 


THE EXHIBIT OF THE INTERNATIONAL PNEUMATIC 
RAILWAY SIGNALLING CoMPANY. 


Wirt the general rise of wages our railway com- 

ies will sooner or later be forced to adopt appliances 

y which the amount of manual labour needed may be 
reduced. It is true our companies do not take at all 
kindly to the capital expenditure thus involved, but 
since the public is sufficiently strong to prevent any 
general raising of rates, and coal and material continue 
to increase in price, it would seem that the only large 
saving open to managers is a reduction in the labour 
account. A decrease in the rate of wages is hardly 
feasible, but there is no question but that by os 
automatic couplings, heavier engines, and improve 
signalling plant, the number of men needed to work 
our lines may be substantially diminished. 

At most of our large stations the signalling plant 
leaves little to be desired in the way of securing the 
safety of the trains, but the manual effort needed to 
pull off a heavy signal overcoming the friction of some 
hundreds of feet of wire, or to throw over a distant 
switch, is such that one man can attend only to a 
very limited number of levers. In America, where 
signalmen are more highly paid than here, this state 
of affairs has led to the development of systems by 
which the heavy work is accomplished by power, the 
attendant acting merely as a directing agent, and 
having thus to exert but little muscular effort, it 
becomes possible for him to attend to many more 
levers. At the same time certain of these systems 
give such facilities for the use of the ‘‘ selector” 
principle that the number of these levers can be 
greatly diminished, thus requiring a smaller cabin 
than is ordinarily nece . 
In our issue of June 16, 1899, we described 
the ingenious electro - "some ——. = 
erected by the Westinghouse Company at Bishops- 
gate for the Great Eastern Railway Company, and 
we are patel rd = — —e 8 — of 

wer-operated si ing plant, made by the Inter- 
vial Pama pe Re Signal Company, of 
Rochester, N.Y., which has been adopted at a number 
of important railway stations in the United States, 
and is now being exhibited in the American section of 
the Transportation Group at Vincennes. With this 
system the whole of the ne and controlling 
movements are effected with air, at a pressure not 
exceeding 15 lb. per square inch in the main pipe, and 
not more than 7 lb. per square inch in certain of the 
controlling pi The arrangement of the ting 
as applied to the working of a switch is shown diagram- 
matically in Fig. 1, page 328. In this diagram the 
switch S is thrown by means of .a slotted plate 
moved forward or back by a piston in the cylinder C. 
The air supply to this cylinder is obtained from 
a pipe K leading from the main reservoir X. The 





admission of air to one or other end of the 


On the other hand, gas|? 


cylinder C is controlled by the valves A and B. 
rom each extends a pipe back to the signal 
cabin, terminating there in ports, over which a slide 
valvecan be sored by means of the handle L. Between 
the handle and the slide valve is interposed a slotted 
late M. The one slot serves to operate a mechanical 
interlock of the usual Saxby and Farmer type, whilst 
in the other moves the heads of two piston-rods corre- 
sponding to the cylinders E and F. These cylinders 
are used for indicating when the switch is home against 
either rail. To move the switch over from the posi- 
tion shown in the figure, the operator draws out the 
handle L as far as the head of the piston-rod of F 
will permit ; that is, until this comes in contact with the 
shoulder at the back of the horizontal portion of the 
slot. In pe this operation, the signal has, in 
the first place, locked all signals having relation to the 
switch in their i, sd position. This is accomplished 
by the rod H, the head of which moves in a slot as 
shown, and is, therefore, forced down as the handle is 
drawn out. This locking is, as stated, of the well- 
known Saxby and Farmer type. In the second place, 
the slide valve has been moved over, so as to open to 
the air supply, the pipe —s to the switch 
valve B. This valve is then opened by the air pres- 
sure, and admits air from K into the back of the 
cylinder C. The slotted plate P is accordingly 
pushed over. This motion may best con- 
sidered as divided into three parts. In the first 
art of the movement a bolt is withdrawn from the 
ocking-bar G, and the rod communicating with 
a slide valve D pushed down by the inclined portion 
of the slot shown. During all this period the switch 
has not been moved. In the second portion of the 
motion the head of the switch-rod J coming into con- 
tact with the inclined portion of its slot is pulled over, 
and the switch thrown. Finally, in the third portion 
of the motion a second bolt is pushed into the bar G, 
and the valve D pushed further over by means of the 
inclined tail of the corresponding slot. In this position 
the — Q and Rare put in communication, and air 
accordingly flows from the back of the switch cylinder to 
asmall valve T, which, on being operated, admits air to 
the cylinder F. As the corresponding piston is moved 
up, the head of its rod acting on the inclined portion of 
its slot moves the valve V to the end of its travel, 
and by means of the rod H unlocks the signals con- 
trolling the new position of the switch. At this final 
position of the slide valve V the pipe O is opened to 
the atmosphere. The valve B accordingly closes, and 
in doing so also opens the pipe R to the atmosphere. 
Hence at the completion of the final stage of the 
various movements, the whole of the controlling pipes 
are opened to the air, so that of the five pipes leading 
to the switch, only the principal air main K remains 
charged. It should be stated that a reducing valve is 
interposed between the slide valve V and the air main, 
so that the pressure of the air admitted to the slide 
valve and thence to the pipe O is but 7 lb. per 
square inch. In throwing the switch back to its 
revious position, the cycle of events is similar. 
The handle L is pushed back as far as the piston 
head of E will permit. In this position the rod H 
again locks all corresponding signals, but the pipe 
leading to the valve A is now opened to the air 
suppl , and in its turn admits air into the front of the 
cylinder C, and thus moves back the plate P. During 
this motion of P the switch is first unlocked, then 
moved over, and finally relocked. At the same time 
the valve D has been shifted, so as, in the first place, to 
close the communication between Q and R, and then 
the switch being next thrown, it is moved over 
further so as to open a path between W and Y, thus 
admitting air to the valve Z. The latter in turn admits 
air to the cylinder E, then by means of the slotted 
plate the motion of the slide valve is completed, and 
the whole of the controlling pipes opened to the at- 
mosphere as explained in the corresponding stage of 
the operation first considered. 

Such in general — is the arrangement and 
working of the apparatus for operating a switch. For 
a signal less complication is needed, since it is unneces- 
sary to send any indication as to the position of the 
arm, save when it is returned to danger. The ar- 
rangement then adopted is shown in Fig. 2. In this the 
pulling outof the handle/ opens the pipeo, and aperating 
the relay ) admits air to the bottom of the cylinder c, 
the _ in which rising, lowers the semaphore to 
‘‘ safety,” where it will be maintained so long as the 
handle / remains in its forward position. The locking 
of conflicting points or signals is effected by the rod 
h, as previou he lained. To bring the signal again 
to danger, the handle/ is pushed back, but the head of 
the piston-rod belonging to the cylinder e coming in 
contact with the vertical ion of its slot the full 
stroke cannot be made until a return flow of air back 
from the signal has caused the piston in ¢ to be raised, 
when it automatically completes the stroke by Pg 
on the inclined portion of the corresponding slot. In 
the mid position at which the movement of the 
handle / is checked, the pipe p is opened to the air 
pressure, and operating the valve r admits air to the 





top of the cylinder C, thus bringing back the sema- 
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phore arm to danger. By a lever connection, this arm, 
as it completes its return movement, opens a valve a 
admitting air into the pipe wu, and thus operates the 
valve ¢ at the signal cabin. This valve then admits 
air to the cylinder e, the piston head of which auto- 
matically completes the stroke of /, thereby informin 
the signalman that the semaphore has been returne 
to the ‘‘ danger ” position. 

Coming to applications of the system, we show in 
Fig. 13, page 329, a 175-lever machine recently erected 
at the Grand Central Station, New York City, which 
has replaced a mechanical machine of over 200 levers. 
The Jength saved is considerable, since with the pneu- 
matic machine the handles are spaced at 3-in. centres, 
whilst with a mechanical machine we have never 
known the spacing to be less than 44 in. As shown, a 
single a contains the two indicating cylinders 
marked E and F in the diagram, Fig. 1, and the guide 
for the slotted plate M. The slide valve is connected 
to this plate a link, tne links corresponding to 
successive handles being alternately short and long, 
so that the slide valves occupy two rows, thus saving 
length. The slides for the mechanical. interlocking 
occupy the front of the machine as shown. The slide 
valves are of peculiar construction, which is repre- 
sented in Figs. 3 to 8, 328. In Fig. 7 a plan of the 
valve seat is represented, and in Fig. 8 a plan of the 
valve looking upwards, showing the ports in it. In 
Fig. 7 the two ports m and n are both connected to 
the air supply, whilst o and p ars ports connected re- 
a". to the two controlling pipes O and U of 

ig. 1. The central port g communicates with the 
atmosphere. In the valve, Fig. 8, the port 7 affords 
& passage between either » and p or m and o, according to 
the position the valve occupies on its seat, and in Fig. 4 
the valve is shown, thus connecting the ports m and 
o. When at either end of its travel both openings o 
and p are covered by one or other of the two ports s 
or ¢, and are thus connected to the exhaust, as shown 
in Fig. 6. Supposing matters to be in the position 
represented in Fig. 1, and it is desired to throw the 
switch. Then it is necessary to open the port o to 
the air supply, and the valve is occupying its extreme 
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position on the right. On pulling it over the 

port 7 first connects the ports » and p; but 

the points being already hard over in their 

normal position, this momentary admission of 

air to the pipe U has no effect on the switch. 

The Slide valve being moved on further, com- 

munication is finally established between the 

ports m and o, by means of the port 7, and at 

the same time the port p is connected to the 

exhaust by the port ¢ Air now enters the 

Pipe O and throws the switch, after which a 

—- current of air completes the motion of 

the slide valve as already explained, forcing it 

to its limit of travel on the left. In this 
, position both ports o and » are again opened 
: by exhaust. The valves represented in Fig. 13 
differ slightly in detail from that represented 

= gs 3 to 8, being without the cover shown 

ca Freer: ps contact of the valve 

chown io The be by means of a spring as 

a be construction of the controlling valves 

ag Z, and T, is shown in Figs. 9, 10, and 11. 

© flow of air sent from the signal cabin is 

—— a rubber diaphragm v, and is thus 

cay to raise the valve W. This valve has 


two seats, both of leather. As i 
‘ ta, 3 shown i 
Fig. 11, it rests on the upper one, closing all 
amnnnties with the air supply and the 
po leading to the cylinder, sf 
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same time this port is open to the exhaust 
Y. In Fig. 10, which is a section 
through the upper part of the valve at right 
angles to the section of Fig. 11, the valve 
has been raised and presses against its lower 
seat as shown, thus cutting off the port X from 
exhaust and opening it to the air supply 
through Z. The peculiar construction of the 
upper portion of the valve casing is intended to 
prevent any chance of the valve being frozen 
to its seat. The risk of this is not great in the 
first place, since owing to the low pressure at 
which the apparatus is worked, the deposit of 
moisture is never en! ag It will be seen 
that the guide in which the u part of 
the valve works is jacketed with air. In 
consequence, any condensation which — 
occur will be deposited on the walls of t 
jacket, and not inside the guide, since the 
reduction of temperature must proceed from 
the exterior inwards, An examination of 
number of these valves at Buffalo station dur- 
ing a hard frost showed that the end sought 
was attained, and that whilst there was a con- 


‘siderable deposit of hoar frost on the walls of 


the jacket, the inner face of the guide was per- 
fectly clear. - ; 

‘An excellent idea. of the character of the 
work done at the Grand Central station. is 
given by Fig. 12, page 329, whilet Fig. 14, 
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e 328, shows the arrangement of tracks and the 
positions of the signals and switches very clearly. 

This system of operating signals lends itself very well 
to an extensive adoption of the selector principle. Thus 
a single lever in the cabin may be used to work all 
the signals connected with a certain switch. With 
the points in one position, one set of signals will be 
operated, whilst when in its other position another set 
will be moved. This is accomplished by coupling a slide 
valve to the points. With the valve in one position 
the air from the cabin to the signals will pass through 
one set of ports, whilst by moving over the valve 
by throwing the points, a different path is opened to 
the air. It will be seen that this principle is capable 
of a great extension, so that a single lever may be 
used to operate a number of distinct series of signals, 
and where circumstances demand the control of a 
given road from more than one signal cabin, the 
apparatus at the two cabins can, in this way, be 
readily interlocked, so that it is impossible for one 
cabin to open the road without the consent and 
assistance of the other. 








HEAVY CONSOLIDATION LOCOMOTIVE FOR 
THE ILLINOIS CENTRAL RAILROAD. 


We publish this week, on our two-page plate and | g 


on pages 332 and 333, illustrations of an exceptionally 
werful locomotive constructed for the Illinois Central 
ilroad by the Rogers Locomotive Company, of 
Paterson, New Jersey. The engine is intended to 
haul trains of 3000 tons weight over grades of 38 ft. 
to the mile. 

As shown in Fig, 1, the engine is of the consolidation 
type, having eight coupled wheels 4 ft. 9 in. in dia- 
meter, and a two-wheel bats in front. The boiler, of 
which representative sections are shown in Figs. 2 
to 4, has a barrel 6 ft. 8 in. in diameter by 13 ft. 8 in. 
long between tubeplates. The shell plating varies 
from jin. to § in. thick. The firebox is of the Bel- 
paire type, and is 11 ft. 8} in. long over the outer 
plates, and 8 ft. 3}fin. high at the backend. The 
inner box measures 132 in. long by 42 in. wide at the 
grate level, and 78 in. deep at the tubeplate. It is 
constructed of g-in. plating, with the exception of the 
tube sheet, which is § in, thick, and the crown which 
is 7, in. thick, and is, of course, wholly of steel. The 
stays are lin. in diameter, s at 4-in. centres. 
The cylinders, which are 23 in. in diameter by 2 ft. 6in. 
stroke, are represented in Figs. 9 to 12. To facilitate 
the secure connection of these large cylinders to the 
frames, the steel casting shown in Figs. 29 to 31 
is fitted and is securely bolted both to the cylinder 
saddle and to the frames, and relieves the former 
to a great extent from the twisting strains to 
which they are subjected in engines of this type. 
The pistons are steel castings, with cast-iron packing 
rings. The slide valves are balanced, and have a 
travel of 6in. The steam ports are 1§ in. wide by 
2 ft. llin. long, whilst the exhaust ports are 3} in. 
wide. Details of the crosshead are shown in Figs, 13 
to 16. It is, it will be seen, of the two-bar pattern, 
with slippers bolted to the head. The guide bars are 
of case-hardened ec iron, the wearing surfaces 
being 94in. wide. The pin fits into tapered seats, 
and is secured there by double nuts and a split 

in. Details of the driving axle-boxes are shown in 

igs. 26to 28. A peculiarity of these boxes lies in the 
** Babbiting ” of the face against which the axle collars 
rub, as well as the journal seats. - The ‘‘Babbit ” liesin 
shallow dovetail grooves, shaped as indicated in Fig. 26, 
so that the metal cannot slip out radially, whilst the 
dovetail holds it firm in other directions. The link 
and its hanger is illustrated in Figs. 23 to 25. The 
link itself is 34 in. wide, and is embraced by a forked 
hanger to which it is secured as indicated by Fig. 25, 
leaving, as there shown, room for the head ot the 
rocking-bar yoke to be secured to the sliding-block. 
This yoke between the rocking-bar and the sliding- 
block is of somewhat peculiar construction, since it 
embraces one of the axles, and has accordingly been 
made of the shape indicated in Figs. 17 to 20. It is 
supported near its free end by a link connecting it to 
the weigh-bar of tha reversing , and details of this 
link are illustrated in Figs. 21 and 22. The relative 
position of these parts is best seen in the longitudinal 
section, Fig. 1. 

Some idea of the general dimnsions of the engines 
may be gathered from the statement that the centre 
of the boiler is 9 ft. 2in. above rail level, the to 
of the boiler at the base of the dome 12 ft. 6 in., ont 
the top of the chimney 15 ft. above rail level. The 

ition of the centre of gravity of the engine was 

etermined by suspending the engine bodily from two 
3-in. pins. The one being fixed 6 in. in front of the 
cylinder saddle and the other 6in. behind the back end 
the boiler. Both were the same height above rail 
level, and on the centre line of the engine plan. The 
axes of the pins were parallel to the centre line of the 
boiler. The engine, when suspended, was complete 
with all fittings in place, and the boiler filled with cold 
water. The pins were then shifted up or down until 


the bumper for testing and to keep the ‘‘roll” to 
either side within limits when the pivots had been 
lowered to the point of centre of gravity. At that 
point a lift of about 300 Ib. under the end of the 
bumper was sufficient to cause the engine to turn in 
the opposite direction to the extent that the bumper 
at that end was about 6in. higher than the opposite 
end. On removing the lifting force the engine would 
not, of itself, return more than half way back to the 
vertical position, but required a lift of about 100 Ib. 
at the low side to bring it vertical, about enough to 
overcome the pivot friction, but when vertical and free 
it would remain so. It required about 100 lb. however 
to start it to turn in either direction. The tests show 
that the point of suspension was probably as near the 
actual centre of gravity of the engine as it was practic- 
able to locate it. After the adjustments were all made 
and the centre of gravity point found, measurements 
showed the bearing point on top of the steel pin at 
each end of the engine on which it rested to be 504 in. 
above the top of the rails as the engine would be when 
the drivers were resting on the track. That point is 
32 in. above the top of the main frames. Assuming 
the bearing point of the drivers on the rails to be 
56 in. apart, then the base on which the engine 
runs is 1.10 times as wide as the distance its centre of 
ravity point is in height above them. Without posi- 
tive knowledge to the contrary most persons, we 
think, judging from appearances only, would conclude 
that the centre of gravity of a locomotive like this 
must be considerably above the point given, yet the 
tests show conclusively that it is not. 

If the centre of gravity point of a locomotive like 
this is 10 per cent. less in height than the base on 
which it is carried is wide, it is probable that the 
centre of gravity could be carried still slightly higher 
without any detrimental results of consequence as 
regards the movement of the locomotive along the 
track. The tender is of the railway company’s stan- 
dard pattern, and can carry 10 tons of coal and 4000 
imperial gallons of water. 

e append below a Table of general particulars and 
dimensions of this engine, from which it will be seen 
that nickel steel has been used for the axles and 
piston-rods : 


Total weight in working order... 218,000 Ib. 
Weight on drivers i ek 198,000 ,, 
a truck ... 20,000 
Driving wheel base 16 ft. 3 in 
Total Re _ Rs ee 
Cylinders, diameter a | oe 
= stroke wat pat Pr = 
Driving wheels, diameter out- 
side is oa = en ae. les 
Driving axles (nickel steel), dia- 
meter of journals me Se 9in 
— axles (nickel steel), 
length of journals _... we jl 
Truck axles (iron), diameter of 
journals ... ba ie Se S, 
Truck axles (iron), length of 
journals ... ee ae a 20: 
Truck wheels, diameter... “= 2 ft. 9 in. 


Boiler (Belpaire type), diameter 
x eee eee eee 


ma iS pee 
orking pressure . 210 Ib. per sq. in. 
Thickness of plates § in. and § in. 
Firebox, length inside ... 11 fo. 
ie width at grate es 3 ft. 6 in. 
cs height at tubeplate ... ee 
aes height at back... co pe ee 
Grate area ... sé ies 38.5 aq. ft. 
Tubes (iron), number 417 
= >», diameter ... 2 in. 
+ » — length 4 13 fb, 8 in, 
Heating surface, in firebox 252 sq. ft. 
” » in tubes es 
a ei total .. 4 is 
Piston-rods (nickel steel), dia- 
meter... hee kes Ss 4} in. 





Coat 1n Austr1A,—Coal has risen from 20 to 40 per cent. 
in Austria during the last eight months. The rs 
of several industrial establishments are talking about 
closing their works until fuel returns to something like 
its old price. 





Canapian Raitways.—Mr. Mackenzie has returned to 
Toronto from England, where he went to dispose of the 
bonds of the Canadian Northern Railway, of which line 
the Ontario and Rainy River is a section. The bonds 
were readily taken. Intwo months more, Mr. Mackenzie 
adds, 100 miles of the Ontario and Rainy River line will 
be completed. Before the close of the autumn, the line 
will be through to the Atikokan iron mines, 145 miles 
away from its eastern terminus. 





American Locomotive BurLtpinc.— The Richmond 
Locomotive and Machine Works have received an order 
from the Intercolonial Railway of Canada for ten large 
consolidation locomotives. Mr. R. S. Hughes, secretary 
and treasurer of the rs Locomotive and Machine 
Company, of Paterson, New Jersey, has just died in that 
city at the age of 73. For over 50 years, Mr. Hu 
who was a native of Paterson, had been connected with 
the locomotive business, entering the employ of Messrs. 





the engine balanced, Screws were used at the ends of 





Rogers, Ketcham, and Grosvenor in 1847. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—About 5000 tons of iron 
changed hands on Thursday forenoon, Scotch declining to 
65s. 6d. per ton cash. The close was better at 76s. 14d. 
per ton sellers. In the afternoon 1000 tons of Scotch 
were bought for cash, and prices were strong, the finish 
showing a rise on the day of 1s, 2)d. per ton. 
Cleveland advanced 5d., and hematite iron 6d., on 
the day. On Friday the forenoon sales only amounted 
to 1500 tons, and prices were easier. In the after- 
noon 2000 tons changed hands. Scotch rose 9d. 
from the morning, and thus closed 14d. per ton down 
on the day. Cleveland lost Sd. on the day, and 
hematite iron 6d. per ton. The settlement prices 
were: 76s, 74d., 71s. 94. ; and 81s. per ton. On Monday 
forenoon only 1500 tons were dealt in, and prices were 
about steady. Scotch gained 14d. per ton, but Cleve- 
land fell 44a, and hematite iron was unchanged. The 
afternoon sales amounted to 2500 tons, and Scotch closed 
3d. per ton up on the day at 77s. per ton cash sellers, 
At the close the settlement prices were: 76s. 104d., 
71s., and 81s. ae seal ton. Only about 1000 tons were 
dealt in on Tuesday forenoon, and the tone of the 
market was quiet. Both Scotch and hematite iron 
gave way 3d. per ton. No special significance was 
attached to the fact that on Monday 100 tons of 
Scotch pig iron went into store—the first for several 
years—beyond the fact that it shows a turn in the condi- 
tion of affairs which had prevailed for so long. The 
robability is that the iron was put in to make up a 
roken warrant. In the afternoon some 1500 tons were 
bought, and Scotch iron recovered the forenoon loss. At 
the close of the market the settlement prices were: 77s., 
71s., and 80s. 10}d. per ton. At the forenoon session 
to-day of the pig-iron warrant market not a single 
transaction was recorded. There were cash sellers 
of Scotch at 3d. less per ton than yesterday’s 
close. There were neither buyers nor sellers of Cleve- 
land and hematite iron for cash. In the afternoon 
the market continued completely idle. It is a consider- 
able number of years since the market was absolutely a 
blank. The settlement prices were: 763. 6d., 71s., and 
80s, 6d. The following are the current quotations for 
makers’ iron No. 1: iyde, 84s. per ton; Gartsherrie, 
84s. 6d.; Calder, 86s. ; Summerlee, 88s. 6d. ; Coltness, 
903. — the foregoing all shipped at Glasgow ; Glengar- 
nock (shipped at Ardrossan), 833. ; Shotts (shipped at 
Leith), 87s.; Carron (shipped at Grangemouth), 85s. per 
ton. Here are the shipments from Scotch ports 
for the week ending last Saturday: To Canada, 230 tons ; 
to India, 640 tons ; to Australia, 150 tons; to France, 290 
tons; to Italy, 250 tons; to Germany, 270 tons ; to Holland, 
215 tons ; to China and Japan, 218 tons; smaller quantities 
to other countries; and 1814 tons coastwise, The total 
shipments for the week were 4673 tons tt 4947 tons. 
The block in the pig-iron market is unchanged, but, all 
the same, it is steadily nearing its natural termination in 
proportion to the gradual squaring off of the ‘‘bear” 
commitments. Prices have been practically held up at 
last week’s levels, and are no indication of the trade that 
is forthcoming. From America advices are again 
adverse, and unfortunately they show the increasing 
hold that they are getting, to the detriment of this 
country. From the Continent every advice is flatter 
than its neighbour, and the loss to this country 
of its usual markets by the action of the present 
‘* corner” clique will soon be apparent. The number of 
furnaces in blast is the same as last week—namely, 80, 
eet 82 at the corresponding period of last year. 
ere is absolutely no interest taken by outside specu- 
lators, inside influences dominating the position. The 
stock of pig-iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 91,348 tons yesterday afternoon, as 
against 91,183 tons yesterday week, thus showing an in- 

crease amounting for the past week to 165 tons. 


Finished Iron and Steel.—While prices of manufac- 
tured iron and steel are not expected to advance any, the 
prediction of a heavy fall must be ignored meantime. 
The fuel question remains in even a more intensified 
form, and it is no wonder that a tacit understanding 
should be arrived at by many manufacturers to use as little 
fuel as possible so as to enforce ease upon the coal market. 
There is still a pretty B pwr restriction of buying both 
of raw and of finished material, most consumers pre- 
ferring to hold off in the hope of P sap their wants 
fixed on more favourable terms. At the same time, many 
makers under present conditions would rather close 
down than reduce their list queen. and, indeed, both 
in the malleable iron and branches mills have been put 
on reduced running. If the time should actually arrive 
when not only consumers hold off, but manufactures also 
join in opposing the inflated price of fuel, a sharp ad- 
vance in ruling values would be a certainty. Meantime 
steelmakers have the prospect of a further handicap, for 
the stringent regulations as to quarantine imposed by the 
Spanish Government must seriously retard our imports of 
iron ore. Already our wants are being met at the 
instance of the Americans, and next month should see 
fresh evidence of the fact. The action of the National 
Consultative Board in not lowering the prices of 
iron bars has somewhat reassured the trade, but 
few fresh buyers have come into the market, as they 
find orders can be placed cheaper elsewhere for shipment 
to the East than if executed at home. Billets are on offer 
by American agents for delivery cif. at 5/. 2s. 6d. 
ton net, and strips are still u 
30s. per ton leas than Continental houses can face. It is 
reported that 100 tons of malleable iron of various. sorts 
are being delivered in Coatbridge by Belgian makers. 


39. Builds : ; + orders yet 
Bridge-Building Order.—One of the biggest orvert Yo 





entrusted to a Scotch bridge-building firm 
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with the Brandon Bridge-building Company, Motherwell. 
The order is for the whole of the bridge renewals in con- 
nection with the Leeds and Halifax centre of the Lanca- 
shire and Yorkshire Railway Company. 


Proposed Fusion of the Rivet and Bolt Firms.—It seems 
that a movement has for some time been in progress 
which aims at forming a combination of the leading firms 
of bolt and rivet makers in and around Glasgow, and it 
is now so far completed that fresh business will only be 
accepted subject to the new arrangement. Ib is under- 
eal that the chairman of the combination will be Mr. 
John F. Miller, who is chairman of James Miller 
and Co, formerly of Stobcross, Glasgow, but now of 
Coatbridge, the engine works of George Miller and Co. 
having been converted into a bolt and rivet works. 


Shipbuilding Orders.—The Grangemouth and Greenock 
Dockyard Company have secured an order, for Spanish 
owners, for a vessel to carry 2500 tons, and one, for a 
firm of London owners, to carry 3550 tons.—Messrs. 
Mead, Son, and Hussey, London, have contracted with 
Messrs. Mackie and Thomson, shipbuilders, Govan, for 
the construction of two steamers. — Messrs. Gourlay 
Brothers and Co., Dundee, have received an order for a 
large steamer for the Indian service. Her gross tonnage 
will be about 4000 tons, and she will be able to carry a 
cargo of about 6400 tons. 


The Shipbuilding Trade at Port Glasgow—Numerous 
Contracts.—During the past few weeks many shipbuild- 
ing orders have been placed with Port Glasgow builders, 
and it is satisfactory to know that the orders have been 
fairly well divided. The Clyde Shipbuilding and Engi- 
neering Company (late Blackwood and Gordon) have 
booked two steamers of ordinary dimensions ; and besides 
having five sets of engines under construction for hulls 
building by themselves, they have orders for sets of triple- 
expansion engines for two Port Glasgow firms, and, 
ndeed, have to refuse work. Contracts for several 
large steamers have gone to Messrs. A. Rodger and Co., 
<a to Messrs. Robert Duncan and Co.; Messrs. William 
Hamilton and Co. have also received orders to build 
several large steamers. It is difficult to form any accu- 
rate estimate of the work Messrs. Russell and Co. have 
on hand. Their yard is continuously kept up to its full 
working pressure of 13 keels, of a gross carrying tonnage 
totaling no less than 70,000 tons. In most instances, 
contracts are not made with them until steamers are 
within a few weeks of launching. The new work recently 
placed in Port Glasgow yards cannot be less than 60,000 
carrying tons, and in no instance is there any urgent 
demand for delivery. There is a lull, temporary it 
may be, in the awning deck type of steamer for pas- 
senger and cargo service on the «A Amazon, and for 
which it is no uncommon thing for Messrs. Murdoch and 
Murray to have from six to a dozen on hand. It is con- 
fidently expected that further orders for steamers and 
engines may be placed with Port Glasgow builders. A 
serious drawback is the insufficient delivery of material, 
and next the engineers’ output is retarded owing to the 
inability of engineering firms either on the upper or on 
the lower reaches of the river to keep Port Glasgow 
builders going. One firm—Messrs. A. Rodger and Co.— 
had to ‘*commandeer” an entire engineering establish- 
ment in the upper reaches quite lately, to ensure the 
execution of their orders, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Installation of Master Cutler.—Mr. R. Groves Holland 
was formally installed as the Master of the Cutlers’ Com- 
pany of Hallamshire on Thursday. In his address, he 
remarked that the Cutlers’ Company was ever on the 
alert to uphold the worthy name of Sheffield, which was 
known throughout the wide world. They would be very 
pleased if more funds were at their disposal to meet cases 
of imitation. Nearly all those cases were in respect of 
the cutlery and kindred trades. Much thought, time, 
and care were given by the company in endeavouring to 
protect the corporate marks of the manufacturers, and 
whenever any similarity of device or word was applied 
for, which by the remotest chance could be regarded as 
imitating any existing mark, it was not passed by the 
company. When they remembered that the company 
had jurisdiction over 3000 marks in the district of Hallam- 
shire, which comprised an area of about 20 miles round 
the city, they would realise that it was sometimes diffi- 
cult to decide an application. 


The National Association of Colliery Managers.—The 
members of this association held their annual meeting at 
Sheffield on Friday. In welcoming the association, the 

rd Mayor of Sheffield (who is the chairman of a South 
Yorkshire colliery) referred to an article which had 
spesered ina London paper on the coal trade. He said 
ge had been no combination or conspiracy on the part 
° coalowners, or anybody else, to raise the price of coal. 

rices had risen because the trade of the country was 
good, and the demand for coal was greater than the 
supply. Owners from time to time met, and always had 
met, to consider prices, but when a commodity was going 
th in price no combination was necessary, and to say 

m9 was @ combination and conspiracy on the part of 
ewes to raise the price of coal was a monstrous false- 
hood. With rd to wages, it was a matter of deep 
Congratulation that the question seemed to have been at 
C t _ on a firm, and he hoped a lasting basis. Mr. 

- E. Rhodes, of the Rotherham Main Colliery, was 
py err es | choeen to succeed Mr, J. Knowles, of Ince, 
mt rg eo The new President said lugubrious state- 
this souene bom maa from time * pet - 7 A Foe of 

- ntry v 80 ra exhaus at our 
children’s children would cally see us at an end of 


of coal should be restricted, if not stop altogether. 
To his mind such a proposal would never be entertained ; 
except possibly with regard to the Welsh smokeless coal, 
purposes. Those collieries uld be purchased by the 
—-. ; but to stop or limit the exportation of coal 
generally would mean reducing the means of livelihood of 
the 600,000 persons employed and their families. He 
held the opinion that the resources of the country.in the 
way of coal were very much greater than were generally 
supposed. It was true that a calculation could be made 
which would show that the best seams would be exhausted 
at the present rate of production in from 200 to 300 years, 
but there were other seams which would undoubtedly be 
worked for many hundred years after such seams as the 
Barnsley bed of this district. were exhausted. 


Exports of Coal from Hull.—A_ remarkable fact about 
the Hull coal return for last month is that whilst the ton- 
nage forwarded to the port during August was far above the 
average, the quantity actually exported shows a consider- 
able decline. There were sent to the port no less a quan- 
tity than 438,240 tons of coal, an increase com with 
the same month of last year of 81,776 tons. The coast- 
wise exports show very large comparative increases. 
Last month there were despatched to ports on the coast 
46,352 tons, an increase of 27,355 tons en with 
July, 1809. London alone took 41,081 tons. August, 
1899, 245,349 tons were despatched to 15 foreign countries, 
while last month only 207,642 tons were sent to 13 foreign 
countries. France took almost double the quantity sent 
last year, but Russia did not take so much as in the pre- 
vious year. Denaby and Cadeby Main heads the list with 
the largest tonnage. / 


Tron and Steel.—There has been no move of any im- 
portance in the local market, and in anticipation ot still 
lower prices ruling, consumers who are not taking their 
supplies under contract, are only ordering to meet current 
pr Many manufacturers of the commoner qualities 
of crucible steel are complaining that business is slowing 
down, but there is still a very fair demand for high-class 
steels for best tools. Makers of nuts, bolts, and similar 
accessories report that prices are weakening, and orders 
are being held back as much as possible, in the hope that 
lower prices will rule. engineering firms, as well 
as manufacturers of large rolls and other heavy machinery, 
are fairly well off for work ; but orders are being cleared 
off the books more rapidly than fresh ones are being re- 
ceived, and there is not the certainty of full oe 
for months ahead that there was some time ago. anu- 
facturers of mining and excavating tools keep fairly busy, 
and edge-tool makers are finding their men full employ- 


ment. In many of the lighter industries this is a quiet | Ww, 


time, and until orders begin to be placed for the Christmas 
season, business may be expected to be dull. 


South Yorkshire Coal Trade.—A slight check in the 
demand for coal for manufacturing iron is reported from 
one portion of this coalfield, but this is by no means the 
general experience. In other respects the trade during 
the week has been up to the recent average. An ex- 
ceedingly heavy tonnage of steam coal is being sent to 
the Continent through the east coast ports, and there is 
not a sign that the demand from this quarter will slacken 
before the close of the shipping season. From 15s. to 
17s. per ton is being paid at the pits for steam qualities. 
Coal for domestic purposes is in as great demand as 
ever, and householders are evidently still stocking for the 
future. London is also a heavy purchaser of this class of 
coal. Best Silkstone is quoted at 163. 6d. to 17s. per 
ton, and best Barnsley house at 15s. 6d. to 163. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change here, and the market was 
rather quiet, but sellers of pig iron were well situated 
and were not pressing any iron on the market. No.3 
g-m.b. Cleveland pig iron was the quality most in demand, 
and as it was scarce it was relatively a good deal dearer than 
other descriptions. For prompt f.o.b. delivery No. 3 
realised 71g., and that price was generally named, but 
for delivery after the autumn navigation season urchases 
might have been made at less. The lower qualities were 
very plentiful, and co uently cheap. _ Foundry No. 4 
was 66s, 6d., grey forge 3d., mottled 65s., and white 
64s. 9d. East coast hematite pig iron was not so scarce 
as it has been, and sales were recorded at 85s, for early 
delivery of Nos. 1, 2, and 3. Spanish ore dealers were 
not at all —— to reduce quotations, pointing out 
that high freights ee them doing so. Rubio was 
put at 21s, 9d. ex-ship Tees, but buyers would not listen 
to that figure, their idea of the price being about 21s. 3d. 
Freights, Bilbao to Middlesbrough, were fixed at 83, 3d: 
To-day quotations showed no change. 


Manufactured Iron and Steel.—In most branches of 
the manufactured iron and steel esa large amount 
of work continues to be turned out, producers are gene- 
rally well off for orders, and a good few inquiries are re- 
ported, so that in spite of the downward course of quota- 
tions noticeable in other districts, makers here are able to 
maintain their prices. Common iron bars are 9/. 10s. ; 
best bars, 10/.; iron ship-plates, 87, 2s. 6d.; steel ship- 
plates, 8/.; iron and steel ship-angles, each 8/. 2s. 6d. ; 
galvanised iron sheets, 12/.; galvanised steel sheets, 
127, 103.; and heavy sections of steel rails, 77. 5s.—de- 
livery according to customs of trade. 

Weardale Stee) Company.—The report of the directors 
of the Weardale Steel Company shows that the profits of 
the year, after providing for interest on purchase money 


which was limited in gg and invaluable for naval | f 
C) 


other expenses, amount to 247,990/. 12s. 10d. The di- 
rectors recommend that this amount be apportioned as 
follows: A dividend of 6 per cent. per annum on 
erred ordinary shares, 19,8597. 12s. 5d.; dividend of 
6 per cent. per annum on defe ordinary shares to 
June 30, 1900, 87687. 23. 4d.; further division amongst 
the shareholders in accordance with the articles of 
association, 40,000/.; amount carried to reserve. fund, 
50,0007. ; amount provided for depreciation, 100,000/. ; 
preliminary expenses written, 22101. 0s. 3d.; amount 
carried forward to next year, 27,152/. 17s. 10d. Mention 
is made of the fact that much time has been occupied in 
vesting the property of the old company in the present 
company, but all arrangements have now been conipleted, 
and the leases and property will be forthwith transferred. 
Reference is also made to the acquisition of the whole of 
the share capital of the Cargo Fleet Iron Company, 
Limited, and to the various developments at the Tudhoe 
Works. 

Coal and Coke.—Coal, on the whole, keeps steady. 
Coke is a good deal more plentiful than it was, and 
average blast-furnace qualities are now somewhat readily 
sold at 27s. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—A moderately , oe business has been passing 
in steam coal ; quotations have ranged from 28s. tu 30s. 
per ton for the best descriptions, while secondary quali- 
ties have brought 24s. 6d. to 25s. 6d. per ton. ouse 
coal has shown little change; No. 3 Rhondda large has 
been making 22s. to 223. 6d. per ton. Coke has fully 
supported late rates. Patent fuel has been bringing 25s. 
to 27s. per ton. 


Gibraltar.—Mr. W. C. John, first-class assistant con- 
structor at Devonport, has now been appointed con- 
structor at Gibraltar. He entered the Pem e Yard in 
1872, and was successful in obtaining admission to Green- 
wich College in 1877.. On completing his course of edu- 
cation there, he returned to Pembroke, and was sub- 
sequently “a foreman. He superintended the 
completion of the Pearl, the building and fitting out of 
the Cambrian, and the building during the early stages 
of the line-of-battle ship Hannibal at Pembroke, being 
transferred to Devonport about 34 years since, 


* Portland.—_Works of an extensive character are con- 
templated at Portland. Besides a new fort at Blacknor, 
in which two new 6-in. — of modern type and long 
range are to be placed, other forts are projected. A new 
si ing station is to be built near the convict estab- 
lishment, and a rifle range is being laid out on the West 
eirs. Coaling facilities are also being improved ; jetties 
are to be built to enable torpedo craft to coal more easily ; 
and new storage accommodation is to be provided, in 
order to allow 40,000 tons to be added to the reserve, 
The War Office has, moreover, been ——s inquiries and 
taking measurements of the Drill Hall, Easton, the 
Masonic Hall, and the Jubilee Hall, with a view to utilis- 
ing these buildings for the accommodation of troops. 


Bristol Docks.—The traffic returns for the past 18 
weeks show a decrease of 32,626 tons in the movement 
of shipping at these docks, as compared with the cor- 
responding period of 1899. There was also a decrease 
of 30317. in the revenue collected. 


Devon and Somerset Railway.—Negotiations are in 
progress with a view to the —— of the Devon 
and Somerset Railway by the Great Western Railway 
Company. The branch between Taunton and Barnstaple 
is already worked by the Great Western. 


Pollution of the Rhondda. — The tipping refuse into 
the Rhondda at Hafod has been under official considera- 
tion. Authority has been given to the Pontypridd Dis- 
eal oga to take legal proceedings against the 
offenders, 


Swansea Corporation Water Works.—The members of 
the Swansea Town Council have just paid a visit of in- 
spection to the new Cray reservoir. Ata luncheon, Mr. 
Freeman, chairman of the Water Works Committee, pre- 
sided. Mr. Freeman said the extent of the reservoir 
would be 100 acres, and its contents would be 1,000,000,000 
a gen emg to supply Swansea for a year. oe 

arisen with the contractor, with respect to delays 
which had occurred in the execution of the works. The 
contract was let in'1898, and it was to be completed in 
four years; the amount of work done thus far had not 
been satifactory, but at the same time everything had 
been well done, : 





AmericaN Toots FOR JAPAN.—The American Tool 
Works Company has received an order by cable from 
‘Yokohama from the Japanese Government for tools for 
naval repairing purposes. 

Power WokkKS AT THE CHAUDIERE.—Since October, 1899, 
the Mauisnesing Citeens yn eg has been constructing 
a dam on the Chaudiére, at the back of Quebec, for the 
Canadian Electric Light Compeny: There are now 420 
men en onthe dam. The structure is to be 800 ft. 
in length. On the west side a section of 400 ft. has been 
built, and on the east side another of 300 ft., leaving 100 ft. 
to be completed this month. Atthe extremity of thedam 
another similar wall 175 ft. in length terminates at right- 
-~— hooe 3 a or Be rock. ipoee A : sap torre or 

0 fo. long from w! passes @ pipe 84 ft. in diameter an 

350 ft. long. Two other similar pipes will be constructed 
to meet the anticipated requirements of the company. A 
contract for the power-house was let recently to Mr. 
J. Paquet, of Levis, who is to commence work at once, 
There are to be two turbines of 1460 horse-power, and ms» 
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NOTICES OF MEETINGS. 


IRON AND STEEL INstTITUTE.—The autumn meeting will be held 
in Paris, commencing Tuesday, September 18. The following is 
the ramme: Tuesday, September 18, 9.30a.m. Reception 
of the President, Council, and Members of the Institute in the 
Hall of the Société d’Encouragement by the President and 
members of the Reception Committee. The President will de- 
liver an address, and a selection of papers will be and dis: 
cussed. 2. p.m. Members will meet at the British Section in 
the Palace of Mining and Metallurgy, where groups will be formed 
under the guidance of experts for the purpose of examining the 
various sections of pear mining, machinery, Rece) 
tion at the Le Creusot Pavilion in the Exhibition by invitation 
of Mr. Eugéne Schneider. 9p.m. to 11 p.m. Members, and the 
ladies accompanying them, are invited by the Comité des Forges 
de France to a Soirée Musicale et Littéraire at the Hétel Conti- 
nental.—Wednesday, September 19, 9.30 a.m. General meeting 
in the Hall of the Société d’Encouragement ; reading and discus- 
sion of papers. 2p.m. Visit to the Exhibition as on the previous 
day. 5pm. Members, and the ladies accompanying them, will 
be received by the Commissioner-General and Mra. Jekyll at the 
British Royal Pavilion. 7.30 p.m. Banquet at the Hétel Conti- 
nental, Rue Castiglione.—Thursday, September 20,10a.m. Visit 
to the Exhibition at Vincennes (locomotives, railway plant, and 

hine tools). Inthe evening a limited number of members will 
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leave Paris in two groups 4 train to visit the St. Chamond Works 
and the Hayange Works. The following is the list of papers down 
for reading and discussion: ‘‘ On the Development of the Iron 
and Steel Industries in France since 1889,” by Mr. H. Pinget 
Secretary of the Comité des Forges de France. ‘‘ On Iron and 
Steel from the Point of View of the ‘ Phase-Doctrine,’” by Professor 
Bakhuis-Roozeboom (Amsterdam). ‘‘ On Iron and Steel at the 
Paris Exhibition,” by Professor H. Bauerman (Ordnance College, 
Woolwich). ‘‘ On American Methods of Testing Iron and Steel,” 
by Mr. Albert Ladd Colby (South Bethlehem, Pennsylvania). ‘‘On 
Rollirg Milis,” by Mr. Louis Katona (Resicza, Hungary). ‘On 
the Constitution of Slags,” by the ‘on H. von Jiiptner 
(Donawitz, Austria). ‘‘On a New Method of Producing igh 
Temperatures,” by Mr. Ernest F, Lange (Manchester). ‘‘ On the 
Action of Aluminium on the Carbon of Cast Iron,” by Mr. Godfrey 
Melland and Mr. H. W. Waldron, Mason University College, Bir- 
mingham. ‘‘ On the Present Position of the Solution Theory of 
Carburised Iron,” by Mr. A. Stansfield (London). ‘ On Iron and 
Phosphorus. With Appendixes on: (1) Eutectics; (2) Solid 
Solutions ; (3) Method of Determining Free Phosphide of Iron in 
Iron and Steel ; and (4) Heat-tinting Metal Sections for Micro- 
scopic Examination,” by Mr. J. E. Stead. 
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THE TRADES UNION CONGRESS. 

Tue Thirty-third Trades Union Congress has met, 
and the delegates have dispersed ; its proceedings 
are now matters of history. Huddersfield showed its 
appreciation of the assembly by public a 
by the Mayor, by Sir James Woodhouse, M.P., by 
Councillor George Thompson, Colonel Carlile, and 
by the united trades of the town, in the shape of 
receptions, parties, concerts, and a ball in the town 
hall. The citizens seem to have emulated Notting- 
ham in this respect, the first town in which the 
Mayor and Parliamentary representatives gave to 
the delegates a public welcome. The example thus 
set, in January, 1872, has been followed, more or 
No such mark of respect had been 
previously accorded to the representatives of labour 
in congresses held before that date. Huddersfield 
Town Hall was placed at the disposal of the Congress, 


; free of charge, for the entire week, as had been done 


in some other towns in which the Congress as- 
sembled. 

The number of delegates present was 392, repre- 
senting about 1,250,000 members of trade unions. 
tes and 
delegates from the co-operative bodies, who were, 
with others, distinguished visitors, or on special mis- 
sions. The voting power of delegates being accord- 
ing to numbers represented, the Miners had 260 
votes for 260,000members ; the Weavers ge 
a total of 81,525 members ; Carpenters 60,000, Rail- 
way Servants 59,825, Gasworkers 48,000, and Boiler- 


358 | makers 46,000 members. 


The proceedings of Congress were somewhat 
tame on the whole. There were none of those 


‘* scenes” so dear to the newspaper phist 
which, in some recent years, led to confusion, and 
to loss of dignity to the assembly. But the absence 


of scenes was compensated for by a more business- 
like programme. e Parliamentary Committee’s 





report had to deal with failures rather than with: 
successes, in so far as the House of Commons was 
concerned. ‘Two measures secured a second read- 
ing debate, but that was all. No progress was 
made as regards amending the Com tion Act, 
or the Cheap Trains Act, or the Housing of the 
Working Classes Acts ; and the law case of Lyon 
v. Wilkins failed to proceed to appeal. These and 
other matters were criticised by the delegates. 

The Presidential Address was more or less social- 
istic, Collectivism being its key-note. But, singu- 
larly enough, no resolution on its lines was adopted 
by the Congress. The president’s speech soared 
like an eagle into the dim and distant future, but 
his winged words fell upon stony ground. It is 
true that Collectivism is, in a sense, ining. 

und, but not in the sense advocated by the 
ialists. The State and municipal bodies are 
doing more than had been done previously, but 
the advance is along the old lines. There is no indi- 
cation of any public body capturing the means of 
production, distribution, and exchange. Within 


P-|the old lines, we may say with a distinguished 


living statesman—‘‘ we are all Socialists now,’ 
but the socialism of society and of the Socialists, 
are as wide apart as the poles. 

All the earlier discussions clustered around 
the report of the Parliamentary Committee. The 
first resolution adopted was a mild condemnation 
of the Committee for omitting to express an opinion 
upon the war in South Africa. Then the Ruskin Hall 
question came up, but that was ‘‘swept off the 
board” by a resolution. Some dissatisfaction was 
expressed at the little progress made in the House 
of Commons by Labour members, and discussion 
arose as to the employment of women by co-opera- 
tive societies. It was then resolved to support the 
Belfast butchers in the appeal case, which is said to 
be similar to the case of Tood and Taylor v. Allen. 
Then followed debates on the amendments to the 
Standing Orders, the first, relating to the selection 
of the chairman of the Parliamentary Committee as 
the president of the Congress. This, after a vigo- 
rous protest, was carried by 657 to 549. A further 
amendment, for the consolidation of motions to be 
submitted to Congress, was also carried ; but the pro- 

osal as to a new method of counting votes was re- 
jected. In reality the chief change is as regards 
the president—the chairman of the Parliamentary 
Committee for the past year being, by the new 
Standing Order, the president of the Congress. 
This will insure a review of legislation and of 
efforts to legislate, and will probably put an end to 
the oratorical flights into social Utopias which have 
been a feature in most of the recent ad from 
the presidential chair. Theprotest against thechange 
was a strong one, but the principle once adopted 
will not be thiton over in any future Congress. 

The resolution on old-age pensions was condemna- 
tory of any scheme which did not recognise old- 
age pensions as a civic nen for all, and it re- 
pudiated any proposal to subsidise existing pension 
schemes. It was suggested that 10,300,000/. a 
year would suffice at first. Another resolution de- 
manded that railway companies should give leave 
of absence to men co aa the representatives 
to Congress, or other Labour o tions. If 
railway companies, why not the State, munici 
bodies, and all other employers of labour? The 
operation of the fair wages resolution was severely 
criticised by several speakers, and it was demanded 
that the House of Commons be called upon to so 
amend it as to compel all contractors and sub- 
contractors to pay the standard rates of wages, and 
observe other trade union conditions of labour. 
As regards the Compensation Act, it was demanded 
that foreign ae should be brought within 
its pale. The dockers’ resolution for compulsory 
arbitration in all labour disputes was defeated by 
939,000 to 246,000 votes, the voting being by card 
(numbers) after the show of hands, when also the 
resolution was lost. The judgment of Mr. Justice 
Farwell, in the case of the officials of the Railway 
Servants Union, was condemned as dangerous to 
arto na 4 of ne unions : on case is to go to 
appeal. e housing problem, me yer ion of 
docks and. wharves, civil vights of civil servants, 
amendment of the Factory Acts, taxation of land 
values, &., were considered, and resolutions 
thereon were adopted by the Congress. 

A resolution in favour of a general legal Hight 
Hours’ Bill, for all trades inl occupations, was 
adopted ; a few dissentients only voted against it. 
The seconder of the resolution gave as his reason 
for it that all workers were in favour of overtime— 
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surely a strange confession! The Miners Eight 
Hours’ Bill was voted with only one dissentient, a 
Northumberland Miners’ representative. It is ‘‘a 
pious opinion ” so far, as no progress has been made 
with either in Parliament or in the country. In the 
election of the Parliamentary Committee, Mr. Bell, 
of the Amalgamated Railway Servants, and Mr. 
Chandler, of the Amalgamated Carpenters and 
Joiners, were defeated ; Mr. Hobson, of Sheftield, 
Silver Trades’ Federation, and Mr. Sexton, Liver- 
pool Dockers, being elected in their stead. Only 
one, Mr. R. Knight, of the Boilermakers, repre- 
sents the engineering and allied trades, except in 
so far as Mr. Davis, of the Brassfounders and 
Workers, may be said to be of this group. The 
auditors’ report states that the balance in hand, 
after payment of all expenses, was 1528/., or 2301. 
more than last year. Swansea was selected as the 
meeting-place for next year, Leicester being de- 
feated. So far the proceedings were characterised 
by good temper and discretion. If the resolutions 
are not all of a practicable kind, at least they were 
not quite so wild as in some congresses during the 
last 10 years. The universal eight-hour day by 
legal enactment was a remnant of the advanced 
programme ; but most of the other proposals have 
been dropped, or at least they have not been 
paraded this year. The tone has been of a milder 


‘ type at all the sittings. 


‘The last day of Congress was more or less formal 
in its character, but it passed a resolution, on the 
motion of a Gasworkers’ delegate, pledging the 
Congress to endeavour to prohibit the employment 
of children under 15 years of age. Only a slight 
protest came from the Cotton Operatives on this 
point, the Blackburn delegate declaring that the 
half-time system was dying out. It was decided to 
send a Peace Address to the great gathering of 
workmen to be held in Paris ; but the proposal to 
send delegates to Paris was defeated. 

The Congress, on the whole, was businesslike, 
and its resolutions mostly were moderate in 
character. Its reputation will not suffer on this 
account. For the first time in its history the 
Amalgamated Society of Engineers was unrepre- 
sented. By its mode of voting, some half-a-dozen 
or eight groups are able to control the votes, if 
they act together. This may be democratic; but 
it is a mistake. The idea of the Miners’ Federation 
being able, on a division, to cast 260 votes, shows 
that there is a lurking danger in the method, how- 
ever good it might & in theory. Its effect was 
seen in the rejection of Mr. Bell and Mr. Chandler 
on the Parliamentary Committee. The future of 
Congress depends upon the use made of its power 
and influence. It is not yet an effete body, and it 
might recover from the blews showered upon it if 
it should pursue the path of practical reform by 
the promotion of measures which may be carried, 
even in ‘‘a Parliament of capitalists.” 





RAILWAY CONSTRUCTION IN 
FRENCH INDO-CHINA. 

In a recent report on French colonies, prepared 
by Mr. Austin Lee and issued by. the Foreign 
Office, Indo-China was not included, because it 
was explained that though this vast colony is cer- 
tainly one of the most prosperous, if not absolutely 
the most prosperous, both from a financial and an 
economic standpoint, its direct commercial re- 
lations with the United Kingdom are trifling as 
compared to the volume of its trade. Out of a 
total trade movement in 1896 of about 6,728,000/., 
that with the United Kingdom only amounted to 
about 148,000/., and it cannot, therefore, be looked 
upon as possessing the same importance, commer- 
cially, for our own country as some other French 
colonies. Nevertheless, a large proportion of the 
trade passes through Hong Kong and Singapore. 
This, however, as well as the trade with all foreign 
countries, will suffer very severely if the scheme 
of heavily increasing the import duties, which is 
said to be under consideration, is carried into 
effect. ; 

Mr. Joseph Walton, M.P., in his book on ‘‘China 
and the Present Crisis,” points out the effects of 
the French protective system. He says that ‘‘In 
1885 no less than seven-eighths of the imports came 
from England, Germany, and Switzerland, but 
owing to duties put on in favour of France, and 
ranging up to as high as 50 per cent., three-fourths 
of the imports now come from France, and only 
one-fourth from the rest of the world; and he 
believes that this state of affairs justifies his strong 





warnings as to the absolute necessity of our main- 
taining our just and equal right to trade in Szechuan, 
Yunnan, Kwang-si, and Kwang-tung.” He further 
is of opinion that France is working with might 
and main to acquire predominant influence in those 
great and rich provinces of China, with a view to 
ultimate annexation ; and if this is accomplished, 
he thinks we may say good-bye to British trade in 
these regions also. France is pushing her railways 
both up towards Yunnan, with the ultimate inten- 
tion of penetrating to the rich province of Szechuan, 
and also up to Nanning-fu, on the West River. 
She is building three river gunboats to patrel the 
West River ; and instead of playing at the’ repres- 
sion of piracy, as we are doing, she will probably 
adroitly use piratical attacks as a pretext for enter- 
ing into military occupation. 

r. Walton has very strong opinions regarding 
our policy in the Far East generally; but, of 
course, we cannot enter into the discussion of these, 
beyond noting that with regard to Indo-China, he 
says that ‘‘our Government pursues its policy of 
humiliation and drift, allowing France to disregard 
the treaty of 1896 without a protest, and making 
no genuine attempt to come to an understanding 
which would secure the equitable and reasonable 
rights of both nations.” 

It has been pointed out that with the lines in 
the north of China controlled by Russia, and those 
in the south by France, the Yangtse Valley, which 
is supposed to be the special sphere of British in- 
terests, might any day be at the mercy of an allied 
force of Russians and French, and therefore it has 
been suggested that a line under British control 
should be built, starting from Canton and proceed- 
ing in the direction of Tibet. Moreover, it ought 
not to be overlooked that a direct line from Pekin 
to Canton by way of Hankow has been projected, 
and that parts of it are actually being constructed, 
under the auspices of different nationalities, so that 
the French are not likely to get much of their own 
way outside the territory under their own control. 
The misfortune is that political considerations 
always get mixed up with industrial projects, and 
there can be no doubt that this has led to most of 
the recent troubles in China. The only arrange- 
ment which offers a solution of all the difficulties 
is to make China strong enough to hold her own 
among the contending parties, and insist that in- 
dustrial and railway schemes be judged on their 
own merits and apart from all merely political 
considerations. 

That the French have great schemes in their 
mind is evident from the fact that the French 
Chambers in 1898 authorised a loan of 8 million 
sterling to be raised for railway construction, &c., 
in Indo-China, and that since that time they have 
gone into the work with vigour, and from a recent 
article in the Journal des Débats, we learn some- 
thing of the progress which has been made. The 
object of the railways is stated to be to connect 
the interior with Haiphong, the only seaport of 
Tonkin, and to join other lines traversing Yunnan 
in the north and Annam in the south. At present 
there is only the narrow-gauge line in existence, 
which connects Phu-Lang-Tuong with Langson. 
This line is now being extended to Hanoi, and the 
earthworks of the new line are already complete. 
The terminus of this extension is, however, on the 
left bank of the Red River, across which a bridge, 
slightly over a mile long, is being built. The execu- 
tion of this work has presented several engineering 
difficulties. The line from Langson to Hanoi 
crosses the north-east of the Tonkin Delta in a 
direction parallel to the sea coast. It has also been 
decided to build a main line, which would cross the 
Delta from north-west to south-west, terminating 
at Haiphong ; this line would be extended north- 
wards beyond the frontier and reach the tableland 
of Yunnan. The line is now being surveyed, and 
a part of the levelling and earthworks has been 
she out to contractors. The line from Hanoi to 

aiphong crosses the Delta, and connects the interior 
of Tonkin with the coast. 

Another line under survey will connect Hanoi 
with Vinh in Annan. This line, the work on which 
will soon be commenced, will ‘cross the Tonkin 
Delta, and following the line of the sea coast in a 
southerly direction will cross the valley of Than- 
Hoa and terminate for the presenj at. Vinh. - It is 
hoped, however, that it will eventually be pro- 
longed to Hué and Saigon, thus connecting the 
three colonies— Tonkin, Annam, and Cochin 
China. 

The northern Tonkin line will follow the valley 





of the Red River in a northerly and westerly direc 
tion through Yen-Bai and Lao-Kai, terminating at 
Mengtsz in Yunnan, so that in time a continuous 
rail between Saigon in the south and Mengtsz in 
the north will enable passengers, goods, and troops 
to be sent from the extreme south to the extreme 
north of Indo-China. Many years may, however, 
elapse before this great trunk line is completed. 
Surveying and construction are both very difficult 
in the unhealthy valleys of the Upper Red River, 
which are too sparsely populated to supply the 
requisite labour in sufficient quantity. There will 
be considerable engineering difficulties in carrying 
out the works, but into these meantime we need 
not enter. We may note, however, that the line 
from Haiphong to Vietri is expected to be ready 
within two years, unless it is delayed unduly by 
the engineering works to be carried out on the 
banks of the river south of Hanoi, and the line 
from Hanoi to Vinh will be opened shortly after- 
wards. It will be observed that although French 
Indo-China is not at present of much importance 
to British trade, it is of interest on account not 
only of the engineering works which are being 
carried out, but also because of the influence these 
will have on developments in China. In engineer- 
ing, commercial, and political problems we must 
note carefully all the factors, and therefore we have 
given some information with regard to French 
Indo-China, because what is done there will in a 
greater or less degree affect conditions in China 
and the Far East generally. 








THE RAILWAY EMPLOYMENT (PRE- 
VENTION OF ACCIDENTS) ACT, 1900. 

OnE of the most useful Acts placed upon the 
statute book in the session which has just come to 
an end is the measure which confers upon the 
Board of Tradé increased powers with regard to 
the making of rules for the prevention of accidents 
on railways. As its name indicates, the statute 
seeks to protect railway servants, and not the 
travelling public. In view of the enormous 
number of platelayers and others who meet with 
death or injury in the course of the year, any rules 
which can be put into effective operation for their 
protection will confer a boon upon railway eer- 
vants ; while any diminution in the number of 
casualties will be welcome to the companies them- 
selves, whose accident funds are so severely taxed 
by payment of claims under the Workmen’s Com- 
pensation Act. 

The following précis will give some idea of the 
leading features cf this measure. By Section 1 
the Board of Trade are empowered to make such 
rules as they think fit with regard to any of the 
following subjects : 

1. Brake levers on both sides of wagons. 

2. Labelling wagons. 

3. Movement of wagons by propping and tow 
roping. 

4. Steam or other power on engines. 

5. Lighting of stations or sidings where shunt- 
ing operations are frequently carried on after dark. 

6. Protection of point rods and signal wires, 
and position of ground levers working points. 

7. Position of offices and cabins near working 
lines. 

8. Marking of fouling points. 

9. Construction and protection of gauge glasses. 

10. Arrangement of tovl-boxes and water gauges 
on engines. 

11. Working of trains without brake vans upon 
running lines beyond the limits of stations. 

12. Protection to permanent way men when re- 
laying or repairing permanent way. 

The ‘‘automatic car coupling ” so much talked 
of in recent years as a guarantee for the safety of 
the shunter is conspicuous by its absence from this 
list, but the terms of Subsection (3), to which we 
shall presently refer, are sufficiently wide to enable 
the Board of Trade to order its use at any time 
when they may consider it expedient. 

If the Board of Trade consider that avoidable 
danger to persons employed on any railway arises 
from any operation of aihey service (not being 4 
matter in respect to which rules may be made 
under the foregoing provisions of this section), 
whether that danger arises from the default of the 
company or no, they are authorised by Section 1, 
Subsection 2, after communicating with the railway 
company, and giving them a reasonable opportunity 
of reducing or removing the danger or risk for that 





purpose: 
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Subsection 3 of Section 1 is very important. Its 
terms are as follow : 

The Board of Trade may, by any rules made 
under this section, require amongst other matters 
the use of any plant or appliance which has been 
shown to the satisfaction of the Board of Trade to 
be calculated to reduce danger to persons employed 
on a railway, or the disuse of any plant or appliance 
which has been similarly shown to involve such 
danger. : 

Assuming, therefore, that the automatic car 
coupling is proved to be satisfactory, the Board of 
Trade may apparently order it to be used by virtue 
of this enactment. 

Rules made by the Board of Trade are by Sec- 
tion 2, to be published in the London Gazette. 
The Board must also publish notice (a) of the 
proposal to make rules, (b) of the places where 
copies of the draft rules may be obtained, (c) of the 
time within which objections are to be cat 
Before making any rule the Board is bound to 
consider all objections thereto which may be lodged 
within the proper time. If any person who has 
lodged an objection is dissatisfied with the way his 
objection is dealt with, he is empowered by Sec- 
tion 3 (1) to require the Board to refer the objec- 
tion to the Railway and Canal Commissioners, who, 
if they think the objection is reasonable, may de- 
clare that the rule shall not be made. 

With a view to preventing the Board of Trade 
from enacting any oppressive rule, the Legislature 
has declared (by Section 4) that, in considering 
objections brought before them, the Commissioners 
must have regard to the question whether the re- 
quirements of the rule would materially interfere 
with the trade of the country or with the necessary 
operations of any railway company. 

Objectors must give notice of objection before 
one month has elapsed since they have seen the 
rules after the Board have considered the prelimi- 
nary objection (see Section 7), but this period may 
be extended by the Board of Trade, Section 9. Ob- 
jections may (by Section 6) be referred to a referee 
appointed by the Board of Trade, whose decision 
shall have the same effect as if the matter had been 
referred to the Railway and Canal Commissioners. 

Rules may be general or particular in their ap- 
lication, and the Board may issue a specific order 
instead of a rule, if they think the requirements of 
the case are better met in that way. 

The Board of Trade has power to entertain ap- 
plications to rescind or vary rules, provided the rules 
in question have been in operation for a period 
exceeding three months. An application in this 
behalf must be made in writing to the Board of 
Trade, and if they refuse to accede to it, they are 
compelled to refer the matter to the Railway and 
Canal Commissioners. 

Section 2 imposes penalties upon railway com- 
panies who fail to comply with rules made under 
the Act. Thus, a company so failing, is liable 
for each offence cn conviction under the Summary 
Jurisdiction Acts to a fine not exceeding 501., or 
in the case of a continuing offence to a fine not 
exceeding 101. for every day during which the 
offence continues after conviction ; or on the appli- 
cation of the Board of Trade, compliance with the 
rule may be enforced by the Railway and Canal 
Commissioners as if the rule were an order made 
by those Commissioners in the exercise of their 
statutory jurisdiction. 

Section 13 gives the Board of Trade enlarged 
powers of inspection. These include power to 
inspect any railway for the purpose of ascertaining 
(2) whether there is any ground for proceeding 
under the Act ; or (b) whether there has been any 
contravention of, or default in compliance with any 
rule made under the Act. The duty of a railway 
company to give notice of accidents is to apply to 
accidents attended with loss of life or personal 
injury to any person in the employment of the 
company on any line or siding having a junction 
with the railway of the railway company, but not 
belonging to or in the occupation of any railway 
company, in like manner as it applies to such 
accidents when occurring on the railway of the 
company, and the provisions relating to the notice 
of such accident shall have effect accordingly. 

The Board of Trade are empowered to appoint 
or employ such persons as ap to them to be 
required for carrying the Act into effect ; and the 
—— of such persons, together with the costs of 
= necessary experiments are to be defrayed by 

oneys provided by Parliament. Railway com- 
panies must give facilities (subject to the due 





working of their traffic) for necessary experiments, 
but such experiments are to be made fer risk or 
cost to the railway companies. [Section 15 (3).] 

The expression ‘‘railway” means any railway 
used for the purposes of public traffic, whether 
passenger, goods, or other. traffic, and includes 
any works of the railway company connected with 
the railway; and the expression ‘‘ railway com- 
pany” includes a company or person working a 
railway under lease or otherwise. 





LATHES AT THE PARIS EXHIBITION. 

Tue lathes at the Exhibition fall naturally under 
three heads—the common types, the turret lathes, 
and some special kinds. Among such an immense 
aggregate we naturally meet with many diversities 
in detail and in workmanship. Though there is 
a good deal of imitation, there is also considerable 
evidence of originality. There are some obvious 
copies of well-known special lathes, that make one 
wonder whether patented devices afford any real 
protection, so easily are they got round. With 
reference to the common types of lathes it would 
seem that the changes are mostly rung on English 
and American in regard to bed sections, heads, 
back-gears, feed-rods, poppets, &c., each of which 
appears in almost infinite diversity of detail and 
proportion. Some are good, some are decidedly 
ugly, a few possess undesirable features. In not 
a few instances it is impossible to judge of the pro- 
portions of spindles, gears, &c., because so much 
is covered in. Smooth outlines of sheet iron fol- 
lowing the main outlines of the concealed details, 
are rather tantalising when one wants to make 
critical observations. The difficulty is greatest in 
the case of some electrically-driven lathes, the head- 
stock of which may be visible only as a mere outline, 
motor, gears, and resistances being wholly en- 
closed, the switch handle, and sometimes the resist- 
ance box, being really the most prominent object. 
It would be impossible to give a reliable account 
of such machines without a fair shop test, for which 
few facilities exist in the Exhibition. From this 

int of view, firms like Messrs. Brown and Sharpe, 
Pratt and Whitney, Warner and Swasey, Alfred 
Herbert, Limited, and a few others score distinctly: 
because they are working some of their machines 
much as they would be operated in workshops, both 
in regard to speed and power. There is much dif- 
ference also in firms; some of the French espe- 
cially appear suspicious of an Englishman who is 
seeking information for publication, but it must be 
admitted that such are exceptional cases. 

Not only in the case of lathes, but ail round there 
is far too small a quantity of machinery in motion 
at the Exhibition. It may be said that such would 
be attractive chiefly to the non-purchasing, sight- 
seeing public, and that engineers are qualified to 
judge of the capacity of a machine, even though it 
should be standing idle. That is not correct, for 
one cannot judge of the rapidity of movements, say, 
in the speed of rotation of turrets, and the bringing 
up of new tools to their work, or of depths of cut, 
or of rate of feed, or quick return, or steadiness 
and stiffness, absence of vibration, and freedom 
from chatter, by inspection alone. Nor is there 
much excuse for not having machinery in motion, 
with electric conductors running all over the place, 
from which a short line shaft can be easily driven, 
even when the machines themselves would have to 
be belted therefrom. But many machines are motor- 
driven direct, to the great advantage of their ex- 
hibitors, and these are often seen in slow movement, 
but either ‘‘ cutting wind,” or taking cuts with ex- 
tremely fine feeds; which also seems a rather mis- 
taken economical policy, though we know. the 
objection to driving such tools to their fullest 
capacity, on the score of the cost of material thrown 
away. But this does not deter several firms from 
doing heavy work, in which case standard pieces are 
taken that can be utilised afterwards in their own 
manufactured goods.’ Atthese stands real work is 
being done and articles of utility produced, and 
the machines are being worked nearly or quite to 
their utmost capacity. This is as it should be, 
and we hope those enterprising firms will reap sub- 
stantial reward. 

There is another matter, too, in which some 
exhibitors are wanting—that of attendance. At 
some stands, the hours at which an attendant will 
be present is stated on a card. At others, there is 
no such notice at all. We have called at certain 
stands several times, and failed to see anyone at 
either visit. It is of little use to exhibit machinery 





unless some one is present to. answer questions 
relating thereto. But a study, nevertheless, of many 
of the lathes that.are not in motion, or which are 
cutting wind, warrants the conclusion that they are 
tools, and fair rivals to the older and better- 
nown types. The fact, at least, is clear that many 
of the Continental works are of large dimensions, 
and that much of the workmanship is of a high 
degree of excellence. 

e will now consider in this article the com- 
moner plainer kinds of lathes, of small and medium 
dimensions. Among the French lathes we noticed 
several of a mixed type, with beds in the American 
style, fitted with heads and rests which are com- 

unded between English, American, and French 
ideas. They are made with and without gaps. A 
number of lathes have flat beds, broad and sub- 
stantial. Where vees are used they are generally 
larger than those in American practice. But in 
certain cases, unlike standard American practice in 
which the heads fit on the inner vees and the 
saddle on the outer, the headstock and movable 
poppet slide on the hinder vee and on the flat on 
the opposite side, and within the front vee, while 
the carriage or saddle of the rest moves on the 
front and on the hinder vees. Very generally, the 
tailstock is fitted with a set-over arrangement for 
taper turning. The slide rests are of very solid 
build, resembling English ones in their main fea- 
tures of design, though modified in many ways. 
The American rise-and-fall rest does not seem to be 
adopted in any, save in the American, and in a few 
only of these; for Continental use the more solid 
compound rest is generally preferred, as in Eng- 
land. In one of the French thes we noticed the 
handle which controls the longitudinal motion of 
the slide rest brought to the front, and the traverse 
screw driven thence through a pair of mitre wheels: 
a small matter, which, however, assists the lathe- 
man to concentrate the movements of his hands. 

French makers do not, as a rule, go in for 
broad belt cones, nor make a difference in the pitch 
and widths of first and second-motion back gears. 
Nearly universally these are of single helical type, 
and the teeth are set in reverse directions on back 
and front of the cones, with the object of balancing 
the endlong forces, due to the single helical form. 
Most of these gears are cut, but not all. Fixed 
and travelling steadies are commonly fitted. There 
is a good deal of apparatus about the heads of some 
of these lathes for certain movements, but it is not 
always easy to trace them, or grasp their exact 
function except by inference, since at few of these 
stands is machinery put into motion. Some of the 
lathes have special provision at the heads for cutting 
long screw pitches, and helical teeth. 

In many French lathes the lead screw, or 
‘* mother screw,” as it is termed literally, is en- 
closed within the sides of the bed, running down 
the centre. In some also there is a handwheel at 
one end of the screw for effecting the rapid move- 
ment of the saddle of the rest down the bed. In 
others the handwheel is at the front of the bed 
beneath the headstock ; points, however, which are 
not peculiar to French practice. Some lathes have 
two screws placed within the bed, to right and 
left of the central plane, one of which is reserved 
for screw cutting. This is a transposition of the 
familiar twin screws of some American lathes, but 
with the advantage of better protection, and of a 
central or nearly central pull of the screws on the 
carriage. A detail which is also common is the 
covering over of these screws with brass protectin; 
arm and not only the lead screws within the bed, 

ut also over the longitudinal and cross-feed screws 
of the rest. 

One of the leading French firms has at its stand 
two well-made lathes: one of 8 in. centres built 
mainly on American lines, and a 10 in. gap lathe 
on English ones. The American one has a turret 
set on the bed, and. the common compound rest is 
used for cutting off. Another point in this lathe 
is the extension of the apron outwards to a dis- 
tance of about 7 in., to accommodate and inclose 
the spur gears used for the movements of the 
saddle and rest. In all other respects the lathe is 
like an American one—without gap, with hollow 
spindle, instantaneous reversal, having guide screw 
and feed rod distinct, both in front. The back 

ppet is fitted for taper turning, and cut away in 

mt. All the headstock details are absolutely 
American. The tool-holder is a rectangular plate, 
roughened on the under side, and pinched with a 
central screw; this roughening being nearly or 
quite vniversal on the French clamping plates, 
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This lathe weighs 25 cwt. The 10-in. English type 
of lathe differs from standard English in having 
both the sliding and the screw cutting done from 
the guide screw, and the self-acting surfacing like- 
wise, through a pair of mitre wheels; one revolving 
on a sleeve adjacent to the clasp nut, and one on a 
spindle at right angles in the apron. The latter is 
connected or disconnected with a spurwheel in 
ront by a thumb nut. This wheel gears into one 
that actuates the cross-traverse slide. When the 
thumb nut is tightened, the cross-traverse is self- 
acting ; when slackened, it is stopped ; the lathe still 
running. There is a micrometer disc for cross-tra- 
verse. The clamping plate in this is roughened, 
and also the bearing surface for the tool. 

Some Belgian lathes are exact copies of Ameri- 
cans, apparently to the smallest details; and this, 
even in the case of firms that have good inde- 
pendent designs in various tools ; this is a tribute 
to the high regard in which the American type of 
lathe is held. The same is true of an Alsatian firm 
hat has an exhibit of very high merit, and which, 
moreover, is not alone in utilising the Hendey- 
Norton arrangement of change gears. The lathe, 
in common with others, has the lead screw, the 
splined shaft, and rack in front of the bed. There 
are also the usual arrangements in the apron to 
prevent the simultaneous action of screw and of 
rack, also reversing motions, adjustable stops for 
carriage, taper turning bar at the rear, &c. 

Though'the Vincennes Annexe is not a popular 


for taper turning, and is graduated and furnished | poods, which was about the same as the previous 


with adjusting screws. The lathe is provided with| year, and the production of steel amounted to 
a plain rest, with shoe, or with compound type, | 69,926,325 poods, against 52,964,000 poods in the 


and with either English or metric lead screw. 


previous year, which is equal to the very material 


One of the most interesting stands is that of | increase of 16,964,000 poods. These industries are 
Messrs. Markt and Co. They show a taper turn-| distributed in the various parts of the Empire as 
ing lathe, in which the top bed carrying the head | follow : 





and tailstock swivels on a base bed, so preserving 
the truth of the centres, which become worn more 
on one side than on the other when the tailstock is 
set over in the ordinary way. The saddle of the 
slide rest moves on the base bed. A novel little detail 
is the oil holes for the saddle, the heads, and back 
spindle. Each hole is closed with a ball kept 
pressed up against its hole bya spring. When oil- 
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| Wrought | 


Iron. Steel. 





1,611,666 | 3,663,674 7,903,658 
3,589,106 | 15,482,995 7/997'709 
016,632 | 3,910,194 | 6,951!917 


13 works in the north 
” 9 ral ss 
46 ‘ip Central Russia 
15 en in the south 
5 ” » 
west .. cS ya 
36 works in Poland .. Pr 
§ Siberia (private) 
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8 | 105,799 
16,069,931 | 3,934,157 | 11,460,201 


ing is being done, the spout of the oil can presses] “3 __,, | "588,840 | ‘121/310 297 
down the ball, which is returned by the spring|The Emperor's Cabinet ..| 91,825 58,206 1,006 
Finland .. e “3 --| 1,893,380 | 641,460 39,390 


automatically on the removal of the pressure, 
closing the hole, and rendering it dust-proof. 


‘ | 








During 1898 there were imported into Russia 


In connection with lathes, we may note the centre Ww 
y 6,094,000 poods of pig iron, 22,870,000 poods of not 


grinders. Messrs. Markt and Co. have a neat 
little motor-driven grinder for mounting on the 
slide rest for grinding the centres in place. It 
takes current at 110 volts, so that an incandescent 
lamp circuit can be utilised to drive it, us we saw 
done, the spindle making 3500 revolutions per 
minute. 

A grinder by Leland and Faulconer is shown 
in Fig. 1, annexed, which illustrates the appa- 
ratus mounted on a lathe ready for use. The tail 
A of the apparatus is first slid into the tool-holder 





exhibit like that in the Champ de Mars, it is one 


O 





of equal interest to users of machine tools, for nearly 
everything is in operation, while it is exceptional 
to see tools at work at Paris. To many visitors 
from countries where American tools are little 
known, this exhibit must appear most interesti 

in its variety, and high excellence of design an 

workmanship. We know nearly all these tools in 
England, and we meet, therefore, with many old 
friends. All the same, there is plenty to be noted 
in the way of novelties and minor improvements. 
There is a good show of American lathes by the 
Reed Company, Gisholt Company, Pratt and Whit- 
ney, Warner and Swasey, and others. A new 
8-in. centre lathe by the tt and Whitney Com- 
pany has the head and tail stocks fitted on a vee 
at the rear and a flat on the front, instead of on 
two vees, which arrangement permits of the use of 
a stiffer saddle. This Tatter is gibbed both at front 
and rear in accordance with the later best practice, 
and‘has self-oiling bearings on the bed. © car- 
riage, fed by a splined screw for turning, is driven 


trued up by mounting it in the headstock mandrel 


of the lathe, and the body is mounted between the 


two lathe centres by means of the centres B B with 
which the appliance is provided, after which the 
tail A can be tightened in the tool-holder. The 
back poppet being next withdrawn to the rear, and 
the saddle of the lathe moved to the right, so 


centre by the aid of the cross slide, which serves 


means of a lever, upon which it is r 
clamped by means of the support F. 


to it by means of the knob E, which by means 


controls the emery wheel. 





by a belt on a two-s cone, and also through 
regulating gearing below the fast head, giving in 
combination six changes of feed for each spindle 
speed, so that roughing and finishing cuts can be 
taken without stopping the lathe. Stops for auto- 
matically tripping the longitudinal feed are also 
provided, and the screws for the slides have micro- 








(in place of the running centre). 





manufactured steel and iron, and 11,325,000 poods 
of manufactured iron and steel, machinery, &c. 
Reducing the two latter commodities into pig iron 
(14 — 1) they represent 51,212,000 poods, making 
a total of 57,386,000 poods imported pig iron, 
showing an increase as compared with the previous 
year of over 5,000,000 poods, and making the total 
consumption of pig iron in Russia 193,021,000 
poods, which, with a population of 126 millions, 
amounts to 1.53 poods per inhabitant. The con- 
sumption per individual per annum is rapidly 
increasing, the figures being 0.80 pood for 1893, 
1.06 poods for 1894, 1.13 poods for 1895, 1.15 poods 
for 1896, and 1.31 poods for 1897.. The production 
of pig iron in Russia was : 


Poods. 
1893... wai ae ae og 70,863,000 
1894 ... Ss ses = Bee 80,144,000 
1895... e ne ee a 88,785,000 
1896... at a ie ous 98,414,000 
1897 iss i 113,982,000 


The consumption of ‘‘ pig iron” per individual is so 
rapid that even the home production cannot keep 
pace with it. 

Recorp Sea SPEEDs. 

There has just been completed a great Trans- 
atlantic race, the first in the neva of steam navi- 
gation in which Britain’s interest has been that of 
the spectator, and not the participator. Two 
leviathans, undoubtedly representing the highest 
perfection of marine construction, built in Germany 
by German labour and German capital for German 
owners, have traversed the Atlantic at the same time, 
ata _— greatly in excess of that of any other ship, 
for the fastest ships we ess—two well-known 
Cunard liners—have just exceeded 22 knots on the 
whole run, while the Deutschland averaged 23.36 
knots, and the Kaiser Wilhelm der Grosse main- 
tained on this trip a mean speed of 22.40 knots, but 
has on another trip averaged 22.79 knots, so that 
the one ship is three-quarters of a nautical mile, 
and the Deutschland 1} nautical miles faster than 
the fastest British ship. The Deutschland made 
549 sea miles in one day, which it should be 
understood is only of about 23 hours’ duration as 
the ship travels to meet the sun in its daily round. 
The Kaiser’s daily runs were remarkably uniform, 
—498 for the part of the first day, then 514, 519, 


as to disengage the appliance from the running | 520, 520, and 505 to Cherbourg. The time taken 
centre, the emery wheel M is brought up to the/ from New York to the Eddystone was 5 days 7 hours 
38 minutes by the Deutschland, and to Cherbourg, 
also to feed the wheel up as the point is ground. | by the Kaiser, 5 days 17 hours 18 minutes, and 
The emery wheel M is driven from the largest belt} passengers were in London.and in Paris within the 
cone of the lathe by means of the rubber friction | six days. Had the Deutschland been on the New 
wheel D—a universal joint, and an arrangement! York and Queenstown route, she would, travelling 
of gearing enclosed in the casing. The wheel] at the same s 
D is maintained in contact with the cone by/1 hour, or 7} hours less than the Cunarders, which 
lated and | marks a great advance, for to add 1} nautical miles 
he to-and-|to a speed of 22 knots demands great courage and 
fro movement of the grinding wheel is imparted | skill, and the Vulcan Company of Stettin, as well as 
the directors of that prosperous concern, are to 
of the small rod passing through the main spindle | be felicitated on the result as much as the own- 
e back centre is} ing companies—the gpa Azone and the 
North rman Lloyd. Bo’ 
splendid, for it should be remembered that the 
Deutschland was built to be half-a-mile faster than 
the Kaiser Wilhelm der Grosse ; and just as the 


, have crossed in about 5 days 


performances are 


NOTES. one excelled her predecessor, so we doubt not 
Russran Iron Works. the next leviathan now in — of construc- 
orks at Stettin— 


THE official statistics concerning the Russian iron|tion, also at the Vulcan 
works for the year 1898 show, that the total pro- 
meters. The apron is double, to support the gear | duction of pig iron amounted to 135,635,513 poods, 
spindles at both ends. The worms which operate | against 113,982,000 poods for the previous year, 

e power longitudinal and power cross-feeds are|showing an increase of 21,765,000 
hardened, and run in oil. A bar is provided | production of wrought iron amoun 








poods. Thejalready with some engravings , 
ted to 30,457,383 | March 13 last, we may pass from the subject mean- 


the Kaiser Wilhelm the Second—will excel the 
Deutschland. -We hope to illustrate the Deutsch- 
land soon, and as we have given leading particulars 


in our issue 0 
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while, with the remark that we trust that the days 
of enterprise in British shipping are not so far 
forgotten as to long delay the opportunity which 
our shipbuilders only need, to join in active com- 
petition with our Teutonic kinsmen. 


Tue Bremer Arc Lamps. 

Many attempts have been made to improve the 
violet-blue colour of the arc light, which is objected 
to as much as ever, and, if possible, at the same time 
to increase the light capacity of the lamp. Accord- 
ing toa paper read by W. Wedding before the Union 
of German Electricians, held this year at Kiel, a 
considerable amount of success has after all been 
achieved by H. Bremer, of Neheim, on the Ruhr 
River. The carbons, that is, only the upper elec- 
trodes, are impregnated with salts of calcium, 
silicon, and magnesia up to 50 per cent. of such 
salts being added to the carbon. Calcium appears 
to be the chief ingredient: The reddish yellow 
flame of calcium softens the tone of the light, 
which the inventor claims can be varied at will. 
The calcium oxide coats the inside of the globe, 
and of the chimney which is used in some lamps, 
with a white deposit, which helps to diffuse the 
light in all directions; so that we do not see a 
glaring point, with unsteady, ugly shadow lines on 
the upper half of the globe and a zone of compara- 
tive darkness directly under the lamp, but a pretty 
uniformly bright globe. The photometer tests, 
which formed the chief part of Wedding’s paper, 
illustrate these and other features. With an arc 
lamp taking 12.3 amperes at 44.5 volts, Wedding 
observed that the light intensity was almost con- 
stant; over 6000 candles, in the cone between 
45 deg. and 90 deg. with the horizontal, and that 
on the horizontal itself, the intensity was still 
1000 candles. The hemispherical intensity was 
4320 candles, which corresponds to a mean current 
consumption of 0.126 watt per candle. This isa 
very remarkably low value. The lamp was without 
a globe ; with a globe the current consumption was 
0.196 watt. The carbons are vertically arranged, 
not quite in alignment. The mechanism is said to 
be much simplified, but no real information was 
offered on this point, beyond stating the fact that 
the arc is considerably flattened out and contributes 
materially to the light emission. The yellow nature 
of the light should assist these lamps in penetrating 
through mists. Some preliminary experiments 
support this view, but the subject requires further 
investigation. As regards searchlights and light- 
house lamps, where this penetrating power would 
be of paramount importance, the large arc may 
prove awkward ; for these lamps we want a fairly 
punctiform source of light. A Bremer arc lamp 
with four arcs has been suspended at a height of 
95 metres (312 ft.) from the Eiffel Tower in the Paris 
Exhibition. The four arcs are arranged in two 
series, and take together 55.8 amperes at 89.3 volts. 
Tested without a globe, when suspended 8 metres 
(26 ft.) above the ground, light intensities of 
80,000 candles resulted, the mean current con- 
sumption being 0.1 watt per candle, based upon a 
hemispherical intensity of 49,730 candles; the 
maximum light intensity was observed under an 
angle with the horizontal of 37 deg. Fitted with 
a globe, the hemispherical intensity was 26,890 
candles, corresponding to a current consumption of 
0.17 watt. The metallic vapours in the arc dimin- 
ished the resistance of the arc, but the carbons 
burn away twice as rapidly as ordinary carbons. 
If, however, the ratio of the carbon section, new to 
old, is 1.3, as is asserted, that disadvantage would 
seamce itself. No vapours are supposed to escape 
rom the globe. Bremer uses his carbons also with 
alternating-current are lamps. 
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Life of Sir James Nicholas Douglass, F.RS. By 
Tomas Witurams. London. New York, and Bom- 
me : Longmans, Green, and Co. [Price 35. 6d. ] 
rr “Life of Sir James Nicholas Douglass, 
i 8. formerly Engineer-in-Chief to the Trinity 
Ouse,” which has just been published by Messrs. 
ngmans, Green, and Co., is a book that will 
appeal to a far greater number of readers than 
even those who form the wide-spread circle of his 
Prvteesional and private friends. It is from the 
able pen of Mr. Thomas Williams, of the Engi- 
neer's Department in the Trinity House, who, in 
Inscribing the biography to Lady Douglass, speaks 
of himself as having for more than 30 years en- 
Joyed the privilege of serving under her distin- 











guished husband. Doubtless, therefore, no one 
could have been found better qualified for the 
congenial duty he has here discharged with such 
full appreciation, and with so satisfactory a result. 
The author may, indeed, be warmly congratulated 
on the taste and ability he has brought to bear upon 
the production of a work which ranks equal to the 
very best of the engineering biographies that have 
made the fame of Dr. Smiles. There isa glamour 
of romance over the whole narrative, not artificially 
superinduced by artistic skill, but arising in the 
most natural way from its own intrinsic interest. 
The hero's exploits in the domain of peace vie with 
those from which in war was won the world-wide 
fame of our great sea captains, Drake and Nelson. 

As recorded in the memoir which appeared in our 
columns a year or two ago (ENGINEERING, vol. lxv., 

ge 801), Sir James Douglass was born in 1826 at 

ow, London ; and with the events of his early 
years is here interwoven a sketch of his intrepid 
father’s career in the responsible position he occu- 
pied. under Mr. James Walker, at that time en- 
gineer-in-chief to the Trinity House, who, on the 
death of the illustrious Telford in 1834, had suc- 
ceeded him as President of the Institution of Civil 
Engineers, and continued for nearly eleven years 
te occupy this eminent position at the head of his 

rofession. The ‘‘roving romantic life” which 

ames led as a boy, and excellent schooling fol- 
lowed by apprenticeship and early employment as 
a mechanical engineer, qualified him to become at 
the age of twenty-one his father’s assistant in the 
erection of the celebrated Bishop Rock Lighthouse 
off the Scilly Isles, of which an interesting and con- 
cise account is given. Of his versatility we read : 

On the rock, when not occupied in directing others, he 
would turn his hand to anything. The late Captain John 
Fulford Owen, an Elder Brother of the Trinity House, 
once said, 8 ing from his own personal knowledge: 
‘*Mr. Douglass was not only an engineer, but he was a 
blacksmith, a carpenter, and a mason in his own person, 
as well as a seaman.” 

And again, in connection with his first really im- 
portant appointment under the Trinity: House in 
1856, as resident engineer for the erection of the 
Smalls Lighthouse off Milford Haven, it is recorded 
of him by Mr. Spurr, at that time assistant keeper 
in the old Smalls Lighthouse : 

Sir James, by example, soon convinced his men that 
the fact of a man being a good stonemason did not render 
him unfit to lend a helping hand to a smith or carpenter ; 
there was a task to be done, and he and they were the 
men who had to do it; so his mechanics, good as they 
were in their own selected branches of work, soon under 
his leading learned to be a help to the sailors of the tug 
and tender employed on the work, and as boatmen they 
were one and all hard to match and harder to beat. In 
all these things he, the master-spirit, was better than the 

¢ man there. 

Here, too, the power of self-defence stood him 
once for all in as good stead as it had done under 
similar circumstances to George Stephenson, while 
tending his colliery engine as a young man : 

Once on the Smalls rock a big bully of a workman, 
who fancied he had a grievance, squared up to him in a 
threatening manner, but soon had cause to ret his 
temerity, quickly finding his opponent more than his 
match in the game of fisticuffs. 

On the death of Mr. James Walker, in October, 
1862, Mr. Douglass was summoned to London from 
his work on the Wolf Rock Lighthouse, midway 
between the Land’s End and the Scilly Jsles, the 
erection of which had been entrusted in 1861 to 
his sole charge, and was appointed by the Trinity 
House to-succeed to the post of their engineer-in- 
chief. Besides filling this post, his predecessor had 
been engaged in extensive private practice, chiefl 
as a dock and harbour engineer, having his head- 
uarters in Great George-street, Westminster ; and 
though the author refrains from dilating upon: the 
point, it is impossible for any intelligent reader to 
avoid reading between the lines of the narrative, 
and feeling, without involving therein the slightest 
slur either upon Mr. Walker’s integrity or upon 
his engineering ability, that a step was now taken 
which in the result has been fraught with the highest 
benefit, not only to the Trinity House, but'to all the 
vast interests of which this corporation is the recog- 
nised guardian. Nothing but continuous, undivided 
concentration of brains and energies upon the duties 
of the new post could ever have enabled Mr. 
Douglass to get through the enormous amount of 
work thus suddenly devolving upon him ; its extent 
can be gathered from the enumerations given in 
different pages of the narrative, of the multifarious 
undertakings he was called upon to originate and 





direct. At the outset he had to organise from the 





very beginning the new engineering department 
in the Trinity House inal, chews ines pe peace 
before been an engineer attached to the official 
staff. Later too, under his own advice, the heavy 
task was promptly and successfully initiated of 
establishing engineering workshops at the Trinity 
Wharf, Blackwall, for executing the repairs t6 
lighthouse apparatus and machinery, which had 
previously been done elsewhere by private firms. 

A concise notice is given of the Trinity House, 
the Corporation, the principal lighthouses erected 
for them on the coast of England and abroad, and 
of the historical edifices by which the new erec- 
tions had been preceded. The latest and most 
celebrated was on the Eddystone, where Smea- 
ton’s famous tower was replaced by the new 
lighthouse, designed and constructed by Mr. 
Douglass, on the completion of which, in 1882, 
he received the honour of knighthood. The cost 
of this new lighthouse was estimated at 78,000/., 
and the time for its construction five years ; the 
actual cost turned out to be 59,250, and the time 
less than four years. Though the hest known, the 
new Eddystone was by no means the most difficult 
of the many important engineering works which its 
designer had been instrumental in carrying out 
during his long and laborious career, for the benefit 
of those that do business in great waters. 

Of the many valuable inventions which origi- 


nated with Sir James Douglass, most were patented 
at his own expense; yet he allowed all public 
authorities to adopt them without any payment, 


notwithstanding that they thus became a heavy tax 
onhis purse. They included a many-bladed axe for 
facilitating the dressing of granite ; a bell buoy so 
constructed as to ride better and ring out its warn- 
ing notes more loudly and surely in all weathers ; 
the cylindrical helically-framed lantern now solely 
used for English lighthouses; the concentric 
annular burners and wicks for oil lamps; and 
the fluted craterless carbons for electric arc light- 
ing, which are now used with excellent results at 
all the electric lighthouses of the Trinity House. In 
the volume before us a chapter is devoted to fog- 
signalling and the siren ; and another to the pro- 
tracted experiments undertaken in 1884-5 for deter- 
mining the relative merits of oil, gas, and electricity, 
as lighthouse illuminants. 

Prior to the publication of this biography, all who 
were privileged to know Sir James Douglass per- 
sonally must often have felt that his life could truly 
be looked upon as an inspiration to themselves for 
the zealous performance of their own duties. It is, 
therefore, gratifying to find expression now given 
in print to this feeling in the quoted words of Mr. 
Sparling, the engineer-in-charge at the South Fore- 
land electric lighthouses during the investigation 
there carried on into the value of illuminants ; not 
only was Sir James full of energy, but also ‘‘ full of 
resource ; in fact, to be with him was to be in- 
spired.” According to Mr. Robert Smith, a fore- 
man at the Trinity House Blackwall shops, he has 
been heard to say, ‘‘I never ask a man to do that 
which I would not do myself if necessary ;” and 
many an incident recorded by the author shows 
this to have been true. 

As a Vice-President of the Institution of Civil 
Engineers, and also of the Institution of Mechanical 
Engineers, Sir James Douglass was already within 
near view of the Presidential chair of each, when 
he was suddenly struck down in the midst of his 
active work by an attack of paralysis in March, 
1892, which incapacitated him eas the further per- 
formance of his manifold duties. How severe 
must have been the trial of this sore disappoint- 
ment, to one otherwise still fortunately left in fair 
enjoyment of health and mental clearness, may, 
perhaps, be best inferred from the cheerful resigna- 
tion with which it was silently accepted by himself, 
during the six years that his life was prolonged 
before a second attack caused his sudden death in 
June,. 1898. In a letter from the Council of 
the Institution of Mechanical Engineers, conveying 
to Lady Douglass and her family their heartfelt 
sympathy under this bereavement, they added : 
‘*Upon ourselves, indeed, the privation fell with 
sad force, when he was so suddenly striken down 
six years ago in the fullness of his vigour and of 
his active and eminent career. We so greatly 
benefitted by his unremitting —— co-opera- 
tion, first as a member of council and then as a 


vice-president ; that we had naturally anticipated 
the gratification of having him before now as our 





president. 
great when it ap 


Our disappointment,, therefore, was 
es that, in gpite of the tempo- 
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rary amelioration of his health, it would not be 
permitted us to welcome him to the presidential 
chair, and to enjoy the advantage of his guidance 
of the Institution. We all join in assuring your 
ladyship, alike for ourselves and on behalf of the 
members at large, how warmly we cherish the 
memory of his association with the progress and 
welfare of the Institution, and how happy are the 
personal reminiscences which so many of us are 
privileged to retain.” Various other interesting 
tributes to his sterling worth and personal charm 
are happily placed on record in different portions 
of this highly delightful book. 

Incidentally a peep is here and there afforded 
into the concurrent career of Sir James’s surviving 
brother, Mr. William Douglass, who, after having 
had charge, as resident engineer, of the completion 
of the Wolf Rock Lighthouse, and afterwards as 
executive engineer, of the erection of the lighthouses 
on the Great and Little Basses reefs off Ceylon, 
was appointed in 1878 engineer-in-chief to the Com- 
missioners of Irish Lights ; and is now bringing his 
long and distinguished service to a close by erecting 
for them a granite tower upon the dangerous Fastnet 
Rock, off the coast of Cork. For the completion 
of this project he is remaining at his post beyond 
the period at which it is usual for public officials to 
retire. 
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Tue Late Mr. J. R. Jerveries.—It is with great 
regret that we record the death on Wednesday last of Mr. 
J. R. Jefferies, the well-known partner in the firm of 
Messrs. Ransomes, Sims, and Jefferies, Limited, of Ips- 
wich. The news has reached us just as this issue is bein 
sent to press, and we must therefore defer until next wee 
any account of Mr. Jefferies’ career. 





_ QUEENSLAND.—The business of this colony is rapidly 
increasing, and Brisbane, the capital, is pushing on an 
extension of her wharfage accommodation. At Cairns, 
in the north of the colony, an engineering firm with a 
considerable capital is about to start a large foundry and 
a slip for vessels. Machinery of the newest type is 
reported to be on the way out from England. 


Prrsonau.—Mr. A. J. M tson, Associate of the 
Merchant Venturers’ Technical College, has been ap- 
ited to the vacant post of Assistant in the Mechanical 
torsade de Department of that institution. Mr. Mar- 
getson entered the Electrical Engineering Department 
of the college as a City of Bristol Senior Scholar, and 
completed his course of study in 1894. Since then he has 
been employed in the works of the Bristol Wagon and 
| Company, where he has had wide opportunities 
of becoming acquainted with modern engineering practice. 











NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 4. 

THE critical time has arrived when it will be deter. 
mined whether the workmen’s scale of wages will be 
paid or whether there will be a strike against four 
combinations. The pretence of negotiations have now 
been conducted some two months. A large amount of 
business has been very quietly placed all over the west 
and east, and for the most part at phenomenally low 
prices ; but the orders were large, especially for mer- 
chant steel. At the same time an enormous amount 
of possible business has been held in check until 
prices are lower. Rod billets are down to 17.50 dols, 
at Pittsburg ; open-hearth billets, 19 dols. The lon 
summer suspension of bar mills has hardened steel al 
iron bars. The drop in structural material has not 
brought all the held-up business, There is a very 
heavy demand for plates all over Pennsylvania, most 
of it for ship and bridge work. he greatest 
possible activity prevails’ in the shipyards, and 
there is a greater pressure for lake, coastwise, 
and ocean tonnage than can be provided for. The 
American Shipbuilding Company has ordered the 
construction of 18 big ons steamers. With all 
the improvement, prices are still feeling their way 
downward. A serious strike is threatened at Cleve- 
land among the ore-handlers, which promises to tie 
up a large fleet. Just as soon as the freight rate is 
sufficiently reduced, heavy export orders will be filled 
which are hanging fire. 

Large orders have been booked for finished material 
for South America. Freight rates stand in the way 
of much business. The railroads are apprehensive if 
they lower mill rates they will be obliged to reduce 
rates on other products which would leave them worse 
off. The export trade is full of promise, but the cost 
of reaching seaports is a bugbear. The rush for 
bituminous coal is fearful. Orders have just been 

laced for European delivery for over 300,000 tons, 
half of it for France and Austrian ports. The advance 
in freights has been such as to temporarily check 
business. Our shipbrokers say there can be no material 
relief until the South African war is closed. There 
is also a scarcity of cars, and favourite shippers are 
attended to first. Leading railway officials, for in- 
stance, are interested in certain coal properties, and 
the firm that represents them gets all the cars they 
want, while everybody else has to stand back. The 
steel rail quotation is still unsettled. The big rail 
makers can make rails about as cheap as billets, and 
they could make a fortune on billets at 18 dols., so 
that 20dols. would be an excessive price for steel 
rails. No action is likely to be taken at present. 








Water Suppty or Dunepin.—The Dunedin (New Zea- 
land) City Council recently proposed to borrow 65,000/. 
for an extension of the water supply of that town. The 
proposal has, however, been defeated for the present by a 
popular vote taken upon the subject. 





Tue Society or Mop EncIngERS.—The sixth monthly 
meeting of the Liverpool branch of the Society of Model 
Engineers was held at the Balfour Institute on Sep- 
tem 5, when a collection of models and also a large 
number of detail drawings of model locomotives were on 
view. The next meeting of the Society will be held in 
the Recreation-room at the Balfour Institute, Smithdown- 
road, Liverpool, on Wednesday, October 3, at 7.45 p.m. 
The hon. secretary. of the Society is Mr. F. T. Stewart, 
14, french: mpm 4 Kensington, Liverpool, from whom 
all particulars may be obtained. 





MANCHESTER SEWAGE.—On Wednesday, the 5th inst., 
the Manchester City Council Gucamed a proposal to 
adopt a scheme of sewage treatment recommended by 
the 1 Government Board, which is estimated to cost 
487,000, as inst a scheme recommended by experts 
engaged by the river committee, the cost of which is 
estimated at 150,000/. less. The Local Government Board 
scheme involves bacterial treatment, but requires the 
utilisation of a much larger area of land for contact beds 
than the experts provide for. Mr. J. J. Lambert moved 
an amendment to go back to a culvert scheme of three 
years since, which was meant to carry the effluent to 
tidal waters in the Mersey at a cost of 258,000/. He said 
the council had no data to warrant it in saying that the 
bacterial method of treatment was successful. It had 
been abandoned in America, and they had no encourage- 
ment about it in reports which came to them from Hud- 
dersfield and Leeds, two English towns where the sewage 
was of a character comparable with that of Manchester. 
At Huddersfield the system was practically a failure, and 
half the sewage was being turned into the river untreated. 
At Leeds, the Corporation had just purchased a large 
estate for the purpose of sewage disposal, and several 
years must elapse before they could bring it into use, for 
the conveyance of the sewage thither would involve the 
construction of a culvert at a cost of 200,0007. A report 
issued by the Leeds Corporation showed that, unless the 
sewage was broken up by chemical treatment, and 

on to the contact beds in a state of solution, they became 

choked up and inoperative. The amendment only re- 

ceived 18 votes, and the scheme of the Local Government 

Board was approved, 
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THE DRIFT OF PROJECTILES. 

To THE EpIToR og ENGINEERING. " 
—I have noticed in ENGINEERING a controversy 
Ph Mr. Shelford Bidwell and Mr. Bridges-Lee re- 
garding the drift of projectiles; and I have thought that 
something I wrote five years ago, but which I never sub- 
mitted for publication, might throw some light on this 

vexed question. I therefore submit the following. 

Yours truly, | 
Hiram Stevens Maxim. 
18, Queen’s Gate Place, London, 8.W., 
September 3, 1900. 





The Drift of Projectiles. 

If a projectile were shot out of a gun so far removed 
from the earth, or anyother large body, as not to be in- 
fluencad by either atmospheric resistance or the attraction 
of gravitation, it woul ung nped travel in a straight 
line for ever, no matter what its siz2 or form might be. 
Bat guns are never fired under these conditions. When 
a projectile is discharged from a gun, it encounters a 
great variety of disturbing influences. When it is once 
set in motion, the atmospheric resistance is very nearly in 
proportion to the square of its velocity ; and as no more 
energy can be imparted to it while in flight, it follows 
that its velocity is constantly being diminished. On the 
other hand, from the instant that the projectile leaves the 
gun, the attraction of gravitation is drawing it towards 
the earth. As the force which impels it towards the 
earth is constant, it follows that the falling velocity is 
constantly being accelerated. The curved trajectory, or 
path of the bullet C—O the air, is the resultant of 
these two motions, and is, approximately, a parabo- 
lic curve. All the early forms of firearms were smooth- 
bores, and the projectiles were spherical in form, but 
it soon became evident that if the projectile could 
elongated, the atmospheric resistance would be greatly 
reduced and the range correspondingly increased. But 
an elongated projectile, when fired from a smooth bore, 
will not continue its flight, head on. Suppose that a 
perfectly cylindrical projectile should be fired from a 
smooth aes it would only travel a short distance before 
some disturbing influence would turn it slightly from its 

th; i.e. the axis in a short time would deviate, per- 

aps only slightly, from its path through the air. This 
would allow the air to strike one side of the projectile, 
perhaps only slightly at first; but as the forward end 
would be constantly striking new air, the inertia of which 
had not been disturbed, while ‘the rear end would be 
riding on air already set in motion, the unequal pressure 
thus set up would increase the angle, turning the projec- 
tile completely over; so that within a few hundred feet 
from the gun the projectile would be rotated in the air on 
an axis perpendicular to its own, or what is sometimes 
called, an “‘end-over-end” motion. The only way to 
obviate this trouble is to give the projectile a rapid rotary 
motion in the air. hen an arrow is shot from a bow it 
either turns to the right or to the left, because it is quite 
impossible to make one so straight and perfect that the 
atmospheric resistance will be exactly the same on both 
sides. It was early ascertained by the archers of the 
Middle Ages that, if they caused their arrows to rotate in 
the air the accuracy of shooting was greatly increased : 
because whatever tendency the arrow might have on 
leaving the bow to travel, we will say to the right, was 
exactly counteracted by rotating 180 deg. on its own 
axis, and as this rotation was continuous, the arrow 
travelled approximately in a straight line. 

With an elongated projectile fired from a gun, not 
only do we have the correcting influence of rotating the 
same as with the arrow, but there are other influences 
set up which serve to keep the projectile in its path. The 
earth maintains very nearly a fixed angle as relates to 
the ecliptic, which is due altogether to its diurnal rotation 
on its own axis.~ Whatever deviation there may be from 
this fixed angle—the precession of the equinoxes—is due 
to the influence of other bodies, and is in itself a measure 
of such influence ; that is, the earth is a gyroscope. But 
the gyroscopic action, as applied to projectiles, is not 
pereally understood. In fact, I cannot remember ever 

nding in any treatise on arti llery a true explanation of the 
8yroscopic action of a projectilein theair. It is generally 
supposed by artillerists that when a heavy body like a 
projectile is spun in the air, it has a certain stiffness or 
stability as relates to space, and a strong tendency to 
maintain its plane of rotation. But, asa matter of fact, 
there is no such thing as stability to a rotating body. No 
matter at what speed a gyroscope may be spun, it can be 
rotated with perfect ease in any other direction at the 
same time. A gyroscope spinning in a pendulum does 
not in the least prevent the pendulum from vibrating, 
Providing that the mountings of the pendulum are suffi- 
ciently rigid to prevent it from being twisted or moved 
out of its plane of vibration by the action of the gyroscope. 

46 apparent stiffness or stability which a rotary motion 
hg & projectile in the air is not due to any resistance 

x ~ projectile offers to having its plane of rotation 
: Hee - Ifit were not possible for the point of a pro- 
Jectile to turn either to the right or left, it would have no 
Salty or stiffness in the air. When a spinning projec- 
cade the air, should any force be applied, atmospheric 
woul dit wise, to move the point up or down, the projectile 

: mage move to the right or left, depending in the 

ee in which the force was applied, and also in the 
thi — in which the projectile was turning; and it is 

: nt motion that gives the projectile all the ap- 
stittoess, and prevents it from turning in the air. 
iol thata Projectile is fired from a gun with a right- 
wist, om with an elevation of about 15 deg.; as 

poo ain © travels over the trajectory, its axis is 


trajectory rallel to its original line of flight nor to the 


two. The movement from its original position turns the 
point of the projectile to the left, while, as the atmo- 
spheric density is greater on the underneath side than on 
the top side, on account of the compression of air, it has a 
rolling motion to the right, so that one influence in a 
certain measure neutralises the other. As the greatest 
amount of atmospheric friction is on the underneath side 
of the projectiles, and as the centre of gravity is consider- 
ably above this, the point of the projectile is being con- 
stantly brought towards the path in which it is travelling, 
but which it never reaches. If the length of the projec- 
tile is too great, the centre of gravity will not be re- 
moved far enough from the centre of atmospheric re- 
sistance to bring the point of the projectile towards the 
trajectory. Whenever a point is reached where the force 
of the air striking the front end of the projectile, as in the 
—— already referred to, is greater than this influence, 
the point of the projectile is raised, and rotation is set up 
on an axis perpendicular to the axis of the projectile; in 
other words, an “‘end-over-end” motion is produced. The 
projectile rotates on its minor instead of on its major 
axis. 

In some early forms of the rifle—the Minié, for example, 
which was used in the Crimean War—the any maroon was 
provided with cannelures at the base for the pnrpose of 
causing atmospheric resistance on the underneath side, 
thus turning it in the air and keeping the axis of the pro- 
jectile approximately parallel to the trajectory. Some 
experiments which I have been lately making show how 
nicely balanced such influences may be in a projectile. 
received a quantity of cartridges from a foreign country. 
These were for a 6-millimetre rifle, and the projectile was 
no less than 5 calibresin length. The rifling of the barrels 
from which I fired them had one turn in 30 calibres. 

Upon first firing, I found that none of the projectiles 
hit the target point on; they all made key-holes, even at 


be | ® few yards from the gun. Believing that they did not 


take the rifling, I fired them into wet sawdust and re- 
covered them ; they had taken the rifling perfectly. Why 
then, did they not hit the target point on? Experimenta 
were made with a large number of barrels and under vary- 
ing conditions, the barrels being wiped clean and slightly 
oiled at each shot. However, this made no difference. 
It was only on rare occasions that a chance bullet struck 
— on; they all turned in theair. I then cut off } in. 
rom the end of the projectiles, and made a perfect 
target. With ,;, in. removed, the target was also good. 
With 4 in., the target was fairly , all the projectiles 
striking pointon. A fairly good target was also made 
with only ,;, in. removed; but at this point the forces 
seemed to be nearly balanced, as, with anything less than 
this, the projectiles turned over in the air. These experi- 
ments demonstrate the difference that even so slight an 
amount as ;, in. make on a long sagan 

As I believe it is not generally understood that the 
resistance which a projectile offers to having its axis 
changed in a vertical direction depends on its freedom to 
move in a horizontal direction, I have no doubt that I 
shall be criticised on this point. I would therefore 
suggest to those who have a different opinion, to delay 
their criticism until they have made the following experi- 
ments themselves. If they will mount two gyroscopes, 
exactly alike, in the same frame, and spin them at equal 
velocities in opposite directions, they will find that all 
apparent wT has disappeared. If they will spin 
two gyroscopes of the same — and size in opposite 
directions on the same shaft, they will obtain a similar 
result ; whereas if either one be spun separately, it will 
apparently offer resistance to having its axis changed. 
However, if a single gyroscope is spun in a frame mounted 
on trunnions of sufficient se asap, Bl prevent any side 
motion or twisting, it will offer absolutely no resistance 
to being tilted up or down. Ifa cannon prvjectile were 
formed in two pieces of equal weight, revolving in 
opposite directions and exactly at the same velocities, it 
would have absolutely no stability, and would turn over 
in = air as readily as though it had received no twist 
at all, 








AN ELECTRIC SHOCK FROM STEAM 
PIPES. 


To THE Eprror or ENGINEERING. 

Srr,—Some six months ago my attention was called to 
a similar exhibition of electrical phenomena to that de- 
scribed by ‘‘ W. T.” on page 309 of your last issue. One 
of the fitters, who was engaged in some slight repairs to a 
pair of horizontal engines working the air pump in con- 
nection with a condensing plant, reported that there was 
a serious leak from the electric light leads, as he could 
draw sparks from any part of the engine on which he was 
working. As these sparks were, however, upwards of 
1 in. in length, it was quite evident that they were in no- 
wise connec with the lighting plant, the voltage of 
which was only 110. Oninvestigating the matter, I ascer- 
tained that it was only when seated on a particular plank 
which was saturated with oil that anything could be 
observed, and that when in this ition he could draw 
sparks from an vast of the piping or metal-work near 
him. Also, py, ding my hand close to his, a spark of 
considerable magnitude a between us when I was 
standing on the ground. It was then I noticed that a joint 
in the steam pipe near him was leaking, and the jet of 
steam was playing on to his body, and I satisfied 
myself that this was the cause of the phenomena, for on 
diverting the jet all electrification ceased. It had not 
been possible to re-make the joint when it commenced 
leaking, and some small wooden wedges m driven 
in, in an attempt to temporarily stop the steam blowing ; 
and this might very possibly have contributed to the 
effect, bearing in mind Sir W. Armstrong’s experiments 


on the plank served as collector or prime conductor for 
the frictional electricity generated by the steam, and 
naturally sparks would pass between him and any object 
connected with earth; the only point which occasioned 
me surprise being that the ag J plank should have 
afforded sufficient insulation for the purpose, seeing the 
rather elaborate precautions that are necessary for the 
insulation of frictional electricity in experimental work. 
ours truly, 
g JNO. GREGORY. 
Sneyd Colliery, Burslem, September 10, 1900. 


To THe Eprror or ENGINEERING. 
Srr,—It may interest your correspondent to know that 
the phenomenon he describes is quite a common one. 
Under suitable conditions I have obtained from one end 





of moist steam issuing from a defective joint, sparks 
fully 3in. long passing between the wire and another 
portion of the same steam pipe. The experiment is 
certainly the same as that demonstrated by Armstrong’s 
machine. 

T have in mind an electric motor fixed on a wooden bed 
saturated with oil; the driving belt passes through the 
roof of the motor-house, and in doing so slightly rubs 
the timber. On holding a metal point within 2 in. of 
the belt a brush discharge may be observed, accompanied 
by sparks and a crackling audible above the din of the 
motor and shafting. When the face is anywhere near 
the belt a curious itching sensation is experienced. Trust- 
ing this may be of interest, 

I am, yours truly, 


C. B. Nixon. 
Manchester, September 11, 1900. 





YOUNG ENGINEERS. 
To THE EpiTor oF ENGINE®RING. 

Srr,—Will you be so gocd as to allow me, through the 
columns of your valuable newspaper, to ventilate a very 
substantial grievance? I refer to the difficulty that the 
would-be engineer meets with in obtaining employment, 
after he has spent years in endeavouring to qualify 
himself, should he be so unfortunate (?) as to possess no 
relatives amongst the ranks of our foremost manufacturing, 
—s or contracting engineers. 

I will illustrate my point by my own case, as here I 
can speak with both knowledge and feeling. 

It was an unlucky day for me when, seven years ago, 
fired by the gilded fame of the ‘‘ metal chiefs,” I decided 
to embrace a profession that I fondly hoped would lead to 
wealth, if not to St. Paul’s. 

The son of an officer in Her Majesty’s Army, I had 
no special inducement to take this step, but quos Deus 
vult perdere, ab dementat. 

Still, I took the fatal step, and the bells that rang out 
the expiring year 1892 of our Lord, rang me as a premium 
apprentice into the engineering workshops of Messrs. 
X, Y, and Z. 

Paying a premium, by the way, was my second woeful 
error, but that is another story. Yet, how I sigh for m 
lost dollars now ! ‘‘ Give me back my lost legions ! ” cri 
a classic warrior, and with equal futility I demand to be 
returned that phantom gold that once was mine. 

Revenir & nos moutons, I spent a period of three years 
amidst the grime and smoke of the large Midland town 
wherein these works were situated, and there amidst the 
throbbing of engines and the roar of furnaces misgivings 
first began dimly to assail me. But disillusion was a long 
time coming. Visions of boundless wealth had ind 
receded with increase of years, but still I comforted my- 
self with the bope of earning an honourable living and a 
comfortable competence. Now I know that all is vanity 
and vexation of spirit in the engineering world, except, 
indeed, for a favoured and hereditary few. 

On leaving these workshops, about whose methods and 
managers I should like to write freely, I committed the 
folly of all follies: I became a student of an enginee’ 
college, not 100 miles from the Imperial Institute, an 
here I spent some years in pursuing the scientific chimeras 
of its well-paid staff. _ : ea 

Here I learned to differentiate, to integrate, to indi- 
cate, to vegetate, and ed things besides. I learned 
how to carry coal scientifically 
make nicely-finished drawings of antiquated and impos- 
sible machines that then to my sublime ignorance appeared 
almost divine in conception. With many others I 
learned these things. : : 

In this calm abode of science, in this peaceful temple 
of technical education, came few warnings from the world 
outside of the real problems that confront the engineer. 
From the professional chair all earthly matters glided 
away, and listening to the wisdom that issued from the 
professorial lips the wondering students thought nor 
cared to think of naught else. Happy and innocent was 
the careless life I le = § ineerin; student a 

remier engineering college of this mighty city ! i 
ster ! By the waters of the Thames I sit down and 
weep, when I think of thee, oh... ! Yes, I weep, but 
tears of divine despair, being able now to say with Eccle- 
siastes that increase of wisdom is increase of sorrow. 

Many, many moons have waxed and waned since I left 
that college in the chosen haunt of education, South Ken- 
sington, and what have I found since my departure? 
In what have my long years of physical and mental 
toil benefited me? Vainly have I sought employment. 
From morn to noon, from noon to pect tap T have flitted 
about Westminster in search of work. Countless have 
been the posts I have applied for,.and innumerable are 
the distinguished engineers I have interviewed. Pounds 
have I spent in useless advertisements. 





with steam issuing from wooden nozzles. 





y iteelf, but it assumes a position between the 


The explanation was at once apparent, the man sitting 


Yet have I made a few discoveries, I now know that 
my years spent in the engineering shops of Messrs. X, 


of an insulated wire, when the other end is held in a jet: 


in boiler trials, and how to ~ 
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Y, and Z were entirely wasted, for they were too few 
in which to become even a bad mechanic, and too many 
in which to fool about with a file. I have learned that 
the flimsy varnish of theoretical knowledge one acquires 
at an engineering college has no commercial value ; and I 
now know that in the engineering profession, to have the 
education and the instincts of a gentleman is to be severely 
handicap And, above all, I have the bitter conscious- 
ness that if in any other calling I had applied the same 
energy, done the same work, and spent half the money in 
its acquirement, I should by now be in a fair way towards 
making a success. 

But prematurely aged, and with care sitting on my 
faded cheek, I must soon relinquish the struggle to 
find even a crust. The Bird of Time has but a little 
way to flutter, and the Bird is on the wing. But before 
I die of inanition, exhaustion, and weariness, I would say 
to those who would become engineers, ‘‘Go and hang 

ourselves before taking such a step, unless, indeed, you 

ave one or more near relations in the profession who will 
help you. If not, read what I have written, and reflect.” 
hanking you, dear Sir, beforehand for your courtesy 
in publishing my woeful tale. 
I am, your obedient servant, 
August 28, 1900. LUCIFER. 





COAL CONSUMPTION OF H.M.S. 
‘““ VIPER.” 
To THE Epitor OF ENGINEERING. 

Srr,—We notice that in your issue of this week that 
the coal consumption of H.M.S. Viper are given and 
compared with those of H.M.S. Albatross. To make the 
comparison in all respects fair, the following facts should 
be stated : : 

In the two coal consumption trials, the Viper’s engines 
were developing only two-thirds and four-fifths of their 
full power respectively ; the vessel having, on a full- 
power trial, reached a mean speed on the measured mile 
of 36.8 knots. The Albatross has, however, been passed 
into the service at 31.5 knots. Had the Viper been de- 
signed for a maximum speed of 32 or 33 knots, the coal 
consumption at the respective trials would have been 


ess. 
It should further be stated that the Viper has no feed- 
water heaters apart from her Yarrow boilers, nor has she 
any high-pressure air jets for promoting better combustion 
of the furnace gases. 
Weare, Sir, yours, &c., 
pro The Parsons Marine Steam Turbine 
Company, Limited, 
Cuarves A, Parsons, Managing Director. 
Turbinia Works, Wallsend-on-Tyne, 
Monday, September 10, 1900. 





FIRE ENGINE DESIGN. 
To THE Epitor oF ENGINEERING. 

Srr,—We do not think that the remarks in Messrs. 
Shand, Mason, and Co.’s letter on page 309 of your last 
issue are in any way justified by what appeared in your 
journal of August 31, page 279. We have never claimed 
that the variable expansion gear was introduced by us, 
and it is distinctly stated in your article that this expan- 
sion gear was used for the first time in the construction 
of steam fire engines by Commander Wells, of the Me- 
tropolitan Fire Department. 

he idea was not that of either of the steam fire engine 
makers. 
We remain, yours truly, 
MERRYWEATHER AND Sons, Lrp. 
Greenwich-road, London, September 11, 1900. 








MISCELLANEA. 

A SMART piece of work was recently accomplished on 
the Canadian Pacific Railway at Streetville, near Toronto, 
where an old Howe bridge was rep by a new steel 
lattice girder bridge of 130 ft. span, the traflic being 
interrupted for 40 minutes only. 


The report on the condition of the metropolitan water 
supply during the month of July shows that the daily 
total supply was 247,787,267 gallons for a population esti- 
mated at 6,104,390, representing a daily consumption per 
head of 40.59 gallons for all purposes. The water of the 
Lambeth Company showed the highest average amount 
of organic carbon, while that of the Kent Company 
showed the lowest amount. 


The Belleisle, hulk, is to be fitted out at Portsmouth 
for further gunnery trials. On one side she is to be 
armoured for a length of 20 ft., with 6-in. Krupp armour, 
and on the other side for a similar length with 4-in. Krupp 
armour, She is then to be fired into at varying ranges to 
ascertain the resistance of the armour under actual ser- 
vice conditions. The preparation of the hulk for the 
experiments is expected to octv py some months. 


_ We have received a ear ¢ the syllabus for the Muni- 
cipal Technical School, chester, the new session of 
which opens on Tuesday next. The school consists of 
nine separate buildings in different parts of Manchester, 
all of which are under the direction of a single committee. 
Both day and evening classes are held. The courses of 
lectures include those ni for the May Examina- 
tions of the Science and Art Department, and for the 
technological examinations of the City and Guilds of 
London Institute. There are also c in commercial 
subjects and in art. Well-equipped workshops and labo- 
ratories are provided. The istrar to the School is 
Mr. H, Williams, the Technical School, Princess-street. 


An interesting illustration of the benefit arising from 
the use of Saeco by the reduction of hard muscular 





work was brought before the anthropological section of 
the British Association, during its recent meeting at 
Bradford, by Professor MacAllister, F.R.S., who stated 
that in Egyptian and Libyan skeletons perforations of 
the humerus appeared 19 times as frequently as in modern 
skeletons. These perforations arose from frequent and 
excessive bending of the arm. As they occurred both in 
the bones of women and young children of ancient 
Egypt, and could only have been produced by very great 
arm work, they furnished striking evidence of how hard 
women and young children were worked at the mill, the 
well, and in other ways in those ancient times. 


The Italia Militare e Marina states that the Italian 
battleship Ammiraglio Saint Bon has at last been put in 
commission. She was laid down July 18, 1893, and launched 
April 29, 1897. It has taken, therefore, seven years to 
build and arm a ship of less than 10,000 tons. It is true 
that the work proceeded slowly until April, 1896, owing 
to financial considerations, and has not p' ver: 
quickly since, owing to the same cause. Her lengt 
between perpendiculars is 344} ft.; greatest length, 365 ft. ; 
beam, ft.; draught, 243 ft.; displacement, 9750 tons ; 
greatest thickness of armour belt, 9.8 in.; armament, four 
10-in., cight 6-in., eight 4.7-in., eight 2.75 in., ten 1.45 in. 
guns, and four torpedo tubes ; engines, 9000 horse-power 
natural draught, and 13,500 horse-power forced draught ; 
speed, 18 knots, 


The Cologne Gazette states that experiments have re- 
cently been carried out at Rosersberg, Sweden, on a new 
automatic rifle which Lieut.-Colonel Lemchen, director 
of the school for shooting there, states has all the quali- 
ties which could be desired—being practical and simple 
in construction. The rifle resembles the Mauser iv ap. 
pearance, having the same calibre, and consequently 
taking the same cartridge. When the magazine is filled 
with rounds each one is passed automatically into the 
firing chamber after each shot without the necessity of 
any action at the breech on the part of the firer. The 
magazine once charged the soldier has nothing to do but 
to aim and fire until it isempty. The recoil is less than 
in other rifles, because part of the energy of the recoil is 
utilised to reload the weapon. 


The Caucasus Industrial and Metallurgical Company is 
a concern started by French capitalists, for the purpose 
of exploiting the Tersch and Kuban districts, more 
especially the copper works at Achtala, in the Govern- 
ment of Tiflis ; the capital of the company is 5,000,000 f. 
It would appear from recent investigations that the mineral 
riches in that part of Persia which adjoins Russia, are very 
considerable, and a syndicate, formed by two energetic 
Russian engineers, has for its main object the investiga- 


tion and et of ore deposits, more especially ia the 
Persian and Turkish districts, close to the Transcaucasian 
frontier. Concessions have already been secured by the 


company for the working of the ore deposits of the moun- 
tain Karadagh, at the river Araxes, on Persian territory, 
but quite close to the Russian frontier. It is intended to 
export the ore to Russian territory, and to smelt it down 
at works to be erected there. 


A new Swedish steam ferry bas now been placed in 
regular trade between Copenhagen and Malmé. The boat 
has been built at the Kockum slipyard, Malmé, at the 
instance of the Swedish State Railways, the cost being 
925,000 kr. (about 50,0007.) It has been christened Malm, 
and is a screw steamer, whilst the steam ferry of the 
Danish State Railways, employed in the same trade, is a 

dle boat. The Malmé is 268 ft. long, by 52 ft. 6 in. 
road, and the speed, fully loaded, 13} knots. She is built 
of steel, and constructed as an ice-breaker, so as to 
able to force her way even through ice of considerable 
thickness. The deplacement with 18 railway carriages, is 
1640 tons. Amidship the ferry has a long and high upper 
deck, 150 ft. long and 46 ft. broad.- There is electric 
light throughout, and steam — ear. The accom- 
modation is for 900 passengers, and the Malmé is very 
comfortably and stylishly appointed. The steam ferry 
traffic between Copenhagen and Malmié is now twenty 
times ter than when first opened, and it is quite 
possible that more boats may soon be needed. 


The Compagnie Generale des Omnibus, of Paris, has 
decided to abolish horse traction on its lines from Passy 
to the Hotel de Ville, from Muette to Rue Tailbout, 
from Montrouge to the Gare de l'Est, and from Auteuil 
to the Madeleine. Compressed air motors are to be 
used, and a compressing plant of from 5000 to 7000 
horse-power installed at Billancourt. The air will be 
stored in the main receivers at a pressure of 1400 lb. per 
square inch, and will be distributed to the charging 
stations by pipes laid along the roadways. These pipes 
are of weldless steel, and vary from 2 in. up to 4 in. in 
diameter. The pipes are made in lengths of 64 ft. in 
order to reduce the number of joints at which leakage 
may take place. The cars have two decks, and will seat 
52 passengers. The air is reheated in small coke stoves 
before being passed into the motor cylinders. There are 
eight air receivers on each car, having an aggregate 
capacity of 88.27 cubic feet, which is sufficient for a run 
of 74 miles at least, The pressure in these reservoirs is 
1137 lb. per square inch, and less than three minutes is 
needed to charge them. 


The Marino Rundschau states that the additions to 
the Austro-Hungarian-Navy, pro or already in 
hand, are as follow: 1. A protected cruiser of 7000 tons, 
which is to — the frigate Radetzky. 2. A torpedo- 
gunboat of tons, with engines of 7000 horse-power, 
and a speed of 20 knots, sister ship to the Zenta and 
Aspern. 3 and 4. Two battleships of 8300 tons, with 
engines of 11,000 horse-power, and a speed of 18 knots, 
building at the Stabilimento Tecnico Triestino. The 
armour belt and the protection of the turrets wi 
7.8 in., 8.2 in. and 8.6 in. thick, and the armour deck 








2.6 in. thick, all of nickel steel. Each ship will carry 
three 9.4-in. Krupp and 12 5.9-in. Skoda quick-firing 
guns; 24 smaller artillery, including machine guns, and 
several to: o tubes. Both wyot will pisably be 
launched this autumn. 5. A third battleship of the same 
type as the two preceding, proposed to be laid down this 
year, to supersede, when ready, the obsolete Erzhe 
Albrecht. 6, A fourth battleship of 10,000 tons,. pro 

for 1901, which is to take the place of the Laudon. ‘The 
Eaudon, frigate, the Hun, gunboat, and the paddle 
steamer Andreas Hofer, are to be struck off the navy 
list, though the Laudon will still be used as a training 
ship. 7. The increase in the personnel of the navy will 
amount altogether to 2500 men. 


The Board of Trade have recently confirmed the under- 
mentioned light railway orders: (1) South Staffordshire 
a Railway Order, 1900, authorising the construction 
of light railways in the Boroughs of Wolverhampton and 
Wednesbury and the urban districts of Willenhall, Dar: 
laston, Coseley, and Bilston, in the county of Stafford ; 
(2) Barnsley and District Light Railway Order, 1900, 
authorising the construction of light railways in the 
borough of Barnsley and the urban districts of Wors- 
borough and Monk Bretton, in the West Riding of the 
county of York ; (3) Gateshead and District Light Rail- 
way Order, 1900, authorising the construction of light 
railways in the municipal and county borough of Gates- 
head and the union district of Whickham, in the county 
of Durham ; (4) South Staffordshire Light Railway (Ex. 
tensions) Order, 1900, authorising the construction of 
light railways in the urban districts of Bilston, Willen. 
hall, and Coscley, in the county of Stafford ; (5) Broms.- 
grove Light Railways Order, 1900, authorising the con- 
struction of light railways in the county of Worcester, 
between Bromsgrove Railway Station, Bromsgrove Town, 
and Lickey End; (6) Peterborough and district Light 
Railways Order, 1900, authorising the construction of 
light railways in the county of Northampton, in tho 
city of Peterborough, and the parishes of Walton and 
Peterborough Without, in the rural district of Peter- 
borough. 


A Foreign Office report points out that ‘‘the Bill for 
extending the subsidised mail services to South Africa 
passed the German Reichstag on May 9 ; it was accepted 
in its entirety, on the third reading, without any debate. 
There has, in fact, m a consensus of opinion in its 
favour from all classes of the German population, as the 
importance of opening wider fields for German commercial 
enterprise in South Africa is recognised on all sides. 
Now that this measure has n successfully carried 
through, it will be necessary, in the interests of British 
trade, to carefully consider the action of the Imperial 
Government and the results that are likely to ensue there- 
from in the future. Among the objects which the German 
Government hope to obtain by extending their subsidised 
steamer communications —_ round Africa, the most im- 
portant is the determined effort that is to be made to secure 
a far en Pee than hitherto of the internal South 
African trade for German nee ponent An attempt 
is also to be made to take from the United Kingdom a por- 
tion of her former practical monopoly in the cures 
trade to South Africa, especially that part now carri 
by British ships from German and some other Continental 
ports to the Gane. It is distinctly stated that, on the 
east coast, the German line is to be put in every way on 
a par with rival British and French companies; and, 
on the west coast, the German ships are to be equal in 
every respect to the intermediate steamers of the Castle 
and Union lines.” 


The Kotlin states that some experiments with torpedoes 
were carried out on an uninhabited island in the Trans 
Sound, an inlet of the Gulf of Finland. A square galva- 
nised iron hut was erected, and a torpedo tube charged 
with a Whitehead torpedo was placed inside it with the 
head of the torpedo protruding as it might from the side 
of a ship. The first experiment was to fire a shot into 
the air chamber of the tube, where there was an air 
pressure of 80 atmospheres. Some sheep were allowed to 
graze around the hut, so that the effect on them of an ex- 
plosion might be seen. The shot penetrated the wall of 
the hut and entered the air chamber of the tube, but no 
explosion took place, the air rushed through the hole made 
by the shot, and in doivg so made a terrific noise, but 
beyond the hole in the tube and in the wall of the hut, there 
was no damage done, The nextexperiment was to explode 
187 lb. of gun-cotton inside the hutnear the protruding head 
of the charged torpedo. The explosion was effected by a 20- 
minutes’ time fuse, which enabled every one to get away 
from the island before the explosion, but the sheep were 
still left grazing about the hut. The officers belonging 
to the torpedo instruction class were on a neighbouring 
island from which they could observe what a 
The explosion of the: gun-cotton; followed, no doubt, by 
the explosion of the charge in thé torpedo, blew to pieces 
the torpedo, the tube, the shed, and the sheep in the 
immediate vicinity. One sheep, however, at 75 paces 
distant escaped unhurt. The officers on the neighbour- 
ing island experienced a very strong concussion of air. 
In the third experiment, a pontoon protected underneath 
by four thicknesses of armour-plates, was placed in shallow 
water, and a torpedo was discharged from a torpedo- 
boat so as to strike the protected bottom. The result was 
that the pontoon was blown to pieces. There was & 
large attendance of officers and men to witness the ex 
periments. 





American Arnmour-PLATES.—The Carnegie Steel Cae 
pany and the Bethlehem Steel Company have contrac 
to supply plates for the new Russian ships of war Alex- 
ander III., Orel, and Borodino. The Bethlehem Com- 


be pany will supply 3,000 tons, and the Carnegie Company 


tons. 
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FEED-HEATER AND DETARTARISER. 


CONSTRUCTED BY MESSRS. EDWARDS AND BARNES, LONDON. 


a 
(5438) 


WE illustrate on this 


page a form of feed-heater 
and detartariser now being introduced by Messrs. 
Edwards and Barnes, of the Broad Sanctuary Chambers, 
Westminster, S.W. The construction of the a pa- 
ratus is very clearly shown in the figures, of which 
Fig. 1 represents a section, Fig. 2 a front elevation, 
Fig. 3 a view of the complete plant from above, and 


Fig. 4a sectional plan. The exhaust steam from the 
engine enters through the oil separator shown on the 
left in which its speed is reduced and the oil de- 
posited on the baffle. A gange glass is fitted and 
shows the height of oil in its receiver, and also the 
back pressure of the steam. From the separator the 
steam following the direction indicated by the arrows 
passes up between a series of perforated bafile- 
plates, and in its course is met by a shower of water 
entering through the valve shown at the top of the 
apparatus. This valve, it will be seen, is con- 
trolled by a float in the reservoir for softened water 
below, so that the supply is automatically regu-- 
lated to suit the demand for steam. Such portion 
of the exhaust steam as fails to be condensed 
in its passage through the falling water, escapes 
in the end through the top of the apparatus. ) 
water being heated by the steam, the CO, dis- 
solved in it is driven off, and all carbonate of lime 
Precipitated. If the water contains gypsum or other 
= of permanent hardness, a proper addition of 
i & is made through the reagent inlet, shown in 
ho 1 and 2. The softened water falling to the 
roan of the mixing chamber, passes out through 
a ownpipe into the receiver cH sey as indicated a 
; © arrows. This receiver is of sufficient dimensions 
th permit of the rp cs of the precipitated lime on 
: 4A bottom of the chamber; whilst the clear super- 
atant liquid is decanted off threugh an outlet pipe, 


+ pe 4s will be seen, extends to near the surface of 


water in the receiver. As an additional pre- 








10 Exhaust Steam Outlet 
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caution, this water is passed through a filter of 
shavings before entering the suction of the feed 
pumps. Since but little of the lime is carried over 
out of the receiver, the filtering material only needs 
repacking at long intervals. The lime which collects 
at the bottom of the receiver is blown out from time 
to time through the blow-off cock shown. This can be 
done without difficulty, since, as the plates on which 
it falls are not exposed to heat, the sludge never 
becomes hard. 





ITALIAN LOCOMOTIVE AT THE PARIS 
EXHIBITION. 


Tur ExuHisit OF THE MEDITERRANEAN RAILWAY 
ComPaANy. 


In the Italian Court of the Transportation Building 
at Vincennes there is exhibited an interesting loco- 
motive constructed by Messrs. Ansaldo and Co., of 
Sampierdarena, from the designs, and under the direc- 
tion, of Com. Cesare Frescot, for the Mediterranean 
Railway Company. The engine is for the express 
service on the Rome-Pisa line. It is intended to run 
at a speed of 58 miles an hour on the level, and at 
a relatively lower — up the steepest gradients that 
occur on that railway. The locomotive, which is 
called the ‘‘ Alessandro Volta,” has six large wheels 
coupled, and a four-wheeled truck forward ; it is a 
two-cylinder compound, and is built to work at a 
steam pressure of 185 1b. per square inch. The steam 
cylinders are provided with an automatic starting valve 
of the Von Borries type, with certain modifications ; 
the high-pressure cylinder has a double piston valve ; 
that of the low-pressure cylinder is a balanced slide- 
valve. The valve gear for both cylinders is of the 
Walschaert type; the exhaust is on the Adams 
annular system. The locomotive is provided with a 
Westinghouse brake equipment, as well as with a 














Henry regulation brake. The Haag system of steam 
heating from the boiler to the train is adopted, and 
the equipment includes a Haushilter speed indicator. 
The following are the principal dimensions of this 
locomotive, which is illustrated on page 336 of our 
present issue. 


seg sno agi rp : “ of 

ngth of grate 2.750 m. t. 0,27 in. 

Width $60 (3 Ld ny 
Grate surface .. R ) 


Height of firebox shell 
id inside firebox 
Inside length of firebox 
Width of firebox at top 
‘ A below 
Length of firebox shell... 
Width of firebox shell attop 1.663 m. (65.5 in.) 
és » bottom 1,190 ,, (46.84 ,, ) 
Total length of 


boiler, in- 
cluding smokebox ... 8,186 m. (26 ft. 10.3 in.) 
Diameter of cylindrical por- 
tion of boiler barrel . 1.434 m, (56.46 in.) 


Thickness of Copper Fircbox Plates : 


Tube-plate 028 m. (1.10 in.) 
Side: plates .0165,, ( .64,, ) 
Roof-plate si 0164 CABS, ) 
Thickness of Steel Boiler Plates : 
Oylindrical barrel ... jen > ee ae a 
Coned portion a en UTIL 
Thickness of Firebox Shell-Plates : 
Front and back plates ... .0165,, ( .64,, ) 
Side agg abe et a -0165,, ( .64 ,, } 
Top plate... dad ave -020 ,, ‘4 
Thic’ of tube-plate, 
smokebox end ... ode -025 ,, ( .98,, ) 
Height from rail to top of 
chimney... os ... 4,002 m. (13 ft. 2 in.) 
Number of tubes (iron) 214 
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Outside diameter of tubes... -052 m. (2 05 in.) 
Thickness of tubes as eee ee 
Distances between centres 

of tubes... a3 ‘og OD in, SRT gg) 
Length between inner faces 

of tubeplates 3.800 m. (12 ft. 5 6 in.) 


Heating surface of firebox... 10.260 oa (110.435 
sq. ft. 
tubes ... 121 sq. m. (1302.7 sq. ft.) 


Distance between centres of 

cylinders ... hae Aa 1.930 m. (76 in.) 
Diameter of high-pressure 

cylinder... ee - .540 m. (21.27 in.) 
Diameter of low - pressure 

cylinder... i ae .800 ,, (31.5 ,, ) 
Length of stroke so - »» (26.77 ,, ) 

af connecting-rod ... 1.880 ,, (6 ft. 2 in.) 

Distance between centres 0 é 

valve spindles... .. 2250,, (7 ft. 4.5 in.) 
Distance between main 

frames (forward) ... * -880 ,, (34.65 in.) 
Distance between main 

frames (at back) ... 1.230 ,, (48.4 ,,) 
Thickness of frames... ee os aE 


Height of centre of boiler 
above rails .. : 
Distance 


. pas ... 2.462 m. (8 ft. 0.8 in.) 
between truck 


frame plates be .. 934 m. (36,77 in.) 

Thickness of truck frame 
plates va se a 088:., (1.0...) 
Diameter of truck wheels ... 974 ,, (38.34 ,, ) 
a coupled wheels 1.834 ,, (72.21 ,, ) 
Width of tyres... ... 140, (5.51,, ) 

Diameter of truck axle bear- 
ings ... ce a side .165 ,, ( 6.49 ,, ) 
Diameter of driving axle ... 210,, (828. ) 
es coupled axles... £00 .,. CT -a 3 

Length of truck axle bear- 
i : .240 ,, (9.45,, ) 


ings... aa te os 
Length of bearings, driving 
and coupled axles... ae 
Distance between driving 
and forward coupled axle 1.960 m. (6 ft. 5.16 in.) 

Distance between rear 
coupled wheels . oa LO. C,, B83 

Distance between bogie 
” 


250 ,, (9.84,, ) 


axles... nap OP gn NO gn oe 


Extreme wheelbase... o> &S16 ,. (27 ,, 3.4 »» 
Total length of locomotive 10.665 m. (35 ft.) 
Weight in running order ... 24 tons 
Weight in running order 

available for adhesion 45 ,, 
Tractive power at a speed of 

60 kilometres : ae 9416 Ib. 
Maximum tractive power on 

rails ... vie ~ “a 14,146 ,, 


The tender, which is also exhibited, is carried on 
six wheels and has a tank capacity of 13 cubic metres 
(2860 gallons), and carries 3 tons of coal. 

The engine was tested by a run between Sampier- 
darena and Pontedecimo on April 26 last, and the 
next day took the express from Genoa to Turin. We 
should add that Messrs. Ansaldo and Co., who, be- 
sides their general works at Sampierdarena, have a 
large shipyard and engineering works at Sestri 
Ponente, are represented at the Exhibition, in other 
sections. 





INDUSTRIAL NOTES. 

The miners in the anthracite coal region of the 
United States have made demands for an increase in 
wages and better conditions, and these demands the 
anthracite coal operators refuse. They refuse also to 
recognise the miners’ union or unions, The men there- 
upon determined to strike, and it is computed that 
143,000 miners and other workmen will be involved in 
the struggle. One large company have, it is said, 
taken a vote of the men, and they declare that 80 
per cent. of the whole are opposed to a strike. An- 
other company compute that not more than 10 per 
cent. will go on strike; in other cases from 20 to 25 

r cent., it is though’, may go out. On the other 
rand, the union leaders say that fully 100,000 men will 
join in the strike. According to latest advices, a 
strike has been declared, but details are wanting. 





The report of the Amalgamated Society of Carpenters 
and Joiners for September shows that there is continued 
activity in this important branch of the building trades. 
The total membership is 64,015, of whom only 953 were 
in receipt of unemployed benefit, inclusive of those in 
South Africa, Canada, the United States, Australasia, 
and in other countries. The number in receipt of sick 
benefit was 1028, and on superannuation allowance, 
906. There has been a number of disputes in various 
districts since the last report, some of which, however, 
have been mutually settled. At Warrington the men 
agreed to a compromise of 9d. per hour to the end of 
this year, when they will gain an additional jd., 
making 9}d. per hour. A lock-out on a small scale is 
reported at St. Helens, Lancashire, and at Greenock, 
on the question of prepared joinery. To some extent 
the dispute at Greenock is as to demarcation—the 
class of hands who shall perform the work. At Barry, 
Belfast, and Bridlington the disputes continue ; the 
men in employment are levying themselves to augment 


mostly ia places where the rates of wages are below 
the union standard in the districts affected. The men 
claim that the highest rates shall be regarded as the 
minimum throughout such districts. Some useful 
detailed instructions are given in this report relative 
to ‘the management of trade movements.” The object 
is to define the position of the local management com- 
mittee, so that there shall be no clashing with the local 
branch committees. No strike committee is required 
if the number on strike does not exceed 10. Such 
committees meet daily in the case of a dispute, and 
must daily report progress to the officials. 


The report of the Provincial Association of Cotton 
Spioners is very disappointing in its character as re- 
gards the state of trade. he full membership has 
increased in the year by 154, but the number of un- 
employed has gone up from 5.86 per cent. to 9.1 per 
cent. ; at the same date last year the proportion was 
only 3.5 per cent. The chief cause of the increase is the 
short supply of cotton, which is said to be very un- 
favourable to employers engaged in the production of 
yarns spun from American cotton. The resolve of the 
master cotton spinners to close the milis will greatly 
add to the number of unemployed, but it would appear 
that such a step is rendered necessary owing to the 
state of the cotton market. In this matter the opera- 
tives have no choice and no voice, but they will have 
to bear their full share of the loss. There has been a 
falling off in the number of piecers in the Association 
from 8234 at this time last year to 7826 last month, a 
decrease of 408 in the space of a year. This isa matter 
of regret to the council. The united membership is 
now 14,112. There were nine cases of dispute in the 
month relating to work and wages, the officers of the 
union rendering assistance, but none of them involved 
a stoppage of work. There were also 22 accident 
cases in the month, as compared with 16 cases in the 

revious month. Three of the injured persons had to 

e a under special medical treatment. The 
meal-time question has been finally settled, after 
‘more than 35 years of trade union agitation and 
effort” to induce employers to abolish working at 
meal times. ‘‘Oiling” the machinery is the only 
work now and in the future to be performed. Seven- 
teen compensation cases have been arranged mutually 
during the month. 





The thrift side of industrial movements is well in- 
dicated in the reports presented at the sixty-sixth 
annual High Court of Foresters recently held in the 
Plymouth Guildhall. The total number of members 
of this body now is 912,699, of whom 733,618 are 
adult male members; 7269 adult female members ; 
widows contributing, 20,897; juvenile members, 
129,469; and honorary members, 21,446. The increase 
in the year was 12,643. The losses by death number 
9112, The total funds of the Order amounted, at the 
date of the record, to 6,624,939/. This large amount 
is thus accounted for: Court funds, 5,532,032/.; dis- 
trict funds, 841,239/.; Juvenile Society funds, 180,466. ; 
widows’ and orphans’ fund, 56,436/.; and High Court 
funds, 14,7667. The net increase in the year was 
285,662/., being the second largest increase in one 
year upon record, that of 1897 being 289,523/. When 
it is remembered that this is only one of the great 
affiliated orders in the United Kingdom, the enormous 
number of members, and the vast accumulated funds 
show how the spirit of thrift has developed in this 
country. Reference is made in the report to the 
National Conference of Friendly Societies, represent- 
ing 3,494,728 members, and 24,125,989/. of accumu- 
lated funds, the object of which conference was the 
promotion of the interests of such societies in the way 
of legislation and otherwise. The proceedings gene- 
rally were carried on with animation but always in 
order, the resolutions being, in the opinion of those 
present, such as would best promote the welfare of the 
Order as a body, and of the individual members com- 
posing it. It was resolved to establish an insurance 

nd by a vast majority, only a few ultimately voting 
against it. A resolution was also agreed to for the 
more effective carrying out of the regulations as to 
arbitration. 





Although the Taff Vale Railway dispute has ended, 
one part of the terms seems to have failed, namely, 
the withdrawal of legal processes as regards the men. 
The injunction against the union in the picketing case 
“ae on, for the judge has decided that the union can 

proceeded against by injunction. The decision was 
promptly met by notice of appeal, but for the present 
the injunction remains in force. As this is a purely 
legal and technical decision it cannot here be discussed. 
It is, however, a pleasure to be assured by Mr. Hop- 
wood, who acted as the representative of the Board of 
Trade in the earlier negotiations, that Mr. Bell did his 
best to promote peace, and to avert the serious strike 
which was threatened. That he was not able to carry 
the executive of the union with him, was not his fault. 
A trade union official should always be in advance of 
his executive fora peaceful policy, rather than be more 





the dispute pay. Asa rule the disputes recorded are 


aggressive than those whom he represents. Mr, Hop- 











wood includes in his commendation the le.ders who 
acted with Mr. Bell. He also expresses the opinion 
that the railway companies tn not le the losers 
by negotiating with the men’s responsib’e official 
representative. This, indeed, is the opinion of all 
employers where conciliation is the policy followed 
as in the iron and steel trades, in the boilermaking and 
shipbuilding trades, in the coal trades where concilia- 
tion is adopted, and in various other industries, 
Wherever collective bargaining is the rule, such bar. 
gaining would be better done through the recognised 
official channel, than in a haphazard fashion with no 
one responsible for the due execution of the terms of 
the bargain. Avoidance of friction is the desirable 
thing in all labour disputes. Differences disappear 
very frequently when the parties meet to discuss them, 





The engineering trades throughout Lancashire con- 
tinue to be well employed in nearly all sections. The 
only department in which there is depression is the 
textile machine making industry, in which industry 
there is at present some depression. In all the 
other important branches of engineering and allied 
trades there has been fluctuations in the amount 
of new work coming forward—as, for example, in the 
boilermaking branch, where a few weeks ago the 
orders were few, it is now as full of work as ever, 
All the principal machine tool-making firms continue 
well off for work, and there is still exceptional brisk- 
ness in all sections of electrical and hydraulic engi- 
neering. Ironfounders, machine workers, smiths, and 
strikers arealso generally busy. (ieneral engineering 
establishments are also tolerably well engaged in most, 
if not all, of the great centres of industry, except where 
they may be affected by the textile machine industry, 
In the iron trade business has been quiet, con- 
sumers being content to cover only their immediate 
requirements. But here and there a considerable 
weight of business has been carried through. The 
finished ironmakers have been booking but few new 
orders, but their hands are, as a rule, pretty full. 
In the steel trade there is quietness, and prices are not 
so firm as they were. On the whole, the position is 
not unfavourable, 





In the Wolverhampton district business generally 
has been inactive in the iron trade. Consumers only 
buy as required for immediate wants, and merchants 
only offer such terms as the manufacturers refuse. As 
arule, the latter will not accept the offers made, and 
it is said that measures are contemplated for reducing 
production rather than sell at lower rates. They 
allege that the high price of fuel and high wages 
would entail a loss at lower figures. But it is 
otherwise with fuel, the price of which is regarded 
as exorbitant. Some large orders from the Admiralty 
are, it is said, coming in, to keep the furnaces and 
mills in operation. Marked-bar makers are fairly well 
engaged, and are able to exact the full quoted rates ; 
but makers of unmarked iron seem to bend to lower 
terms, but there is no reduction quoted in the Associa- 
tion rates. There has been a slight improvement in 
the sheet department. Steel is in moderate request 
only. The engineering and allied industries continue 
to be fairly well employed as a rule, as also are most 
of the hardware industries. Indeed, there is no in- 
dication of any serious falling off in trade generally, 
— the high price of fuel is felt in many branches 
of industry. 

In the Birmingham district a firmer tone was mani- 
fest at the close of last week. The downward ten- 
dency in prices was checked by the combined action of 
the Ironmasters’ Association. But orders were slack 
in consequence. There appears to be an increased 
demand for some descriptions of iron, though the 
orders placed were few. The iron, steel, and other 
metal-using industries are mostly well employed, with 
here and there some slackening off, but not of a 
serious kind. 





At the date of writing, the reply of the directors 
of the Great Eastern Railway Company to the demands 
made by their employés has only just come to hand, 
and any detailed analysis of it must be postponed 
until next week. We may say, however, that the 
directors do not see their way to make further con- 
cessions to their engine drivers or firemen; but 4 
general advance of Is. 6d. per week is given to the 
platelayers in the London district, and of ls. per week 
in the country districts. Overtime allowances are also 
granted for Sunday work to certain employés who are 
liable for seven days’ service per week. 





The weavers in some seven ‘or eight firms in the 
outlying districts of Manchester are threatening to 
strike unless the employers concede an advance in 
wages. They allege that the rates are 5, 10, or 15 per 
cent. below ‘the price-list recognised in the Ashton 
district. But the present is an unfortunate time for 
aggressive action, as employers are deliberating as to 





the closing of mills; but that affects the spinners, not 
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the weavers. There is, however, a close sympathy 
between the two branches. 


The building trade in Newcastle-on-Tyne seems to 
be on the eve of a stoppage of work, owing to the 
refusal of the operative bricklayers to accept the 
employers’ offer of 10d. per hour, to be guaranteed for 
two years, or arbitration as an alternative on the 
matter in dispute. The men demand an advance of a 
penny per hour, and have hitherto refused any 

romise. 
“rhe plumbers in the district of Stockton-on-Tees 
are on strike for an advance of a penny per hour, or 
4s, 6d. per week. They allege that they are the 
worst paid of all the branches in the building trades 
in the county of Durham, with the exception of the 
printers. No offer has yet been made by the masters. 





The operative plumbers of Leeds have given notice 
ofa demand for an advance of ld. per hour, the pre- 
sent rate being only 84d. per hour: they want 94d., 
which is the standard wages of other sections of the 
building trades. 

The masons at Barrow-in-Furness have struck work 
owing to the employment of bricklayers for the fixing 
of terra-cotta facings to the new scienca and art 
schools in course of erection. Such strikes bring trade 
unions into disrepute, and they serve no useful purpose 
in any way. 





The Durham miners have resolved to erect a statue 
in memory of the late Mr. W. H. Paterson, who was 
for some years secretary of the association. They 
have already erected statues to the memory of Mr. 
Alexander Macdonald and Mr. William Crawford, 
both of whom were members of Parliament at the 
time of their death. The association has also de- 
cided to buy the lease of 98 more houses for the aged 
members. 





5 is rumoured that there is a probability of an 
attempt to reduce the wages of the ironstone miners 
in the Cleveland district on the expiry of their agree- 
ment next month. The men are, therefore, building 
up their union with the view of resisting it, if such an 
attempt is made. 





The Social Democrats seem to intend that the 
May Day labour celebration shall be a big affair in 
1901, for the committee is already at work with that 
object. But meanwhile there is a deficit of 33/. on the 
list demonstration to be wiped off, which is proposed 
to be done forthwith. 

The labour troubles at Marseilles are not yet over. 
Out of 33 oil refiners 29 have stopped work owing to 
a strike, more than 2000 persons being idle in conse- 
quence. 








Krurp AND THE OTtomaN Porte. — The Turkish 
Governmen’ has concluded a contract with Krupp, of 
Essen, for the supply of a number of guns and munitions of 
war. It is denial however, that the Turkish Government 
has contracted with Krupp for two torpedo-boats. 

A FLOATING URANE FOR SYDNEY. —The New South Wales 
Department of Works is preparing designs for a floating 
crane (to be constructed locally) for the port of Sydney. 
It is to be capable of lifting.80 tons at a speed of 5 ft. = 
minute, and 20 tons at a speed of 14 ft. per minute. The 
estimated cost is 10,000/., but expert opinion considers 
that the crane cannot be supplied at the price. 





Nova Scotian Coat.—The Nova Scotian General Mining 
Association has raised the price of coal at its Cape Breton 
mines to 3 dols. per ton, or just double what it was a 
year since, The Nova Scotia Steel Company has decided 
to build a railway from North Sydney to Port Aconi 
through the heart of coal Geposits which it has purchased 
from the General Mining Association. A hundred men 
are at work building coke ovens for the steel company at 
its Sydney mines. 





CaTaLocurs.—Messra. Johnson and Phillips, of the 
Victoria Works, Old Charlton, Kent, have sent us a copy 
of their new catalogue in which is described the firm’s long- 
burning enclosed ‘ Ark” lamps. Some of the engravin 
are capitally printed by the three.colour process, the 
results being excellent. Diagrams showing the better 
distribution of light claimed for the enclosed, as compared 
with the open type of arc lamps, are included in the 
descriptive matter. The makers claim that the lamp in 
price, equipment, and efficiency is well ahead of those 
imported from abroad. Special attention has been paid 
to the design of the accessories used with the lamp, such 
as pillars, brackets, and globes,—Messrs. Kendall and 
Gent, of Manchester, have issued a catalogue in French 
describing the tools exhibited by them at Paris, and 
Riving also views of the firm’s fitting and machine sho 
at Manchester. The tools dealt with include radial dril 
planing machines, slotting machines, and lathes of various 
& ~ —Messrs. John Spencer, Limited, of the Globe 
ihn and Eagineering Works, Wednesbury, Staffordshire, 
dene Sent us & copy of their new list of welded and solid- 

rawn tubing, fittings for tubes, and engineers’ sundries 
fenerally. The firm make lap-welded steel tubes up to 
fate diameters, and have introduced a type in which the 

anges are solid with the rest of the pipe. 





IRISH RAILWAY PROPERTY. 


ENGLISH experience is rarely respected in Ireland ; 
the trend of events in England finds no echo in the 
Emerald Isle. This has just been the case with re- 
gard to the dividends of the four principal Irish rail- 
way companies, the Great Southern and Western, the 
Great Northern, the Midland Great Western, and the 
Belfast and Northern Counties. While English ordi- 
nary stock dividends have either been clipping back or 
have been maintained with great difficulty, the out- 
look has improved, if anything, in Ireland. This is due 
largely to the fact that systematic efforts have been made 
during the last year or two to bring the tourist attrac- 
tions of Ireland more under the notice of the public. 
The result of these efforts has been a respectable 
addition to Irish railway revenue—an addition which 
has proved more than sufficient to meet the increased 
cost of locomotive power. The revenue of the Great 
Southern and Western for the first half of this year 
was 457,652/., as compared with 431,795/. in the first 
half of 1899 ; that of the Great No:thern, 426,686/ , as 
compared with 411,908/. ; that of the Midland Great 
Western, 283,174/., as compared with 271,002/. ; and 
that of the Belfast and Northern Counties, 141,583/., 
as compared with 137,622/. The working expenses of 
the Great Southern and Western in the six months 
ending June 30, 1900, were 282,258/., as compared 
with 260,302/.; those of the Great Northern, 238,092/., 
as compared with 227,789/.; those of the Midland 
Great Western, 154,093/., as compared with 147,446/.; 
and those of the Belfast and Northern Counties, 90,032/., 
as compared with 87,7297. The net profit realised by 
the Great Southern and Western for the first half of this 
year was, accordingly, 175,394/., as compared with 
171,492/.; that of the Great Northern, 188,594/., as 
compared with 184,119/.; that of the Midland Great 
Western, 88,049/., as compared with 79,564/.; and 
that of the Belfast and Northern Counties, 51,551/., 
as compared with 49,8937. As the capital accounts of 
the four companies are only expanding slowly, they 
had no difficulty in keeping up their ordinary stock 
dividends—indeed, they not only divided at the same 
rates, but they also carried somewhat larger balances 
forward. The ordinary stock dividend of the Great 
Southern and Western remained at 5 per cent. per 
annum ; that of the Great Northern at 6} per cent. 
per annum; that of the Midland Great Western, at 
4 per cent. per annum ; and that of the Belfast and 
Northern Counties, at 5 per cent. per annum. The 
four Irish companies have also set a good example 
to their English contemporaries by forming reserve 
funds. At the close of June, 1900, the Great Southern 
and Western had a credit balance of 26,000/. under 
this head; the Great Northern a credit balance of 
69,0007. ; the Midland Great Western a credit balance 
of 5000/.; and the Belfast and Northern Counties a 
credit balance of 39,116/. No great progress has been 
made at present in the matter of reserves; but, at 
any rate, the principle of forming them has been 
recognised. The Great Southern and Western and 
the Midland Great Western made no additions to 
their reserves for the first half of this year; but the 
ireat Northern set aside 4000/. with this object, and 
the Belfast and Northern Counties made a similar 
allocation of 10,000/. 

An important amalgamation received legislative 
sanction in the last session of Parliament. This 
amalgamation was the absorption of the Waterford, 
Limerick, and Western, and the Waterford and Cen- 
tral Ireland lines into the Great Southern and Western 
system. The hold of the Great Southern and Western 
upon the south and south-west of Ireland will be 
strengthened by this addition to its network, and 
economy in working will also, no doubt, be secured. 
Time must, however, be allowed before a final opinion 
can be arrived at as to the ultimate effect of the amal- 
gamation upon the Great Southern and Western future. 
In connection with the transfer of the Waterford, 
Limerick, and Western to the Great Southern and 
Western, it should be noted that the Midland Great 
Western obtained absolute running powers between 
Athenry and Limerick, with power to carry local 
passenger traffic. In many cases, this power to 
carry local passenger traffic in connection with, general 
running powers is not © bine but everything appears 
to be carried on differently in Ireland. others is 
another matter in which Irish railway companies are 
showing sound judgment. This is the provision of 
comfortable, well-managed, up-to-date hotels. Nothin 
is more calculated than this to secure a large influx o 
tourists. The natural attractions of Ireland are, no 
doubt, great and tempting; but hitherto there has 
been a want of good lodging accommodation. There 
has also been far too much political unrest in Ireland. 
This political unrest appears to be happily subsiding ; 
and with more public ‘tranquility ms more private 
comfort, there ought to be a largely increased influx 
of English visitors to the Reieinle Isle. 








AMERICAN MACHINERY FoR Mancugster.—The Rogers 
and Hemphill Machine Company, of Alfred, New York, 


has shipped a boring and turning mill to Manchester. 








THE BRITISH ASSOCIATION. 

Address to the Mechanical Science Section. 
By Sir Atexanver R. Binnie, President of the Section. 
(Concluded from page 316.) 
I Now approach a period when it becomes necessary to 
show, with somewhat more exactitude than that with 
which I have hitherto treated the subject, how gradually 
there grew up in the minds of men those modern truths, 
to which I have alluded in the opening passages of my 
remarks, 

To attempt to do justice to this theme in the few minutes 
at my disposal would be indeed a vain endeavour ; but 
for the pu of showing the lines along which they ran, 
and to enable you to carry away with you the sequence 
of events to which I am about to allude, I have prepared 
a chronological chart. This chart extends from the time 
of Edward VI., in 1550, to the present year. Horizontally 
itis divided, as you will notice, into years, and to the 
same scale vertically into years also. 

Immediately below are marked off the reigns of the 
various English sovereigns, under which are recorded, 
against their proper dates, some of the principal political 
events of the period. At the top of the chart wi be 
found, against their appropriate dates, a record of some of 
the principal social events, voy: discoveries, inven- 
tions, and other data which indicate the progress of science 
and the arts, as well as of those social events which mark 
the increase of civilisation and the growth of kindlier 
feelings in the human race. A few statistics are also 
given of population in the United Kingdom, the output 
of coal and iron, and the progress of railway development, 
to show how rapid has been the advance during the 
present century. 

_In the body of the chart are marked off by diagonal 
lines, commencing at their births and terminating at their 
dea: the names of the great thinkers and workers, 
scientific and otherwise, who have done so much for the 
advancement of the human mind; and coming later in 
the field, and marked in red, are noted those engineers 
whose work alone became possible as the study of Nature 
broadened out and bore fruit. Consequently,. by running 
the eye vertically upwards at any particular period, it 
will at once be seen who were the great contemporaries of 
that period, to what predecessors they were indebted, and 
what was the state of science during their lifetime, and 
among what political events they carried on their work. 
A very brief inspection of this chart will show that to no 
one man or country can be ascribed the sole merit of 
advancement. Advancement depends on the knowledge 
we have inherited from our ancestors, and the opinions of 
our contemporaries acting on and reacting upon each 
other, and together forming what we may call the drift of 
opinion of any age or ee which we may examine, 

At the stage at which we have now arrived it is as well 
to conceive what must have been the feelings of men, 
especially of Englishmen, in the middle part of the 
sixteenth century. By the Reformation their minds had 
been opened to the exercise of private judgment, and 
there was presented before them a circumstance never 
before experienced, nor which can ever again appeal to 
the human mind. 

By the discovery of the new world the earth space had 
been practically doubled. These two great factors, free- 
dom of thought and the enlargement of the world, aided 
by printed books, produced fresh fruit in literature and 
science, and an enthusiasm, almost amounting to the 
romantic, which carried men on to rr Nag aga of the 
most daring kind, and filled them with the confidence 
that a great and brilliant future was in store for the 
tas peony on ti f the Elizabeth od 

e poetry and literature of the Elizabethan i 
teem with these sentiments, and these feelings pet oy 
into the minds of thinking men when they cuntenpiater 
more serious subjects. 

Peter Ramus (1515-72) attacked the Aristotelian philo- 


sophy. 

Copernicus (1473-1543) revived the idea of Pythagoras 
and Aristarchus that the sun, and not the earth, was the 
centre around which it revolved in company with the 
other planets. He, however, still retained the notion 
that they revolved in circles, and had, of course, to resort 
to epicycles, deferents, and the like, to account for their 


ap gag ny we motions, 

t a little later period, Tycho Brahe (1546-1601) was 
carrying on a series of astronomical observations of an 
accuracy never before attempted ; and although he did 
not —- the Copernican theory, yet he so far hegan to 
lose faith in that of Ptolemy as to aye tee a theory of 
his own to reconcile his more accurate o ations. 

_ About the same time, William Gilbert (1540-1603) pub- 
lished his work on the t, and Sir Francis Drake, 
led away by that enthusiasm of which I have already 
spoken, in his great voyage round the world added new 
glories to English navigation. 

As conceptions more exact and observations more accu- 
rate were made, it me necessary in some way to 
shorten the laborious calculations previously carried on. 
Hence we get about this time the invention of logarithms 
by Napier of Merchiston. But this evident advancement 
of the mind was opposed fiercely by the powers of the 
Church, resulting in the burning of Giordano Bruno at 
— in the year 1600, for upholding the Copernican 
theory. 

There now came upon the scene one of the greatest 
thinkers of our country, to whom all English if not 
all Europeans, should feel the deepest gratitude—the 1) 
thinker, Francis Bacon, who, in his various works which 
he has left behind him, bequeathed to future ages that 
system of inductive philosophy which has done so much 
for the advancement of ing. 

As you will remember, his first doctrine is that we 
must avoid the errors which are inherent in the human 
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the fruit of Kepler’s persevering work, to the law of 
elliptical orbits. But yet the minds of many men were 
still directed by the idea that the planets were carried 
sage the sun by some he merge og? in themselves, and 
in the same very imperfect way they were beginning 
gradually to think that this force, be it what it might, 
acted in inverse ratio to the square of the distance. 

Matters were in this state when there arose the test 
genius that the English race has yet produced, the retir- 
ing, the sensitive, and the devout Isaac Newton, who, 
acting like an electric spark in a mixed and chaotic mass 
of vapour, at once precipitated, as it were, the confusion, 
and brought to light, with a dazzling brilliancy, the gravi- 
tation theory, which not only accounted for all the diffi- 
culties which his contemporaries were struggling with, 
but at one bound elucidated those many and confusing 
motions of the heavenly bodies which had hitherto been 
the stumbling block of observers. 

By his discoveries, for the first time an accurate scale 
was given to the universe, and in hisstatement that every 
— of matter in the universe is attracted directly as 

e and inversely as the square of the distance, we 
have laid before the world once and for all time, a sure 
and certain guide to all the phenomena of Nature. 

He reveals to us distances incomprehensible, and magni- 





























































race, and which he classes under the four heads of 
“*Tdols of the Tribe,” ‘‘ Idols of the Den,” ‘‘ Idols of the 
Forum or Market,” and ‘‘ Idols of the Theatre.” Having 
got rid of erroneous and preconceived opini he lays 
own rules of right thinking, afforded by scientific facts 
which have been invaluable in the investigation of 
science. 
He does not touch upon religious and controversial 
subjects, which engaged the attention of so large a pro- 
rtion of his contemporaries, but directs the whole 
orce of his Ew to the acquisition of what he calls 
** fruits” —that is to say, the pursuit of truth for its own 


sake. 

And as Macaulay saya of him, although he is best 
known by his essays, yet of his more philosophical works 
he remarks that ‘‘they have moved the intellects which 
have moved the world.” 

We now have to consider for a moment a name which 
should be highly honoured among all men of science, but 
especially among engineers, for to Galileo we are indebted 
for the first principles of mechanics. He invented the 
thermometer about 1602, and the telescope which 
his name in 1609. 

In 1586 he composed his first essay on the hydrostatic 
balance, and his observations on the swinging of the great 
bronze lamp in the Cathedral of Pisa, as well as his 
experiments on the centre of gravity, and on falling 
bodies from the leaning tower, laid the foundation of the 
exact determination of some of our simplest mechanical 
conceptions. His astronomical observations of the moon, 
his discovery of Jupiter's satellites in 1610, as well as the 
rings of Saturn and the phases of Venus, gave to the 
Copernican theory the basis of fact which was before 
wanting. It is needless to say that Galileo advocated 
most strongly the theory of his predecessor Copernicus, 
and for the doctrines which he so taught he was brought 
before the Inquisition, imprisoned, and his latter days 
rendered miserable by the persecution of the Church, 

Contemporary with Galileo was his illustrious corre- 
spondent Kepler, who, in the most laborious manner from 
the observations of Tycho Brahe and other accurate 
astronomers, gradually gave to the world those laws which 
bear his name, and fixed for all time the fact that the 
planets revolved around the sun, not in circular, but in 
elliptical orbits. These teachings, assisted by the illus- 
trious Gassendi, were gradually forming in the minds of 
men a somewhat more accurate idea of the universe in 
which we live. 

We now come to one of those great minds, who, in the 
realm of philosophy, had a vast influence in turning the 
thoughts of men into direct channels. I allude to that 
distinguished Frenchman, René Descartes. 

Ido not propose to inquire into his axiom, ‘‘I think, 
therefore I am ;” into his conception of innate ideas, nor 
into his theory of vortices, but would merely point out 
what may be almost called his great discovery, namely 
the application of algebraical reasoning to geometrical 
conceptions and astronomical observations. 

Of course his freedom of thought offended many, both 
the Jesuits, in whose school he had nm educated, and 
the tors of the Reformed Church, among whom he 
lived in Holland. And it is well known that he delayed 
to give to the world some of his best ideas owing to the 
“" in which Galileo had been treated by the Church. 

he English philosophical writer, Thomas Hobbes, by 
the publication of his work called ‘‘ The Leviathan” was 
also educating the minds of Englishmen in the direction 
of sound knowledge. It is interesting, however, to note 
that the new ideas had not as yet sunk deeply into the 
minds of the English people. 

Shakespeare remarks, He that is giddy thinks the 
world turns round” (“‘Taming of the Shrew”). Bacon 
also never accepted the Copernican theory, and if we 
turn to the eighth book of ‘‘Paradise Lost” we find 
that although Milton, who had visited Galileo in Italy, 
and who was well acquainted with the theory of Coper- 
nicus, founds his whole poem on a Ptolemaic basis, yet 
was, apparently, from the words which he puts into the 
mouth of the Archangel Raphael, halting between two 
opinions, 

We now have to note another of the experimental 
philosophers in Christian Huyghaens. 

Up to his time, the means of making accurate obzer- 
vations in which time was concerned was a most difficult, 
nay, almost an impossible, matter. By his introduction 
of the pendulum, as a regulator of clocks, he at once 
placed in the hands of men of science, one of its most 
valuable instruments. His work on the centre of oscilla- 
tion and the cycloidal curve, shows how a he worked 
out the theory, His observations on double refractio: 
and his promulgation of the theory of an elastic etherea’ 
medium in which the vibrations of light are carried on, 
place him in the forefront of the observers of his time. 

The sagacious Hooke, Wren, Wallis, and Newton’s 
great master, Barrow, as well as the distinguished Boyle 
and the indefatigable Oldeaburgh, were all carryin 
forward the work which distinguishes this period ; an 
when we look back to those pleasant meetings at Wadham 
College, Oxford, during the Commonwealth, we contem- 
plate a body of men working for true science who were 
to be the founders of that Royal Society which has done 
so much for the advancement of science throughout the 


decessors, and flowing from this we have established the 
important conclusion that as far as matter is concerned, 
whether in the case of our own planet, in the sun, in the 
niger orbs of Jupiter and Saturn, or in the distant 
nebule and stellar masses, the whole is governed by 
exact law, and is not a fortuitous concourse of atoms, or 
the result of some unexplained and inexplicable vortex 
motion. 

We may say of him in the words which I have above 
quoted from Lucretius: ‘‘The living force of his soul 
gained the day; on he passed far beyond the flamin 
walls of the world, and traversed throughout in mind an 
spirit the immeasurable universe, whence he returns a 
conqueror to tell us what can, what cannot, come into 
being; in short, on what ae 08 each thing has its 
powers defined, its deep-set boundary mark.” 

We must now turn to the contemplation of a great 
thinker who, although not a scientific map, has yet 
had a most profound influence in the direction of 
clear reasoning of, perhaps, any man in England 
since the time of Bacon. I allude to the illustrious 
John Locke, the friend of Newton, of Boyle, of 
Monmouth, of Somers, of Clarke, of Mon of 
Pembroke, and of Shaftesbury; admired alike by 
Horace Walpole and by Voltaire, and the trusted friend 
and councillor of William of Orange. Intimately con- 
nected with the freedom of the press and the currency of 
the country, one of the first commissioners for trade and 
the colonies, he is principally distinguished by his charm- 
ing essay on ‘‘The Human Understanding.” Putting 
aside the metaphysical conception of Descartes, he lays 
down the law that all our knowledge must be founded 
on two principle : sexperience of the outer world through 
our senses, which he calls ‘‘sensation,” and the inner 
working of the mind on the experience so gained, which 
he calls ‘‘ reflection.” 

To his clear and lucid English, which appeals to eve 
reader, taken in ——— with the simple facts whic 
he enunciates, the English nation is indebted for much 
of that common sense and freedom from fanciful specula- 
tion for which we are distinguished among the nations of 
the world. 

At the end of the seventeenth century, Boyle, Hooke, 
and many others of their illustrious contemporaries, were, 
in the early days of the Royal Society, founding that 
school of physics and chemistry which, taking the place 
of the alchemy and the magic of the Middle Ages, was 
being gradually moulded into shape in accordance with 
true induction and in a scientific spirit. But little had 
yet been done in the study of the earth itself. 

Pliny mentions the fact that fossil shells had been 
found ; and Leonardo da Vinci, about the beginning of 
the sixteenth century, had argued that these fossils were 
the remains of extinct beings, and not Jusus nature 
formed by the action of the stars on the plastic substance 
of the earth; nor, as taught by the Church, shells 
coopeed from the hats of pilgrims on their way from the 
Holy Land. And even at the end of the eighteenth cen- 
tury Johnson spoke, as it will be remembered, of people 
engaged in such a study as “‘fossilists.” We are indebted, 
however, for —_ thinking on truly scientific lines to 
Hutton, to Playfair, to Werner, and to Cuvier, who about 
the end of the eighteenth century began to formulate dis- 
tinct and clear conceptions on the subject. The rocks of 
which the earth’s crust was com were gradually 
being divided into aqueous, plutonic, and metamorphic. 
It was clearly established that among the aqueous deposits 
the various strata contained fossils different both in kind 
and in species from those of living beings. 

To our illustrious countryman, William Smith, we are 
indebted for the first geological map of Central and 
Northern England. Controversies arose as to how the 
_ succession of events which accurate inquiry was un- 
olding to our knowledge was produced: whether up- 
heavals and depressions in the earth’s crust were due to 
sudden cataclysms, dividing and shutting off, as it were, 
each successive period from those which or suc- 
ceeded it; or whether, as some es they were the 
result of the Noachian deluge. And in co ergy ° 
this century fierce discussions arose as to whether or not 
the whole tendency of these investigations was not in- 
tensely irreligious, as it appeared to be at variance with 
the account of the Creation as given by Moses. — 

In 1830 to 1833, however, by the publication of -his 
“ Principles of Geology ; or, the Modern Changes of the 
Earth and Its Inhabitants,” Sir Charles — following 
on the lines laid down by Hutton and Playfair, in the 


world. 
The labours of all the great men of whom I have yet 
spoken were at this period gradually drawing seguther 
a vast mass of facts which required some common 
explanation. The rudiments of mechanical science were 
beginning to teach the truth as to the laws of falling and 
oscillating bodies. 

The Ptolemaic system, with its complex theories, was 
gradually yielding to the accumulated evidence in favour 
of the Copernican system. 

The erroneous idea of circular motion had yielded, as 


tudes which transcend the most fanciful ideas ef his pre- | Y' 


f| treated, on strictly mathematical 


most philosophic spirit proved beyond a doubt that all 
the great changes which geology pee eh were the out- 
come of the action of those forces of Nature which we see 
— us, operating with greater or less energy through- 
out lon " 

Lye did not attempt to theorise on how or why the 
remains of extinct animals and plants succeeded each 
other in the rocks, but he pointed out in the most precise 
manner that, whether we take the primary, the secondary, 
or the ees ay the different series of organisms, 
of which we the remains, were each distinctive of its 
particular zone; and that as we examine the tertiary 
strata, their characteristics become more and more similar 
to the animals and plants which we see around us at the 
present me 

Newton had taught us that the sum of space throughout 
the universe is practically unlimited, and that the whole 
is governed by law, and not caprice. 

he teaching of geology has instructed us in a some- 
what similar way that the time over which the present 
forces of Nature that have tended to form the earth, as 
we now see it, have operated, is to be measured, not by 
6000 P iipess but by many millions of years. 

I do not pretend to enter upon the vexed question of 
how many millions of years, but what I wish to direct 
our attention to is that, as astronomy teaches an almost 
infinite space, geol teaches not perhaps an infinite 
but a vastly extended period of operation almost beyond 
the grasp of the human mind. I have spoken above of 
the action and interaction of the thoughts of our prede- 
cessors and our contemporaries in forming and originating 
new scientific conceptions in different periods. A curious 
example of this is to be found in modern science. 

Malthus published his essay on population in 1798, Sir 
— Lyell his ‘‘ Principles of Geology” in 1830 to 


The age Charles Darwin has told us that it was by 
the study of these two books that he was first led to con- 
template those changes in Nature, and to amass that vast 
collection of scientific thought which resulted in ‘The 
Origin of Species,” published in 1859, coincidently cor. 
roborated by the illustrious Wallace. 

The co-operation of these two great thinkers, the 
graceful way in which the younger gave place to the older 
observer, marks an advance in the kindlier feelings of 
contemporaneous scientific workers, in marked contrast 
to the virulent and often acrimonious controversies which 
characterised the period of Descartes and Newton. 

Iam not going to enter into a description of the Dar- 
winian hypothesis, but it is sufficient to say that putting 
on one side for a moment the details with which it deals, 
the teaching of Darwin has produced during the last 30 
years an entire revolution in our ideas, whether we look 
at them in literature or in science, by which we begin to 
understand how, in the long series of past ages, the 
various organisms which we find in the fossil state have 
passed a and almost imperceptibly from a lower 
to a higher state of organisation. And possibly in the 
teachings of our great countryman we see, for the first 
time, perhaps, in a somewhat dim and distant way, a 
scientific reason for the origin of those innate ideas which 
formed so a @ portion of the teaching of that great 
Frenchman, René Descartes. And, again, we see in the 
—- of science the reiterated lesson that Nature 
works by slow degrees in an orderly and regular succes- 
sion, ever advancing, ever improving, and not by spas- 
modic jerks; and the train of such ideas naturally leads 
the mind to the arpage wry of a future more perfect 
and more beautiful in all that is good and true. 

And in the words of Tennyson we may eay : 


‘* Yet I doubt not, through the ages one increasing 


ry we runs, : : 
And the thoughts of men are widened with the 
process of the suns.” 


It is not my object to trace the advance of science in 
all its branches down to the present time. . 

I have above indicated the general lines along which 
the human mind has advanced in laying the foundations 
of our modern views; but so intimately are we, as engi- 
neers, connected with all the sciences, that [ must just refer 
in the briefest manner to the development of chemical 
science as it grew out of the teaching of Aristotle and 
Galen, that there were four elements, to the acid and 
alkaline discoveries of Sylvius, through the teaching of 
Geoffrey and Stahl of the phlogistic theory. | 

We then have the discovery of oxygen by Priestley, and 
fixed air by Black and Cavendish ; composition of water 
by Cavendish, Watt, and Lavoisier, followed by Davy and 
Dalton, the latter of whom formed our present conception 
of the atomic theory and the combination of the elements 
in their true proportions. 

Through Davy, Faraday, and Tyndall, we gradually 
arrive at our electro-chemical ideas of the present day. 

We last year had so lucid an exposition from Professor 
Fleming, at Dover, of the march of progress in electrical 
science during the past century that it would be presump- 
tion on my part to attempt to recapitulate even the names 
which extend from William Gilbert, in the sixteenth cen- 
tury, down to the discoveries of Hertz of the present day. 
But I may be itted to point out that from the — 
of Volta, Ampere, and Oersted the rapid progress whic 
electrical science has made has been due in no small 
measure to the manner in which its experiments have been 
lines, by the master 
minds of such men as Maxwell and seed until at last 
we arrive at the demonstration, long foretold, of the wave 
theory, which renders wireless telegraphy an accom- 
plished fact. : 

Light to the  pogpeighend oe tacos — eg sa 
importance, and as we scan the names on the 
Gali Ne , Newton, up to 





Huyghaens, vg ood 
Roemer’s discovery of 1g velocity, through Halley, Her- 
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and the illustrious Thomas Young, who perfected 
ste undulatory theory, until at last we eventually come 
to those mysterious Fraunhofer lines, noticed also b; 
Wollaston, and which were interpreted by Bunsen an 
Kirchhoff in 1860, since which period they have been 
applied as an aid to chemistry in the analyses of terres. 
trial and celestial bodies. 

In the theory of heat we have the experiments of Caven- 
dish and Priestley investigated by Count Rumford, illus- 
trated by Tyndall, and bearing fruit in Joule’s mechanical 
equivalent. Perhaps none o the allied sciences appears 
so distant from our own profession as-that of physio. ogy. 

The discovery of Harvey gives us, however, a beautiful 
insight into animal mechanics; and the observations of 
Leeuwenhoek about the year 1700 first bring us into 
contact with those minute organisms which he discovered 
by means of the microscope, and which are now found to 
play so large a part in the economy of Nature. 

Up to within the last 20 years it was generally held that 
dead organic matter, animal and vegetable, could but, in 
the words of Shakespeare, ‘‘ lie in cold obstruction and 
rot,” this process being assisted, it was assumed, by 
chemical oxidation ; and, until the researches of Pasteur 
and Koch, we were entirely ignorant of the fact that 
Nature had at her command countless millions of orga- 
nisms, always reducing the effete products of animal 
and vegetable life back into simpler elements. 

The tendency of later years has clearly been, whether 
we look at the links which unite heat and work, chemistry 
with electricity and magnetism, and light with both, or 

hysiology with chemistry, to obliterate those boundary 
fines which we have been accustomed to regard as fixed, 
and from the time of the publication of Sir W. Grove’s 
correlation of the physical forces in 1846 we have made 
continued advances in the same direction. 

What the future may have in store for us we cannot 
imagine, but clearly if we compare the facts known at 
the commencement of the nineteenth century with those in 
our possession at the beginning of the twentieth century, 
we may look forward to a still richer harvest of what 
Bacon calls ‘‘fruits.” Looking back upon the facts that 
I have been enabled, and I feel so imperfectly, to — 
before you, I have “‘to answer” the question with whic 
we set out. - : Me 

Modern scientific thought is due to an inquiry into 
Nature and her works, irrespective of all preconceived 
theories, and the breaking away ffom the authority which 
other departments of human thought and faith have in 
former ages impozed upon some of the earlier inquirers 
into science. 

Faith in religion has been defined as ‘‘ the substance of 
things hoped for, the evidence of things not seen,” which 
is quite apart altogether from the other and wider faith 
with waich the scientific inquirer contemplates that vast, 
that stupendous, that beautiful universe which has been 
revealed to him by the teaching of his predecessors, and 
ee him with those hopes to which I have just 
alluded. 

On the teaching of the ancients Bacon remarks: ‘‘ The 

opinion which men entertain of antiquity is a very idle 
thing, and almost incongruous to the world ; for the old 
age and length of days of the world should in reality be 
accounted antiquity, and ought to be attributed to our 
own times, not to the youth of the world which is enjoyed 
among the ancients, for that age, though with respect to 
us it be ancient and greater, yet with regard to the world 
it was new and less.” - This idea is perhaps more and 
more beautifully expressed by Tennyson in the words: 
**T, the heir of all the ages in the foremost files of time.” 
And in another respect, taking Bacon’s teaching, which 
he so often reiterates, as being a search after fruits, we 
must not imagine that the fruits of which he speaks are 
necessarily to be gathered in by the worker himself. For 
the pursuit of true science is often hindered by the too 
greedy effort to grasp the sordid rewards of the present ; 
and, alas! Bacon himself will ever stand as a most painful 
example of the depth of degradation to which even the 
highest minds may fall. 
Ve must learn from Nature what she is continually 
teaching, that her efforts are directed, not solely for the 
benefit of the individual, but for the welfare and the 
advancement of the race. The fruits and the rewards 
which grow from a study of Nature, and a truly scientific 
effort to expound her laws, are of a higher and a wider 
scope. And in contemplating the work of the great men 
of the past with whose names we have been so. freely 
dealing, looking at the present attitude of the scientific 
mind, and our share in the = and directing of 
those great sources of powerin Nature, we may say: 


“No more wind-borne leaf upon the waves 
OF time and chance, but one to whom is given 
To help the mighty purpose of the worl 
To straighten crooked paths, to smooth the hills 
Of sin and sorrow, that on some bright day 
The great wheels of the world may run their course 
Without one jar or check.” 





American LOCOMOTIVES FOR FINLAND.—The Richmond 
motive Works have received an order for twelve ten- 
peneled passenger locomotives for the Finland State 
7 ilways, This is the third order for engines which the 
ichmond Locomotive Works have received for the 
Finland State system. 





American Coau-Mininc.—The production of coal in 
the United States last year was as follows, according to 
i returns: Anthracite, not including the production 
of Colorado and New Mexico, 53,944,647 tons; bitumi- 
nous coal, includ: ges or brown coal, cannel, splint, 
= block coal, and ¢ ie small anthracite production of 

olorado and New Mexico, 172,608,917 tons ; total produc- 


THE BRADFORD WATER WORKS. 
Water Supply, with a Description of the Bradford 
Water Works.* 


By James Watson, M. Inst, C.E., Water Works 
Engineer, Bradford. 


In the realm of nature and the life of man, there is no 
object of ——_ importance, or more essential, to the 
health an 25 aren of individuals and communities, 
than that of ‘‘ Water Senety." Ever since the day when 
‘there went up a mist from the earth and watered the 
whole face of the ground” this—one of the three essen- 
tials of life itself—has, through all ages and in all times, 
been an object of paramount importance to the guides 
and leaders of the people. 

In the early morning of the world’s history, Moses, 
the first water works engineer of whom we have any 
authentic account, records ‘‘ that the herdsmen of Gerar 
strove with the herdsmen of Isaac, the son of Abraham, 
for the wells in the valley of Gerar, and captured them ; 
while Isaac had to remove from the valley, and else- 
where digged a well for which they strove not ;” it is 
also related of King Hezekiah that he stopped the upper 
water course of Gihon, and brought the water straight 
down from the pool by a conduit to the west side of the 
city of David ; showing that, in these early days, a good 
water supply was deemed, by the Jews, an essential 
factor in the carrying on of war with success. As then, 
so now—history but repeats itself—and the importance of 
having such a water supply, and the horrors arising from 
the want of it, on and near the battlefields of South 
Africa during the present war, are fresh in all our minds ; 
so that in the arts of war, as well as in the times of peace, 
a good water supply finds and fills a foremost place. 
Probably, however, at no period of the world’s history, 

s the value and necessity of pure water been more 
universally recognised than in the times in which we 
live; certainly there never existed such provisions in con- 
nection with water supply and its distribution, as those 
which now obtain, for the convenience, cleanliness, 
health and industry of almost every large community. 

The ——e water works of the cities of ancient 
Greece and Rome were principally used for the supply 
of public baths, fountains and pools, and in isola 
instances, to the abodes of the kings and the wealthy ; 
but house-to-house supply, laid on, from cellar to attic, 
under constant pressure, available at any moment, for 
every purpose of necessity, convenience or comfort, 
was unknown and undreamt of by the philosophers of 
ascent Greece, or the mighty warrior-rulers of dreaded 

ome. 
Modern communities, in order to insure the health 
and safety of the people, to foster and advance manu- 
facturing industries, to protect goods and property from 
destruction by fire, to avert dangers, seen and unseen, are 
of necessity often compelled to go long distances from the 
large centres of industry for their water supply. Out of 
this necessity, companies first, and su uently corpora- 
tions, or the people themselves, have (by unity of action), 
in the face of opposition often bristling with difficulties, 
real and assumed, constructed, and are now constructing, 
works for water supply, which, in point of magnitude, 
a Hxy boldness of conception, have never been 
equi 

The source of every water supply is found in the vapours 
and mists which rise, by sun and wind, from earth and 

returning again as the rains of heaven ; but the wind 
‘*bloweth where it listeth,” and the rains descend and feed 
the rivers, which flow into the sea. Yet, as to time and 
character of rain storms or rainfall, most predictions fail, 
and Nature, in sending or withholding this element, defies 
forecast; but by continuous and careful observation of 
effecte, we are enabled to deduce important results through 
rain measurements, in the projecting of works for water 
supply. Records of rainfall, to water corporations and 
water works engineers, are of the first importance. _ 
Many thousands of measurements and observations— 
extending over many years—have been made in this 
country, and certain general though indirect conclusions 
have been based thereon, from which it appears that the 
law of rainfall is decadal—that the difference from the de- 
cadal mean may be put at one-fourth in excess for the 
wettest year, and one-fourth under in the driest year. 
Three consecutive dry years give about 80 per cent. of 
the mean annual fall, and this is generally adopted as the 

is of calculation in questions of water supply. 
I will endeavour, as shortly as possible, to place before 
you the important part which rainfall measurements play 
in the proper and safe projecting of works of water supply, 
whether gravitation or ping schemes ; and, in doing 
so, it will be necessary for a moment to notice two other 
factors inseparable from rainfall results, regarding which 
accurate measurements and direct knowledge are even 
more difficult to obtain. I refer toevaporation and perco- 
lation, and to these should be added atmospheric sa poy 
ture er the direction of prevailing winds, landward and 
seaward. 
co ai ge enemas be io Nope in ion matter of —- 
supply ; but percolation is the source of all springs and o: 
all well-water ~— so that temperature, ae i 
winds, physical features and geological formation, 
demand theoretical consideration and practical investiga- 
tion, co-relative to that of rainfall, because these causes 
and elements in division and in combination govern and 
measure the value and. yield of each separate physical 
division of country in the matter of water supply ; unfor- 
tunately, ‘‘inconsistency and daily change terise 
all these manifestations of Nature.” As has been said by 
an eminent American water works engineer, Mr. Fanning, 
‘*there is no more constancy in natural flow at any time 


* Read before the British Association for the Advance- 
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or any season, than in the density of the thermometer’s 
mercury. It increases as the storms are gathered into 
the channels, when the moist clouds sweep low in the 
valleys, and when the shadows of evening fall across the 
banks. It decreases when the bow has appeared in the 
heavens, under the noon-day sun, and when the sharp 
frosts of winter congeal the brooks among the hills.” 
In gravitation works, having large impounding 
Voirs seb among the hills, or in upland "district, rapid 
altitudes, absence of plant and vegetable life, and im- 
permeable geological formation, are ruli esiderata, 
while in pumping schemes the converse holds good ; 
— or permeable formations become both filterin 
ds and reservoirs, from which many large towns and, 


until recently, most of our country villages drew their 
supplies ; villages, as a rule, from ow wells sunk into 
water-bearing gravel, sand, sandstone, li me, or other 


formation, so as to reach the plane of partial saturation ; 
the larger towns and many private concerns, especially 
those in connection with breweries, often tapping at 
enormous depths those subterranean reservoirs which rest 
on low-lying measures and impermeable strata, and 
which are supplied by the rainfall finding its way through 
the rocks, and by hedeand fissures along and down the 
dip of the strata and otherwise. hen such subter- 
raneous basins are full, the water passes over the sid 
or by fissures in the strata, emerging at some lower leve 
(sometimes travelling long distances) as the clear and 
spurting aie, charged, as a rule, with the chemical 
characteristics of the earth and rocks through and over 
which the water has passed. 

The questions of gravitation versus pumping schemes, 
their relative cost and their special suitability, all 
demand careful consideration, while the question of better 
health through the use of soft water, or of hard water, 
has long been matter for argument, Gravitation works 
in first cost are more ex ve than pumping works, but 
the working expenses of the latter are much larger. As 
to suitability, that is generally governed by the physical 
conditions of the surrounding country and the nature of 
roa ager ea and Let to _ - a — ve 

th, physique, mortality, &c., of the people suppli 
with hard and soft water respectively, opinions in this 
ed on both sides of 
the question. I can only say with reference to the soft 
water side of the question, that the great bulk of the 
ple living in the great provincial towns of England 
cotland, and Ireland use water of great softness, and 
that they bear favourable comparison in bone, sinew, and 
stature with those towns of mg France, Austria, 
and others abroad, or with London, Bristol, or any other 

of the hard water districts at home. 

To large commercial and industrial centres, soft water 
for manufacturing, rn wool-washing, dyeing, 
&c., is of the first importance. In domestic economy it 
is no less so, and through its use many comforts and 
great saving are obtained. 

It has been computed by an excellent authority thao 
the money saving on the two items of tea and soap alone 
(articles of every-day use in every house) by the use of 
water such as that supplied to Bradford, Edinburgh, 
Glasgow, Manchester, Dublin, Belfast, ies’ bare 
Dandee, Aberdeen, &c., compared with water similar to 
that supplied to London, Bristol, and many other 


whole water rates ; and when to this is added the feeling 
of ease, comfort, and pleasure in performing the ordinary 
ablutions or the morning bath in soft velvety water, and 
remembering the skin-irritating, soap-curdling ion 
on fap manger 3 such bodily necessities in water of 12 deg. 
to 20 deg. of hardness, then I think it will generally be 
concluded that we, who are in the soft water category of 
supply, do net regret being so circumstanced. 
Gravitation works, such as those of Bradford, entail 
the consideration of and provision for rights and interests 
generally unknown in pumping works: one important 
item being known as the “‘ riparian owners’ water rights,” 
usuall po ‘compensation water.” Many a promising 
enough water project, in its “a stages, has this question 
of riparian rights wrecked, and it has crippled quite a 
number after completion, both in England and Scotland. 
Parliamentary Committees, dealing with private Bill 
legislation, invariably adhere to the following, though 
unwritten, law (which in almost every private Act is 
made compulsory on the Water Works Undertakers by 
Statutory Stipulation), viz., that, of the total available 
rainfall yield, two-thirds to the Water Works Undertakers 
for the use of the town, and one-third to the stream for 
the riparian owners’ supply. The available yield of the 
appropriated gathering ground, or oT area, is 
arrived at by taking the average annual rainfall, deduct- 
ing therefrom one-fifth, p/ws the loss due to evaporation 
and percolation. 

The county cage a this a t+ has his 
interests not only protected, but made more valuable, 
sometimes, I am afraid, at the cost of the pent-up citizens 
of our large amy because corporations are ee 
in order to serve the double purpose just referred to, to 
construct large impounding reservoirs to control and 
regulate winter and autumn floods, and so mitigate and 
avert damage to low-lying lands, to mills and mill wheels ; 
and in the dry weather of summer they give out a con- 
stant quantity each day, largely in excess of the original 
summer normal flow, for the use and benefit of the mill- 


owners and others. 
I need not stop to point out that the autumn and 


winter floods are not only useless, but positively hurtful to 
the riparian. owners, nor te demmoriaahe t water- 
wheels are never designed to utilise the whole of the 
water flowing down the stream, but simply observe that 
not less than three-fourths of the flow of uncontrolled 
and unregulated streams 








tion, 226,553,564 tons, 


ment of Science, Section G, Bradford Meeting, 1900, 


goes to waste. : 
The discussions, differences, and litigations continually 


English towns, would amount in £8. d. to more than the’ 

























































































TE SORTED RRR TU GUE, RAE NE SEAT RR A SS AE NS RRR INNES A 2 ROGET APSE PIETRO ORE A ES RYE ASPEN TERA A CR SN | 


saRasianaacat 


SN SST SIE TESLA CEE LET WI TREE ATL EE EOL TIT IT TRE NS EC TLE ERODES IIT TT IO OSES IRIET ES CEI ENN SC TY 8S OG CRE Ne i 





350 


ENGINEERING. 





rhe [Sepr. 14, 1900. 








associated with, and arising out of, this question as to 
the flow and use of water, seem to give trouble abroad as 
well as at home, and the compensation question seems to 
have found early recognition in America, that land of 
freedom and tarifis. 

Mr. Fanning states that the “rights of riparian owners, 
ancient as the riparian settlements, to the use of the 
water that flows, and its most favoured piscatory produce, 
are often as a thorn in the impounder’s side, and he asks: 
‘What are these rights?’ The courts and legislatures 
of the manufacturing States have wrestled with this 
question; their judges have grown hoary while they 
pondered it, and their attorneys have grown rich; and 
yet who shall say what riparian rights shall be until the 
court has considered all anew ?” 

In this country the time seems fast approaching when 
it will be no longer possible to protract, hamper, and 
restrict, by numerous idle, clumsy, and costly forms, the 
consideration and securing of an abundant and pure 
supply of water for the condensed masses of humanity 
living in towns, or even in country villages; nor that the 
many poetical, sentimental, amenity claims, so well 
known to water works authorities, with their accom- 
panying stipulations of adaptability, boating, fishing, 
shooting, &c., shall be advanced as personal rights, only 


to be acquired on terms and conditions so onerous and | ceed 


costly, as often to become a great burden on the town 
users of this necessity of life. 

Legislation on water and sanitary matters stops short of 
the powers necessary for acquiring land and water for 
domestic, industrial, and public health purposes. No 
doubt the question is a many-sided one, and while water 
works undertakers, corporations, and other boards may 
not be armed with all the powers we could wish, and 
doubtless exercise that caution and economy which pru- 
dence and sound judgment may dictate, still, let us hope 
that they will also bear in mind that, as things are now 
constituted, taxation in water matters is but one of the 
signs of a higher civilization ; that cesspool wells and reek- 
ing sewers send hundreds and thousands to beds of sick- 
ness and premature graves; that the policy of masterly 
inactivity, if not of absolute negation, not unknown in 
many parts of this enlightened England of ours, prac- 
tised under the cry of saving or preventing taxation, has 
been a destroying and costly one, and should no longer 
prevail or be countenanced under the reign of the new, 
and, we hope, more enlightened councils ; and that cleanli- 
ness, comfort, health, life itself, shall in future be con- 
sidered of infinitely more importance than any reasonable 
measure of taxation or rise in the rates. 

Distribution.—The proper distribution of a water supply, 
under constant service toa large and increasing popula- 
tion for domestic and manufacturing purposes, demands 
many considerations, such as the proper proportioning of 
each main and service main (both as to material, thickness, 
and diameter), forming what is really a great complex 
network of pipes sp’ over an area or areas Many square 
miles in extent, working under conditions constantly 
pope oi @ = so designed, apportioned, and applied, as 
to afford the maximum ordinary drawings as well as the 
extraordinary and abnormal drawings, both as to volume 
of discharge and loss of pressure; that in each main 
thoroughfare, and wherever there exists densely built-on 
or valuable property, fire mains of sufficient size should be 
laid and maintained under constant pressure; that all 
such fire mains, wherever possible, should derive supply 
from two directions, and be otherwise interjoined so as to 
reduce the risk and inconvenience of accidents or repairs ; 
and, in order to attain the same object for another pur- 
“og that all service mains at the street junctions should 

controlled by stop valves at each end of the section, 
and that dead-ends should, as far as possible, be avoided. 

Time does not permit my entering on a description of 
the numerous fittings and apparatus used and employed 
in connection with the water supply of a town. Some are 
good, and a good many are bad ; but the march of inven- 
tion and improvement in these minor though important 
matters, has of late years made much progress, and there 
are in the market at the present time, and in use, many 
excellent and even artistic water fittings and appliances. 
So much for the general aspect of one or two of the many 
divisions of this large and important subject. 

Bradford Water Works.—The earliest intimation I 
have been able to find of Bradford Water Works goes 
back to 1744. On October 30 of that year a meet- 
ing was held, at which an indenture of co-partnership 
was made between certain parties forming a company to 
convey water from Haycliffe Hill, in the township of 
Horton, for the use of the inhabitants. Contracts for 
pipes were let at the same meeting, and ments 
made for commencing the work. There were but 10 
shares in the original company of proprietors, and these 
were held by the following: Messrs. Hardy, Smith, 
Sclater, Crossley, and Sarah Ward. 

In the year 1790, when Geo III. was King, and 
when the township of Bradiord had a population of 
about 6000 (now nearly 300,000), an Act was passed, 
entitled ‘‘An Act for preserving the works made for 
supplying the town of Bradford, in the county of York, 
and part of the township of Little Horton, with certain 
waters flowing from and out of a spring or sough in the 
township of North Bierley (now part of the city), and for 
& more easy recovery of the rents for the said water, and 
to enable the proprietors to borrow money for improvin 
such works,” such company to be known by the name o} 


‘*The Company of Proprietors of Bradford Water | poses. 


Works.” 

In the year 1843 the above proprietary was wound up 
and the works transferred to a company incorporated 
by the name of ‘‘ The Bradford Water Works Company,” 
which was constituted by Act of 5th Victoria, y 13, 


1842 ; the purchase price paid to the first company by the 
Bradford Water Works Company for the works, 


c., Was 








4000/., and also the money derived from the sale of cer- 
tain lands, buildings, works, and premises belonging to 
the Company of Proprietors (save and except certain 
—" in School-street and Slater’s Coppy in Brad- 
ford). 

The capital of the Bradford Water Works Coney 
was 44,000/., in 2200 shares of 20/. each, to be used for 
the construction of works at Manywells, Chellow Dean 
- lower reservoir), Globe Reservoir, the laying of pipes 
rom Manywells to Lower Chellow and Globe, and to 
liquidate the sum of 40002. to be ps to the old pro- 
prietors of the works, &c., before referred to. 

The first contract under the powers of that Act (for the 
line of pipes from Manywells Springs at Wilsden to the 
Globe rvoir), was let July 15, 1844, and these works 
are still in operation; the rights to the waters of this 
well-known spring gave rise some years ago to a heavy 
lawsuit, the well-known and much-quoted case of ‘‘The 


Bradford Corporation v. Pickles.” This case arose out of 
the action of Mr. Pickles, the owner of the land adjacent 
to the Corporation land at Manywells, who sunk a shaft 


in his own d directly opposite the spring which 
emerged to the surface within the Corporation land some 
40 ft. away from the shaft ; he also drove a tunnel or adit 
for a considerable distance, and by so doing so far suc- 
ed in tapping the flow of the underground water (at 
that point flowing in a channel more or less defined), and 
carried it by the tunnel to a watercourse below the leve' 
of the catchment basin in the Corporation grounds. 

The House of Lords, on July 29, 1895, decided that the 
reservations and restrictions in the Bradford Water 
Works Acts 1842, sect. 234, and sect. 49 of the Act of 1854 
(which enact “that after the said Manywells Sprin 
have m purc by the Company, it shall not 
lawful for any person other than the said Company to 
divert, alter, or qpeneente in any other manner than 
by law they may be legally entitled, any of the waters 
now supplying or flowing from the same, or to sink any 
well or pit, or do any act, matter, or thing whereby the 
waters of the said springsmay be drawn off or diminished 
in quantity ; and if any person shall illegally divert, alter, 
or appropriate the said waters, or any part thereof, or 
sink any such well or pit, orshall do any suchact, matter, 
or thing, whereby the said waters may be drawn off or 
diminished in quantity, and shall not, immediately on 
being required so to do by the said aes. repair the 
injury done by him, so as to restore the said springs and 
the waters thereof to the state in which they were before 
such illegal act as aforesaid, they shall forfeit to the said 
Company any sum not exceeding five pounds for every day 
during which the said supply of water shall be diverted or 
diminished by reason of any work done or act performed 
by or by the authority of such person, in addition to the 
damage which the Company may sustain by reason of 
their supply of water being diminished”) in no way de- 
barred Pickles’ legal right to divert or impound the water 
percolating beneath the surface of his land, so as to pre- 
vent it reaching and feeding or assisting to feed the 
Manywells Springs—thus following the lines of judgment 
in case of Chasemore v. Richards. 7, H.L. cases 349— 
clenching the Common Law doctrine that water perco- 
— underground belongs to the man who can catch 
it first. 

For 50 ae previous to this interference, the sprin; 
supplied Bradford with an average daily quantity o' 
water of nearly 300,000 gallons; and in order that this 
supply might not be lost we sunk in our own land a well 
deeper than Mr. Pickles’ shaft, and have succeeding in 
recovering a very large quantity of the spring water, 
which again flows daily to Bradford. 

In 1854 an agreement was made between the Bradford 
Water Works ——— and the Corporation that, subject 
to the sanction of Parliament, the Company should sell 
to the Corporation their undertaking for 165,000/., the 
Corporation entering into the liabilities of the Company, 
not only with respect tothe existing works, but 
works a by the Bill, as and from the first day 
of January, 1855. The works referred to were the reser- 
voir at Heaton, the conduit from Heaton to Barden, the 
Lower Barden reservoir, Chelker reservoir, and the Com- 
pensation reservoirs at Grimwith and Silsden. 

The contract for making the Heaton reservoir was let 
on April 11, 1856, as well as other works in connection 
with the above Act of Parliament. Heaton reservoir was 
finished at the end of 1857, but on account of the conduits 
and other works between Heaton and Barden not being 
completed, this reservoir could not be brought fully into 
use for supply to the town until 1860. Upper Barden, 
Chelker, Stubden, Thornton Moor, Horton Bank, Bray- 
shaw, and Idle Hill reservoirs, with large filtration wor! 
at Gilstead and Thornton Moor, have subsequently been 
constructed. 

The ae of the City of Bradford is now 300,000, 
and, in addition to supplying Bradford, the Corporation 
supply 24 towns and places outside the city egg 
but within the Parliamentary area of supply. The 
out-towns have a population of 150,000, so that the aggre- 
aod population now supplied is 450,000. The av 
pd sees ote is 3 otag Bye ele to 264 

ons per per y for pu omestic, 
public health, and trade. The consumption within the 
city, calculated on the population previous to the city 
extension of last year, was 41 gallons per head goed day 
for all purposes, but of this quantity no less than ae eng 
per head per day was sold through meter for trade pur- 
The consunption under constant service has for 
years exceeded the supply, and recourse to short or inter- 
mittent service during the summer months has fre- 
quent. The ~ configuration of Bradford and its 
out-towns, and the extreme range in height (supply being 
given by —— in three zones, viz., the low, middle, 
and high levels) within the area of supply, which runs 
from 200 ft. above the sea at Apperley Bridge to 1240 ft, 


above sea level at Queensbury, or a difference of 1040 ft., 
make — and | ye distribution matters of consider. 
— Se know of no town in the three king- 
doms supplied by gravitation where such a wide range in 
height obtains. The low level supply comes from the 
Barden Moors in the valleys o' Rivers Aire and 
Wharfe ; the middle level from Manywells Springs, near 
Wilsden ; and the high level from the high moors above 
Denholme, in the valleys of the Denholme Beck and 
River Worth, both tributaries of the River Aire. 

The drai area of the low level service is 9770 acres, 
and the high level 2700 acres, the in elevation from 
600 ft. to 1475 ft. above sea level. The storage capacity 
of the impounding and service reservoirs, 13 in number, 
is 1784 million gallons. ‘he drainage area to the com- 
pensation reservoirs is 12,020 acres, and the storage 
——y of six compensation reservoirs is 1292 million 
gallons. 

The whole of the gathering grounds are well above the 
reach of pollution, and in many cases’ the lands are now 
the property of the Corporation. In the near future the 
further a of B page) grounds to protect the 
purity of the water will be secured ; as this year plang 
were submitted to Parliament, and an Act obtained, to 
acquire compulsorily a further 6000 acres of the drainage 
areas. The water of the low level is in hardness about 
3 deg. (Clarke’s test) and that of the high level about 


] | 2 deg. (Clarke’s test). The cost of the old works has been, 


up to date, 2,300,000/., and the revenue last year amounted 
to 141,866/. 

The works carried out or designed previous to 1863 
were Hewenden, the Upper and Lower Chellow, and the 
Globe or Whetley Reservoirs, and the aqueduct be- 
tween Manywells Springs and Chellow, the Heaton, Sils- 
den, Chelker, Lower Barden, Grimwith, Stubden, and 
Doe Park Reservoirs, conduits from Burnsall to Barden 
and from Barden to Heaton Reservoir, and the pipe-line 
from Stubden to Robin Hood, Eccleshill, b r. John 
W. Leather, C.E., Le engineer ; from 1 to 1875, 
bridge carrying pipes over the River Aire, the recon- 
struction of Lower Barden Reservoir, the construction of 
Horton Bank, Brayshaw, Leeming, and Leeshaw Reser- 
voirs, pipe-line from Thornton Moor to Brayshaw Reser- 
voir, and the tunnel from Oxenhope to Stubden, by Mr. 
Charles Gott, Memb. Inst. C.E., Bradford; and from 
1875 to 1890, Upper Barden Reservoir, Thornton Moor 
Reservoir and filter beds, Oxenhope conduit, Leeming 
and aw conduit, tunnel outlets and valve towers 
for Leeming, Leeshaw, and Stubden Reservoirs, and Gil- 
stead Filtration Works, ~ Sir Alexander R. Binnie, 
Member of the Council of the Institution of Civil Engi- 
neers, chief engineer to the London County Council. 

Nidd Valley Scheme.—In 1891-2, Parliamentary powers 
were obtained by the Bradford Corporation to intercept 
the head waters of the River Nidd and a number of its 
tributaries, and to construct works for utilising and con- 
veying the same to the City of Bradford, and the many 
out-towns which Bradford supplies. 

The Nidd Valley scheme, while being an addition qua 
water to the present supply, is in itself a new and inde- 
pendent scheme, having its source and feeders far re- 
moved from any of the drainage areas from which the 
present supplies of the Corporation are drawn. ? 

The Rivers Nidd and Stone rise on the south-east side 
of Great Whernside (in the parish of Stonebeck Up) at 
a height of 2000 ft. above cea level; and flowing in an 
easterly direction, join together a short distance below 
the farmhouse called Angram; after which the main 
stream is known as the “ Nidd ” to its confluence with 
the Ouse near Nun Monkton, a distance of 40 miles from 
its source, draining in its course an area of 135,600 acres. 

Drainage Area.—The i area above the lowest 
of the three reservoirs to be constructed on the Nidd, 
from which supply to the city and districts is to be taken, 
amounts to 6800 acres ; the drainage area above the line 
of aqueduct is 11,400 acres, the water of which drains to, 
and is intercepted by, the intake dams in connection 
with the main aqueduct, into which aqueduct the waters 
of Ruscoe Beck, Armathwaite Gill, Howstone Beck, 
Blayshaw Beck, Ramagill Beck, Colthouse Beck, and a 
— wh — streams are taken. ia yi 

e to rainage area appropria‘ or supply is 
18,200 acres, and that set apart for com tion to the 
river, above the dam forming Gouthwaite Reservoir, 13 
9900 acres, The average annual rainfall on the area of 
supply, taken over the last twelve years, is 48 in. 

Storage Reservoirs.—Three storage reservoirs on the 
Upper Nidd, viz. : 

1. Angram Reservoir, situate at an altitude of 1187.50 ft. 
above sea level, having an area at the top water level of 
692 acres, an available depth of 112 ft., and storage capa- 
city of 810 million gallons. 3 

2. Lodge Reservoir, at an altitude of 1098 ft., top water 
level area 842 acres, available depth 104 ft., and storage 
capacity 1088 million gallons. é 

. High Woodale Reservoir, at an altitude of 994 ft., 
top water level area 724 acres, available depth 61 ft., and 
storage ety of 698 million gallons; or a total storage 
of 2596 million gallons. 


Main Aqueduct.—The main aqueduct (commences at 
the River Kida and terminates at the measuring tank of 
the new service reservoir and filtration works at Chellow 
Heights, within the city of Bradford) is 32 miles in 
length, consisting of 114 miles of cut and cover, 5 ft. 6 in. 
wide by 6 ft. 3 in. high (inside measurements); the 
invert, side walls, and arch are formed of concrete ; 63 
miles of tunnel lined with concrete, 5 ft. 6 in. wide by 
6 ft. 3in. high, inside the lining, and about 143 miles of 
cast iron on steel pipes 36 in. in diameter, of which 
3 miles are lap-welded steel pipes, and 113 miles cast-iron 
pipes. With the exception of the Rain Stang Tunnel and 
the cut and cover aqueduct as far south as Howstone, 





which have a fall of 1 ft. 9 in. per mile, all other tunnels 
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ueduct in cut and cover have a fall of 2 ft. per 
ond = 36-in. cast-iron and steel pipes are laid to a 
gradient of 4 ft. to the mile. ; 

Branch Aqueducts.—Ruscoe Beck and Armathwaite 
Gill are taken into the main aqueduct at the south end of 
Rain Stang Tunnel. Ata point 2} miles from the com- 
mencement, the main aqueduct is joined by a branch 
pipe 24 in. in diameter, 9718 yards long, which takes the 
water of Howstone Beck; at 4 miles an 18-in. diameter 
pipe, = yards long, takes the water of Blayshaw Gill; 
at 5} miles the water of Ram Beck is taken by a 
branch pipe 24 in. in diameter, 1311 yards long. At 164 
miles the main aqueduct is joined by a branch pipe 30 in 
in diameter, 49403 yards in length, through which water 
can be drawn from Upper Barden Reservoir to the 
Chellow Heights Reservoir in Bradford, or by which the 
Nidd water can be sent into Lower Barden Reservoir ; at 
19} miles a pipe 18 in. in diameter, 312 yards long, is 
taken to Chelker Reservoir ; at 293 miles a i 18 in. in 
diameter, 228 yards long, is taken to Gilstead ilter Beds. 
The total length of the branch aqueducts is about 6 miles. 
The total length of the main aqueduct is 32 miles, 
making 38 miles of line works between the River Nidd 
and the service reservoir at Chellow Heights. The main 

ueduct delivers into a measuring and screening tank 
at Chellow Heights, at an altitude of 847 ft. O.D., from 
which the water passes through a covered canal to the 
filter beds and service reservoirs. 

Masonry Dams on Line of Works.—There are seven 
dams erected across the streams which are brought into 
the main aqueduct by the branch aqueducts hereinbefore 
referred to, on five of which an intake separating weir, 
10 ft. in length of opening, is placed, the doors of which 
travel on roller bearings in circular guides, and are ope- 
rated by worm and rack and pinion gearing. 

Valve Chambers.—At the upper and lower ends of each 
syphon, covered-in masonry chambers are constructed, in 
which a:e placed the inlets, outlets, valves, &c., for the 
present and second lines of pipes. The upper end of each 
pipe syphon is controlled by automatic valve apparatus 
to stop the flow in case of accident. Only one line of 
pipes has been laid meantime. 

Intake Dam on Nidd at Pry House.—A masonry dam 
300 ft. in length, 20 ft. high, is constructed across the 
River Nidd, below Pry House, and forms a small reser- 
voir from which the water is carried by a line of pipes 
36 in. in diameter, ? mile in length, to a valve and screen- 
ing chamber erected at the mouth of Rain Stang Tunnel. 

Tunnels.—There are four tunnels on the line of works: 

1. Rain Stang Tunnel, which is 2421 yards long, has a 
fall of 1 ft. 9 in. per mile, and passes at a depth of 484 ft. 
under the summit of the mountain. It was driven from 
each end; the headings met on February 8, 1899, the 
line being 1# in. out, and the level 1? in. out. The aver- 
age sectional area taken out was 8 ft. in width by 
8 ft. 3in. in height, The strata passed through were hard 
shale, grit stone, clay, thin seams of poor coal, and lead 
in small pockets and thin veins was struck at two or three 
places. The tunnel is lined with concrete throughout its 
whole length ; inside dimensions 5 ft. 6in. wide by 6 ft. 3 in. 


igh. 

2. Burn Tunnel is 18844 yards long, has a fall of 2 ft. 
per mile, and was driven from each end. The headings 
met on October 8, 1899, line being exactly true, level 
2? in. out, The strata were chiefly hard grit stone and 
shale. Thetunnel is lined throughout with concrete, and 
to the same sectional area as Rain Stang. 

3. Greenhow Hill Tunnel is 6204 yards in length, has a 
fall of 2 ft. per mile, and was driven from eight faces, 7 ¢., 
two endsand three shafts. No.1 shaft is 215 ft. deep, 
No. 2 shaft 408 ft. deep, and No. 3 shaft 300 ft. deep. 
The shafts were sunk through grit stone and limestone 
rocks, are lined with concrete, and are 9 ft. in diameter 
inside the lining, finished at the surface with dome and 
gridiron ventilators, over which access chambers are built. 
Many serious delays and difficulties arose in the driving 
of this tunnel, especially in the limestone formation. The 
quantity of water to be dealt with was at all times con- 
siderable, necessitating the use of heavy pumping plant at 
the shafts, in addition to drains under the invert. On 
many occasions when driving (sometimes without any 
warning), sudden inrushes of water took place. On one 
occasion a large fissure or back on the west side of the 
tunnel was tapped, and an enormous inrush of water took 
place, carrying with it 1200 truck loads of grit and fine 
tand, rendering useless the pumps, air compressors, 
&c.; and within a few hours of its appearance the head- 
ings were flooded, and the water standing to a depth of 

ft. in. No. 2 shaft, thus causing a delay of many 
months. The limestone formation in this part of the 
tunnel is at places much fissured, and throughout exceed- 
ingly hard, and was difficult and expensive to blast and 
cat. The alignments and levels of this part of the work 
were projected and carried out under great difficulties 
Owing to the water in the shafts and workings, and it is 
satisfactory to note that, notwithstanding conditions that 
were at all times (in matters of line and level) very trying 
2 order to obtain the accuracy required, yet the greatest 
se in the meeting of the headings in no case ex- 
; ed 1? in. in line and 14 in. in level, and the heading 
batween shafts No. 2 and No. 3 met with absolute accu- 
racy. The lining of this tunnel (like that of the others, 
a a rule, 12in. to 15 in. thick, but is in some places, 
where the rock is badly fissured, 4 ft. to 5 ft. in thickness) 
1s completed for a distance of 2740 yards, and will be fully 
samroned about the end of 1901. The work on Green- 
a Hill Tunnel commenced in J nly, 1894, and the last 
her ings met on September 21, 1899, the rate of 
fan’ 23 yards per week, or 2.67 yards per week bor each 

4. North End Tunnel is a short 
and of the same dimensions as the on Lear 


Service Reservoirs and Filter Beds.—The scheme pro- 





vides for two service reservoirs to hold 64 million gallons, 
and ten filter beds having a bottom area of 25,000 square 
—_ one service reservoir and one-half of the filter beds 

ing nearly completed. Provision is being made to pass 
the water into the service reservoirs ype pipes 36 in. 
in diameter) direct from the screening chamber, and a 
bye-pass pipe 36-in. diameter is carried round the north 
end and along the whole of the east side of the reservoir, 
and joins the new 36-in. diameter city main, and also 
the outlet main from the valve tower of the service re- 
servoir, The service reservoir and filter are con- 
structed with masonry and concrete throughout, faced 
with large selected stones, margin drafted and pitched on 
face, squared on beds and joints, and laid in cement 
mortar; the concrete behind the facing is composed o' 
six parts of broken stones and sand to one poe of cement. 
The depth of the service reservoirs from level of cope is 
23 ft., and the enclosing wall varies in thickness at the 
foundation from a maximum of 12 ft. to a minimum of 
8 ft., the thickness at the top being 3ft. 6in. abt the 
underside of cope, finished with a stone coping 3 ft. 
broad by 9in. thick. The reservoir and filter beds are 
lined with clay puddle between and behind the walls, 
and have floors of concrete 14 in. thick, with clay puddle 
14 in. to 18 in. under same. 

Bridges of Masonry and Steel.—In the construction of 
the works 17 principal bridges have been erected for 
carrying pipes and aqueducts over valleys, rivers, and 
canals, 15 of which are stone, and two steel girders. 
Twelve of the above noted bridges carry cast-iron or steel 
pipes, and five carry an aqueduct formed with masonry 
and concrete, 5 ft. 6in. wide by 6 ft. 3 in. high inside. 
Where the aqueduct is carried along low ground it is 
supported on solid masonry or concrete walls. 

Railway Crossings.—The works under the Skipton and 
Ilkley Railway are carried (near Bolton Abbey station) 
in aculvert 10 ft. 6 in. wide by 8 ft. high, formed with 
stone walls 3 ft. thick, and an arch of five-ring brickwork. 
The Midland Railway, near Bingley, is crossed by a 
roadway under an existing overhead bridge. 

Gouthwaite Compensation Reservoir.—This reservoir 
is constructed on the River Nidd 24 miles above the 
picturesque village of Pateley Bridge, and forms a lake 
2 miles in length, the upper end of which skirts the church- 
yard and village of Ramsgill. The valley here is very 
suitable for such a work, being flat and comparatively 
wide above the site of the masonry dam, which is built 
across the narrow neck, 500 ft. wide at top water level, 
with an earthwork dam 500 ft. in length on the west 
side, in continuation of the maso dam. The ancient 
and historic mansion house called Gouthwaite Hall, and 
a number of farmhouses within the area of the reservoir 
and its margin, had to be acquired by the Corporation and 
demolished. At Spring Wood Top, a distance of 500 
yards from the line of the embankment, land was ac- 
quired from Mr. Eustace Barlow, of Wath, to open out as 
a quarry, from which stones of excellent quality and of 
any size wished, were taken. 

The first sod of this work was cut on September 13, 
1893, and active work was immediately thereafter begun 
by the contractor, by excavating a new course for the 
diversion of the river; this was formed by a cutting, in 
some places 80 ft. deep, which commenced in the old bed 
of the river at a point 80 yards above the masonry dam, 
and was carried along the 
junction formed with the old river course 210 yards below 
the dam. The masonry wall or dam is constructed of 
cyclopean rubble in cement, maximum depth from top 
water level to foundation 105 ft., the thickness at the 
base being 70 ft. On the up-stream side the has a 
batter of 1 in 16, with a curved batter on the down-stream 
side, the face and back of the dam are formed with large 
pitch-faced blocks of hard grit stone, bedded and jointed 
in cement mortar. The overflow is carried over the crest 
of the dam through 14 arches, each 31 ft. 6 in. span, over 
and upon which arches a carriage road is formed 10 ft. in 
width. The parapets of the road are of pierced and 
moulded ashlar. The two culverts, each 10-ft. in diameter, 
are carried through the wall of the dam, through which 
the river was passed after the — of the temporar. 
diversion. These outlets are now filled up fora ~_ 
of 10 ft. from the inner face with stooping plugs of blue 
Staffordshire bricks in Portland cement, through which 
the outlet pow (30-in. diameter) which pipes are 
controlled by double valves p! at the bottom and 
double valves at the centre of each valve tower. The 
foundation of each tower rests on solid rock at a depth of 
65 ft. under the original river bed. The outlet towers 
are of masonry, lined with cast iron, and are erec on 
the inner face of the dam. Four sets of geared head- 
stocks are placed on the top floor of the superstructure 
of each tower to operate the valves. The —— of 
masonry and concrete in the dam is about 76,000 cubic 
yards. The foundation of the masonry wall rests through- 
out its entire length on hard solid shale. A number of 
springs were found in the trench (one of them strongly 
ree with fuiphor — were antes up in — 

ipes, the pipes being plug some feet above the 

a ht to which the water rose. The trench of the earth 
embankment was carried down from 40 ft. to 70 ft. under 
the ground level, and a concrete wall was founded on the 
solid rock, and brought up to the ground level, and in 
some places to within a few feet of the top of the bank. 
In the wing-wall trench on the west end of the masonry 
dam, a spring was found in the bottom at a depth of 40 ft. 
under the surface. This was pi to the surface, and 
supplies the stables at the lodge with a fine supply of 
clear cold water. 

In October, 1899, an abnormally heavy rainfall took 
place, and the reservoir (which contains 1564 million 
gallons) was filled in three days. Although the whole 
of the outlet valves were full open, the water rose so un- 
expectedly and so rapidly that the contractor’s huts, 


und west of the dam, and a | ¢ 


office plant, cement sheds, &c., were carried away and 
~~ paras wrecks on the face of the water for many 
ays after. 

n the night of October 3, 13 in. in depth were flowing 
over the four centre bays of the dam and 1 in. over the 
ten side bays. The dam since its first real baptism in 
October has been frequently full, and as much as 2 ft. in 
depth has passed over the centre bays, and it is satisfac- 
tory to note that the down-stream face of the dam did 
net show a weep anywhere. The Nidd above the dam 
has a drainage area of 35,000 acres, and the river at the 
site of the dam, during some of the floods encountered 
during the construction of the works, rose as much as 
11 ft. in height in from two to three hours. The new 


f|Nidd Valley Works when completed are estimated to 


cost 1,500,000/., and will afford a supply of over 20 million 
ons per day. The tunnels and aqueducts south of 
owstone will carry over 25 million gallons per day. 
The old works give in an ordinary rainfall year about 
11 million — per day, and have cost 2,300,000/., so 
that the old and new works together involve a total 
capital expenditure of 3,800,0002. The present popula- 
tion now being supplied, including the city of Bradford 
and its out-towns, amounts to nearly half a million. 

The views accompanying this paper are from photos 
taken during the construction of the works by Messrs. 
Oliver and Frank Nicholson, two of my office assistants. 

The Nidd Valley Water Works have been designed by 
the author of this paper, and are being constructed under 
his supervision. 





POWER GENERATION. 


The Comparative Cost of Generating Power by the Steam 
Engine, Water Turbine, and Gas Engine.* 
By Joun B. C. Kenrsuaw, F.I.C. 

THERE is no question of greater importance at the 
present moment to those engaged in the management of 
our manufacturing industries than that of power gene- 
ration. The supremacy which the steam engine has so 
long enjoyed is now assailed from two sides. The water 
turbine and the gas engine have become dangerous rivals; 
and there are those who assert that early in the twentieth 
century we may expect to find the steam engine ousted 
from its place as the most economical prime mover by 
one or other of these later forms of power generator. 

Doring the past 10 years a most remarkable develop- 
ment of hydraulic power has been taking place on the 
continent of Europe and in America. e large power 
installations in the Haute-Savoie, in France; at Rhein- 
felden, in Germany: and at Niagara, in America, have 

ady me of considerable industrial importance. 

The success which has attended these earlier installa- 
tions of turbines and dynamos, operated by water power, 
has led to the exploitation of numberless schemes of a 
similarcharacter. The aggregate amount of power at the 
present date, generated from falling water, forms no in- 
considerable portion of the total power utilised in manu- 
facturing industries ; and two years ago it was estimated 
by the writer to be between 236,000 and 350,000 horse- 


power.+ 
On the other hand, engineers have been busily en- 


gaged in working out the problems presented by |: gas 
engines, and by the utilisation of the waste 8 of blast- 
urnaces. Trials which have been made during recent 


years show that both of these problems are capable of 
successful solution. 

Gas engines up to 650 horse-power have been built and 
have worked smoothly and peer ay 8 while at Seraing, 
in Belgium, and at other the blast-furnace gases 
ave. — utilised for driving the engines which supply 
the blast. 

The question, therefore, which the engineer now has to 
to settle, when deciding upon the site and locality for a 
new factory, or when deciding upon the system of power 
generation to adopt for extensions of the old, is no longer 
so simple as when only one method of power generation - 
in large units was open to him. 

It is no doubt true that the choice between the three 
possible sources of power is one which in many cases 
will be settled purely by local considerations ; and the 

ximity of a e waterfall, or of an extensive coal- 
eld, to the factory, will be held to point to the tur- 
bine, or to the steam engine, as the most economical 
power generator.t Ina number of cases, however, 
especially when the decision of the engineer covers the 
choice of a site for the factory, the problem is capable of 
no such easy solution ; the most economical source of 
power can only be determined after an exhaustive study 
of com tive costs data. There has been an immense 
mass of information bearing on this subject, published in 
recent years, but no attempts have been made to co-ordi- 
nate these facts and data ; and comparison between them 
in their existing form is un uctive of any useful 
results. 

The aim of the writer in the present paper has, there- 
fore, been to collect and — comparable form some 
of the more ——— figures ing on the cost of power 
generation. Full references are given to all the original 
articles from which these figures are drawn, and it is 
hoped that this summary of a large mass of scattered 





* Read before Section G of the British Association, 
Bradford Meeting, September 7, 1900. 

+ See Lightning, January 20, 1898. Also estimate of 
200,000 horse-power for the United States of America, by 
Washington, in a paper read before the Franklin Insti- 
tf the coeation of freigh harges, and of th 

{The question of freight c of the proximit: 
to markets for the manufact goods, also requires 
attention before a decision is taken, but this question is 





outside the scope of the present paper. 
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information may be of considerable service to all inte- 
rested in the question. . 

I, Sream Power. 

Dr. Emery of cost of electrical horse- 
power hour with coal at 12s, 6d. per ton, and interest 
c es at 5 per cent. Cost varies between .347d. and 
1.22d. being overt with 500 horee-power triple-expansion 
engines. is estimate is for United States of America 
conditions of labour.—(Street Railway Review, 1897, page 


391.) 

2. Inquiry by Sheldon into actual costs of power in 
New England mills. The minimum and maximum costs 
found by the investigator were : 


(a) For 365 x 24 hours per annum, 45.69 dols. to 
261.00 dols. 

(b) For 307 x 10 hours per annum, 11.64 dols.* to 
14.85 dols. 


—Abstract from ‘‘ Engineering Record,” Electrical Re- 
view (London), vol. xli., page 314.) 

3. Similar inquiry by Mr. H. A. Foster. The costs at 
the 22 plants which were examined varied between the 
following limits: 

For 308 x 10 hours per annum, 15.29 dols. to 200.53 dols. 
(Electrical Review (London), vol. xli., page 421.) 

4. Estimate by Raworth of cost, using superheated 
steam with best types of modern engines and boilers. 
Schmidt or ‘‘ Universal” engine, using 1]b. of coal (8 lb. 
steam) and indicated horse-power hour and coal at 7s. per 
ton, taken as basis of calculation. Cost per indicated 
horse-power year (365 x 24 hours) = 3/. 14s. or .101d. per 
indicated horse-power hour. — (Presidential Address, 
Northern Society Electrical Engineers, 1898. 

5. Paper by Dr. Bowman on “ Power eration.” 
States that with a 500 horse-power compound condensing 
engine, the actual cost in a South Lancashire chemical 
works was 4/, 3s. 3d. per indicated horse-power year (2825 
hours).—(Journal Society Chemical Industry, December, 
1897. 

6. Inquiry by Mr. H. A. Mavor as to actual costs of 
steam power in the United Kingdom. Average of ten 
factories generating in large units .130d. per indicated 
horse-power hour; coal 5s. 5d. per ton. Best result of 
these ten obtained by a weaving mill using power gene- 
rated by two 375 horse-power engines, and coal at 4s. 10d. 
per ton. Costin this case only .072d. per indicated horse- 
power hour.—(Paper read before Institution of Engineers 
and Shipbuilders in Scotland, March, 1898.) 

7. Details by Mr. A. Siemens, of actual cost of elec- 
trical power at Charlton Works. Cost works out to 


1. Estimate by 


1.287d. per kilowatt-hour at the switchboard of the gene- 
ratin, t.—(British Association paper, Bristol meet- 
ing, Electrical Review, September 16, 1898, page 407.) 


8. Estimate by Professor Kennedy of cost of electrical 
energy from steam power in Scotland, with coal at 3s. 6d. 
r ton. The average cost is given as 9/. per electrical 
orse-power year.—(Journal Society Chemical Industry, 
1898, page 314.) ; 

9. Ye by Webber upon comparative costs of water 
and Gives detailed estimate of cost of 
latter with 1000 horse-power plant. With coal at 
3.85 dols, per ton, cost equals 17.84 dols. per indicated 
horse-power year. ; 

The best actual results known to author were with an 
engine running with an rag load of 1950 horse-power, 
and coal at 2.26 per ton (d/d). Cost worked out to 
11.55 dols. per indicated horse-power per annum. These 
estimates are fora year of 3070 working hours.—(Zngi- 
neering Magazine, vol. xv., page 922.) ’ 

10. The actual cost of steam power in Switzerland, in 
the cantonal district of Zurich, lies between 224 and 635 
francs per indicated syoat gy ned eae phate (New 
York), from Le Genie Cirii, March 15, 1899.) : 

11. The actual cost of power for the electric street rail- 
way in Montreal is stated by Cunningham to be slightly 
under .25d. per kilowatt-hour.—(ENGINEERING, June 16, 


steam power. 


899.) 

12. Estimate by Kershaw of cost of the electrical horse- 
power hour, using best types of engines and dynamos, 
and coal at 7s. per ton. Cost worked out to .14ld.— 
(Electrician, December 25, 1896.) 

13, In his evidence before the House of Commons 
Committee on the Power Bills, Mr. Harris, of Messrs. 
Bramwell and Harris, stated that at Liverpool the cost of 
power for the overhead railway had varied between .53d. 
and .3ld. unit.—(Lightning, July 5, 1900.) 

14, Mr. Philip Dawson, in ENGINEERING, has tabulated 
a large number of costs data for generating stations in 
Europe and America. The lowest costs for aos 
the kilowatt-hour for tramway work is given in Table I. 
as .1275d.—(ENGINEERING, June 1, 1900.) 

In order that these estimates and actual costs may be 
compared, the lowest costs noted by each authority have 
been converted into costs per indicated ~ rim wd 
of 8760 hours, and gathe: into Tables I. and II. The 
relationship between the oust of the indicated horse- 

wer year and of the electrical horse-power year has 

m taken as 75: 100, an energy efficiency of 85 per 
cent, being assumed in the combined machinery ; the 
management, interest, and depreciation charges on the 
increased capital expenditure for dynamos making up 
the balance. The ratio of interest and depreciation 
ch to running charges has been taken as 40 to 100, 
in the two cases where these are known to have been 
omitted from the estimates of cost. Where the data 
have permitted it, allowance has been made for the fact 
that interest charges remain stationary, whether a 10-hour 
or 24-hour day is worked. The most remarkable fact 
about these costs, when studied in this way, is their wide 
variation. That the cost of steam power should be high 
in Switzerland where no coalfields exist, is not surprising; 





* Foel, 7s, 4d. per ton; engine, 1100 horse-power, 








but one would hardly expect to find the cost in Switzer- 
land exceeded by that found in certain South Lancashire 
and metropolitan works. 

The details of two of the lowest costs, namely, Dawson’s 
for the lowest practicable cost of generation in the United 
States of America, and Raworth’s estimate for a South 
Lancashire central power station, using superheated steam, 
are given below, since it is of interest to have these two 
sets of figures brought prominently forward. The wide 
gap that separates these from the ter number of 
figures in Table I. is the measure of the improvement 
possible in power generation by steam : 

TABLE I.—Actual Costs of Steam Power per Indicated 
Horse- Power Year of 8760 Hours. 





Refer- 








Country. | Cost. Remarks. Beeme 4k 
America ..| 312 10 \Compiled from lowest 14 
| items in any stations 
United Kingdom | 314 0 |Engines 375 horse-power, 6 
coal 4s. 10d. per ton 
weaving mill 
Ditto 4 14 10 |Average of ten factories 6 


| generating ia large unit» 


Canada (Montreal) 5 1 9 |Generating station of elec 


} tric street rail 
America | 6 2 6 |Engines 1100 horse-power. 2 
| coal 7s. 4d. per ton, 
cotton mill 
Ditto 6 6 3 |Engine 1950 horse-power, 9 
| coal 9s, 5d. per ton 
United Kingdom 6 6 3 'Generating-ttation of over- 13 
(Liverpool) |_ head railway 
America .. -.| 719 0 |Cotton mill 3 
Switzerland -. | 9 0 O |Lowest costof steampower 10 
United Kingdom 1217 2 |Actual cost in chemical 5 
(3outh Lanca- works 
shire) | 
United Kingdom) 26 5 1 |Cost at switchboard in 7 
} | cable works 


(Woolwich) 


TABLE II.— Estimated Costs of Steam Power per Indicated 
Horse-Power Year of 8760 Hours, 








Authority. Cost. Remarks, hv. —* 
| — —— 
£8. d. 
Raworth .. 314% 0 Superheated steam. Coa! 4 
c 73. per ton 
K-rshaw .. 318 0 Coal 7s. per ton 12 
Kennedy .. 615 0) »» 38. 6d. per ton 8 
Webber 817 4 »» 168. per ton 9 
Emery 9 911 »» 128. 6d. per ton | 1 


The reference numbers in these and the following 
Tables refer to the details given in Sections I., II., and 
IIT. of this paper. 

Dawson’s estimate for the lowest practicable costs of 
generation, obtained by compiling a return which includes 
the lowest cost of each item attained in any generating 
plant in the United States of America. 

Per Kilowatt- 





Per British 
° Year of 
Thermal Units. 8760 Hours. 
d. £38. d, 
Fuel ... we ae -090 35 8 
oi ee -030 1 110 
Oil, Waste, stores... .005 03 8 
Maintenance a .0025 0 110 
413 0 


Total ... cc. ee 
(Electrical Review, July 6, 1900.) 
_Raworth’s estimate of cost of steam power, by use of 
highly superheated steam in combination with suitable 
steam engine. (Universal or Schmidt.) 
Basis.—50,000 horse-power plant. Coal at 7s. per ton. 
8760 hours per annum. 





C238. 
Coal, 4 tons at 7s. se a = 8 0 
Margin for bad coal and starting 
boilers, 25 per cent. ... bas ane 070 
Labour and management _... oon OD 
Repairs and stores... se _~ 076 
Total operating expenses... 7m 212 6 
Interest 5 per cent. .. ... — ... “012 0 
Depreciation (average on total capital, 

4 percent.) ... we zi +e 9 6 
Total fixed charges 1.1/8 
Total cost per indicated horse- heey 

power year... on Fos 314 0 


The capital outlay, including land, buildings, and 20 per 


cent. spare, is taken at 12/. per horse-power. 
Il.—Warter Power. 
1. Details of estimated expenditure upon the Rhein- 


felden generating station and plant; 16,000 horse-power 


is expected to be developed, with a capital expenditure of 
225,0002. This does not include dynamion.—{Blestrician, 
March 26, 1897.) 

2. Estimate by Minet of cost of 1000 electrical horse- 


power in France. Capital outlay 24,0007. Cost of 


electrical horse-power hour works out to .011 franc = 
-105d.—(Minet’s ‘‘ Electro-Metallurgie,” 1898, 
3. Details of estimated ex 

gery development scheme. Power to be developed = 
5,000 horse-power. Capital outlay 1,833,000 dols. 
Charges to be made 
horse-power year up 
issued July, 1897.) 


30. 
pdftare upoe Afagecas 


——a 12 dols. per electrical 
.—(Prospectus of company 





4. Details of actual charges at Niagara 19.10 dols. to 
23.50 dols. per electrical horse-power year.—(Private letters 
to writer. 

5. Professor Forbes, in a letter to the Times, states 
that the Niagara Falls Company are disposing of 34,590 
horse-power, and have a gross income of 150,000/. This 
equals 4/. 63. 7d. per horse-power year.—(August 19, 1899. ) 

6. Details of proposed charges to consumers of Niagara 
power in Buffalo. With meter and service rent, this 
works out to 1.4 cents per electrical horse-power hour for 
small consumers, and to under 1.0 cent per electrical 
horse-power hour for large consumers of power.—Elec- 
tricity (New York), April 10, 1898.) 

7. Statement by W: that at Foyers the operating 
costs of the power station equal 30s. per electrical horse. 
rad year.—(Journal Society Chemical Industry, April, 


8. ‘islamian Forbes, in a letter to the Times (August 
19, 1899), states that the operating expenses at Niagara 
for 34,590 horse-power are only 25,0007. per annum. This 
equals 14s, 5d. per horse-power year. 

9. Detailed statement by Wallbank of cost of power 
pti s jac at Lachine Rapids. Present cost is 22.97 dols, 
per kilowatt year. This will be reduced to 8.14 dols,, 
when 20,000 horse-power is produced and sold. (Electrical 
World, June 18, 1898.) 

10, Archibald states that the charges for the Lachine 
ey power in Montreal, are to small users 85 dols., and 
to large users 32 dols. per electrical. horse-power year, 
(Electrical World, August 5, 1899.) 

11. Notice of reduction of charges to 22.35 dols. per 
electrical sage! agg’ year for Niagara power in Buffalo, 
This cami only to Jarge consumers. (Electricity, New 
York, December 21, 1 

12. Statement by Magee that hydraulic power is the 
cheaper, so long as the capital expenditure has not ex- 
ceeded 28/. per electric horse-power developed. (Cassier’s 
Magazine, January, 1899.) 

13. Details of capital expenditure upon a scheme cf 
water-power development at Zurich. Total expenditure 
upon hydraulic and dynamo plant will be 19,000,000 france. 
Total power to be developed equals 25,300 horse (gro-s).— 
( oF Le Genie Civil, Electricity (New York), March 15, 

At Zurich, according to Levin, the charge for power to 
large consumers is 62. to 7/. per brake horse-power year.— 
(Electrical Review, June 15, 1900.) 

14. In Norway water-power can be developed in certain 
districts at a cost of only 17s. 9d.—22s. 3d. per electrical 
horse-power year.—(Jowrnal Society Chemical Industry, 
page 722, 1899.) 

15. At the chlorate works at Valorbes, the capital ex- 
penditure upon the development of 3000 horse-power was 
10,400/., or 3.897. per horse-power.—(Lunge, ‘ Sulphuric 
Acid and Alkali,” vol. iii., 1896 edition.) 

16. Details by Professor Janet of actual expenditure 
upon water-power developments in France. This varies 
from 4.28/. per horse-power to 30/. per horse-power accord- 
ing to the head of water to be dealt with. The lowest 
expenditure was upon a fall of 140 metres in Haute- 
Savoie. The horse-power is calculated at the turbine 
shaft, and the cost of dynamos is not included in these 
figures.—(Hlectrical Review, September 30, 1898.) 

17. According to a writer in the Electrician, August 4, 
baw the total inclusive charges at Rheinfelden are as 

ollows : 


(a) 365 x 24 hours... 
(b) 307 x 10 ,, 


. 6. per electrical horse- 
power year — 

5l. to 71. per electrical 
horse-power year 


18. Details by Professor Crocker of the cost of water- 
power in Japan. Power is sold in Kyoto at 6/. 8s. per 
electrical horse-power year for powers up to 100 horse- 
power, and at 3/. 6s. per electrical horse-power year for 
powers above 100 horse-power. (Electrical World, New 
York, June, — ; 

19. Details by E. Bignami of cost of water-power in 
Italy. Capital costs have averaged 12/. per horse-power 
developed, and operating costs per electrical horse- 
power year. (Engineering Magazine, August, 1899.) 

20. Details by B. C. Washington of cost of water-power 
in California. At Mercur, Utah, the Telluride Power 
Company a ly current over an 80-mile circuit and 
charge 60 dols. per electrical horse-power at the mines. 
(Journal Franklin Institute, September, 1899.) : 

21. At Meran, in the Austrian Tyrol, 2000 horse-power 18 


sold to the local carbide company at 47s. 6d. per electrical 
horse-power year. (Kelair, Electrique, May 6, 1899 ) 

22. In Switzerland the charges for power vary between 
82. and 10/. for small motors, and between 6/. and _7/. 5s. 
for large motors per brake horse-power year. In one 
exceptional case the charge was only yd. per kilowatt 
hour. (Electrical Review, February 2, 1900.) 

23. The — outlay at Lyons has been 84/. pe 
horse-power developed. Over one-half of this total ad 
been expended upon hydraulic engineering works. At 
Interlaken, the capital outlay has been 34/. per horse- 
power developed.—(J. W. Hall, in a discussion upon 
Addenbrooke’s paper u ** Electric Power Supply from 
Central Stations,” abe before South Staffordshire Iron 
and Steel Institute, 1898.) , 

24. According to B. Carlsen, water power in Sweden 
costs between 13 and 60 marks per electrical horse-power 
year.—(Zeits. f. Elektro-chemie, vi., p. 471.) 

25.—At Sarpsfos, in Norway, power is being sold by 


the Power Company to the two carbide works at 45 to 
50 marks per electrical horse-power year. — (Chem. 
Industrie, April 1, 1900.) : 

26. Statement that lowest charge for water power 1D 
Switzerland is 5/. per brake horse-power year at Schaff- 
hausen.—( Electrical Review, June 15, 1900.) 


(To be continued.) 
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BOILER EXPLOSION ON THE THAMES. 


A pEsTRUCTIVE boiler explosion occurred on March 31, 
the day of the Boat Race, on board the steam launch 
Star, belonging to the London Graving Dock Company, 
Limited. The launch had just returned with a party of 
eighteen persons who had been to the Boat Race, and at 
the time of the explosion the vessel was at the Swan Pier, 
London Bridge. The party fortunately had just landed, 
otherwise the loss of life might have been most serious. 
‘As it was, one person was killed and two others were 
injured, all three being employed on the vessel at the 

e. 

a formal investigation was subsequently conducted by 
the Board of Trade, the Commissioners being Mr. Howard 
Smith and Mr. J. H. Hallett. From the proceedings 
before the Court, and from the report of the Board of 
Trade recently issued, we learn that the boiler was of 
the vertical type, made of iron, and single-riveted through- 
out. Its age and the name of the maker could not be 
ascertained, The shell was 6 ft. 6 in. high by 4 ft. 62 in. 
in diameter, and was com of five plates, originally 
7, in. thick, arranged vertically. The plates of the shell 
crown were 4 in., and those of the firebox about @ in. 
thick. The working pressure was 70 lb. on the square 
inch. : 

The explosion was caused by failure of the firebox, 
which collapsed completely for about two-thirds of its 
circumference, and ripped alongside the upper part of the 
right-hand vertical seam for a length of about 224 in. when 
the fracture turned at right angles and ran for a length of 
about 28 in. circumferentially through the solid plate. 
The lower part of the firebox was torn through the root 
of the flange for a total length of about 4 ft, and the 
angle-iron by which it was attached to the shell was frac- 
tured for the whole of the circumference, except for a 
length of about 2 ft. below the firehole. A portion of the 
crown-plate was torn away through the line between two 
of the stays, and was left attached to the collapsed part 
of the firebox. The boiler was violently projected up- 
wards and fell in the river a considerable distance away ; 
the bottom of the launch under the boiler was broken 
up and blown out, and the boat generally was com- 
pletely wrecked and sunk immediately. The funnel 
was carried some hundred yards against London Bridge, 
and a young man named Hill was blown into the 
water and killed, while a licensed waterman and the 
engineer were both severely scalded and otherwise in- 
jured, one being hurled into the water and the other on 
to the landing-stage. 

The cause of the explosion was wasting of the bottoni 
of the firebox by corrosion, the plates having become so 
thin as to be unable to withstand the ordinary working 
pressure. 

From Mr. Gough’s opening statement, at the formal 
investigation, and from the evidence subsequently given, 
it appears that in May, 1891, Mr. Wilkinson, of Hebburn- 
on-Tyne, purchased from the Alkali Reduction Syndi- 
cate the steam launch Star, the boiler of which had 
been obtained from a Mr. Redhead, of Sunderland. 
While in Mr. Wilkinson’s possession it was worked 
at a pressure of 60 lb. per squara inch. In October, 
1891, Mr. Stewart, consulting engineer, of New- 
castle-on-Tyne, overhauled the vessel, and thoroughly 
examined the boiler at the request of the London Graving 
Dock Company, Limited, of which company Mr. George 
Nicol was manager. Mr. Stewart tested the boiler to 
120 lb. hydraulic pressure, and came to the conclusion 
that it was safe to work it at 70 1b. or 80 1b. per square 
inch, with a factor of safety of about 5. In January, 
1892, the London Graving Dock Company purchased the 
vessel, and it was delivered in February of the same year. 
When it arrived the foreman boilermaker, Mr. Peter 
Wood, thoroughly examined the boiler, and took full dimen- 
sions, which he handed to the foreman engineer, Mr. 
White, who fixed the working pressure ab 80 lb. The 
boiler was examined every year by Mr. Wood, and in 1895 
he took it out and examined it over all parts. Finding 
that the uptake was getting thin, Mr. Wood fitted a new 
one and also drilled three test holes in the line of the 
firebars. On gauging the thickness of the plates at the 
test holes, he found that they had not deteriorated, and he 
then tested the boiler to 160 Ib. r square inch, or double 
the working pressure. In March, 1896, and March, 1897, 
Mr. Wood again examined the boiler but did not detect 
any _ deterioration of the plates. In March, 1898, on 
ae an examination he detected some corrosion on 
the fire side of the firebox and thought it advisable to drill 
Some test holes. On gauging the thickness of the plates 
where drilled, he found that it was . in. in the firebox 
and ,;, in. in the shell. Having reported these facts to 
Rutherford, who was now foreman engineer in the 
Place of Mr. White, it was decided that the working 
pressure should be reduced from 80 1b. to 701b. In March 
1899, Mr. Wood again examined the boiler and sound 
the firebox as far as he could reach, but being unable him- 
self to get into it, he sent a boy in, who aso tapped it 
Wea Pre pis From the sounds given Vhevefeoes Mr. 
ba id not detect that apy portion of the box was thin, 

came to the conclusion that the boiler was in good 
order and fit for a worki: pressure of 70 lb. per square 
inch. On the morning of March 31 last steam was got 
to 70 lb. d th m was got up 
Brid a oy e vessel left the dock, and at London 
ge took up a party for the Boat Race. At about 

p.m. she returned and landed her passengers at the Old 
Swan Pier, London Bridge, and th : 
engines had on! ge, and then cast off. The 
botler ah orig gone ahead for a turn or two when the 

eigen. oe. rae the disastrous results narrated. 
ins of the boiler were recovered from the river 


and were examined by Mr. W. T. Seaton, engineer- 


8 
which f to the Board of Trade. Below the test holes 


much 


fserbs a. drilled, Mr. Seaton found the firebox 
Y corrosion, more especially on the fire- 








side, reducing the plate at the thinnest part to something 
less than ;, in., instead of % in., the original thickness. 
He also found that the angle-iron which attached the 
firebox to the shell was extensively corroded. Mr. Seaton 
was of opinion that the firebox was not capable of re- 
sisting the working pressure, and also that the corrosion 
had existed for some time and had gone on increasing. 
The corrosion in all probability had been caused by 
damp, and also perhaps from le from a riveted 
seam. The wasting on the water side was attributable 
to ordinary wear and tear. The boiler was not fit for the 
pressure of 70 lb. at which it was worked. 

In his summing up at the formal investigation, Mr. 
Howard Smith pointed out that in September, 1895, the 
boiler was, in the judgment of the Court, in good condi- 
tion and fit for a working pressure of 80 1b. on the square 
inch. It was not, however, properly examined either in 
1898, 1899, or 1900, for the Court was of opinion that at 
the earliest of those dates there was corrosion at the 
bottom of the firebox, and that this had increased on the 
two subsequent occasions when the firebox was supposed 
to have been examined. The place where the corrosion 
was most extensive, was doubtless very difficult to 
examine, but Mr. Seaton was of opinion that some portion 
of it on a reached, and if a ren emmteei — 

roperly applied a competent person might perhaps have 
Seesoten the thinness of the plate. The boiler should 
have been taken out of the launch from time to time and 
examined thoroughly ; or, if that was not done, then it 
should have been subjected to hydraulic pressure. If 
such a test had been applied in March of this year, there 
was no doubt that the firebox would have given way, and 
probably it would have done so on the two former occa- 
sions, and thereby the explosion would have been pre- 
vented. The boiler had certainly not been fit for a work- 
ing pressure of 70 lb. per square inch during the last three 
years, and probably for no useful pressure at all with any 
reasonable margin of safety, owing to the defective con- 
dition of the firebox. 

With regard to the ———— submitted to the judg- 
ment of the Court by Mr. Gough on behalf of the Board 
of Trade, Mr. Howard Smith said that no means were 
taken by Mr. Nicol, the manager of the London Graving 
Dock mpany, to insure that the boiler was work 
under safe conditions. The Court, however, understood 
Mr. Nicol to maintain that it was not part of his duty to 
take these measures, but with this they could not agree 
for, as manager of the company, they considered it was a 
duty incumbent upon him to attend to the company’s in- 
terests in this respect. Under the circumstances some mea- 
sure of blame attached to Mr. Nicol in that he did not take 
precautions to insure that the boiler was placed under 
proper inspection. The person in charge of the boiler 
appeared to have been Mr. Peter Wood, who had told the 
Court that, in addition to being brought up to the trade 
of boilermaking, he had gained on the Tyne and else- 
where considerable experience in examining boilers. It 
was desirable, however, Mr. Smith said, to point out that 
a boilermaker was not, from the nature of his trade, 
necessarily competent to examine a boiler. For that duty 
he required a special training. Mr. Wood, however, 
stated that he had acquired the necessary experience from 
seeing boiler inspectors do their work. The Court, 
however, doubted whether he had the necessary training 
and experience. He had admitted that he had had no 
experience in examining boilers of this somewhat peculiar 
construction; and that this was so was clear to the Court, 
for, although he admitted there was great difficulty in 
examining the bottom of the firebox, where, if he had 
been an experienced man, he would have known that 
danger was most to be apprehended ; he never took any 
other precaution than that of the hammer test. The 
obvious one with the boiler in position was the water 
test. The Commissioners, themselves, having made a 
careful examination of the boiler, and seeing the ex- 
treme difficulty, or almost impossibility, of examining 
the lower part of it with a hammer, were of opinion 
that, so far as the hammer test went, Mr. Wood did 
all that was reasonably possible for him to do, and 
they did not think him to blame for not using the water 
test, because they were of opinion that he did not know 
that it was necessary for him to do so when the boiler was 
in position ; and, therefore, they had to say that the ex- 

losion was not caused by the neglect of his duties, The 
urt understood that there were in the possession of the 
Graving Dock Company six other boilers besides that of 
the launch Star, and that these six were insured and 
subject to regular inspection by the inspectors in the em- 
ploy of the insurance company. The daty of inspecting 
this boiler should not have been entrusted to Mr. Wood. 
If, as had been stated by some of the witnesses, this duty 
was entrusted partly to him and partly to the foreman 
engineer, the Court were of opinion that this proceeding 
was obviously wrong, as there was then divided respon- 
sibility, which they most seriously condemned. hey 
were of opinion that in recent y at all events, Mr. 
Wood had been in sole charge of the boiler. He was not 
an engineer, and had received no other real training than 
that of a boilermaker. This per se would not render him 
capable of examining a boiler, and the London Graving 
Dock Company must be taken to know it. That he was 
incompetent for his work was demonstrated to the 
Commissioners by his ignorance as to the necessity 
of applying the water test. What official or servant of 
the company was a for the appointment of Mr. 
Wood the Court had not been told, nor was it necessary 
for them to inquire, as they must hold the company re- 
sponsible for the appointment. The Court therefore 
came to the conclusion that the company neglected to 
appoint a competent person to examine their boiler, and 
as through want of proper examination the boiler ex- 
ploded, they must be held to blame for the explosion. 
On this finding by the Commissioners, Mr. Gough 





applied that an order for payment of a portion of the 
costs of that investigation should be made against the 
dock company. 

Mr. Howard Smith thereupon directed that the London 
Graving Dock Company should pay to the solicitor to 
the Board of Trade the sum of 35/., being about half the 
costs and expenses involved by the investigation of the 
explosion. 








MOTORS FOR STREET WATERING AND 
DUST REMOVAL. 


Some Actual Working Costs of Motors for Street Watering 
and Dust Removal.* 
By Mr, E. Surapnevt Suiru, Hon. Sec. Liverpool Self- 
Propelled Traffic Association. 

Your Association has honoured me with an invitation 
to contribute a short paper — the subject of heavy 
motors, to which, as is generally well known, I have de- 
voted a certain amount of attention. At the Birmingham 
Congress of the Sanitary Institute, two years I read 
@ paper entitled ‘‘ Some Sanitary and Allied povetenn 
Attending the Introduction and Use of Motor Vehicles,” 
and at your own Congress at Glasgow last year I read a 
a second entitled ‘‘The Application of Mechanical 
Power to Street Cleansing.” each of these occasions 
I was rewarded by a unanimous resolution in favour 
of the adoption of self-propelled vehicles in place of 
animal haulage, and one may, perhaps, be excused from 
inquiring as to the raison d’étre of a third paper. Two 
replies suggest themselves in explanation. The first is, 
that the motor vehicle industry being a new one, : fresh 
data will probably have accumulated in an interval of 
twelve months. Thesecond, advanced by the hon. secre- 
tary of the Association when he asked me to address you, 
is that a few more facts will not fail to have their effect in 
deciding authorities who are at present in doubt. These 
contentions are certainly sound, tor the experiences of the 
last twelve months are most important and in close = 
ment with previous estimates ; in fact, it would have been 
a source of subsequent regret to me had I neglected this 
opportunity of speaking for the movement whose good I 


ed | have at heart. And here I may venture to remind you 


that I have no connection with any firm manufacturing 
motors, my position as hon. secretary of the L.S,P.T.A. 
being contingent upon perfect freedom. Consequently, 
I feel that you will have confidence in my views and in 
the absence of bias or prejudice from any opinions I may 
express. 
shall refer at once to the Chiswick results. The sur- 
veyor, Mr. Arthur Ramsden, recently gave the automo- 
bile world a shock by publishing a report, in the form of 
a summary, which I give in extenso: 
Sutton Court, Chiswick, May 15, 1900. 

CoMPARATIVE STATEMENT OF CosT OF COLLECTION OF 

Dust sy Steam Moror Vans, Horsk VANs, AND 

Carts, From May 5, 1899, To May 3, 1900. 


Steam Motor Vans. 











de 
Motor drivers’ wages 147 10 0 
Cost of collection : 
Labour at 1s. 6d. per ton 169 12 5 
Oils, &c. os i's 33 8 
Coal... 8813 5 
Repairs... 190 10 6 
T. bills ... mie ks ai 1 7 7 
Interest and repayment of loan 8211 9 
8 4 
Equal to an average of 6.43s. per ton. 
Tons Cwt. Qr.. 
Weight collected 2261 12 0 
Total amount expended on repairs 
to steam vans since June, 1897, 
when purchased, is 324. 8s. 9d. 
Taking this. year’s proportion at 
1102. the total cost of repairs in 
above statement would be reduced 
by 807. 10s. 6d., which is equal-to 
a less cost per ton of xi 71s. 
5.7 
Horse Vans. 
Cost of collection : £ s. d. 
bour at 1s. 6d. per ton ... aad 156 7 4 
Hire of horses and men, 568 days 
at 8s. ... ex ash Roe epee 227 4 0 
Interest and repayment on loan ... 145 0 
Allow for repairs, painting, &c. ... 1 00 
41216 4 
Equal to an average of 3.96s. per ton. 
Tons Cwt. Qrs. 
Weight collected 208417 3 = 
Horses and Carts: 
£ s. d. 
Cost of collection : 
Labour at 1s. 6d. per ton... 525, a 
Hire of horses and men, 593 days 
at 8s. 6d. ... aad beech: joes a 
Allow for repairs, painting, &c. 10 0 0 
408 6 3 
Equal to an average of 4.188. per ton. 
Tons Cwt. Qrs. 
Weight collected 1990 9 2 


These data look very bad for the motor, but they are 





* Paper read before the Association of Cleansing Super- 





intendents of Great Britain at Salford. 
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no criterion of the results that have been obtained since 
the two motors were purchased in June, 1897. Further, 
they are incomplete, even for the period embraced, 
without an explanatory statement respecting local cir- 
cumstances. Mr. Ramsden, who is a firm believer in the 
economy of mechanical cleansing, has supplied me with 
facts which place an entirely different complexion upon 
what, at first sight, admits of nothing but a construction 
adverse to the motor. I have collated these facts in 

















tabular form : 
Year Ending Estimated Estimated Cost 
March 31 | Population. Houses. of Dusting. 
£ 
1895 23,982 4796 1409 
1896 24,582 4916 1654 
1897 25, 5000 1545 
1898 | 25,972 5195 1253 
1899 26,772 5354 1410 
1900 27,772 §554 1809 


The first motor began work on August 14, and the 
second on November 6, 1897. The horse contractors’ 
tender for the year ending March 31, 1898, was 1900/., 
whereas the actual expenditure was only 1253/. Thus 
the motors, for which 350/. each was paid, effected a 
saving of nearly their prime cost in the first six months 
of theiremployment. At the end of this period the sur- 
veyor refer to the motors as follows in his annual 
report: ‘‘I am very pleased to say that they have in 
every respect answered what I foreshadowed in my last 
years report. Owing to the rapid growth of the parish, 
coupled with a large decrease in the number of empty 
houses, the amount of dust to be removed has increased 
considerably, and I should strongly recommend the pur- 
chase of another steam tip-wagon, which could be used as 
a slop cart, dust cart, or water cart.” Now, since the horse 
eontractors’ tender for the year ending Mach 31, 1898, was 
1900/., it is pretty certain that it would not have been 
reduced for subsequent years, when provender and other 
stores had advanced in cost. Three years’ work at this 
rate would have amounted to 5700/., while the recorded 
cost has been 44727. 

Will anybody vane with a departure that has re- 
duced the cost of dusting by 1228/. in 30 months, not- 
withstanding a mean annual growth of the district by 185 
houses? But this does not dispose of the high costs of 
‘he motors during the last year. I have made careful 
inquiry into the falling off, and have come to the conclu- 
sion that the motors are now worked at not more than 
about half their ey even for the single shift during 
which they are out. The mileage is only seven per day, 
and not more than three loads are collected, Further, 
there appears to be steady obstruction by horse interests 
in the Council, whereby orders for repairs are delayed, 
and the motors obliged to spend days, and even weeks, 
in enforced idleness. In addition, the motor performs 
services which are not included in the statement of dust 
collection. These are, particularly, carrying 5 to 6 ton 
loads of slop on Sundays and on other occasions, a matter 
which will soon add say 100 tons to the weight stated in 
the published results. Again, until a few months ago, 
the motors had to run over about 300 yards of an uneven 
sleeper track leading to the tip, which seriously strained 
the connections and mechanism, whilst itsaved the Coun- 
cil 23. 64. per ton for barging. Lastly, the two motors 
are of the earliest type, now relatively obsolete, and I can- 
not comprehend the parsimony of the Chiswick Urban 
District Council in not getting rid of them, and purchas- 
ing two modern ones, such as that now at work for the 
Strand Board of Works, with which I deal later. 

I had hoped to refer at some length to the costs of 
working at Liverpool and Chelsea. Mr. John A. Brodie, 
the City Engineer of Liverpool, has been using a motor, 
built by the Lancashire Steam Motor Company, Limited, 
Leyland, for eighteen months, but has so far given it 
work upon the conveyance of 4-ton loads of tramway 
material and other heavy stores. The working has 
proved satisfactory and highly economical, but has no 
reference to watering or dusting. Mr. T. W. E. Higgens, 
surveyor to the Chelsea Vestry, has had a Thornycroft 
motor at work for six months. This was purch from 
the makers at a reduced figure, on account of its not being 
a new vehicle, and was fitted with watering and dusting 
bodies ; but Mr. Higgens, like Mr. Brodie, has found the 
motor so useful for carting 4-ton loads of stores, flagging, 
cement, &c., that, whilst it has at times done the wor 
of four vans in watering the King’s-road, Chelsea, no 
dusting has been done. Partly in consequence of this 
splitting-up of the work, and for other reasons, Mr. 

iggens informs me that he is not publishing any figures 
at present. The Chelsea Vestry have also ordered two 
motors from the Lancashire Steam Motor Company, one 
of which was delivered two weeks ago, whilst the other 
is nearly ready for delivery. 

I am indebted to Mr. Arthur Ventris, Engineer and 
Surveyor to the Strand Board of Works, for detailed in- 
formation upon the working of the Board’s Thornycroft 
motor between February 5 and August 4 of this year. 
The record8 are divided into three periods, viz : 

1. Motor on hire from February 5 to March 31, say 
eight weeks ; used in dust collection only. 

The motor was then sent to the makers’ works, where it 
remained for the month of April for overhaul, painting, 
and the construction of new tipping and watering bodies. 
It was then purchased complete, with two ies, for 


‘ . 

2. Motor working from May 1 to June 18, say seven 
weeks ; used in dust collection only. 

3. Motor working from June 19 to August 4, say seven 
weeks ; used in dust collection between 6a.m. and 11 a.m., 
in street watering between 11 a.m. and 6 p.m., and in 
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flooding the streets (preparatory to the flushing by fire 
hose) between 11 p.m. and 5 a.m. 
The performance obtained has been as follows: 

















First .. Dusting: 62.m.to6p.m., 252 31.5 | 
Second oe =» o | 963 | 62.0 | 
Third .. Dusting, watering, flood-' | 

ing. Two shifts a 189 27.0 | 25 225) 37 | 777 


| Weight of | 
Dust Col- | Water- | Flood- 
lected and | ing. | ing. 
Tipped. | 
Period. | Work. = a Fdgae 
lg Feels gisig 
Ses >, 3 | | 3 
|B 29/2) 8| 4 | 
™ Rode Raees Jana, Bosc 
| tons tons | | 











It will be observed that better work resulted during 
the second iod than was the case when the motor was 
on trial. is is due partly to increased experience in 
handling, and partly to the regular use of a trailing dust- 
van on one run per day. But the third period is the 
most interesting, and I pride myself that Mr. Ventris 
has followed the suggestion contained in my paper read 
at eye oe last year. The motor is at work day and 
night, though the fires are drawn at 6 p.m. and relighted 
at 11 p.m., the duties being divided between two drivers. 
At present it is found necessary to have an assistant with 
the watering-tank body in the day time when the traffic 
is heavy to work the levers controlling the water delivery ; 
but Mr, Ventris thinks this extra man may be superfluous 
if a van is fitted with foot levers. The water tank has a 
capacity of 700 gallons. 

‘assing now to a comparison with horse work, Mr. 
Ventris points out that he has discontinued the work of 
three single dust-carts, horses and drivers, and finds that 
the work is done better and more speedily. The house 
dust, which is collected for the most part between 6 a.m. 
and 10 a.m., is very light, and the weight does not convey 
a correct idea of the labour in collection. I may say that 
the yearly average for the Strand district, exclusive of 
street and market sweepings, is 1265 tons per mile of 
street per annum, whilst the bulk is 4216 cubic yards. 
This gives an average weight of only 6 cwt. per cubic 
yard. The ave morning run of the motor in this 
collecting is 16 miles. In addition to this replacement, 

Ventris has discontinued the use of two water-vans, 
horses and drivers, that were previously engaged in flood- 


ing the streets pa to the flushing by fire-hose at night. | 2507 
The reduction of cost thus obtained is, per annum : 
Hire of five horses and harness £s. d. 
(feeding and stabling done by 
contractors), at 65/. per horse ... 325 0 0 
Dust-vans are owned by Board, and 
used for other purposes ....... 
Hire of two water-vans, at 162. ... 33.0 0 
Three drivers of dust- vans, at 
71/. 103. ee bbs ae “ 21410 0 
Two drivers of water- vans, at 
84/. 103. oa Sas aoe eA 169 0 0 
Oiling and repairing three dust- 
vans, at 8. ... a oe te 24 0 0 
Third-party insurance on five vans 710 0 
Total reduction in cost per 
annuni etn ee 772 0 0 


The expenditure in respect of the motor has been : 

First Period.—Hire for eight weeks at 7/. 103. per 
week, for day work only, inclusive of all charges. 

Second and Third Periods.—These aggregate a clear 
three months. The appended Table, supplied by Mr. 
Ventris, is in proportion, and may be relied upon as 
being the outcome of experience. 


EsTIMATED ANNUAL EXPENDITURE. 





Interest and return of capital, spread £ 8. d. 
over 10 years, say ... es a 82 6 0 
Fuel—36 cwt. per week, at 32s. per 
ton, sa = Re Sis ie 2 © 
Wages—Two drivers at 37s. perweek 192 8 0 
Attendant to work levers of 
water van on day shift, 
at 25s. me cad des 65 0 0 
Repairs—Thornycroft’s guarantee ... 75 0 0 
Lubrication and waste es 20 0 0 
Boiler insurance on 2000/. 340 
Third-party insurance 10 10 0 
Total cost per annum 598 8 0 


The saving per annum is, therefore, 173/. 123. per 
motor, oe = ST of the ae ee 
are properly u and the operations organ upon 
such excellent lines as one finds in the Strand district. 

I do not purpose making my paper any longer, for the 
facts now in your possession speak more eloquently than 
anything I could say in commending them to your con- 
sideration. Steam is the only power within the range of 
practical politics, and solid fuel, i.¢., coke or coal, is more 
economical than oil fuel. Prospective users must not be 
afraid of the high prime cost, for motors give results 
commensurate with the initial po, 

In conclusion, I trust there will a good discussion 
upon the foregoing costs. I have every confidence to-day 
in urging, not merely recommending, the adoption of 
motors for use in operations similar to those so admirably 
carried on in the Strand district. The warnings I would 
give are: 

(a) Concentrate sufficient dustmen upon the motor to 
permit of its large capacity being taken advantage of. 





ee 
(B) Arrange for all repairs to be made promptly, 
for periodic tightening of the wheels in an Spaveks fe . 
—a 
(c) Work the motor two shifts per day. 





LAUNCHES AND TRIAL TRIPS. 

Eros, a steel cargo steamer, was launched on the*18th 
ult. by the Laxevaags eering and Shipbuilding 
Company, Bergen, Norway. The vessel is of the follow. 
ing dimensions: Length over all, 241 ft.; breadth, 34 ft.: 
depth, 16 ft. The vessel has been built to the order of 
Mr. Carl Konow, Bergen,and to Norwegian Veritas highest 
class. Triple engines are being fitted by the Laxevaags 
Engineering and Shipbuilding Company. The cylinders 
are 16 in., 254 in., and 42 in. in diameter by 30 in. stroke, 
The boiler is 14 ft. 1 in. in diameter and 10 ft. 6 in. long 
for a working pressure of 175 lb. ° 

Messrs. J. M‘Arthur and Co., Paisley, launched on 
cet 30 the s.s. Tantallon for Messrs. John G. Frew 
and Co., Glasgow, for the coasting trade. Compound 
surface-condensing —= are being fitted by Messrs. 
Bow, M‘Lachlin, and Co., Paisley. 





_ Locomotives on Rattways.—The number of locomo- 
tives upon the 20 principal English, Welsh, and Irish 
railways was as follows at the close of June this year: 
Belfast and Northern Counties, 73; Great Central, 835; 
Great Eastern, 1031; Great Northern, 1221; Great 
Northern of Ireland, 147; Great Southern and Western 
of Ireland, 192; Great Western, 1963; Lancashire and 
Yorkshire, 1305; London, Brighton, and South Coast, 
467; London and North-Western, 2464; London and 
South-Western, 733; London, Tilbury, and Southend, 50; 
Po cap ea 81; Metropolitan District, 54; Midland, 
2597 ; Midland Great Western of Ireland, 127; North- 
Eastern, 2083; North Staffordshire, 156; South-Eastern 
and Chatham, 674; and Taff Vale, 198—making an aggre- 
gate of 16,451. Thecorresponding number of locomotives 
upon the 20 systems at the close of June, 1899, was: 
Belfast and Northern Counties, 73; Great Central, 791 ; 
Great Eastern, 1018; Great Northern, 1201; Great 
Northern of Ireland, 147 ; Great Southern and Western 
of Ireland, 192; Great Western, 1933; Lancashire and 
Yorkshire, 1293; London, Brighton, and South Coast, 
465; London and North-Western, 2445; London and 
South-Western, 728; London, Tilbury, and Southend, 50; 
apa 81; Metropolitan District, 54: Midland, 

; Midland Great Western of Ireland, 127; North- 

Eastern, 2047 ; North Staffordshire, 155; South-Eastern 
and Chatham, 669 ; and Taff Vale, 198—making an aggre- 
gate of 16,174. There was accordingly an increase of 277 
engines upon the 20 systems during the year ending 
June 30, 1900. 

New ZEALAND Coat.—The gross output of coal in New 
Zealand for the year ending December 31, 1899, was 
975,234 tons, being an increase of 68,201 tons as compared 
with 1898. In the North Island the output showed a fall- 
ing off amounting to 7262 tons, but that of the Middle 
Island increased by 75,463 tons. The principal mines in 
the West Coast district are those of the Westport Com- 
pany, from which the output last year was 327,931 tons, 
or rather more than one-third of the entire production of 
the colony. The Brunnar and Blackball mines are next 
in importance, the output from these mines for last_year 
being 96,511 tons and 58,136 tons respectively. From 
various causes the Westrort-Cardiff Coal Company 
found it necessary to cease operations about the end 
of September last, and the property has lately been 
taken over by the Colonial Government for royalties 
and other c owing At the latter end of 
January it was discovered that a portion of the mine 
was on fire, and steps were at once taken by the company 
to keep this under control as much as possible. The 
necessary supervision has been continued by the Govern- 
ment, and only a very limited area of coal of commercial 
value is likely to be lost, that portion of the mine in 
which the fire occurred being already practically worked 
out. Some attention is being devoted to the coal de- 
posits in the locality of Collingwood, and it may eventu- 
ally become necessary to expend considerable sums in 
making the necessary provision for getting this coal to a 
market. The question of a systematic development 
of the field there is one which will demand care- 
ful consideration, and must largely influence the 
granting or refusal of ote gga for leases. In 
Otago the Kaitangata collieries rank first in order 
as producers, the output for 1899 being 111,510 tons. 
Shag Point Colliery is second in point of its out- 
put, which is practically equalled by that of the Night- 
caps Colliery in Southland. Throughout Otago and 
Southland there are a large number of small mines work- 
ing brown coal and lignite for local consumption ; and, 
having in view the future requirements of the gold- 
dred industry as regards its coal supply, considerable 
care will have to be exercised in respect of the granting 
of licenses or leases to mine coal on Crown lands, in order 
that the proper and efficient working of the coal deposits 
may be secured, and the reasonable demand for fuel in 

locality ep ee met. Owing to the growing 
demand for coal throughout the world, and a recent dis- 
location of shipping arrangements with New South Wales, 
in consequence of the restrictions caused by plague, the 
coal supplies of New Zealand have been drawn upon to 
an increased extent, and the consequently enhanced price, 
coupled with the difficulty of obtaining adequate supplies 
of coal of suitable quality in certain =. of the colony, 
may yet render it necessary for the Colonial sp tpt 
to consider the advisability of opening a mine to provide 
for its own requiremente, 
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‘“‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprmep By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPEOLFIOATIONS 
SELECTED ABSTR A OTTR THE AGTS 1888-1888, 


views given in the Specification Drawings is stated 
The sumer @ ¢ gi ~ , Z the Specyficat rf 


illustrated. 
Whore inventions are communicated ime abroad, the Names, &c., 
icators are given in ; 
nes) Spofeations i may be obtained at the Patent Office Sale 


ranch, 25, Southam: Buildings, Chancery-lane, W.C., at 


the uniform Pegg d 

date o advertisement of the epee of @ complete 

an is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


8. H. Edmunds, London. Paper-Insulated 
clties. July 27, 1899.—It is proposed to dispense with lead 
sheathing in paper-insulated cables in which the paper is im- 
pregoated with a mixture of resinous matter and oxidised oils 
rendered fluid by the application of heat. The paper is allowed 
to remain in the bath of resin and ore until it has become 
thoroughly impregnated, and on being withdrawn from the 
same, it is wound spirally upon the conductor, taking with it 
sufficient of the mixture to form a layer between the folds 
of the saturated paper, between the conductor and the paper, 
and also outside the paper; the insulation thus applied being 
then allowed to cool. Strips of paper saturated with an oily 
matter or lubricant which is free from moisture and of _ 
insulating qualities may be wound on the conductor alter- 
nately with the paper prepared as hereinbefore described. The 
paper is finally covered with a braiding, or lapping of a material 
such as jute, or cotton, and -passed through a hot bath of a 
mixture such as diatrine. (Accepted July 25, 1900.) 


e 

16,444. Siemens Brothers and Co., London. 
(Siemens and Halske, Berlin.) Tel Dh Receivers. 
(2 Figs.) August 12, 1899.—In chemical receivers of the photo- 
graphic class, it is proposed to produce the Se ay op impres- 
sion by means of kathode rays deflected relatively to the recording 
surface by means of the electromagnetic effect of the signalling 
current. The diagram illustrates a method stated to be suitable 
for recording Morse signals, and in which the kathode rays act 
indirectly through the medium of a flourescent screen, part of the 
light from which is transmitted to the recording sensitised 
surface through a lens. In a modified arrang t it is proposed 
to use a different current strength to signal each letter or sign, 





























Vv ese y 
and to arrange the kathode ray apparatus in such manner that 
the varying current strength causes variations in the deflection 
of the kathode rays in relation to a flourescent screen, the light 
proceeding from varying positions on which is transmitted to 
the recording surface by an optical system, comprising perhaps 
a lens and mirrors, or a lens, diaphragms, and a mirror; the 
diaphragms or mirrors being shaped so that an image of the sign 
it is desired to signal is recorded on the sensitised strip. Instead 
of straight-line deflections by currents of widely varying strength, 
& rotary deflection may be produced in the kathode rays by a 
number of magnets differently energised by currents transmitted 
through an equal number of conductors. (Accepted July 11, 1900.) 


559. W. Lloyd Wise, London. (Actien Gesellschaft 
Elektricitatswerke.) Dresden, Germany. [1 Fig.) Janu- 
ary 9, 1900—A double transformer for one phase alternating 
transmission over a three-wire system is constructed with a mag- 
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netic mass in which a middle connecting part takes magnetic 
flux correspondin approximately to the equalising current re- 


turned by the middl i i : 
cepted Jilly 18, 1900. . conductor of the distributing system. (Ac 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,578. W. J. Crossley, Manch 

oe A ester, aud J. Atkinu- 
evar on fe ce Sh 
opening it, and vo a ~ ge — 80 as to relieve the gear for 


; a pipe to an 
Temoving this detachable piece an open: Bo} ciently 


i be also removed. In 
arge internal combustion motors vy : 
exhaust valve gets very hot, and any say instante ts iy Eearoane 


water is also passed into the _ portion of the valve so as to 
lubricate the cylinder in which it works, and thus insure its dura- 
bility and satisfactory working. In some instances the exhaust 















SE 
Dae SS 


a} Wiimnad B 
¢ Ae iN 


a x 


RGSS ik SS SS 
N \ 





SS 


La, it 
2» SSO 
LMidd dda hbdddddddddidddddadadbddda thy, 






















Yiu apse narra ttt Wbddaile 


SEZTTINVTTIN 
SW Fe gee ee 
CSS QS Ss 
— a ASS wey NA 
N N 
Ss gs Ns 


valve is located horizontally, and the outlet for water is so 
arranged that it flows from the upper portion of the interior of 
the valve, thus tending to prevent accumulation of air or steam. 
(Accepted July 11, 1900.) 
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GUNS AND EXPLOSIVES, 


17,055. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, and Sir Andrew Noble, Newcastle-on- 
Tyne. Gun Mountings. [2 Figs.] August 22, 1899.—In 
mountings in which two guns are placed in cradles so as to recoil 
in the line of fire, the two gun cradles are arranged side by side, 
and each cradle is supported by a pair of trunnions, the axis of 
all the trunnions being in the same straight line. The two cradles 
can be coupled together so that the two guns may be elevated 
and sighted asa single gun, or they may be uncoupled, and each 
gun elevated and sighted independently of the other. The 
arrangement for coupling the two cradles together is as follows: 
A longitudinal keyway is cut in the adjacent sides of each cradle, 
which are close together, so that when the cradles are adjusted 


a 
ae 





to bring the axes of the two guns into the same horizontal plane, 
a key can be inserted in these two keyways to lock the cradles 
together and prevent one being elevated without the other. The 
top edges of the adjacent sides of the cradles are also — 
longitudinally, and a keep or keeps with projections to fit in these 
grooves, is bolted to the longitudinal key, the object of the 
“*keep” being to maintain the axes of the two guns strictly 
parallel with each other, and also to clamp the longitudinal key 
securely in place. Each cradle is fitted with the usual elevating 
and sighting gear for working the guns separately when the 
cradles are uncoupled, and, when the cradles are coupled the 
guns may be worked from either set of elevating and sighting 
gear, or from both sets. (Accepted July 11, 1900.) 


2735. E. H. Parsons and L. B. Taylor, Bir- 
mingham. Rifle Sights. [9 8.] February 12, 1900,— 
In tangent military back sights, for the purpose of providing a 
lateral motion to the leaf for wind gauge purposes, the sight 
leaf is attached to a pin sed through the so that the pin 
turns solid with the leaf in its- motion up and down to give dif- 
ferent elevations. The body is formed so as to permit of the pin 
travelling to right and left, so that when the leaf is partially or 


fig.]. Fig.8. 
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fully elevated the pin ome the leaf can be moved laterally for 
wind gauge purposes. The pin projects on each side of the bed 
to enable the sight to be readily moved by the hand. A flat is 
formed on the underside of the pin, against which the spring in 
the bed bears to keep it to its work in whatever ition it may 
be. By this arrangement the sight slide may be placed upon the 
leaf from the bottom, and therefore the top piece can be made 
solid with the leaf instead of being compened of attached parte. 


(Accepted July 11, 1900.) 
18,127. Sir W. G. Armstrong Co., Limited, 
and A. G. Hadcock, Newcastle-on-Tyne. ectile 


Proj 
Fuses. [4 Figs.] September 7, 1899.—This invention relates to 





an improvement ion time fuses by which the time ring is cloned 
to the body of the fuse. A ring of soft metal attached to the time 





many instances it is desirable 
‘© pass water through to keep it cool; in the improved valve 


by the shock of discharge. The ring of soft metal may be 
attached to the body of the fuse and is pressed into undercut or 
countersunk grooves formed in the time ring or supplementary 
ring. In one form, the end of the body of the fuse +4 shaped to 
screw into the nozzle of the projectile and is made hollow to con- 
tain the percussion parts. Its forward end has a forwardly pro- 
jecting stalk in which is contained the striker of the time fuse. 
Around the exterior of the stalk is the time ring and in 
front of this a supplementary ring held in place by the head of a 
screw which screws into the forward end of the stalk. A stem 
projecting forwards from the striker enters a hollow in the screw 
and is retained by a safety pin through the head of the 
screw. In the face of the time which is towards the supple- 
men ring, an undercut ve is made, the surface of which is 
serrated. Around the stalk another undercut groove is formed. 
The supplementary ring may be made of soft metal and is formed 
with two thin edges which enter into the above-named grooves, 
and is prevented from turning on the stalk by keys, or for this 
urpose the ve in the stalk may be serrated. On the shell 
ing fired the supplementary ring sets back, and the two thin 
ed of the soft metal are pressed into the undercut grooves 
and so secure the time ring to the body of the fuse and also serve 
to make this portion of the fuse gastight to the escaping gas from 
the time ring, which said gas escapes from a separate vent. 
(Accepted July 18, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


17,699. The Edisen Ore Milling Syndicate, Limited, 
London. (7. A. Edison, Orange, N.J., U.S.A.) Crushing 
Mill Rolls, [5 Figs.) September 1, 1899.—Rolls for crushin 
mills (stated to be specially suitable for the class of mill describec 
in Specification 8530, of 1898), are provided with roughened sur- 
faces, and have upstanding annular ridges or attached discs in 
rolling contact for the purpose of preventing the roughened eur- 
faces of the rollers from coming into contact with one another. 























The specification describes at length devices to which this arrange- 
ment isadapted. The claim is as follows: The hereinbefore-de- 
scribed combination with coe of rollers of comparatively small 
diameter, of crushing surfaces co’ from end to end, the 
corrugations in one roll registering with those in the fellow roll of 
the pair, and a separating rim at each end of each roll ing 
against a similar rim at each end of the fellow roll. (Accepted 
July 11, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


24,141. Sir J. F. Flannery, Lond and W. 
Boyd, Longbenten, Northumberland. Liquid Fuel 
Supply. [17 Figs.] December 4, 1899.—This invention has re- 
ference to the supply of liquid fuel to marine boilers as de- 
scribed in the applicants’ specification No. 15,791, of 1898. Pro- 
vision is made for the preliminary removal of water from the 
liquid fuel, and according to this invention heat is applied to 
the fuel and water while they are in the settling tank, to 
facilitate their separation. A steam or hot water coil can be 
used to heat the substance, and it is stated that the higher the 
temperature to which the water and oil are rai within the 
usual limits of boiler temperatures), the more quickly is sepa- 
ration effected. (Accepted July 25, 1900.) 


18,979. H. Zoelly, Zurich, Switzerland. Turbines. 
(10 Figs.] September 20, 1899.—In turbines, according to this 
invention, the parts acted upon by the driving force consist of 
radial bars of comparatively great length, the cross-section of 
which bars increases towards the axis of the wheel so that they 
(in so far as centrifugal action is concerned), are of proportional 
or approximately uniform strength. The outer ends of the bars 


























are shaped like reaction-turbine buckets. In addition a thin disco 
is arranged on the bars on each side of the wheel to cover 
the openings between successive radial bars 80 leave only 
the outer ends of the said bars free, the object being to prevent 
the suction which would otherwise ensue in the s between 
the radial bars. The discs are thickened towards the axis so as 
to be of uniform or approximately proportional strength through- 
out. (Accepted July 18, 1900.) 


PUMPS. 
10,292, Simpson, Strickland, and Co., Limited, 
artmouth. Direct-A 8 


and W. Cross, cting Steam 
4 Figs.) June 5, 1900.—This invention relates to 








ring or to a supplementary ring is presged into undercut grooves of | P 
corresponding shape formed in the body of the fuse, preferably 


amps. [ 
direct-acting single-cylinder steam pumps arranged tandemwite, 
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and relates partly to the steam end and partly to the water end 
of such pumps. A loose liner is provided for the steam piston 
valve, and is combined with a packing gland whereby the whole 
can be removed when required, and in the pump cylinder near each 
end thereof there are relieving water ports, whereby the water 























pressure is relieved just as the steam port is closing, so that the 
pressure is equalised on the two sides of the water piston, and 
the steam is enabled to expand and carry forward the piston, and 
with it the piston valve, and thus reverse the motion. (Accepted 
July 11, 1900.) 


RAILWAYS AND TRAMWAYS. 


20,587. H. S. Maxim, London. Electric Conduit. 
{14 Figs.) October 13, 1899.—According to this invention the 
trough of the conduit is made from lengths of sheet steel bent 
into trough-like form, and the slot rails are detachably connected 
to the conduit in such wise that they can be removed without 
unduly disturbing the road bed ; they have a deepdepending flange 
which lies against the side of the interior of the conduit trough. 
The slot rails above the horizontal web are formed with a channel 
or recess in which paving blocks are inserted. There is a sup- 
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port for the electric conductor formed in two lengths electrically 
insulated from each other and connected together by a metal 
sleeve squeezed around the meeting ends of the two lengths—in 
one form this support comprises a wooden bar connected to the 
conductor at or near its ends and with the conduit at or near its 
middle portion. Loose drain pipes are used for carrying off 
water. The transverse bars are disposed with their inner ends 
beneath the conduit and their outer ends beneath the rails. 
(Accepted July 18, 1900.) 


MISCELLANEOUS. 


10,705. G. M. Westman, New York City, U.S.A. 
Manufacture of Lime and Carbonic Acid. [3 Figs.) 
June 12, 1900.—To produce lime and carbonic acid cheaply and 
in a marketable condition, a heated mixture of steam and carbonic 
acid is passed through a column of broken limestone. Part of the 
mixture of steam and carbonic acid is then taken off for the con- 
densation of its carbonic acid, and the remaining portion of the 
mixture is passed over water, 80 that it may become sufficiently 


























eaturated with moisture, and is then reheated, to be again passed 





rotated. It is stated that an eccentric, oval, or four or more 
armed disc may be substituted for the trefoil-shaped cam i 
desired and the first claim isas follows: 1. The improvements in 
means for converting reciprocal into rotary motion, consist- 
ing in a cam disc keyed to the object to be rotated, said diec 
Fig.1. 
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cam having its periphery of either convex or alternate convex and 
concave form and arranged to be operated by the contact there- 
with of an antifriction roller mounted upon the outer end of the 

iston-rod, substantially as described and illustrated. (Accepted 
July 25, 1900.) 


9989. R. Haddan, London. (Huelsberg and Co., Char- 
lottenberg, Germany.) Fireproofing. May 30, 1900.—It is 
stated that in the methods hitherto employed for making wood, 
paper, fabrics, and the like fireproof, the simple ammonium salts, 
such as the er sulphate, or chloride, have been most fre- 
quently oa. e effectiveness of these salts of ammonium as a 
protection against fire is great, but their employment for the pur- 
pose mentioned is limited, because they all have the disadvantage 
of being readily soluble or even hygroscopic. In order to avoid this 
disadvantage of the simple ammonium salts, and according to this 
invention, sulphate of ammonium, known as an excellent preven- 
tive of fire, is used ia the form of the not easily soluble and non- 
hygroscopic metal double salte—such, for example, as magnesium 
ammonium sulphate, which, when heated to a relatively low tem- 
perature, separates into its component parts, of which the 
ammonium sulphate is especially effective in the known manner. 
In the case of impregnating wood, it can be subsequently treated 
with boracic acid, or the boracic acid can be added immediately 
to the double salt used. (Accepted “uly 25, 1900.) 


5242. W. B. Johnson, Liverpool, Lancs. (F. A. Fitz- 
geraid, Niagara Fails, U.S.A.) Carborundum. March 20, 
1900.—Carborundum, in its primar facture, pies only 
about 40 per cent. of the spaces fill J the materials from which 
it is formed, so that it is obtained only in spongy or separated 
masses, and cannot be originally produced in the shape of the 
articles into which it is intended that it shall be made and to 
manufacture which it has been the common Fn gece 5 to mix the 
carborundum with some kind of potiery material, and then, after 
moulding, to fire the product. To produce articles of approxi- 
mately pure carborundum without clay admixture according to 
this invention the spongy carborundum is reduced to grains or 
powder, mixed with a carbonaceous agglutinant such as glue, 
pressed into the desired shape, and heated in an electric furnace 
to about the temperature used in the production of carborundum. 
If desired, graphite may be mixed with the grain or powdered 
carborundum, to render the resulting substance electrically con- 
ducting. (Accepted July 25, 1900.) 


19,032. Siemens Brothers, and Co., Limited, 
London. (Siemens ani Halske, Berlin.) Purifying Gases 
from Dust. [2 Figs.) September 21, 1899.—Blast-furnace gases 
are, according to this invention, deprived almost entirely of the 
fine dust which they contain and which is so injurious to gas en- 
gines, by having steam (or watery vapour, which by the heat of 
the gases is subsequently converted into steam) mixed with them, 
and by being then cooled to the dew point while within or before 
passing into a chamber through which they travel so slowly that 
the wet dust can readily settle. Filtering screens may be used. 
When a very small settling chamber is to be employed the small 
particles of dew are advantageously converted into larger ones 
by a succession of the damping and cooling operations. An 
apparatus on the latter plan is described and illustrated. (Ac- 
cepted July 25, 1900.) 


19,179. F. Scheibler, Aachen, Germany. Friction 
Wheels. [5 Figs.] Seotember 23, 1399.—To attach the surface 
covering of friction wheels, the two ends of a covering band or 


























over the stone. In the apparatus descri r -like 
heaters are employed, one serving to raise the temperature of the 
mixture while the other is being heated. The lime is removed 
from the bottom of the column. The pressure in the system is 
adjusted by the weight of the gasholder, and circulation of the 
mixture of gas and steam may be produced by a blower assisted 
by a water jet operating on the mixture previous to its being 
heated. (Accepted July 25, 1900.) 


9974. R. C. Carty, Bishops Waltham, Hants. Con- 
verting Reciprocal into Rotary Motion. [3 sige.) 
May 30, 1900.—The action of this gear is sufficiently indicated by 
the diagram which illustrates the principle of the device pro- 
posed for use with an engine, and which is apparently intended 
to connect unidirectional straight-line impulses. The piston-rod, 
when moving in one direction, actuates a roller which bears on 
the edge of a three--armed cam disc attached to the object to be 
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bands are passed through a slot or slots in the periphery of the 
wheel, for the purpose of being tightened and fixed underneath 
the rim. Above the place provided for the passage of the ends of 











each band will, of course, appear a gap, recess, or interruption in 


f | the covering which would have the effect of producing shocks or 


vibration ; and in order to avoid this, the covering of the wheel 
is formed of several parallel bands or strips arranged side by 
side, the ends or joins of which are so a upon the periphery 
of the wheel that the gaps or joins not be in dine laterally 
across the wheel, but that the several bands shall ‘‘ break joint” 
in their arrangement. One end of each band is held in an adjust- 
able grip by which it may, when necessary, be tightened upon the 
surface of the wheel. (Accepted July 18, 1900.) 


20,004. W. P. Thompson, Liverpool. (C. Ru‘olph 
Paris.) Flexible Metallic Tubing. [11 Figs.) October 5° 
1899.—To avoid the unequal wear which ensues in flexible metallic 
tubing conveying water or corrosive liquids, by reason of the ease 
with which the cut edges of the strip from which the tubing is 
made oxidise ; the edges are turned over and lapped either inter- 
nally or externally as may be desired, thus effecting the object 
intended, also providing a stronger tube. In case it is neces- 
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(20,004) 
sary to maintain the elastic packing more firmly in its seating 
for instance when the tubing is intended to contain steam, gutters 
or grooves are formed in the walls of the cross-section parallel to 
the axis of the tubing, in which grooves the major part of the 
elastic washer is lodged. This may be more conveniently attained 
by forming the protective piece in such a way that it is turned 
or bent on the inner side of the channel, but preferably horizon- 
tally, or not far enough to lie flat against the other part ; and then 
forming the grooves in this part. (Accepted July 11, 1900.) 


8705. F. W. Carter, Birmingham. Photome 
(3 Figs.) May 11, 1900.—This invention provides a weet 
whose final adjustment is attained while observing the compara- 
tive distinctness of a diagram of variously spaced cross lincs 





or of figures progressively increasing in siz2. In the simplest 
form of apparatus in which a sliding double V-shaped screen is 
used, the diagram is drawn upon a transparent surface, which 
is placed in front of the screen. Telescopic apparatus is described. 
(Accepted July 18, 1900.) 


8486. T. A. Edison, Llewellyn Park, N. J., U.S.A. 
Phonograph Records. (2 Figs.) May 8, 1900.—To obtain 
clear phonographic records upon cylinders of small diameter, an 
original is produced upon a cylinder of large diameter, and is 
used to actuate the recording device which cuts the duplicated 
record on the cylinder of less diameter. The larger cylinder 
carrying the original record is revolved at a higher peripheral 























speed than is the cylinder of small diameter. In one instrument. 
the mandrils carrying the o al record and the blank for the 
reproduction, are rotated at the same speed ; a bridge to which 
the reproducer is pivoted being carried over the original record ; 
in some cases a floating bridge carriesthe recorder, and extends 
between the original and the blank. (Accepted July 18, 1900.) 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, aod 
reports of trials of patent law cases in the United States, TS 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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AGRICULTURAL MACHINERY AT 
THE PARIS EXHIBITION. 
(Continued from page 296.) 

United States.—Continuing our general review 
of the agricultural machinery exhibited at Paris, 
we come to the very important collection of the 
United States, which not only includes implements, 
but a large number of exhibits of agricultural pro- 
ducts. such as cereals, wool, wine, preserved meat 
and fish, &c.; there is a very complete collection 
of statistics and diagrams recording the work and 
researches of various agronomic stations, distributed 
throughout the great range of territory of the United 
States. There is also a very interesting retrospec- 
tive exhibit, reproduced for the most part from 
the models of the Patent Office at Washington ; 
wherever possible these models are shown in motion 
by means of current from a special dynamo. This 
really superb collection, contributed by the Deering 
Company, of Chicago, contains no less than 202 
exhibits of models, diagrams, and portraits of lead- 
ing makers of agricultural machinery. It would be 
beside our purpose to give a complete list of these 
models, but it would be of interest to place on 
record the names of the inventors of certain classes 
of implements, together with the dates recorded by 
the American Patent Office. These names are as 
follow : 

Mowing Machines.—Evoch Ambler, 1834 ; E. Danford, 
1850; William F. Ketchum, 1852; Cyrenus Wheeler, 
1855 ; Jonathan Haines, 1855; Aultman and Miller, 1856 ; 
William A. Kirby, 1856; Adriance Platt and Co. (Lewis 
Miller), 1858; O Hussey, 1858; C. H. MacCormick, 
1861; William A. Kirby, 1869. &c. 

Reapers.—Patrick Bell, 1826; Obed Hussey, 1832; 
Abraham Randall, 1833 ; C. H. MacCormick, 1834 ; Obed 
Hussey, 1841; Ferdinand Woodward, 1843.1845; George 
Fsterly, 1844; A. J. Cook, 1846; Walter KE. W. Wood, 
1855; Samuel Johnston, 1865; Wood and Rosenbrook, 


1871; &c. 

Binders.— Watson, Renwick, and Watson. 1851; 
Watson and Renwick, 1853; Charles W. and William 
W. Marsh, 1858; John F, Appleby, 1858; Stephen D. 
Carpenter, 1866; James F. Gordon, 1868; George H. 
Spaulding, 1869; Sylvanus D. Locke, 1874; Charles 
W. and William W. Marsh, 1875; Deering-Marsh, 1878; 
Jobn F, Appleby, 1879, &c. 

Maize Reapers —Richard H. Morrow, 1866; Deering 
Company, 1893; Charles S. Sharp, 1895, &c. 


In order to accommodate the very numerous 
exhibits sent by the American constructors, it was 
necessary to build a special pavilion with two 
stories ; this occupies a site near the Avenue de 
Suffren, between the Swedish Pavilion and the 
monumental chimney kelonging to the foreign group 
of steam generators. The more important manufac- 
turing establishments represented, are Oliver, of 
South Bend, Indiana ; the Syracuse Chilled Plough 
Company, of Syracuse, New York ; the Deere Com- 
pany, of Moline, Illinois; Osbornes, of Auburn, 
New York; the Johnston Company, of Batavia, 
New York; the 8S. L. Allen Planet Company, of 
Philadelphia ; and Messrs. Whitman and Barnes, 
of Akron, Ohio. All these have sent fine col- 
lections of ploughs, harrows, cultivators, and disc 
pulverisers. Amongst these, the one-wheeled 
Oliver ploughs are worthy of note; there are 
several types specially intended for vine culture ; 
worth noticing also are the so-called Tilbury 
ploughs, subsoil ploughs, harrows with flexible 
teeth, and others with teeth so mounted on a 
frame that their angle, and consequently their 
depth of penetration, can be easily regulated by 
means of a lever. The Deere disc ploughs have 
some original features ; the share and mould board 
are os by a spherical casting running loose on 
aspindle kept at anydesired inclination on the frame, 
which is carried by three wheels and has a seat for 
the driver. It may be mentioned that in 1899 the 
agricultural testing station at Paris conducted a 
Series of experiments with a disc plough ; both in 
paral rrp a tiie: machine did not involve 

ive traction, opos rotati loughs 

we may refer for a Fitna gr that of Shak 
Pasha Nubar, described in our notice of Egyptian 
exhibits. We omitted to mention that its pulverising 
— extends to a depth of 8 in. to 12 in. on the 
8 oe of earth it moves, and the thickness of which 
the ~ regulated from 0 to 6 centimetres. Ploughs of 
Esk; isc type, which were first seen at the Chicago 
= ibition of 1893, are now largely used throughout 
© United States. _ Cultivators with flexible teeth 
rere on two jointed frames, are shown by the 
: _ Company: Pulverisers of great width, and 
—— types of im lements for cleaning maize and 
er crops, planted in rows about 3 ft. apart, are 





specialities of the Johnston Company. Small hand 
x sone hoes, and hand drills, are sent by Messrs. 
Allen and Co. and Messrs. Whitman and Barnes. 
Mowing and reaping knife bars, hay elevators, and 
transporters, also come from the last-named firm. 
Messrs. Withington and Cook and Messrs. Jackson, 
of Michigan, make good exhibits of forks, hoes, 
rakes, and other small hand tools. 

The most important part, however, of the American 

agricultural exhibit refers to harvesting machinery. 
All these machines are admirably displayed, and 
their design and construction are of high class 
throughout. In this rapid review it is impossible 
to give any minute description of the various 
machines, because they only differ from each other 
in points of detail, an examination into which 
would carry us too far. It would be, in fact, very 
difficult to pronounce a useful opinion’on the rela- 
tive advantages of the different implements. A 
noticeable feature in the mowing machines is the 
use of large wheel gearing ; in some types the first 
pair of gear wheels is replaced by a chain trans- 
mission ; many of the machines have their shafting 
running in roller or ball bearings, apparently under 
a mistaken idea as to the amount of economy in 
traction that will result from this arrangement. 
Mr. Ringelmann’s experiments on the resistances 
of agricultural machines of this class have shown 
that if 100 represents the total effort of a mower, 
30 per cent. is absorbed in the rolling resistance on 
the field, 22 per cent. in the gear for transmitting 
movement from wheels to the cutting bar, and 48 
per cent. is utilised for the actual work of cutting 
the crop. Assuming that the use of roller or ball 
bearings would effect an economy of 20 per cent., 
this saving would only be applied to the transmis- 
sion mechanism, which, instead of absorbing the 
22 per cent. would only require 17.6 per cent., so 
that the total traction of the machine would fall 
from 100 to 95.6 per cent., a very small matter. 
The unit of 100 was taken in the ratios given above 
for the sake of simplicity; it should be added 
that two horse mowing machines are in question, 
the length of whose cut varies from 1.27 metres to 
1.31 metres ; these absorb, according to the type, a 
tractive effort of from 81 to 126 kilogrammes per 
metre of length of cut. 
_ The ball bearings used in the machines just 
referred to, are made of hickory wood, in order 
probably.to avoid the molecular disturbances which 
are set.up sooner or later in steel balls submitted 
to constant vibrations. The bar carrying the 
cutting blade is held in sliding shoes, which, in 
many types exhibited, replace the older rollers ; 
two levers regulate the ee of the cutting 
bars, one for-adjusting the angle, the other for 
raising it clear of any obstacles in the field, or for 
transport. and a coiled spring are often 
added for operating this last-named lever. In one 
model, the swing beam is provided with a spring, 
which it is claimed results in a traction economy of 
10 per cent. ; with a thoroughly efficient arrange- 
ment of this sort a better result could be obtained, 
as was shown by Mr. Ringelmann in 1893. Most 
of the mowing machines can be converted into 
reapers by suitable attachments, including a 
revolving hand-rake operated by 8 man seated by 
the driver. Several of the exhibitors show one- 
horse mowers ; but the practical application of these 
machines is limited to the cutting of park turf. 

Attention should be directed to the automobile 
mowing machine, exhibited at the Champ de Mars 
by the Deering Company; a similar machine by 
MacCormick is to be found at Vincennes. In 
the Deering machine, the motor, which is operated 
by petrol, is horizontal, and placed in front ; the 
water reservoir is arranged beside the driver’s seat ; 
the machine is carried on three wheels controlled 
by differential, and by reversing, gear. Obviously 
it was a matter of very considerable interest to 
test these machines on the field, and steps were 
taken to carry out such tests by the Société d’ Agri- 
culture de Meaux, an Association which in France 
always takes the lead in agricultural progress. It 
has been due to the efforts of this Society that 
many agricultural machines have become success- 
fully established in France. +t. organised and 
carried out the famous triald BF petro motors in 
1894, and those with alcoho! in 1897. The 
plough trials in 1898 and the Society’s action with 
regard to hay presses in 1899, have had very im- 
portant results for the French agriculturist. The 
tests of the automobile mowing machines took 
place on June 30 last, on the grounds of Messrs. 
Cartier Pére et Fils, in the presence of a large 








number of people, French and foreign, who were. 
invited by Mr. Jules Bénard, President of the 
Agricultural Society. The Deering mower has a 
gear transmission ; the machine is mounted on two: 
wheels, and its direction is controlled by a steering: 
wheel. The MacCormick mower has a chain trans- 
mission, and the steering wheel is controlled by a 
lever. The cutting devices in both machines call 
for no notice. The crop in the trial field was a 
second cutting of lucerne, the quantity being 
estimated at from 1500 to 2000 kilogrammes of dry 
fodder per hectare. The forward speed of the 
machines varied from 1 metre to 1.10 metres per 
second ; the width of cut was about 1.20 metres. 
for a knife 1.30 metres long ; the rate of cutting was 
about 1 acre perhour. Both machines worked 
remarkably well, and-it was the opinion of many 
present that the problem of mechanical traction ap- 
plied. to this class of agricultural implement, was 
solved. 

The combined reaping and binding machines have 
an elevator open at the back, and are mounted on 
very rigid steel frames of various sections—flat, 
angle, UJ, or tubular ; the wheels have steel spokes 
and bosses ; the chains have links, either of cast 
iron or steel. Roller and ball bearings are applied 
throughout almost all these machines. In the 
earlier types of harvesting binders the knife was 
placed to the left of the driver ; to-day it is almost 
the invariable practice to place it on the other side. 
In many localities, parti ly in those where right- 
handed ploughs are employed, it is found prefer- 
able to have the knife on the right side. In some 
of the exhibits the tensions for the endless canvas 
bands are regulated by springs, and they can be 
rapidly stretched by throwing over a small lever. 
This isa very useful device, because it is undesir- 
able to leave the travelling bands stretched when 
the machine is not in use, especially when it is left 
in the open field at night. The principle of the 
Appleby binder (1874) is employed by all the 
American constructors, excepting by Messrs. Wood 
and Co. The only differences which exist are in 
the disc, or other device for cutting and tieing the 
string. Some exhibitors have attempted to give to 
the binders a variable movement, in order that the 
speed of the parts may be, as far as possible, in 
inverse proportion to the resistance offered. During 
a part of the time the machine runs more slowly, 
but the total time for the cutting operations re- 
mains the same. The actual value of these devices 
is difficult to determine ; but it is evident that it 
is impossible to reduce the total mechanical work 
which has‘ to be exerted in the operation of 
binding. 

The work of a reaping and binding machine may 
be divided into two periods; over a distance of 
4 to 5 metres the tractive effort is relatively small, 
but it suddenly increases over a distance of 1.30 to 
1.90 metres during the tying operation. Attempts 
have been made to diminish the shock created by 
this sudden change of effort by the use of a friction 
wheel, about 20 in. in diameter, placed at the back, 
and mounted on a shaft at right angles to the axle. 
The flywheel makes about 10 revolutions per metre 
forward, and of necessity it increases to a certain 
extent the average traction of the machine; but 
it may diminish the amount of sudden variation in 
the tractive effort. - All these machines can be fitted 
with an elevator, the application of which was 
shown for the first time, in 1884, at the British 
Royal Society’s Show in Shrewsbury. The 
American makers also exhibit that large t of 
harvesters and elevators operated by four horses, 
and known under the name of ‘* Header” machines 
in the United States, and of ‘‘Espigadora” in 
Algeria. Some maize harvesters are exhibited, and 
a number of small knife sharpeners and other 
accessory devices for mowers and reapers. 

Of the other agricultural implements, notice 
should be taken of the hay presses, operated both 
by horse gear and by steam, shown by the Whitman 
Company, of St. Louis ; the winnowing machines 
of Messrs. Johnson and Field, of Racine, Wiscon- 
sin; a MacCormick maize thrashing machine, 
shown at Vincennes; maize mills worked by horse: 
gear or steam power ; and a centrifugal cream sepa- 
rator 0 by steam power, exhibited by Mr. 
P. M. Pareles: of West Chester, Pennsylvania. It. 
is claimed that the last named machine is driven at 


an unparalleled speed ; the driving wheel is fixed to 
the periphery of the bowl. Amongst the minor ma- 
chines exhibited is a sheepshearing device, driven 
by a crank or belt, with a flexible shaft ; itis claimed. 
that with this machine the animal can be 


sheared 
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more closely than by hand, so that the weight and 
value of the fleece are increased. The Stower 
Manufacturing Company exhibit their so-called 
‘*Tdeal” windmill mounted on a tower 30 metres 
in height ; this is at Vincennes ; the wheel, which 
has curved sails, is made entirely of galvanised 
steel ; it drives the crankshaft by a pinion gearing 
into a wheel with inside teeth ; the ratio of the 
gear is2.5to1. The tail on the wheel shaft acts 
on a brake in such a way that in heavy storms the 
wheel folds back parallel to the tail. The tower, 
made of light galvanised steel angles, can be erected 
very easily without staging. The use of automatic 
windmills of the modern type is spreading largely 
in France. 
(To be continued.) 








THE NATIONAL CASH REGISTER 
COMPANY, OF DAYTON, OHIO. 
(By Our New York CoRRESPONDENT.) 


Tue works of this company at Dayton, Ohio, were 
visited by the American Society of Mechanical 
Engineers during their summer meeting at Cin- 
cinnati. The Society was conveyed to the works 
on special cars run by trolley, and were received in 
the new building into which the company has just 
moved, and a view of which is given in Fig. 1 on 
page 374; in this connection it is interesting to see 
where the business started in 1882, as shown in 
Fig. 2 on the same page. The party was shown 
through the buildings in groups of eight, with a 
thoroughly competent guide furnished for each 
group; this guide had a typewritten schedule 
of his route, and no two routes were alike. The 
results were salutary—no crowding, and ample op- 
portunity to ask questions. 

The grounds of the company include about 84 
acres, and have been tastefully laid out under the 
supervision of Mr. J. C. Olmsted, one of the best 
landscape engineers in the United States. In 
general the buildings are the administration build- 
ing, 350 ft. by 60 ft., and three storeys high. 
South of this is the machinery hall, 350 ft. by 
50 ft. and four storeys high. On entering this the 
visitor is at once struck with the brightness, the 
constant flow of pure air, and the general happy 
countenances of the employés. There is also the 
National Cash Register House, which is a small 
social settlement of which we shall speak hereafter. 
West of the main building is an entire block 
on which are located a complete brass foundry 
and a number of smaller buildings, such as the 
etching, pattern, carpenter, painting, blacksmith, 
photograph, landscape gardening, and other depart- 
ments, and also the buildings for the cooking 
school and the boys’ brigade headquarters. On 
the next block south-west are the boys’ vegetable 
gardens, and midway, block No. 3, the last being 
used for storing waste and scrap, so that all parts 
near the factory buildings are Kept clean and free 
from rubbish. yo» 

The questions naturally arise: ‘*‘ What is a 
cash register, and what will it do?’ No doubt 
most of the readers of this article have seen 
them; almost all bar-rooms in the United 
States employ them, and many of the Depart- 
ment stores. As to what they will do, it may be 
said, they will do almost’ anything but talk; in 
fact, we were given fifty reasons why every mer- 
chant should use one A few of these will describe 
it: ‘‘ It tells the amount of each sale, and who made 
it.” ‘It enables you to balance your cash in five 
minutes.” ‘It tells the effectiveness of different 
kinds of advertising ;” and then the writer goes on 
to show. : How dishonesty is detected ; how goods 
charged are registered ; how the average amount of 
money spent. by- each customer is recorded ; also 
the number of purchasers, and the number who do 
not purchase anything ; and that it shows when to 
increase or decrease the .umber of clerks ; it also 
is a record which prevents, disputes as to over- 
charges, &c. Any reader desiring the other reasons, 
has only to write to the. company, and he will get 
all the literature he can possibly require, printed 
on beautiful paper, and really a work of art. 
It is stated in this circular that 172,000 cash re- 
gisters have been sold since 1884; that the com- 
pany has 142 offices in all parts of the world ; that 
they employ 1681 men and 264 women. The pre- 
sident, and his brother the vice-president, owned a 
farm a few miles from the present city of Day- 
ton, and on this they located the factory. The 
writer is going somewhat into particulars, because 
he believes these gentlemen are working at the 





greatest question of the time in a conscientious and as the envelope is shifted thus shows the rate of 


common-sense manner, and that their example in 
the labour question can be imitated with profit. 


nised in 1882, in 1884 they had developed into | 


0: 

making two styles of register, in 1898 they made 
106 various styles, and sold that year 25,000. The 
registers are divided into five classes: Desk auto- 


adding and check printing, and total adding. The 
daily shipments are 115, and each register contains 
from 500 to 2000 parts. In the manufacture of the 
No. 79 type 3236 small tools are required. 
The entire business is conducted under the direc- 
tion of the president, vice-president, and general 
manager by a series of committees. 

For the business control is an executive com- 
mittee of nine, with the general manager as 
chairman and executive officer. The manufactur- 
ing department is controlled by a factory com- 
mittee of five experts in various lines of work, 
one of whom acts as chairman, and a majority con- 
trols. It meets regularly for general consultation, 
and its duties are those usually undertaken by a 
superintendent and assistants. There are also an 





progress, while the envelope contains full minutes 
of what action and discussion has been had. 

In carrying out this policy of information there are 
frequent meetings of a part or all of the factory force 
At intervals—in Advance Club hall—a large, well. 
arranged room on the third floor, are held meetings of 


graphic, manifold autographic, detail adding, total the Advance Club, which includes the officers of the 


company, members of various committees, the heads of 
the office departments, and all foremen and their assis- 
tants. A programme is arranged for these meet- 
ings, and all complaints and suggestions from the various 
departments are received and carefully considered. Tha 
proceedings of these meetings of the Advance Club ara 
— aor on the day oe in The Advance Club 
Record, which is distributed to all employés. A copy is 
sent to each member of the selling force. Semi-mouthl: 
meetings of all foremen of factory departments are held 

at which details of work are considered, and suggestions 
made for helping one another. 

To give further information, annual conventions are 
held for all the salesmen and employés of the company. 
These conventions bring together nearly 300 agents and 
1500 employés about the factory for an entire week for 
the discussion of important questions connected with the 
company’s business. 

In order that every employé may give the company the 
benefit of his ideas, in every department is placed an 


inventions committee, an oftice committee, and | autographic register on which any one may write his 








en mma 





Fic. 5. Women’s Soop, Dayton Cash RecisteR Works. 


others are added as required, each having special 
duties to perform. 


The selling force, which is responsible to the sales 
department, is under the immediate supervision of seven 
district managers, who are responsible to the manager of 
agencies. They visit their territories regularly, and meet 
at the factory every few months to assist in outlining the 
selling policy of the company, and to report upon condi- 
tions affecting the sale of registers. 

Each of these committees and divisions has its special 
work, and makes its decisions independently ; always, 
however, with direct view to the best advantage of the 
entire business. Important matters which any committee 
may not be able to decide, or which involve some change 
in policy, may be carried from the lower to the higher for 
decision. Only matters of the greatest importance are 
ref to the president and vice-president, so that a 
large portion of their time may be devoted to the study 
of methods for enlarging and extending the business. 
The work of these committees, as well as that of the 
several departments, is kept in order and planned for 
through a series of monitor boards, which e the 
of record books, stock books, &c., and which keep im- 
portant items always before the eye of the worker. Bya 
system of colours the condition of each matter of busi- 
ness is known at once, and the need of haste or delibera- 
tion is clearly indicated. 

The policy of the company is to give the fullest in- 
formation on all subjects to employés, so that every one 
may act intelligently. Almost every detail of the busi- 
ness, including even the number of registers to be made, 
of orders on hand, and of shipments made, is posted in a 
conspicuous place in the factory. 

In regard to the colour system, it may be said 
there is a large cabinet, Fig. 8, containing a series 
of itions capable of holding a large envelope, 
and o _—e to the partitions is a colour beginning 
with k and changing to white; each colour 





criticisms or suggestions. During 1897 about 4000 sug- 
gestions were made by employés, of which 1078 were 
adopted for use. in some department of the business. In 
the next year 2500 sugges were made, showing the 
improvement in work and the difficulty of finding new 
points of change. A smaller number is expected this. 
year ; 615 dols. in gold is given each six months in prizes 
to the fifty members of the factory and office forces making 
the best suggestions for improvements in the manufacture 
of registers or in the conduct of the business. These 
prizes vary from 5 dols. to 50 dols. each. Officers, heads 
of departments and their assistants, are barred from the 
competition, so that the opportunity is open to the rank 
and file for successful effort ; 100 dols. in gold is also given 
each month to the two salesmen making the best records 
of sales for the three preceding months. : 

The presentation of these prizes is always an occasion 
of eral interest. In the summer a grand reception 
and lawn féte is given in the grove south of the factory, 
all employés and their families are present, sometimes 
3000 to 4000, and there is dancing, music, fireworks, and 
a good spread. In every division are monitor boards, 
showing the proficiency of each department. In the fac- 
tory, for instance, the board shows health, punctuality, 
quality, quantity, and cost. There is also a prize banner 
to be Gone in the department showing the best record, 
and that department which has this the most is given & 
trip to Cincinnati, and all ex are = by the com- 
pany. As to the standard of the Employment Bureau, 
it may be said, only high school graduates are accepte 
for office departments, and only yo men trained in 
mechanical and manual training schools in some of the 
factory rooms. 


What struck the writer on entering the rooms 
shown in Figs. 3 and 4, page 374, was the great 
intelligence among the men, evidenced by bright 
thoughtful faces ; and on conversing with some of 
them, this first impression was confirmed. Here, 
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then, was one of the secrets of success—the employ- ing, tool supply, mill, punch, screwmaking, various | 
ment of a superior class of men. When visitors call, — rooms = og different classes of registers | 
he flags are raised, and notices like the following | #"° the numerous other divisions common to large fac- | 
the flags . . 1 © | tories. Near by are the various raw stock rooms, the | 
are put in every room and in conspicuous places: | brass cabinet room, the polishing and buffing room, the | 
AmericAN Society OF MECHANICAL ENGINEERS. | cabinet, the inspection and the plating and lacquering | 
The flags are up to-day in honour of the visit of the | TOOMS. Rages ap there are oe foundry, the pattern 
members of the American Society of Mechanical Engi- | T0O™ the etching department, the blacksmith shop, the 
neers, who have been in session in Cincinnati and have 


carpenter shop, the paint shop, the indicator room, and 
made the trip to Dayton especially to visit our factory. | the lock and drill room, with others of equal importance. 
Bulletin No. 226. May 18, 1900, 


There are four experimental rooms, where over 25 men | 
i are constantly engaged working out new inventions. 
This naturally develops a personal interest from There are also the composing room, press room, bindery | 














Fic. 7. Tue Boys’ VeGetaBLeE GARDENS. 


ly employes in their visitors. The company attri- | and prs am pry preparation of the exten- 
ute its success to the following: First, meetings | ive #dvertising matter of the company. 
of the employés ; second, ments Heli from the zonks’ | .The photographing department prepares the erate 
third, individual responsibility ; fourth liberal | views required, and makes the large number of lantern 
salaries ; fifth, quick decisions vy; ’ slides used for instruction and entertainment. 

The extent and characte an ee | The cost and piecework departments have care- 
somewhat by the number ih San or ok po occ | fully arranged systems such as these important de- 
of the factory. These are 65 in number. They include, | partments require. There is also a training school 


in the machinery department, the tool-room, tool design. | for salesmen, and no salesman can go out in the 











country till he has spent at least six weeks in this 
school and passed a proper examination. This last 
is made a species of entertainment. The theatre 
in the works is set with a scene representing, for 
instance, first, a dry goods store, after a grocery 
shop, or a drug store, or any similar shop, and the 
candidate enters and endeavours to prove to the 
hard-hearted and hard-headed proprietor (usually 


| a veteran salesman) why he must buy a cash register 


in order to properly conduct his business, and the 
other meets him with an equal array of arguments 





Fie. 8 


as to how useless it is and how well he has 
done without it for these many years. 
proprietor and the salesman are changed constantly, 
a great variety is imparted to the performance. 
Instead of selecting men at random, the employ- 
ment department has a thorough system of record 
of employés, former employés, and applicants for 
positions, and the best are selected—education, 
character, and training being the guiding elements 
in making a choice. 


As the 


The company announces its 
roblem in a few words : It is desired to make a 
usiness successful from the capitalist’s standpoint, 


without infringing on the rights and needs of 
the employés. 
roundings 
production of good work, and attract a much 
better class of employés. They then pay good 
wages, and give unusual attention to matters of 
sanitation, cleanliness, light, ventilation, heating, 
and ornamentation. 
and machinery constantly, the desire to have things 
in that condition is heartily entered into by the 
workmen, and it was quite evident they were 
careful about the waste. 
insisted on, indeed, there is a moral tone in this 
direction among the men, and ample facilities are 
given for it, such as bath-rooms, shower baths, 
&c., and all are urged to use them freely, and each 
has his locker and towel, and is allowed 20 minutes 
of the company’s time every week for this pur- 

se. 
-~ portable library is wheeled into the de 
and the men use it freely. In addition to all this, 
there are various workmen’s clubs which meet in 
the theatre, and have their own literary discus- 
sions, read papers, &c., and in addition receive 
entertainment and profit from some of the famous 
men of the day. That great actor, Mr. Jos. 
Jefferson, is held in special remembrance for his 
services, and many of our most distinguished 
orators and writers have been glad to favour these 
clubs with their ideas. The men receive 10 hours’ 
pay for 94 hours’ work. 


They believe that pleasant sur- 


are conducive to the economical 


By cleaning windows, floors, 


Personal cleanliness is 


At noon hours and at other suitable times, 
ment, 


There are employed also about 275 women, and here 


the visitor finds an equal amount of intelligence. They 
go to work an hour later than the men in the morning, 
and leave 10 minutes earlier in the evening. This plan 
ensures them a seat in the trolley cars for their journey 
home. In addition to the 10 minutes recess each morning 
and afternoon, they have regular holidays during the 
year. This gives them eight hours’ work a day, for which 
they receive 10 hours’ 
aprons and oversleeves, which are laundered free of charge. 
In factory and office rooms alike the young women have 
chairs with high backs and foot-rests. At the noon hour 
luncheon is served to the women in the dining-roo 
the fourth floor of the administration building, which is 
tastefully fitted up and reached by the elevators. 
free of c 
tions requisite to a satisfactory ) 
young women add whatever their fancy dictates from their 
own luncheon pie! 
a model kitchen adjoinin 2 
daily lesson in good housekeeping. 


y- They are furnished with 


on 
Here, 
are served coffee or tea, and the hot por- 
luncheon, to which the 


baskets. These luncheons are served from 


the dining-room, which is a 


On the opposite side of the room is a curtained rest- 


room, with cots and easy chairs for the comfort of any of 
the young women who at any time may be indisposed. 
A piano, purchased by the young women. offers 0) . 
tunity for music during the intervals of the noon hour, 





i neta ithinncen 


i 





360 


ENGINEERING. 





[SEprT. 21, 1900. 








There is also a reading table and a bookcase supplied 
with the works of the best writers. 

As to this lunch room, the writer will challenge 
comparison in point of intelligence and general good 
looks with any similarly dressed women in the 
world, for he is proud of his countrywomen, and 
justly so. Like the men, the women have their 
clubs. There is also a cooking school where 
regular instruction is given under skilled teachers. 
Economy in materia] is carefully balanced against 
a good healthy and tasteful viand, as our party 
found, for we were served with a bountiful and 
beautifully cooked meal, well served and thoroughly 
appetising, as our hosts soon found out. It was a 
real comfort to enjoy a meal cooked by such an 
attractive class. 

It may be of interest to note that the prize winner 
for suggestions last year was Miss Emma Weidner, 
of the indicator department, and she received 
50 dols. in gold. The suggestion was to print the 
lettering in No. 79, instead of stenciling it. The 
president told the writer it had already saved them 
many thousand dollars. The second prize, 40 dols., 
went to J. H. Miller, inspection department : 
‘*Use steel instead of brass for punching key 
cups ;” and others might be enumerated. The 
company finds this system pay, just as they found 
that the work increased largely after establishing 
the hot lunches for the girls and the three o’clock 
tea in the afternoon. 

A description of the interesting works would 
not be complete without a glance out of doors. 
The company has an industrial school for girls, 
where the children of the neighbourhood are 
taught to sew; there is a millinery school as well. 
The proprietors believe in making homes attractive, 
not only inside, but on the outside as well. A series 
of prizes, amounting to 250 dols., are given for the 
best window-box of flowers, the best-kept house, 
the prettiest front yard, and, what was of vastly 
more importance, the best-kept back. The result 
has been marvellous ; before this matter was taken 
up the workmen’s houses were absolutely plain and 
barren. In Fig. 6 is seen the result after this 
prize system had been established. No comment 
is necessary. Very much more might be said and 
shown about the band of music, the cadet corps, the 
kindergarten, and many other features all con- 
ducing to the same end, viz., to make the workman 
feel that he is as much entitled to enjoy the luxuries 
and embellishments of life as anyone, and to stimu- 
late his ambition not to be a mere labourer, a 
sort of machine to give just as little as will satisfy 
his employer, but that he is a thinker and an intelli- 
gent workman ; as his employer has the employés’ 
interests at heart, and endeavours to show it by 
putting these desirable features within his reach, 
so he in turn must reciprocate by looking on his 
employer's interests as his own, and on his per. 
sonal labour as ennobling and tending to raise him 
in the social scale. 

The last feature to be noted was extremely 
interesting ; it was the boys’ vegetable garden. 
Here 40 boys are taught during the summer how 
to cultivate a vegetable garden. The company 
supplies the ground, allotting to each boy an equal 
tract, furnishes seed, tools, and instruction, and 
offers a prize of 50 dols. per year for the best 
result. In Fig. 7 we can see the plots, and the 
boys at work. We talked to the prize winner of 
last year, and found he understood perfectly what 
he had been about, and that the instruction had 
fallen on good ground, and was bringing forth fruit 
(and vegetables). The company is doing splendid 
work among the children, and there is, in the 
writer’s opinion, no industrial establishment like 
this at Dayton, where the best results can be ob- 
tained, where there are no preconceived ideas to 
combat, and no prejudices to put down. That 
the work will continue to be successful there is 
hardly any reason to doubt’; indeed, the results 
are already apparent, and a healthier tone is as 
evident in that community, as in the changed 
appearance of their surroundings. The visitors 
felt, in leaving this place, that they had received 
a fine object-lesson, one they would long remem- 
ber, and in some instances among the members of 
the Society, who were employers, was expressed a 
desire to imitate at least some of the prominent 
features shown. 





Braprorp.—The Bradford Town Council has received 
the sanction of the Local Government Board to the 
borrowing of 56,000/. for electricity works and exten- 
sions. 





THE BRITISH ASSOCIATION. 
(Continued from page 331.) 
MecHanicaL SCIENCE. 

On Monday, September 10, Section G, which, by 
decree of the authorities, will in future be known as 
‘¢ Engineering,” instead of by the old name of 
‘* Mechanical Science,” met in the theatre of the 
Mechanics’ Institute, Bradford. Seven papers 
were down on the programme, and an eighth, that 
by Mr. William Dawson on ‘‘ Tramway Construc- 
tion,” was afterwards added. 


An Exxctric Omnisus. 

The proceedings opened by Mr. J. G. W. Ald- 
ridge reading a paper on ‘‘The Automobile for 
Electric Street Traction.” A novelty at the British 
Association was introduced by the author of this 
paper in the exhibition of a cinematograph show- 
ing one of these electric omnibuses running in the 
streets of Paris. The exhibition was highly suc- 
cessful, the way in which the vehicle passed 
through the traffic and round in front of a wagon 
being admirably shown. The vehicle is propelled 
through the medium of a trolley and overhead 
wire ; it is an omnibus and not a tramcar ; that is 
to say it runs on ordinary wheels on the ordinary 
surface of the road, there being, of course, no tram 
lines. This naturally necessitates a modification of 
the usual system of transmitting the current to 
the motor, which is placed under the vehicle 
and drives the wheels in the usual way. In place 
of a trolley pole, the connection between the trolley 
and the car is made by means of a flexible con- 
ductor. The trolley itself is on a small carriage 
which runs on two wires by wheels. As it would, 
however, be inadvisable for the trolley to be towed 
by the omnibus, the former has attached to it a 
small motor of its own, so arranged and governed 
that it keeps just ahead of the vehicle. At the 
Toronto meeting of the Association, Mr. Aldridge 
had read a paper in the Section dealing with the 
question of the overhead trolley system for tram- 
ways. There were two objections to that system ; 
the first being the unsightly appearance of the 
overhead wires and their supports. To overcome 
this objection there were being adopted in some 
towns and cities, notably New York, conduit 
systems or surface contact devices, but the outlay 
for these was often so great as to be prohibitive. 
The second objection referred to by the author, 
was the heavy expenditure on the track and road 
bed, and this often made a tramway impossible in 
small towns and thinly populated districts. The 
permanent way would not cost less than 45001. per 
mile of single track. Assuming a five minutes’ 
service each way for 16 hours a day, maintenance 
at one halfpenny per car-mile would come to 
2711. 2s. 4d. per annum, while interest on 4500/1. 


at 33 ag cent. would be 157/. 10s., making a total | 


of 4281. 2s. 4d. per mile, excluding all provision 
for repayment of capital. The cost of track main- 
tenance varied greatly, the figures given in the paper 
being between 35/.-and 530/. per mile. In Boston, 
Massachusetts, and several English towns, it 
was said to exceed 5001. per mile, it being in Ham- 
burg 1301. per mile. The author considered that 
the electric tramcar had sealed the fate of the horse- 
drawn omnibus. The working expenses were no 
less than 8d. per omnibus mile in one large town, 
which the author gave as typical. In regard to the 
ordinary automobile (examples of which might be 
seen carrying passengers on omnibus routes in 
Bradford), there was the objection that the cars 
are very costly to maintain when a large number of 
passengers have to be carried ; so much so, the 
author said, that in many places where they have 
been worked on omnibus routes they have been 
abandoned. To the independent electrical motor 
car there is the objection of the weight of the 
accumulators, the cost of their maintenance is 
excessive, their commercial efticiency is low, and 
they have to be charged at frequent intervals. 
The advantages put forward by the author for the 
system under description were : 1. No permanent 
way is needed. 2. Overhead equipment is re- 
duced. 3. There are no accumulators. 4. The 
same generating station and feeders can be used 
as those of the ordinary tramway system. 5. The 
first cost is reduced. 6. The omnibuses can run 
through any street. 

The trolley, already referred to as being used 
in the system forming the subject of the paper, 
runs on a pair of wires through which the cur- 
rent and return current respectively pass. These 





wires are supported on short brackets along one 
side of the road. The flexible cable is attached 
to a pole on the roof, and a device is provided 
for keeping the cable stretched sufficiently to pre- 
vent risk of derailing the trolley. A continuous 
current at 500 volts es through the trolley 
wheels and the flexible cable. The latter also 
contains three small conductors, which carry back 
to the trolley motor the three-phase current which 
drives the latter. This current is derived from 
the omnibus motor, which is provided with three 
collecting rings on the armature at the end remote 
from the commutator, the connection being at 
suitable points in the winding. By this arrange- 
ment synchronism is maintained between the 
speeds of the vehicle and of the trolley motor; 
but in addition there is provided on the trolley 
motor an electro-magnetic brake, which can be put 
into operation at will through a sixth wire in the 
flexible cable. As there is no rail on the road, the 
return current is carried through the second trolley 
wire by means of the cable. As already stated, 
the system is in actual use, being in operation in 
the outskirts of Paris. In addition to the cinematc. 
graph, several illustrations were given of these 
vehicles by means of the lantern. The omnibuses 
shown weighed about 3 tons empty, and 5 tors 
loaded. They are furnished with solid rubber 
tyres. At ordinary speeds the power required to 
propel them is from 130 to 160 watt-hours per ton- 
mile on level roads. 

“In the discussion which followed the reading of 
this paper, General Webber asked how far the over- 
head arrangements would interfere with other 
electrical wires? Mr. Shoolbred criticised the 
arrangement in regard to the transference of the 
current. He also thought the large weight of the 
trolley—40 lb.—was a drawback, as the machine 
had to travel the whole length of the line. Ee 
considered, however, that the system was ingenious. 

Mr. Sidney Walker said that the system was well 
suited for running on the Belgian canals, and it 
seemed the logical outcome of electrical traction 
for agricultural districts. He spoke of the way in 
which horses, by the action of their hoofs, destroyed 
the road surface, a defect that would, of course, 
be overcome if electric traction were used. He 
was of opinion that the flexible cable needed very 
careful attention ; the fact of there being six wires, 
and large differences in electrical pressure, might 
give rise to induction. He thought 15 horse-power 
was too small for the propulsion of such a vehicle. 
He himself would have provided 50 horse-power, 
and then there would be no occasion to be afraid of 
the unevenness of the road or tractional difficulties. 

Mr. Alexander Siemens said the author appeared 
to think that the idea was new. In 1879 or 1880, 
however, Messrs. Siemens and Halske worked on 
these lines, taking current with the trolley system 
for use in mines. He shared the objection ex- 
pressed to a 40-lb. motor travelling on wires over- 
head, and would suggest as an addition to the de- 
sign a thick patch of india-rubber on the apparatus 
to lessen the blow when it fell on people's heads 
below. ‘ 

In reply to the discussion, the author said that 
the installation described was the first fitted up, 
and no doubt improvements would be made. There 
had been no trouble with other wires on this route, 
but no doubt in future special precautions would 
have to be taken in regard to this matter. As the 
system was specially adapted for use in rural dis- 
tricts, the objection was of less importance. As 
to the weight of the trolley, a new pattern had 
been tried which was much lighter ; that described 
was only the second or third made. With regard 
to the amount of power for driving the vehicles, it 
had been found that 15 horse-power was suflicient 
for the purpose, but as big a motor could be put in 
as the designer liked. As to short-circuiting, 1t 
was sufficient to say it did not occur. Mr. Siemens 
had spoken of a previous application of a like 
system. He was not before aware of what had 
been done by Messrs. Siemens and Halske, but he 
concluded that the methods he had described 
possessed novelty, as the German Patent Office had 
granted protection ; they were not likely to have 
done this had the system not been new. He 
would remind Mr. Siemens that this was not a 


dragging motor. 


Tue Proposep MANCHESTER AND LIVERPOOL 
: Rarway. 
i t 
Two papers of some interest at the presen 
time were next read by the authors. The first of 
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these was a contribution by Sir W. H. Preece, 
entitled ‘‘ The Manchester and_ Liverpool Express 
Railway,” the second being by Mr. ¥F. ds Behr, 
upon ‘*The Manchester and Liverpool Railway 
Brakes and Signals.” : 

Sir William Preece commenced his paper by 
saying that Mr. Behr had projected a single-line 
railway which was to run between Manchester and 
Liverpool to accommodate express passenger trafic 
alone between those two cities. It was to be 
worked by electric traction, and was intended to 
attain very high speeds. The train would consist 
of only one coach, weighing 45 tons, and seating 
64 passengers. Starting at every 10 minutes, and 
travelling at the mean rate of 110 miles an hour, 
it would do the distance of 34} miles in 20 minutes. 
The fares were to be slightly lower than those 
charged at present. According to the plans there 
will be no intermediate stations, no points nor 
crossings. There will thus be no necessity for signals 
to protect the line during other operations. Signals 
would be needed only to secure a perfect block 
system of working the line. Of the monorail rail- 
way, which was projected by Lartigue in 1882, there 
is only one example in the United Kingdon, viz., 
between Listowel and Ballybunion, in County 
Kerry, Ireland. This line was designed and engi- 
neered by Mr. Behr. The Act was obtained in 
1887, and the line was opened for traffic in February, 
1888, and it has been running ever since.* The 
line is 9} miles long. It has one intermediate 
station—Liselton. There are 42 level and farm 
crossings. It is worked by steam. The train con- 
sists of a locomotive and four coaches. It cost 
33,0001. to build, or 3060/. per mile. When the 
author inspected the line in the early part of this 
year there had not been a Board of Trade inquiry 
into any accident. The maintenance of the 
structure had been effective, no rail had been 
turned, and the mechanical structure had exhibited 
no defects, although several breakdowns had 
occurred in the locomotive and rolling stock. 
There are three locomotives, 11 passenger coaches, 
and two brake vans. These had worked the line 
uninterruptedly for 12 years, and there had been 
no renewals or new stock. 

The reading of Mr. Behr’s paper followed im- 
mediately after that of Sir William Preece, the two 
being discussed together. The author said that 
the most perfect condition under which a railway 
could be worked would be that in which both brakes 
and signals could be dispensed with ; therefore it 
followed that’ the fewer the occasions for using 
either the better. There is a limitation to the appli- 
cation of brakes which depends not so much on 
the mechanical appliances themselves as on the 
endurance of the human bodies in the trains. It 
was stated by an eminent railway official that with 
the Westinghouse brake a train travelling at 60 
miles an hour could be stopped, as an emergency 
brake, within 360 yards without inflicting too 
great a shock on the passengers. In the same 
way, &@ train travelling at 110 miles an hour 
could be stopped within 500 yards, and pro- 
bably in a shorter distance, as in the latter case 
electrical means are at hand, such as the reversal 
of the motors, so as to turn them into dynamos. 
More rapid stoppage could only be made with great 
discomfort to the passengers. In the ordinary 
way of working railways there are many occasions 
in which it might be important to stop the train as 
rapidly as possible, for instance, if a train in 
front should be seen, or some shunting operations 
were not completed; but no brake, however power- 
ful, would be of the slightest use to avoid a sudden 
obstacle, such as a stone placed on the rail, or a 
broken rail, for it is impossible for the driver to 
be aware of such obstacles until he is practically 
upon them. For these cases of great emergency 
therefure, the stoppage at 300, or 200, or even 
100 yards is quite useless. On the proposed rail- 
way, the author asserted there would be nothing 
that would require the train to be brought to a 
ree except in the event of a preceding train 
io reset — this one case, the brakes 
pitas 7 re: = stopping on the approach to 
iis, teeth posrseyl offers no danger in this 
ditnen ab difficulty, run over it without any 


he discussion on these two papers was com- 


* It may be of interest to state that i ” 
: th le- 
railway was suggested so long ago as the istics at 





er Majesty’s reign, and was illust i y 
of the Mechanic’s Mayazine for the year 1857, pitti coy 





menced by Mr. Shoolbred, who remarked it had 
been said that the Bill authorising the construction 
of the monorail line between Liverpool and Man- 
chester had been thrown out by the Committee, 
owing to the opposition of the Mersey Harbour 
Board, who objected to a piece of their property 
being taken, and thai of the Salford Corporation, 
who found fault with the proposed viaduct at their 
end of the line. He woul ask, however, whether 
it was not a fact that the Committee were not satis- 
fied with the proposed arrangements of brakes at 
the high speeds at which the trains were to be run? 
He had understood that they required further infor- 
mation as to the provisions for safety. The ques- 
tion had been raised as to air friction in retarding 
the train. In the United States some experi- 
ments had been made in this direction, the 
spaces between the carriages had been boarded 
up in order to discover the power absorbed 
by the eddying of air between the carriages. The 
question of the resistance, due to flat parts of the 
engine itself, was not considered. As a result it 
was found that a reduction of 40 per cent. in air 
resistance was effected by boarding up between the 
carriages. The weight of the rolling stock on this 
line was given as 50 tons. Now, a 50 ft. long 
Pullman car weighed from 10 to 15 or up to 20 tons, 
he thought, therefore, it was a heavy price paid 
for the adoption of this system to more than double 
the weight of the train. Sir William Preece, in 
explanation of this point, pointed out that the 
weight of one whole train, locomotive and carriage 
in itself, was only 45 tons, not 50. Mr. Shoolbred 
not appearing satisfied with this explanation, Mr. 
Behr explained that it was a question of passengers 
carried for a given weight of train that had to be 
considered, and here 64 passengers were carried 
by a 40-ton carriage ; that was less ratio of tare than 
in ordinary trains. Mr. Shoolbred, continuing, 
criticised the mechanism of the motor, and thought 
that there would be considerable wear in the chain 
gear. 

Following one or two other speakers, Mr. 
Behr said, in reply, that the paper just read 
was intended as an answer to statements that 
had been made about the Parliamentary proceed- 
ings and the insufficiency of the brake power. 
No question had been raised with the Com- 
mittee on Air Friction. The Board of Trade 
was, however, the proper authority to safeguard 
the public, and the Committee of the House of 
Commons would leave such matters to be dealt 
with by the Department. The ostensible reason 
for the Bill being thrown out was that the Salford 
Corporation and the Dock authorities raised the 
objections referred to. In regard to the criticisms 
on the chain gear, he would say that the 
mechanism had worked in Ireland for 18 months 
going up to 85 miles an hour, and had not 
started a link. This speed was the highest mea- 
sured by the Government Commission—probably 
a higher speed might have been reached in 
time. At Brussels they had used 750 volts. He 
believed in progress, and had therefore made 
another step in advance to 1000 volts. Throughout 
the design he had endeavoured in this railway to 
avoid dangers. One of the chief was that due to 
couplings ; but in this train they had no couplings. 
Another danger was due to collision between the 
trains; that also was overcome. In regard to 
the proposed line, he would point out that the 
economy of passengers’ time consisted not only in 
speed of running, but also in not having to wait 
for trains when there was a frequent service. 
During the inquiry before the Parliamentary Com- 
mittee, the railway companies said that the line 
he proposed could never be made to pay, as there 
were not passengers encugh if the new line took 
the whole of the traffic. They said they only 
carried 1500 passengers a day between Liverpool 
and Manchester ; but when challenged they would 
not produce their books. He had, however, found, 
by actual counting, that 4000 passengers were 
carried a day. He anticipated for the new line, 
however, 7500 passengers per day; and this was 
reasonable, he maintained, because additional 
travelling facilities always increased traffic. In 
regard to another question that had been dis- 
cussed, the centre of gravity of the carriage was 
15 in. below the top of the carrying rail. 

Sir William Preece said there was one question 
Mr. Behr had not answered ; it referred to the 
danger from high voltage. He was acquainted 





many misprints in it. For instance, the 50 volts, 
referred to as causing temporary paralysis, should 
be 500; for he did not think even the most de- 
licate person would be likely to receive any great 
effect from a current of 50 volts. He had had a 
current at 2000 volts pass through him. That was 
with dry hands. The sensation was extremely dis- 
agreeable, and he would certainly never willingly 
submit to such an experience again. It was, how- 
ever, not only the voltage, but the volume that 
kills. With dry hands it was possible to take 
thousands of volts, but with wet hands there was a 
great difference. Experience had shown that 500 
volts might be received as the standard with safety, 
for there were no records of persons being injured 
by that pressure. 


Dynamo CONSTRUCTION. 


Professor 8. P. Thompson next proceeded to 
give alecture on the construction of dynamos as 
exemplified at the Paris Exhibition. The dis- 
course was full of detail, as may be imagined ; and 
the author, speaking without manuscript, went from 
point to point so rapidly that we prefer to leave 
the subject rather than run the risk of misrepre- 
senting his views. Possibly the lecture may be 
reduced to writing, in which case we shall hope to 
publish it in full, as Professor Thompson’s re- 
searches in the field are always of great value. 


TRAMWAY CoNSTRUCTION. 

Mr. William Dawson, deputy city engineer to 
the Bradford Corporation, next read a paper en- 
titled ‘‘ Recent Tramways Construction,” which we 
shall reprint. The chief feature dwelt upon by the 
author was that of the arrangement and design of 
tramway rails, more especially the Demerbe rail. 
This system differs from all other types. 

In the discussion which followed the reading of 
the paper, Mr. Alexander Siemens, who occupied 
the chair, said that if the Demerbe system could 
be introduced it would be a great step towards the 
perfection of tramway construction. Ordinary 
rails, as everyone knew, formed the great obstruc- 
tion to street traffic. With regard to the respec- 
tive costs of systems, the chief difference arose 
through the varying weight of rails; but, as the 
author pointed out, it was possible, if desirable, to 
use less metal with this rail. 

Mr. Shoolbred objected that in the Demerbe rail 
there were too many component parts, whilst the 
Vignoles rail was absolutely simple in its construc- 
tion. He would ask whether the setts at the edge 
of the rail did not wear down in the ordinary way. 

The author, in reply, said that the setts did not 
wear, as with the Demerbe system they were not 
placed on the flange of the rail after the plan 
adopted with a flat-footed rail. In the latter case, 
when the rail worked, the setts were lifted, and so 
became worn away at the edges. His paper was, 
however, simply a record of facts observed in the 
practical use of this rail. 


TRACTIVE Force or TRAINS. 


A short paper by Mr. A. Mallock, entitled ‘* The 
Measurement of the Tractive Force, Resistance, 
and Acceleration of Trains,” was next read by the 
author. The author described some experiments 
recently made on electric and other railways, their 
object thew to determine the acceleration, tractive 
force, and running resistance to which the trains 
are subject. The appliance used was a short pen- 
dulum whose free vibrations were adequately 
damped. This, suspended on the moving body, 
will hang in the direction which is the resultant of 
gravity and of the acceleration which the body at 
the time experiences ; hence the angle which such a 
pendulum makes with the vertical gives the mea- 
sure of the accelerations at each instant. In the 
experiments the pendulum was arranged so as to 
record its position on uniformly moving r, on 
which at he same time seconds were mar en | by an 
electric clock, and a contact marker, worked from 
one of the wheels of the carriage, caused a second 
pen to record each revolution performed by the 
wheel. The diagram thus obtained gives a direct 
measure of the speed and acceleration of the 
carriage. The author showed that pendulum ob- 
servations, combined with a record of speed and 
power supplied, offer a simple and effective means 
of determining the resistance to, and efficiency of, 
electric or other kinds of motor vehicles. 

Sir. William Preece, in the discussion, said that 


with the paper to which reference had been made|the experiments described by Mr. Mallock had 
by Mr. Walker, and he. thought there were a good! been made in connection with the Metropolitan 
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CLAY-WORKING MACHINERY AT THE PARIS EXHIBITION. 
(For Description, see Page 365.) 
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railways. The chief merit of the | General Webber asked what effect air resistance 
apparatus described was that it | had on a train running in the open as compared to 
gave the whole history of every-| one running in a tunnel, and Professor Dunkerley 
thing goingon. He did not think asked if the apparatus would be applicable to a ship. 
any experiments on electric trac-| Mr. Alexander Siemens wished to add his testl- 
tion would, after this, be con-| mony to that of Sir William Preece as to the great 
sidered complete, unless accom- | usefulness of the apparatus. Up to now it had 
panied by somesuch records. The | been a clumsy affair to measure train acceleration, 
tests of acceleration were made on owing to the uncertainty of the personal factor in 
the Waterloo and City line ; and observation. By the automatic means devised by 
they had been carried out in a| Mr. Mallock, this uncertainty was done away with. 
manner never before paralleled In replying to the discussion, Mr. Mallock said 
for completeness, not even inthe fact that a ship changes hertrim makes it 1m- 
America. In this case the records possible to use the apparatus afloat. He had been 
were secured by an automatic able to make no determination of air resistance In 
method, whilst the United States’ a tunnel and in the open respectively ; in order to 
observations were obtained by do that it would be necessary to run one train In 4 
eye, and were therefore subject to ‘tunnel first and then in the open, so as to afford 
personal error. By the apparatus comparable results. 
described the engineer was enabled | DEMAND 
to watch the performance of trains | A Warrmerer aNp Maximum DEMA? 
INDICATOR. 


in much the same manner that he | . taint 
could study the working of the| A paper by Mr. T. Barker, “On a Combination In- 
steam engine by means of the tegrating Wattmeter and Maximum Demand Indica- 
indicator. | tor,” was next read. In this contribution the author 
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eet forth the advantages of the maximum demand 
system of charging for the supply of electricity, and 
described a new meter to be used for this purpose. 
The paper was illustrated by diagrams, and examples 
of the meter were exhibited. The author pointed out 
that in charging for the supply of electricity it has 
come usual to make a distinction in the prices 
charged to those consumers who use a few lights for 
many hours per day, and those who use many lights 
for an hour or less, for, although at the end of the 
year the number of units consumed may be the same 
in both cases, the cost to the company or corporation 
. machinery, mains, and every other charge will 
@in the ratio of the number of lamps lighted at 
~ time. The consumer who uses a few lamps 
or many hours should be charged at a less rate per 
unit in view of the smaller capital expenditure 
which hissupply involves. The late Dr. Hopkinson 
hee & system which takes account of this con- 
; ceration in arriving at the fair price to be charged 
or current. In the system in question—known 
as the ‘‘Maximum Demand System ”—the total 
quantity of electricity consumed in six months is 
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measured in the usual way, and the greatest rate 
at which the consumer has been taking current is 
also recorded. If the consumer in the six months’ 
period takes a smaller total than would correspond 
to one hour a day at the greatest rate of demand, he 
is charged the full price per unit ; but if the total 
consumption exceeds this, he is charged a reduced 
rate for each unit in excess. The author stated 
that the system had been used with marked success 
in some 72 towns. It has improved the load factor, 
and has enabled a large number of additional units 
to be sold without increase of station plant or mains, 
Until the introduction of Barker and Ewing’s 
demand indicator it was necessary to use two 
meters—one to record the total number of units 
taken by the consumer, and the other to show 
his maximum rate of demand. This indicator 
forms an integral part of the ordinary meter, 
and absorbs no energy; it records watts and not 
amperes. With an alternating supply it shows 
actual watts and not apparent watts—an important 
difference in the case of motors and arc lamps. It 
is not affected by any ordinary short circuit, its 
time lag being sufficient to prevent it coming into 
action. The indicator may be used to show the 
actual rate of demand at any instant in place of re- 
cording the maximum rate of demand. In this 
form it is specially useful in switchboard instru- 
ments, showing the attendant the rate at which 
electric energy is passing through a feeder or is 
supplied from a dynamo at any instant. The meter 
also serves at the same time to integrate the total 
amount which has passed through that particular 
feeder or machine. 

General Webber asked if the instrument had 
been used in ordinary commercial work. 

Sir Alexander Siemens said that the work of the 
author would facilitate the use of electric light. 
He himself, before adopting electric illumination 
for his house, had kept his accounts very carefully 


throughout, and he had found his bill for lighting 
purposes was actually less with electricity than 
with gas, taking the supply from the public mains. 
He attributed the fact to insisting that everyone 
should switch off the light immediately it was 
done with. 


Exectric GENERATING STATIONS. 


The remaining paper on the day’s list was a con- 
tribution by Mr. Alfred H. Gibbings, entitled 
‘*The Design and Location of Electric Generating 
Stations.” The author considered that all the 
arrangements in regard to electric works must be 
with a view to securing the highest average efli- 
ciency together with reliability in operation. Elec- 
tric works at present do not fulfil these conditions, 
but that may excusably be accounted for, because 
it was impossible to foresee modern developments. 
Electricity, at first used for lighting only, had now 
come to be used in the form of electromotive power 
and electric traction. The attempt to supply all 
these from one generating station had led to the use 
of unsuitable plant, to confusion in the station 
itself, but at the same time to a reduction in prices 
charged. It had also resulted in a large variation 
in capital cost per kilowatt of plant. Small and 
isolated undertakings try to attain equally success- 
ful results by other experiments, but fail. Econo- 
mical production is only possible, the author said, 
where both the generating costs and the standing 
charges are reduced together as the load increases 
and the system extends. To effect this, he con- 
sidered that generating works must in future be 
constructed and located with a view to include 
the supply of energy for motive power, tramways, 
and electro-chemical purposes. Tn conclusion, he 
gave details of such construction and location as 
embodying the following points: The machinery 
must be designed to generate at high voltage, dif- 
fering according to the extent of the area and the 
nature of the system, but it must be suitable for 
transformation at. sub-stations to meet all possible 
requirements. The type of all boilers, engines, elec- 
tric generators, tvitchhoanda, &c., must be simple 
and mechanically reliable, even at the sacrifice of 
some slight maximum economy. All complicated 
gear and fanciful combinations, such as might lead 
to possible breakdown, must be avoided throughout 
the entire arrangement. As far as possible the 
different units of the respective types of plant 
should be uniform in design and arrangement, and 
made to one standard size, thus economising in 











for three years. He had then fitted electric light 





labour, avoiding large ‘‘ stand-by” plant and spare 
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gear. The buildings should be devoid of all un- 
necessary embellishments, nor should an attempt 
be made to confine too many departments under 
one roof. The location should be such as to insure 
a cheap and ready supply and delivery of fuel, and 
where condensing can be accomplished efficiently 
and inexpensively. 

There being no discussion on this paper the meet- 
ing was adjourned until the following day. 


SmaL_ Screws. 


On members assembling in Section G on Tues- 
day, September 11, the first business was the 
reading of the report of the Small Screw Gauge 
Committee which had been prepared by the secre- 
tary, Mr. W. A. Price. It will be remembered 
that this Committee was appointed at the Ipswich 
meeting of 1895. It was constituted in conse- 
quence of repeated complaints being received that 
the screws of the British Association thread, 
proposed by the Committee of 1882, did not afford 
a satisfactory interchangeable design in commer- 
cial work. The difficulties evidently arose through 
the absence of proper gauges or other ready means 
of testing the screws. When the present Com- 
mittee was formed, its first work was to find out 
how such gauges could be secured. They found 
that accuracy of dimensions, though not in form, 
had been obtained to a high degree in specimens 
submitted by the Pratt and Whitney Company, of 
Hertford, Connecticut. Such specimens, however, 
were the result of exceptional skill and care, and 
were only obtained after long delay. They were 
sufficiently good for all practical purposes, and, 
had gauges of this character been generally at the 
command of manufacturers, probably the com- 
plaints already referred to would not have been 
made. It was found, moreover, that flat-topped 
threads could be accurately formed. Such screws are 
used in foreign countries for the best class of 
engineering work. The difficulty in the con- 
struction ot the gauges for the British Association 
thread were due to the rounded top and bottom. 
There is no difficulty in forming any given angle 
between the straight portions, or sides, of the 
chaser. The trouble arises in making straight 
lines turn smoothly at definite points into circular 
ares of a given radius. The hardening of the 
screws produced by chasers introduces inaccuracy, 
and the only way to correct this is by grinding. 
Hardening inaccuracies are not suflicient to check 
the use of taps, and, in the case of die plates, 
errors in diameter are corrected by opening or 
closing the die. Viewed in the light of modern 
ideas of mechanical accuracy, however, the errors 
of hardening are considerable, and are much greater 
than in screws finished by grinding. With the 
British Association thread the latter process is not 
practicable. 

The report next proceeded to consider the points 
which led to the adoption of the rounded thread. 
The mode of action of a screw holding two pieces to- 
gether was next discussed, it being shown how the 
a is exerted on one side of the thread. The 

est design of thread in regard to supporting ten- 
sion is that which secures the most perfectly a 
continuous working contact on the conical part 
of the thread. The best form, therefore, is a 
thread having straight sides and a clearance 
space at the top and bottom of the thread. 
Straight sides can be produced by the originating 
tool more easily and accurately than those of 
curved form, so that they assist to secure corre- 
spondence between the surfaces of the screw and 
nut. A flat top gives the largest possible area 
therefore to the working surface ol 9 a clearance 
space at top and bottom removes interference with 
the fit. Threads of this form are used in France 
and Germany for the most important engineering 
work, and are used in \merica both for instru- 
ment work and engineering. Mr. Hewitt, of the 
Lancashire Watch Company, Prescot, gives a very 
liberal clearance to his screws. The sectional area 
of the core is reduced by the deepening of the 
thread, but screws give way under tension by 
breaking across the core rather than by the strip- 
ping of threads. It is said, therefore, thata deeper 
thread weakens the screw still further in its 
weakest part. The reply of the report to this 
objection is thatthe strength of the screw is 
determined by the strength of the core, and the 
B.A. series is so closely spaced that the screw 
of the required strength can always be found, 
the adoption of a flat top with a clearance would, 
therefore, the Committee believes, completely get 





over the difticulty experienced in making satis- 
factory gauges. : 

In regard to the angle of thread, Mr. Bond, of 
the Pratt and Whitney Company had expressed 
a strong opinion that the 60 deg. angle of the Sellers 
thread is the best, because it is set out so easily. The 
report states, however, that toolscan beground easily 
and accurately to any angle; and the Committee con- 
sider, therefore, Mr. Bond’s reasons to be insuffi- 
cient to justify a change in practice. In order to 
compare the merits of the 60 deg. and of the 47} deg. 
angles, experiments were made by Messrs. Gorham 
and Price, both members of the Committee. They 
preferred the latter angle, because it offers less 
frictional resistance to screwing and unscrewing on 
a given tensional load. Another point against the 
60 deg. angle is the difficulty of maintaining tools 
with perfectly sharp points. Professor Thury’s 
angle of 474 deg. has the same sanction of practice 
among clockmakers as the larger angle among en- 
gineers. The Committee, therefore, see no suffi- 
cient reason to change the present angle of 47} deg. 
The existing series of pitches and diameters, with 
their designating numbers, has met with general 
approval. Small screws used in watchmaking, 
produced by turning the blanks into a hard die 
without cutting the edges, are considered sepa- 
rately. With them great force would be required 
to squeeze the metal into sharp angles. Mr. C. F. 
Hewitt, of the Lancashire Watch Company, was 
communicated with on this subject. He stated 
that a die of the character referred to for screws 
flatted top and bottom soon loses its contour ; and 
he was of opinion that more force was required 
with it than with a rounded thread. Breakage in 
the dies was constantly a source of trouble, even 
with the best, but the great torsional strain of 
the metal would be a factor of great importance 
with these small diameters. He, however, approved 
of the proposal for the larger threads, both in 
regard to the flat top and the allowance for clear- 
ance. The Committee considered that Mr. Hewitt’s 
experience at the Prescot Watch Factory was so 
large, and his knowledge of the manufacture of 
watchmakers’ screws so intimate, that they had 
no hesitation in accepting the suggestion to divide 
the present series into two sections, so they 
modified the form of thread of the large section 
only. The new form of thread therefore applies to 
screws from No. 0 to No. 11 inclusive only. The 
diagram annexed gives the particulars of this new 
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thread. The flat part of the side or working sur- 
face, is nearly 60 per cent. greater, the screws can 
be accurately formed on the lathe with greater ease 
than with the rounded thread, they are cut with a 
single point tool from a cylinder, and with the 
noe ged sizes the nut can be cut with a single point 
tool from a cylindrical hole. In the illustration the 
line A! A A represents the outline of the nut B' BB 
of the screw, and d, e, f, the outline of the present 
British Association thread. 


ScREWS SUBJECT TO VIBRATION. 

A paper on ‘‘Screw Threads Used in Cycle Con- 
struction and for Screws subject to Vibration” was 
next read by Mr. O. P. Clements, of the Birming- 
ham Small Arms Company. The author confined 





himself chiefly to the consideration of this con- 
nection, namely, the shape of the threads. It 
would, in his opinion, be impossible to devise 
a standard thread suitable for all classes of 
work and the various conditions of use. A 
too slavish use of a standard thread has often 
been the cause of much mischief and incon- 
venience, in its adaptation to purposes for which 
it was unsuited. The author proceeded to show 
what is the general practice and experience with 
regard to screws used in the gun trade. In both 
sporting guns and military rifles, the screws are 
subject to severe vibration as well as sudden 
strains, and are therefore extremely liable to work 
loose. To obviate this the gun-maker uses a thread 
with a well-rounded top, and care is taken that the 
whole of the thread fits well, but more especially 
the top of the thread, where the frictional contact 
on the greatest circumferential portion of the screw 
will prevent loosening. This isa thread that differs 
from any recognised standard. It is shallow, witha 
large angle of the sides generally about 60 deg., and 
is admirably suited for the purpose of resisting 
vibration. He next referred to flat topped threads, 
which are very suitable for many purposes, and to 
which most accurate gauges can be made, although 
gauges for threads with rounded tops can also be 
made satisfactorily, for all practical purposes, both 
as regards size and form, and so as to be perfectly 
reversible. Such gauge making, however, requires 
skill and experience which can be attained in but 
few tool shops. The flat-topped thread can be 
most accurately formed with a single tool on the 
ordinary screw-cutting lathes, or on machines 
having a leading screw orformer. The tool can 
be easily ground to correct shape, and so as to have 
the cutting clearance which is necessary for the 
durability of the tool and for the production of 
clean and accurate work. Flat-topped threads 
cannot give the frictional resistance to vibration 
which exists with the round top; and in the 
economical production of such work it would be 
very difficult to maintain the correct shape of the 
thread. In this production screwing dies are 
chiefly used, and these tools show the first and 
most rapid wear on the parts forming the sharp 
edges or corners of the thread. For this reason it 
would be found a serious matter to keep up the 
screwing tackle in the proper working condition. 
The author’s experience was that the most favour- 
able shape of thread for production with screwing 
dies and taps is a shallow thread with a large angle 
of the sides. This gives the best cutting clearance 
in the screwing tools. All the faults and errors in 
screw threads, and the difliculties in manufacture, 
can generally be traced to the bad cutting clearance 
in screwing dies and taps for high threads with 
small angles of the sides. Thus, through the strain 
put on the sides of such threads, there is a liability 
to breakage of the threads on the screwing dies and 
taps, and it also causes the screw to elongate, and 
produces a fewer number of threads to the inch 
than standard pitch requires. This pitch error is a 
most serious fault, as the strain which should be 
distributed over all the threads is often taken by 
only one or two of them. Owing to the rapid wear 
of dies and taps with a bad cutting clearance, a 
faulty shape of thread is produced, especially at the 
sides of the thread. The angle of the male thread 
is often different from that of the female thread, 
and, in such case, the bearing surface at the sides 
of the thread is considerably reduced. This fault is 
especially serious in long-sided threads. : 
The spreading or elongation of the thread is 
another matter referred to. It is found necessary 
in tapping holes to drill or reamer the hole larger 
than the bottom of the thread on the male screw. 
In the process of tapping, the thread elongates so 
as to fill the cavities between the threads and the 
tap, and, upon the completion of the operation, 
the hole will be found to be considerably smaller 
than when the tap was first inserted. This elonga- 
tion also occurs in the male thread, but to a less 
degree ; and if proper allowance for it is neglected, 
ripping of the threads will be caused. Much 
depends, also, on the material to be operated upon. 
In mild steel the elongation is more than in hard 
steel ; in brass and gun metal rather more than in 
mild steel ; and in cast iron it is considerably less 
than in either of the other metals mentioned. 
Further, in threads with a small angle of the sides, 
it is considerably more than in those having 4 large 


angle. ; ; 
The screws used in cycle construction are subject 
to even more continuous vibration than gun screws; 
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but owing also to the low margin of safety in cycle 
work, it has been found necessary to use shallow 
threads, so as to give the greatest possible strength 
to the core, and to obtain a large angle of the sides 
of thread, which especially is important, as a large 
number of parts are hardened, and therefore the 
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greatest possible strength of thread is necessary. 
The accompanying diagram gives the B.S.A. 
thread, which is now extensively adopted as a 
standard in the cycle trade. This is practically the 
shape of thread of screws for the Lee-Enfield maga- 
zine rifle, which is made for the Government by the 
B.S.A. Company. 

The discussion on this subject was opened by 
Sir William Preece, the Chairman of the Committee 
on Screw Gauges. He said that after years of 
work it had been found necessary to alter in 1895 
the previous British Association gauge, and a Com- 
mittee was therefore appointed ; the result of their 
labours had been put before the meeting. He 
complimented Mr. Clements on his paper, but he 
would point out that nearly all the arguments used 
were outside the scope of the Small Screw Com- 
mittee. In this country engineers had adopted the 
Whitworth standard down to }-in. screws, but 
below that the B. A. thread was the standard. In 
regard to the angle of thread, the Swiss angle of 
th deg. was almost universal for small screws. 
The Committee, however, were not satisfied to 
adopt it on that ground alone, and under their 
auspices there had therefore been carried out a 
series of practical tests to find whether the latter 
angle was better than the 55 deg. or the 60 deg. 
angle. The results of these experiments would be 
subsequently published, but they might be taken 
to show conclusively that the 474 deg. angle gave a 
better thread than that of 55 deg. or 60deg. The 
speaker thought that Mr. Clements himself, when 
he had all the data put before him, would come to 
the same conclusion, and would ultimately adopt 
the B. A. thread. The arguments used in the last 
paper were grave as applied to the modification of 
the Whitworth thread, but did not apply to the 
B. A. standard. The Committee thought, how- 
ever, that the latter needed modification on sizes 
that approached the Whitworth, and that was the 
subject of the recommendation of the Committee. 
In conclusion, Sir William Preece pointed out the 
confusion that arose through the use of different 
threads, and the great advantage that would accrue 
to everyone if a general standard could be estab- 
lished. We think all engineers will agree with 
these remarks ; probably in many cases the use of 
bastard threads by manufacturers is due to an un- 
fair desire to keep business in their own hands. 

Mr. C. Vernon Boys was the next speaker. He 
referred to the great skill exhibited by the Pratt 
and Whitney Company in their exact screw work. 
This firm maintained that the angle of 60 deg. was 
necessary because that could be set out accurately. 
The speaker did not agree with this view, and, in 
practical work, he thought that one angle could be 
made as accurately as another. To depart from the 
angle of 474 deg. would be to give up the work done 
by the Committee and abandon the Swiss thread. 
There had been described a method of making a 
screw fit intoa nut by working the two together 
until they were made to fit. Such process, how- 
ever, would not be available in ordinary work, as 
screws have to be made by the thousand, and all 
must be interchangeable. It was impossible to 
make tools that would produce any male screw 
-§ fit ina female screw absolutely and accurately. 

© screw must, therefore, depend for its hold on 


the conical part, and in that way it can be made to 
fit independently. 


PuotocraPuy 1x TextTite Desicn. 


3. paper by Professor R. Beaumont, of the York- 
-- Technical College, entitled ‘‘The Application 
$ 4 hotography to Textile Design,” was next read. 

© paper dealt chiefly with a process invented by 
a Austrian schoolmaster named Szczepanik, who 
thaee Seen erga in = solution of 
t roblems. Szczepanik’s a’ tus 
_ 18 not for the origination of dettene aie ts the 


theoretical or technical form, for in both processes 
the knowledge of the expert are demanded; but its 
province is to lessen and, in some instances, dis- 
pense with the monotonous manual labour necessi- 
tated by the present system. There are large areas 
of point paper in elaborate designs to which the 
same weave effect has to be applied, and where 
some labour-saving device is much needed. Further, 
in the enlargement of the artist’s sketch to scale 
there is much mechanical work that it ought to be 
possible toreduce. The photographic inventions of 
Szczepanik profess to accomplish these objects, and 
the designs submitted prove, the author said, that 
there are possibilities of success in certain styles of 
pattern. The essential purpose of Szczepanik’s in- 
vention is to develop from the ordinary sketch and 
enlarge to a prescribed scale the technically-pre- 
pared design, marked with the thousands, or may 
be millions, of dots grouped in different orders 
and so fitted together as to impart precise de- 
finition to the several portions of the woven 
figure or design. The process is threefold, con- 
sisting (1) of the preparation of the ruled paper ; 
(2) the development of the design from an 
ordinary photographic negative ; and (3) the appli- 
cation of the weave units to the several parts of the 
figure. Primarily, the’ apparatus consists of an 
optical lantern with a suitable arrangement of 
lenses. One important factor is the ‘‘raster” or 
multiplying plate, containing some 435,600 per- 
forations, through each of which the weave type 
passes, and is printed on the enlarged design. In 
addition, there are weave-plates for determining 
the details of the pattern, and small metal slides 
for producing particular sections in distinct forms 
of type, so that they may be as readily distinguished 
from each other as if sketched in various colours. 
The light from the lantern passes through the nega- 
tive of the design, entering a pair of lenses be- 
tween which is fixed the small metal plate of the 
proper shape for developing the marks on the sensi- 
tised paper. The process consists in dividing and sub- 
dividing the ‘“‘scale” pattern into rectangular spaces, 
and of marking each with the correct weave type. 
When there is no negative in the lantern, this type 
is repeated as many times as there are holes in the 
perforated plate, showing the feasibility of mark- 
ing every square photographically on any kind of 
weaver’s paper. In the first place, the negative is 
made of the complete design, and all parts erased 
but the ground sections, allowing of these being 
being printed with their supplementary weave 
elements. Negatives of every part of the pattern 
are similarly printed in succession until the entire 
design has been obtained. For the production of 
shaded work, selecting plates areemployed, These 
secure an accurate graduation of tones perfectly in 
harmony with the photograph from which they are 
derived. Provision is made for the execution of 
patterns in compound as well as in single-structure 
fabrics. Certain textile designs may be produced 
photographically by the Szczepanik system, so that it 
is now a question for demonstration whether de- 
signs so produced are comparable in legibility and 
equal for all practical purposes—as forcible in 
detail, as vital in execution—as those prepared by 
the much slower hand method. 

Mr. Barker, chief of the textile department of 
the Bradford Technical School, was the only 
speaker on this paper. He considered that 
Szczepanik’s apparatus gave results which could be 
reached without many of his elaborate devices. 
The point to consider in these matters was whether 
the process would work more quickly and cheaply 
and more conveniently than other methods. His first 
impulse was to condemn the system, but since then 
Szczepanik had made improvements in it. It was not 
necessary that there should be so much repetition 
and enlargement of the original design. He had 
no doubt that the use of photography after the 
manner which formed the subject of Mr. Beaumont’s 
paper would be largely developed in the future, 
and he was ina position to say that a system would 
presently be brought forward by which photo- 
graphy would assist in the work of designing. He 
was not at that time able or at liberty to give any 
of the details. The system was the work of a student 
in the Bradford Technical College. He thought 
that this invention would carry the matter further 
than the system of Szczepanik. His view was that 

rocesses should be simplified rather than elaborated. 
t was a common fault of inventors who originated 
processes for superseding handwork by mechanism 
to copy the hand action. Experience, however, 








generally led to simplification, and adaptations 





more in conformity with the working of mechanism. 
The criticism on Szczepanik’s process was that he 
had failed to grasp widely the method that should 
be followed, and had confined himself to an imita- 
tion of the hand process. 

In replying to the discussion, Professor Beau- 
mont said he naturally could not discuss the merits 
of an invention of which Mr. Barker was not in a 
position to furnish details. This was not the first 
effort made on the same lines. Several years ago 
many thousands of pounds were spent upon a pro 
cess of which as high hopes were cabertadnek as 
those expressed by Mr. Barker. The result was, 
however, a failure where many experts in the busi- 
ness thought they were assured of success. To 
show the difficulty, however, of meeting all views, 
he would state that the most frequent criticism he 
had heard on the process was that the system was 
not near enough to hand methods, 


(To be continued. 








CLAY-WORKING MACHINERY AT THE 
PARIS EXHIBITION. 

THE adaptation of clay to its manifold uses, pos- 
sesses a twofold interest to the engineer, from the 
ever-increasing use of machinery for its treatment, 
and from the wide range of materials that are em- 
ployed, after passing through a variety of processes 
to render them suitable for use in ceramic indus- 
try, and the coarser applications to building and 
sanitary purposes. 

In reviewing the mechanical appliances con- 
nected with this industry, shown at the Exhibition, 
the first and most striking fact that presents itself 
is that they are almost exclusively French ; in fact, 
except for one German and one American exhibit, 
they are wholly French. Perhaps this is not a 
matter for much surprise as regards the higher 
order of ceramic machinery. In Europe, France 
takes the lead in industrial ceramics, and her 
large and increasing foreign trade has stimulated 
the inventor to perfect machinery that will increase 
production. In the United States the industry is 
still young, but is rapidly increasing, especially in 
the sanitary branches, as our manufacturers are be- 
ginning to learn to their cost. That Britain is 
entirely unrepresented is no matter for surprise ; 
her part in the Paris Exhibition is so unworthy of 
the country, and her industries, that the absence 
of ceramic machinery is only consistent with the 
rest of the unsatisfactory record. There is little 
doubt that the French manufacturers will be well 
repaid for their enterprise by the business that will 
come to them from all parts of the world; at all 
events they well deserve this result, for the exhibits 
of this class are numerous, and of great interest. 
In the larger group of clay-working machinery 
is, of course, included that for the manufacture of 
bricks, tiles, pipes, &c. In this branch of the in- 
dustry Britain can certainly claim to take a leading 
place, both in the home and foreign trade; it is 
all the more to be regretted, therefore, that those 
responsible for the success-of British participation 
did not secure a partial representation in these 
classes. Regrets, however, are unavailing, though 
the consequences may be far-reaching. 

We propose to describe briefly the more im- 
portant machines exhibited, according to the pur- 
poses they serve. From Limoges come the appli- 
ances employed in ceramic products, properly so- 
called—domestic pottery, such as plates, cups, 
dishes, basins, &c.; the other machines are for 
the preparation of material, and the manufacture 
of bricks, tiles, pipes, and so forth. 

Machines for Preparing Clay.—Commencing with 
the last-named series, the preparatory machinery 
first claims attention. This comprises crushing, 
mixing, pugging and other mills, which bring the 
clay into a fit condition for the brickmaking and 
other machinery. It is to be regretted that space 
in the Exhibition is so limited that no manufacturer 
has been able to send a fully representative collec- 
tion, but only type machines, supplemented by 
drawings, photographs, and catalogues of others 
for which it was impossible to find space. The 
greater part of these machines and their products 
belong to Class 72; they are exhibited in the 
buildings on the Esplanade des Invalides, where 
such few examples of ceramic art, domestic and 
sanitary pottery, as have been sent by Britain, are 
also collected; these do not interest us, however, as 
we are dealing with the means of production, and 
not with products. 





The preliminary operations to which clay is sub- 
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1000 HORSE-POWER COMPOUND CONDENSING ENGINE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. H. BOLLINCKX AND CO., BRUSSELS. 
(For Description, see Page 368.) 


beBdgyp 72..2 2.2 4s 
et re ee eee 


0 7 2 3 














cD 








SEPT. 21, 1900.] 





ENGINEERING. 











——— 





HEAVY SCREW-CUTTING LATHE. 
CONSTRUCTED BY THE LODGE AND SHIPLEY MACHINE TOOL COMPANY, CINCINNATI, U.S A. 


(For Description, see Page 368.) 
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jected vary with the nature of the material 


clays peculiar to the neighbourhood of Paris, are | and occupy much space ; their absence, therefore, is 
not shown at the Exhibition, 





Va: 2. ; Paes 





} , and applies to the cylindrical crushing mills, which break 
the purposes for which it is destined. A certain up the hard nodules, stones, &c., common to most 


class of excavating machine for the soft non-stony |clays. These machines possess no special feature, 


several types of vertical cry os go ; one of 
them is shown by M. Joly of Blois, and is illus- 
trated in Fig. 1, page 362. It possesses the usual 
features of the type : a vertical cylinder in which isa 
vertical shaft driven by gearing, and armed with a 
series of blades for cutting and mixing the clay, 
which is discharged through an opening below. The 
cylinder in the Joly machine is of wrought-iron ; in 
other examples it is cast. A large pugging mill of a 
similar type is shown by MM. Pinette et Cie. ; this 
machine, which is intended for treating hard clays, 
requires a 12-horse engine to drive it. The machines 
shown by MM. Delahayes et Cie., of Tours, present 
an additional feature. One is illustrated in Fig. 2, 
page 362, where it will be seen that a pair of crush- 
ing rolls are placed on top of the mixing cylinder ; 
the clay is fed from a hopper between these rolls, 
and any hard substances present are crushed before 
delivery to the revolving knives. 

In the preparation of ceramic clay, it is often 
necessary to reduce to powder the dried clay itself, 
as well as the other materials which enter into the 
composition of the paste-flint, bone, &. The 





The same remark | readily accounted for. On the other hand, we find! most generally used type of machine of this class in 
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France is the edge runner mill, of which a good 
example is shown by MM. Jannot et Cie. of Treil 
(Seine and Oise), amongst a quite remarkable dis- 
play of clay-preparing machines. The crushing 
mill consists of a pan, two edge runners, an endless 
bucket chain, and an inclined screen, together with 
the necessary heavy gearing to drive the various 
parts. Fig. 3, page 362, shows the design of the 
machine, except the means of removing the fine 
crushings from the pan ; the pieces that cannot pass 
the meshes of the sieve fall back beneath the rolls. 
These mills require from 2 to 5 horse-power to 
drive them, according to the hardness of the mate- 
rial to becrushed. Near the Jannot exhibit are some 
crushing mills ontheSmidthsystem, made and shown 
by Davidsen of Paris. The hard material to be 
treated is placed in the hopper of a stone breaker, 
and is crushed and annette one operation ; the 
larger pieces being returned automatically to the 
hopper and passed repeatedly through the machine. 
Fig. 4, page 362, illustrates one of this firm’s ball 
grinding machines. This is a casing with a discharge 
hopper beneath ; the casing contains a revolving 
breaker with ten segmental arms arranged, as shown, 
so that there is a space between the ends of each ad- 
jacent segment. Through these spaces and through 
openings inthe segments, both properly screened, the 
pulverised material falls into the hopper beneath. 
Crushing is effected by means of a number of hard 
balls ; the material to be pulverised is fed through 
the pipe R into the centre of the drum, and as 
this latter slowly revolves, it is crushed by the 
action of the balls. As it becomes fine enough 
to pass through openings, it is collected as ex- 
plained above, the larger parts being carried up- 
wards by the motion of the drum until they fall 
back upon the balls and are again subjected to their 
crushing action. 

Brickmaking Machinery. — Examples of both 
classes of brickmaking machinery—by pressure, 
and forcing through dies—are exhibited by French 
makers at Paris. Of the first kind there are 
several examples ; it is not a system much em- 
ployed in France, except for special purposes, such 
as the making of refractory bricks—silicious, bauxite, 
&c. The clay is previously pulverised, then com- 
ee in moulds in an hydraulic press ; the Lys- 

anére house of Lille exhibits one of these ma- 
chines ; and that shown by MM. Pinette et Cie., of 
Chalon-sur-Sadne, and shown by Fig. 5, page 362, is 
also an illustration of pressed brick machinery. This 
machine possesses all the ordinary features of its 
class: the revolving table with moulds, the rising 
and falling bottoms of which are operated by cams ; 
the compressing devices and the heavy gearing. 

The machines of which examples have been 


selected, are for making brick from pulverised | P 


clay or other material. There is, however, another 
type to be mentioned, in which the clay is 
moistened. These are all of a small pattern, and 
are worked by hand; they are very largely 
used in the numerous brick works throughout 
France. Fig. 6, page 363, shows a machine of this 
kind constructed by MM. Boulet et Cie., and 
shown in Class 114 (Colonies) at the Troca- 
dero. Primitive as this machine appears, it is 
of great utility. The illustration explairis itself. 
The previously prepared clay is placed in a double 
mould, either of brass or steel, made with a moving 
bottom ; when the moulds are filled, the cover, 
shown open in the illustration, is closed and held 
by a powerful stirrup. The long hand lever is then 
pulled over, the power exerted being transferred to 
the bottom of the moulds; the clay is thus com- 
pressed, and the cover can be lifted when the 
finished bricks are raised from the moulds by a 
pedal that lifts the bottom level with the top of 
the moulds. Two men are required to work this 
ex with which they can produce from 300 to 400 

ricks per hour; the clay used is made slightly 
plastic before being placec in the moulds. An 
American brickmaking machine, sent by the 
Bucyrus Clayworking Machinery Company, of 
Ohio, and illustrated in Figs. 8 and 9, page 363, 
may be mentioned here. It is an upright stock- 
brickmaking machine and pug mill combined, and 
is, of course for soft clay, imitating the pro- 
cess of hand-making by delivering the clay into 
wood moulds, removing the excess, and placing the 
soft bricks on tables to harden. Fig. 9 shows one 
of the moulds ; from this figure it will be seen to be 
made in several compartments. The clay is finally 


prepared in the pug mill shown in the illustration ; | ° 


from this mill it passes into a vertical cylinder, and 
then through P and the opening m above the 








multiple mould. A plunger, moved by the rod F, 
compresses the clay in the moulds ; as soon as this 
is done, a cam shifts the moulds out of position, 
and brings another set beneath the plunger. There 
are some ingenious details to insure the series of 
operations being consecutively performed. The 
degree of pressure exerted on the clay can be easily 
regulated by means of a pin connecting the rod 
to the crank arm ; this is done by shifting the pin 
into one or other of the holes in the plate shown in 
Fig. 7. The capacity of this machine is from 2500 
to 3000 bricks an hour, and 25 horse-power are 
required to work it—15 horse-power for the ma- 
chine, and 10 horse-power for the pug mill. 


(To be continued.) 





THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 


Tue Exuisit oF Messrs. Boniinckx AND Co., 
BRUSSELS. 

OnE of the groups in the electrical power station at 
the Paris Exhibition, consists of a 1000 horse-power 
engine, furnished by the Société Anonyme de Con- 
struction, H. Bollinckx, of Brussels, and a generator 
made by the Société Anonyme “‘ Electricité et Hydrau- 
lique,” of Charleroi. We publish illustrations of the 
engine on page 366. The following are some of its 
principal dimensions : 


Diameter of high - pressure 


cylinder... a *s -700 m. (27.56 in.) 
Diameter of low - pressure 

cylinder... Seis oss ASO ys Se 
Length of stroke 1.500 ,, (59 =, ) 
Number of revolutions 80 


Mean piston speed per 


second . .. we eee) 4m, (18 ft. 1.48 in.) 
Diameter of air pump 1.00 m. (39.37 in.) 
Length of stroke .275,,, (10.82 ,, ) 


Diameter of piston-rods se ADD 5, (DOL ys) 


Diameter of main shaft at 


centre obs ne oa .500 m. (19.69 in.) 
Diameter of main shaft at 

bearin oe bee ss .360 ,, (14.17 ,, ) 
Distance between centres of 

cylinders 4.800 ,, (15 ft. 9 in.) 


... 2eub. m. (70.63 cub. ft.) 


The engine is on the Bollinckx compound system, 
with four valves; one of its special features is the 
great reduction in waste steam spaces, and the high 
efficiency of the steam jacketing. An engine, similar 
to that exhibited, was tested by the Belgian Steam 
Boiler Association, and was found to consume only 
11.8 Ib. of saturated steam at a pressure of 112.5 lb. 
per indicated met ges per hour. 

There are several interesting features to be noted 
in the Bollinckx engine exhibited. The two cylinders 
are each made in two parts, put together without an 
rigid joint, so as to allow the free expansion of eac 
art. Stress is laid on the fact that by this arrange- 
ment the metal of the valve seatings is of the same 
density ; as each part of the cylinder, with its valve 
boxes, is cast vertically. Ribs are formed radially 
around the cylinders, with the view of increasing the 
efficiency of the steam jacketing. 

he admission valves are of the Corliss type, 
modified into what is established as the Bollinckx 
system, devised by the Company many years ago, 
and which has been tested on engines running day 
and night for 20 years ; experience showing that after 
so great a lapse of time the consumption of steam 
has remained constant. The arrangement of valve 
gear in the engine exhibited has reduced the dead 
spaces in the cylinders to very small proportions— 
scarcely 2 per cent. 

The system of working to gauges, and of inter- 
changeability of parts, is thoroughly carried out in the 
Bollinckx works ; the standard of accuracy is ;4,th 
millimetre. Various parts, such as crankpins, cranks, 
levers, even the flywheel, are placed on their respec- 
tive shafts by hydraulic pressure, and are not secured 


Volume of receiver 


by keys. All joints are hard tempered, and finished 
after hardening. 
Special care is taken to secure efficient lubrica- 


tion by a forced oil circulation, a pump being 
employed for this purpose, the oil returning to the 
reservoir through a filter. The main crosshead 
guide is pie with a number of holes through 
which the oil is forced ; the cylinders are lubricated 
mechanically on the Mollerup system. The engine 
exhibited is an excellent example of the Bollinckx 
Company’s practice, 





BRAZILIAN TELEGRAPHY.—The business of the Western 
Telegraph Company, Limited, has inc’ to such an 
extent that a third cable between Rio de Janeiroand Per- 
aa has become indispensable. It is to be laid forth- 
with. 


* See 
pages 12, 





and 846 of vol. lxix., and 


647, 712, 746, 81 
and 296 ante. 


, 79, 131, 149, 207, 





HEAVY SCREW-CUTTING LATHE. 


WE: illustrate on page 367 a heavy lathe constructed 
by the Lodge and Shipley Machine Tool Company, of 
Cincinnati, Ohio, U.S.A. The lathe has 18.in. centres, 
and presents many points of interest. The lathe is 
triple-geared, and the spindle being 6}-in. in diameter 
at the front bearing, very heavy cuts may be taken. 
The back head stock can be traversed along the bed 
by rack and pinion as shown, whilst the screw for 
advancing or withdrawing the centre is operated by 
bevel and spur gearing, so that it is controlled by 
a handwheel mounted at the side of the headstock 
instead of at the back, and is thus more easily acces. 
sible to the workman. The headstock sets over for 
taper turning in the way customary with American 
lathes, and which is particularly convenient when 
long and fine tapers have to be turned, though useless 
for short abrupt tapers. A special taper-turning 
attachment, not shown, is also provided, fitted with 
graduated scales, permitting the tool to be set for 
turning tapers of any desired angle. A compound 
rest is, it will be seen, fitted, and, indeed, such rests 
are now becoming usual in American lathes of the 
heavier class. The feed screw has one thread per 
inch, which is also a concession to English ideas, 
Leading screws of comparatively fine pitch have up 
till lately been considered characteristic of American 
practice. The principal objection to them is the 
necessity of reversing the lathe when screw cutting, 
in order to bring the tool back to its starting point, 
as with fine threads it is impracticable to drop the 
half nuts into place for all but a very few threads, 
With the lead screw fitted to the lathe under con- 
sideration, all the threads for which the lathe is indexed 
can be cut without reversing the lathe, since the half 
nuts fall at once into place. The construction of the 
apron, with its half nuts and gear wheels, is shown 
clearly in Fig. 2. 

The feed in turning is obtained from a pair of bevel 
pinions driven by a feather sliding in a groove cut in 
the lead screw. The sleeve on which these pinions are 
mounted can be moved to left or right at will, one or 
the other pinion accordingly coming into gear with a 
central bevel wheel, which drives by friction clutches 
the gearing for the longitudinal or cross feeds of the 
lathe. It will be seen that it is impossible for the 
feeds and the leading screw to be in gear at the same 
time, since in order to close the half nuts, the bevel 
gears must be in a central position, and therefore 
out of gear with the central bevel wheel, for a 
pawl on the rod by which these gears are moved in 
one direction or the other, catches on the top of the 
lower half nut in all other positions. Similarly, when 
the half nuts are closed, this pawl fits: in the notches 
shown, and the pinions accordingly are then locked 
clear of the central bevel wheel. 

The arrangement of change gears is similar to that 
shown in Figs. 3 to 5. A short shaft is fixed under 
the centre line of the headstock, and is driven by the 
usual reversing gear from a pinion on the lathe 
spindle. On this short shaft is mounted a sleeve, 
which it drives by a feather in the usual way. A 
pinion on the end of this sleeve gears with a second 
pinion marked a in our engraving, and which can 
also be brought into gear with any of the eight change 
wheels shown below it by sliding the upper sleeve to 
the right. An index-plate clearly visible in Fig. 1 
shows which of the change wheels is in gear. Keyed 
to the same shaft as the change wheels are a couple 
of pinions lettered b and c respectively, and shown 
separately in Fig. 5. These pinions gear with the 
spurwheels d and e, which both run loose on a stud. 
One of these wheels is solid with the pinion / and the 
other with g. The arm on which the stud carrying 
these pinions is mounted being movable about the axis 
of b andc, any one of the pinions d, ¢, f, or g can at will 
be brought into gear with a corresponding pinion on the 
lead screw. Hence, —_r to any given rate 
of rotation of the pinions 6 and c there are four pos- 
sible speeds of the lead screw shaft, according as to 
whether the driving of it is effected by one or other 
of the four pinions d, e, f, g. A latch and index, 
clearly shown in Fig. 1, indicates which pinions are in 
gear. Hence, to get any desired feed or thread, the 
workman consults a table provided, and places the 
two latches in the holes therein indicated. There 
is thus no shifting of change wheels. 





THE CUNARD LINER “IVERNIA.” 

WE reproduce on our two-page plate this week the 
longitudinal section and deck plans of the new Cunard 
liner Ivernia, which is not only representative of a 
class of steamer which has lately grown in popularity 
alike with shipping owners and the travelling public, 
but is, indeed, with her sister-ship, the Saxonia, the 
largest of the type, being exceeded amongst the world’s 
ships only by the Oceanic, the Deutschland, and the 
Kaiser Wilhelm der Grosse. She differs from these 
vessels, however, in this notable a she is 
of moderate speed, 16} knots, and the space and 
weight given over in the faster steamers to machinery 
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is, in her case, utilised for cargo; and, at the same 
time, she has extensive accommodation for passengers 
and that, too, of very comfortable arrangement, so 
that it will be recognised that she is a good dividend 
earner, and as such an important adjunct to the great 
mail liners. Indeed, she has _been sailing in the 
regular service, and has been doing esnips well, 
The Ivernia, which was built by Messrs. C. 8. Swan 
and Hunter, Limited, Newcastle, and engined by the 
Wallsend Slipway and Engineering Company, Limited, 
is of the following principal dimensions : 


jength over all... ae i 600 ft. 

, ae between perpendiculars 580 ,, 
Beam eT ee ’ ft. + 
Jepth mou to upper dec! so ks 
; - Pf iter deck = sig 2 s 
Gross tonnage ... Sie es. ; ns 

Indicated horse-power 12.000 
Speed on trial... —... 16} knots 


She has accommodation for 150 first-class passengers, 
900 second-class, and 500 third-class, the latter having 
two, four, and six berth state-rooms, with ladies’ room 
and smoking saloon. Stalls, too, are fitted for about 
800 head of cattle and 80 horses. 

As regards the decks, there is first the promenade 
deck (Fig. 2), on which is situated the first-class 
passengers’ library, and their smoke-room abaft the 
engine skylight ; a bridge deck (Fig. 3), which extends 
for 280 ft. of the length of the ship, and on which 
there are a number of first-class state-rooms ; the next, 
the shelter deck (Fig. 4) is the first which extends 
for the full length of the ship, and on it there 
are several public rooms and many.state rooms ; 
the upper deck (Fig. 5) is principally given over 


like the level below, the main deck (Fig. 6), to the] Bo 


third class passengers’ rooms and to the cattle stalls. 
There are two decks below this—the lower and orlop, 
as well as the holds—all for cargo, with the exception 
of large spaces forward which are insulated for carry- 
ing chilled beef, and for this three large ae 
engines are fitted in a house on the upper dec 
(Fig. 5), with a fourth and smaller engine for the 
ship’s own stores. 

The third-class accommodation is a special feature 
of this ship. The whole of the space forward of the 
engine-room on the main deck (Fig. 6) is utilised for 
the accommodation of the third-class passengers, three 
rows of state-rooms being fitted on each side. These 
cabins thus occupy three watertight compartments, 
and the dining accommodation is in the centre between 
the triple rows of state rooms. On the upper deck 
(Fig. 5) at the forward end is a clear covered prome- 
nade for the third-class passengers, also their baths, 
lavatories, &c. Here also are the hospitals, surgery, 
andbar. On the shelter deck forward of the bridge is 
the ladies’ public room for the third-class on the star- 
board side, and for the sterner sex a smoke-room on the 
port side, so that on these three levels they have all 
the conveniences usually accorded to the first-class. 

Continuing aft on this shelter deck (Fig. 4) there are 
first, the cabins for the officers, then the first-classdining 
saloon, main stairway, pantry, galleys. The remainder 
of this deck is fitted for the second-class passengers, 
with their dining saloon across the after end. Above, 
on the bridge deck (Fig. 3), in a large deck-house, will be 
the accommodation for the first-class, the deck over this 
being carried to the side for the boats and for 

romenade. On this promenade (Fig. 2) is a deck 

ouse containing the captain’s rooms at the forward 
end, then the library, main entrance, and staircase ; 
then at the after end the smoke-room, with a passage 
way at each side of the engine and boiler casing, con- 
necting it to the library and entrance. Oa the top of 
all is the navigating ridge, wheel house, and chart 
house. As to the decoration of the public rooms, it 
is only necessary to say that they equal in comfort and 
elegance the best passenger steamship work. 

On the main deck aft are the stalls for the cattle, 
which will be fitted on the latest approved principle 
to pass the American cattle regulations. 

At the sides of the engine and boiler space, and for 
a short distance aft on the upper deck, are the berths 
for the engineers, crew, firemen, and stewards, and aft 
the stalls for the horses. 

In a subsequent issue we hope to illustrate the 
machinery—of the quadruple-expansion type, and will 
defer our description until then. 








LAUNCHES AND TRIAL TRIPS. 


m HB dame steel crew steamer Rossetti went down the 
a er Clyde on the 3rd inst., and, after compasses were 
of soar} proceeded to the measured mile, where a series 
pe ae trials were run, and a mean of 134 knots easily 
~ ned. The trials were thoroughly satisfactory. The 

bee ~ tee # of the Rossetti are: 405 ft. long by 52 ft. 
500 to y 39 ft. depth moulded, and a gross tonnage of 

ns. The vessel has been built by Messrs. David 


and William Henderson and Co., Limited, Glasgow, to 
Lamport and Holt, Liverpool, and 
extensive South America trade. 


Jones and Sons launched from their 
rd on the 11th inst. a steel twin-screw 


the order of Messrs 
is intended for their 


Messrs, John 
ranmere shipya 





f steamer named the Lily, which they are construct- 
ing for the Wallasey Urban District Council, from the 
designs and specifications of Messrs. Flannery and Given, 
consulting engineers and naval architects, of Liverpool 
and London. The principal dimensions of the steamer 
are: Length, 60 ft.; beam, 42 ft.; and moulded depth, 
11 ft. Gin. She has been designed to carry at least 1800 


passengers. 


The Sunderland Shipbuilding Company, Limiteti, 
launched, on the 11th inst., a steel screw steamer, 
360 ft. between perpendiculars by 48 ft. broad by 31 ft. 
deep, to carry 7000 tons deadweight. The main engines 
are by the North-Kastern Marine Engineering Company, 
Limited, Sunderland, and have cylinders 26 in., 424 in., 
and 69} in. in diameter by 45 in. stroke, steam being 
supplied by three large boilers working at a pressure of 
190 Ib. per square inch. The vessel has been built to 
the order of Messrs. James Little and Co., of Glasgow, 
and is named Riverdale, 








Messrs. Wigham-Richardson and Co., Limited, New- 
castle-on-Tyne, launched, on Tuesday, 11th inst., a fine 
steel screw steamer which they are building to the order 
of the Deutsche D.G. Hansa, of Bremen. The steamer 
is Over 380 ft. in length by 494 ft. beam, and will be fitted 
with quadruple-expansion engines, on the Yarrow, 
Schlick, and Tweedy system, which, with the boilers, are 
being constructed by Messrs. Wigham-Richardson and 
Co., Limited. The vessel was named the Wartburg. This 
steamer is the eleventh vessel built for the Hansa Com- 
pany by the builders, who have other work for the same 
owners in hand. 





The trial trip of the s.s. Bore II., built by the Elsinore 
Tron Ship Building and Engineering Company, ore, 
Denmark, to the order of the Steam Navigation Company 
re, of Abo, took place on September 11. The vessel is 
built of steel to the highest class at British i and 
her dimensions are 180 ft. by 28 ft. 10 in. by 13 ft. 9 in. 
depth of hold. The engines are of the triple-expansion 
type, with surface condenser. During the trial trip the 
speed was 128 knots, with a consumption of coal of onl 
0.6 kilogramme per indicated horse-power. When forced, 
the engines indicated up to 1240 horse-power. The 
s.s. Bore II. is adapted for the winter traffic between 
Stockholm and Abo, and has special —— for 
ice-breaking. She is in every respect fitted out with all 
modern comfort for a first-class passenger steamer. 





Messrs, Ropner and Son, Stockton-on-Tees, launched, 
on the 12th inst., a steel-screw steamer, named Dromonby, 
of the following dimensions, viz.: Length between per- 
a 330 ft. 6in.; breadth extreme, 46 ft. 6 in. ; 

epth moulded, 27 ft. The vessel has been built to the 
order of Messrs. R. Ropner and Co., West Hartlepool. 
She will be fitted with a set of triple expansion engines 
by Messrs. Blair and Co., Limited, of about 1300 indicated 
horse-power, steam being supplied by two steel boilers 
ck 7 in. by 10 ft. 6in., with a working pressure of 
1 : 





On Thursday, the 13th inst., there was launched from 
the yard of Messrs. R. Williamson and Son, Workington, 
a screw steamer, built for Mr. D. Fuhrmann, Hamburg. 
Her dimensions are: Length between a ager 
181 ft. 8 in.; breadth, 27 ft. 9 in.; depth moulded, 
13 ft. 5 in.; and designed to carry about 810 tons. The 
engines are to be supplied by Messrs. Ross and Duncan, 
of Govan, and are of the triple-expansion type, having 
cylinders 15 in., 254 in., and 41lin. in diameter, with a 
stroke of 30 in. The vessel was named Hamm. 





The Vestal, sloop, returned to Sheerness Harbour on 
Friday eg the 14th inst , after undergoing the first of 
a series of steam trials to ascertain the consumption of 
water in her Belleville boilers. The trial was of six 
hours’ duration at one-fifth her maximum horse-power, 
and proved satisfactory, the particulars being as follow: 
Pressure of steam in boilers, 183.8 lb.; in engine-room, 
157.5 lb.; vacuum, 28.6 in.; indicated horse-power, high, 
74.3; intermediate, 98.3; low, 126.8—total, 299.4; speed, 
: knots; coal consumption, 1.55 1b. per horse-power per 

our. 


On Saturday, the 15th inst., Messrs. Wigham-Richard- 
son and Co., Limited, launched from their Neptune ship- 
yard, Newcastle-on-Tyne, a finely-modelled steel screw 
steamer which they are building to the order of the Cork 
Steamship Company, Limited, of Cork, for their Conti- 
nental service, being the seventh steamer built for this 
company by the present builders. The steamer is built 
to attain Lloyd’s highest class, and is 260 ft. in length by 
344 ft. beam. She will be rigged as a schooner, and will 
have very comfortable accommodation for a limited 
number of passengers. The steamer is to be fitted with 
triple-expansion engines, which, with the boilers, are 

being constructed by Messr2. Wigham- Richardson 
and Co., Limited. As the vessel left the ways she was 
named the Avocet, the christening ceremony being - 
fully performed by Mrs. W. S. Bridge, daughter of Mr. 
Christie, one of the directors of Messra. Wigham- 
Richardson and Co., Limited. 


On Saturday, the 15th inst., the steel screw 0 
steamer Liwenburg, which has been constructed by the 
Flensburger Schiffsbau Gesellschaft, Flensburg, to the 
order of the Deutsche Dampfschifffabrts Gesellschaft 
‘* Hansa,” of Bremen, put out to sea for her official trial 
trip. Her principal dimensions are: Length between 





———— 382 ft.; breadth extreme, 49 ft. 8 in.; 
lept 


moulded, 29 ft. 6 in., and she has a deadweight 


carrying capacity of about 6000 tons. uadru 
sion engines having cylinders 23} in., in., in., and 
72 in. in diameter by 54 in, stroke, with powerful boilers 
capable of developing an indicated horse-power of 2400 
have been supplied by the engineering department of the 
firm. Howden’s system of forced draught has been 
applied. During the trials the owners’ representatives 
expressed th lves as highly satisfied both with the 
hull and the werking of the machinery, a speed of over 
134 knots being obtained. On the conclusion of the trials 
the vessel set out for Wilhelmshaven, where she wil] 
load a cargo for China. 


xpan- 


__ 


The screw steamer Saltwell, recently launched by 
Messrs. Short Brothers, Limi of Sunderland, and 
built to the order of Messrs. G. N. Patterson and Co., 
of Newcastle-on-Tyne, went out on trial on the 8th inst. 
On a series of runs over the measured mile a mean s 
of 114 knots was attained. The vessel, which has been 
constructed of steel, is of the following dimensions, viz. ; 
Length, 308 ft. ; breadth, 43 ft. ; depth moulded, 22 ft. 
The machinery is by Messrs. John Dickinson and Sons, 
Limited, of Sunderland, having cylinders 214 in., 35 in., 
and 59 in. in diameter by 39 in. stroke, with two boilers 
working at 160 lb. pressure. 


In the presence of the Dowager Empress of Russia, 
the Princess of Wales, the King of Greece, and many 
other ae the christening took place, at the 
shipyard of essrs. Burmeister and Wain, Copen- 
hagen, of the new Russian cruiser, the Bojarin, which 
the said firm is building for the Russian Government. 
The Bojarin has a displacement of 3200 tons, is 345 ft. 
long, and 41 ft, 6 in. broad ; and has a draught of 16 ft. 
The armament will consist of six 12-centimetre guns and 
eight 47-millimetre guns; there will be four side-located 
firmg tubes for torpedoes, and one torpedo firing 
tube aft. The hull is protected by a 2-in. armour; 
the captain’s turret is protected by 3in. armour. The 
ammunition stores, the engines, &c., are underan armoured 
deck. The engines are triple expansion with four cy- 
linders, capable of developing 11,500 horse-power, and 
of giving a 8 of 22 knots. There will 16 boilers 
placed in three compartments. The — will be fitted 
with hydraulic yer ye: gear. There will be telephones all 
over the ship, and she will be fitted with modern 
pr agp such as electric light, cooling and heating 
plant, appliances for handling the ammunition, appli. 
ances for placing the ammunition compartments under 
water, &c. All the furniture and fittings will, as far as 

ible, be made of iron and steel. The Bojarin will be 
tted with efficient projectors, with two steam launches, 
and one ——s launch, &c. She is to be ready in the 
spring of 1902. This is the fourth large order the Bur- 
meister and Wain shipyard has had from the Russian 
Government, 





Lrzps AND HuppERsFIELD.—It has been officially 
announced by the London and North-Western Railway 
Company that its new line from Heaton Lodge tu 
Wortley, vid the Spen Valley, will be opened for pas- 
senger traffic on Monday, October 1. The line is 134 
miles long, and the contractors commenced work on the 
first section in June, 1895. With the exception of a 
détour between Heckmondwike and Birstal, in order to 
reach Cleckheaton, the line is a fairly direct one. Ib will 
bring the residents in the Spen Valley into much closer 
touch with Huddersfield, improve their communication 
with Manchester, and give them an alternative route to 

8. 


Our Rats ABRoAD.—The exports of rails from the 
United Kingdom in August were 33,989 tons, as com- 

red with 39,420 tons in August, 1899, and 36,995 tons 
in August, 1898. There was some revival in the Indian 
demand for rails last month, the shipments to that quarter 
having been 10,380 tons, as compared with 6877 tons and 
14,716 tons respectively. The exports to Australasia also 
increased to 8337 tons last month, as compared with 5477 
tons in August, 1899, and 1449 tons in A t, 1898. Only 
1285 tons of British rails were shipped to China in August, 
while in the corresponding months of 1899 and 1898 the 
deliveries were 7479 tons and 2845 tons rg ee The 
Argentine Republic took 6549 tons of British rails in 
August, as compared with 2073 tons and 593 tons respec- 
tively. The exports of rails from the United Kingdom 
for the first eight months of this year were 247,504 t 
as compared with 307,760 tons in the corresponding peri 
of 1899, and 356,419 tone in the corresponding period of 
1898. In these exports the shipments to British India 
figured for 63,561 tons, as compared with 109,313 tons and 
145,446 tons respectively; those to South Africa for 
20,775 tons, as compared with 13,971 tons and 31,390 tons 
respectively : and those to Australasia for 41,894 tons, as 


compared with 35,485 tons and 17,955 tons respectively. 
Sweden and Norway took 29,744 tons of British rails in 
the first eight months of this year, as com with 


63,924 tons and 38,831 tons in the corresponding periods 
of 1899 and 1898 respectively. The exports to Egypt to 
August 31 this year were 14,630 tons, as com with 
22,175 tons and 26,668 tons pe soy those to Japan, 
10,270 tons, as compared with 1780 tons and 4788 tons 
respectively ; those to Mexico, 12,610 tons, as compared 
with 5890 tons and 8415 tons respectively ; and those to 
Brazil, 7490 tons, as compared with 13,195 tons and 19,923 
tons respectively. Russia imported only a small quantity 
of British rails in the first eight months of this year, the 
shipments to the Czar’s empire to August 31 having 

only 1691 tons, as compared with 14,675 tons and 19,238" 
tons in the corres} ing periods of 1899 and 1898 respec- 
tively. It will be observed that our rail exports have 





been declinirg for the past two years. 
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SIX-COUPLED TANK LOCOMOTIVE AT THE PARIS EXHIBITION. 


CONSTRUCTED BY 


THE SOUTH OF FRANCE RAILWAY 
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THE SOUTH OF FRANCE RAILWAY AT 
THE PARIS EXHIBITION. 


(Continued from page 263.) 


Tue Locomotive ExuHrsir. 
Amona the secondary railway systems in France, 
one of the most interesting is that which, under the 
name of ‘‘Chemins de fer du Sud de France,”’ is well 
known to travellers on the shore of the Mediterranean. 
The system, which includes the lines from Nice to 
Meyrargues, by way of Draguignan, and from Nice 
to Digne, is for the most ne a mountain railway, 
involving the use of powerful locomotives, and, to a 
large extent, a high-class rolling stock, because the 
passengers are chiefly excursionists, at least, during a 
considerable time each year. There is also quite a con- 
siderable freight traffic to be provided for, involving 
a special class of locomotives and wagons that the 
work may be done under the most economical condi- 
tions. For these reasons the Southern Railway Com- 
pany has been able to arrange an exhibit of special 
interest at Vincennes. Besides the actual moun- 
tain sections of the system, there are others in the 
department of the Céte d’Or, in the direction of Dijon, 
worked by the company ; and these, though not pass- 
ing through such difficult country, have nevertheless 
long and steep gradients. Locomotives of a different 
type are employed on this part of the system, and 
thanks to the courtesy of the company, we are able to 
illustrate the standard type cdenied. and shown at 
the Paris Exhibition. We have already illustrated 
and described some of the special rolling stock of the 
company. The locomotive for the Céte d’Or section is 
illustrated on this and the opposite pages. As will be 
seen, it is a tank engine, for, there being no long 
runs, without stopping, on the lines, there is no neces- 
sity for carrying large supplies of water or fuel. The 
wheelbase is made as short as possible, to facilitate 
passing over curves. There are six coupled wheels, 
and one pair of carrying wheels, so that a great pro- 
portion of the weight is available for adhesion. A 
special feature of this engixe is that the valve gear, 
link motion, connecting and coupling-rods, and the 
wheels are boxed in by iron plating. This isa precau- 
tion very desirable in summer, and is taken to exclude 
dust, which is prevalent on the high roads, which are 
considerably utilised by this, as by most other systems 
of secondary railways. The weight of the engine 
empty is 25 tons; in running order this rises to 
323 tons, the storage capacity being 3.9 tons 
of water in the tank, and .8 ton of coal. Besides this 
when the boiler is in steam 2.6 tons have to be adde 
for water and fuel on the grate. The weight on the 
forward ger wheels is only 5.3 tons, so that 
27 tons are available for adhesion. The illustrations 
we publish show the detailed arrangement so clearly 


Fie. 1, 


that it will be sufficient for us to supplement them 
with a few leading dimensions : 


Total length of locomotive... 7.90 m. (26 ft.) 
Outside width of engine ... 2.31 m. (7 ft. 7 in.) 
Gauge... ... vi .. 1.00 m. (3 ft. 3.37 in.) 
Extreme wheelbase ... 3.70 m. (12 ft. 2 in.) 
Couplh ia oo ae Se ees) 
Diameter of coupled wheels  .90 m. (35.4 in.) 

” ing ” -71 ” (27.9 *” ) 
Mean diameter of boiler ... 1.10 m. (43.3 in.) 
Number of tubes 130 130 
Length of tubes... ... 310m. (10 ft. 2 in.) 
Internal diameter of tubes 41 mm. (1.61 in.) 


Working steam pressure ... 12 kilogs. (170 Ib. per 
square inch 


Diameter of cylinders .350 m. (13.78 in.) 


Length of stroke woo. Ds, “108 55 D 

Tube-heating surface ... 54.26 sq. m. (548 sq. ft.) 

Firebox surface es Sen a 3 

Grate area - 200 -,, “R7G.,, ) 
(To be continued.) 





THE LATE MR. JOHN ROBERT 
JEFFERIES. 

As briefly announced in last week’s issue of En- 
GINEERING, John Robert Jefferies, one of the managing 
directors of Ransomes, Sims, and Jefferies, Limited, 
the well-known engineering firm, died at his residence, 
St. Helen’s Lodge, Ipswich, on Wednesday morning, 
the 12th inst., the immediate cause of death being 
appendicitis. This supervened upon an operation 
performed for an ailment of long t como although, 
up till near the end, Mr. Jefferies had been able 
to attend to his work. He was only in his sixtieth 
year, having been born in 1840 at Great Barford, in 
Bedfordshire. He has been identified with Ipswich 
for over 40 years, having first entered the Orwell 
Works as an articled apprentice when in his sixteenth 

ear. In 1871 he became a partner, the title of the 
rm then being Ransomes, Sims, and Head, which 
subsequently became Ransomes, Head, and Jefferies. 

In 1884 the business was converted into a limited 
liability concern, for family reasons, the name assumed 
being Ransomes, Sims, and Jefferies, Limited, and the 
capital 500,000. The subject of our brief memoir 
became, of course, one of the managing directors, 
being associated first with the manufacturing depart- 
ment, although later he took charge of the extensive 
export business of the company. His life-work, it 
may almost be said, was entirely devoted to the 
affairs of his business, and to review it would involve a 
treatise on the progress of all kinds of agricultural 
machinery; for the firm has taken a prominent 
in the work of improving all such implements. 
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successful exhibits at the Royal Agricultural Society’s 
Shows, which he occasionally * attended, annually 
testified to his power of initiating improvements. 

He took a liberal view of his responsibilities to his 
workers, and was age the first advocates of the 
nine-hours day. He had also a keen interest in the 
affairs of the borough of Ipswich. In 1882, Mr. 
Jefferies was elected one of six representatives of the 
burgesses of Ipswich on the Dock Commission, and 
was chosen a member of the committee of manage- 
ment in September of the same year. He was also an 
active member of the Ipswich Chamber of Commerce 
and Shipping, formed in 1884, and was elected this 
year to Xe chairman for a second period. He 
was also this year’s chairman of the Agricul- 
tural Engineers’ Association, London. He was a 
member of the Institution of Mechanical Engineers, 
and of the Iron and Steel Institute; but he took 
little active part in the meetings of these tech- 
nical institutions. 

In 1866 he married a daughter of the late Mr. James 
Allen Ransome, a partner in the firm, and is survived 
by his wife, a son——Mr. Harold S. Jefferies—and three 
daughters, one of whom is married to Dr. Francis 
Ward, of Ipswich. The funeral took place at Ipswich 
Cemetery on Saturday, the 15th inst., when the 
workers and the townspeople paid an appropriate 
tribute of appreciation. 





TECHNICAL CouLEcE ProcRamMEs.—We have received 
a copy of the syllabus for the new session at the North- 
ampton Institute, Clerkenwell, which opens on October 1 
next. The Institute is provided with laboratories and 
workshops, and is devoting eeu weed attention to assist- 
ing men engaged in the horological and instrument. 
making industries of the surrounding district. The fifth 
session of the Royal Technical Institute, Salford, com- 
menced on the ist inst. In addition to the usual lecture 
and workshop arrangements for the teaching of mechani 
and electrical engineering, this Institute devotes particular 
attention to the local textile and dyeing trades. The depart- 
ment having reference to the industry last named is pro- 
vided with a large experimental dye-house, in which as 
many as 30 students can find room to work simultaneously. 
The Merchant Venturers’ Technical Coll at Bristol, 
opened its new session on September 1. Both day an 
evening classes are taken at the college, which seems sa 
be well provided with laboratories and workshops. T r 
physical laboratory, we learn, has been enlarged, a0 4 
a new laboratory, intended for work on heat = 
mechanical physics, will shortly be opened. As ag 
is @ prominent port, special classes are provided ead “ 
College for sailors, preparing them for the Board of We 
examinations for masters, mates, engineers. ae 
have received a copy of the new calendar issued by ‘ 
London University ce 32, Red ena 
square, W.C., giving particulars of the facilities offere 











Tn this work Mr. Jefferies took a special interest, and the 





to aspirants to a degree at the University of London. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 


Glasgow Pig-Iron Market.—There was again a maiden 
market last Thursday forenoon, so that for the third time 
in succession not a single ton of pig iron changed hands. 
Scotch warrants were quoted 1d. per ton up at 763. 6d. 
cash buyers, while Cumberland hematite iron was quoted 
3d. lower at 803. per ton cash. The only business done 
in the ‘‘ring,” ond whide caused much merriment, was the 
appropriate presentation of a eed of white gloves to the 
secretary, who duly accepted them amid much applause. 
In the afternoon one lot of 500 tons of Scotch iron was 
dealt in at 763. 6d. med ton cash, and the closing quotation 
was 4d. “and ton higher, while a month was quoted 703. 6d. 
per ton buyers. The settlement prices at the close were: 
Scotch, 763. 74d. per ton; Cleveland, 71s. ; Cumberland 
hematite iron 803. 3d. per ton. On Friday forenoon be- 
tween 5000 and 6000 tons of Scotch iron were dealt in, 
the buying being on account of those who were oversold. 
The price was very firm at 77s. per ton cash, mers | a 
rise of 2d. on the day. Cleveland iron was quotably 
74d. per ton easier. There was nothing done in the 
afternoon, and the settlement prices were: 763s. 9d., 
703. 6d., and 803. 3d. per ton. The backwardation was 
about 7s. per ton, the month’s quotation being 70:. 
per ton buyers. Business in Scotch pig iron was more 
active on Monday forenoon, a considerable amount of 
squaring by ‘‘ bears” being engaged in. In the ‘‘ ring” 
about 5000 tons changed hands at from 77s. to 77s. 3d. per 
ton cash ; but it was reported that other 5000 or 10,000 
tons were done privately. There were cash sellers at 
763. 3d. per ton to-day (Wednesday) and 71s. 6d. Friday 
without finding buyers. In the afternoon there was 
a slump in the price of Scotch iron to 72s. sellers, 
with buyers at 7ls. The drop was due, of course, 
to the squaring that took place in the forenoon of 
the ‘‘ bear” account. There were, however, no quota- 
tions for cash on the following day, for if they 
were buyers they would not name a price. It was 
thought that there would ba further squaring as 
iron fell due, but it was generally accepted that the 
squeeze was practically over. For cash in eight days 
703. 3d. was done, as against 77s. 3d. per ton cash = 
in the forenoon. Other 3000 tons changed hands. The 
settlement prices were: 72s., 70s., and 80s. per ton. 
Warrants experienced a further sharp fall on Tuesday 
forenoon, as a result of the recent squaring of the over- 
sold account. About 3000 tons were dealt in, and the 
price fell to 693. cash per ton. compared with 77s. 3d. 
paid on Monday forenoon. Cleveland was not men- 
tioned. Hematite iron lost 6d. per ton. Prices for 
Scotch iron had a still further severe drop in the 
afternoon, the cash price closing at 683. 14d. per ton 
sellers. About 2000 tons constituted the afternoon 
sales. The pig-iron warrant market was in a lifeless con- 
dition this forenoon ; only 2500 tons of iron were sold, 
and prices were easier, Scotch ooeees 134. per. ton for 
cash and 34d. per ton for a montb, and hematite iron 3d. 
per ton. In the afternoon there was no business reported, 
and prices were nominal. One lot of Scotch ed 
hands at 65s. per ton for the end of the year. The 
settlement prices were 68s., 703., and 793. per ton. 
The following are the quotations for makers’ iron: 
Clyde, 84s. per ton ; Gartsherrie, 84s. 6d. ; Calder, 86s. ; 
Summerlee, 88s. 6d.; Coltness, 903. 6d.—the foregoing 
all ship at G w; Glengarnock (shi at 
Ardrossan), 75s.; Shotts (shipped at Leith), 86s. ; 
Carron (shi at Grangemouth), 85s. per ton. 
Here are the returns of the shipments of pig iron 
from Scotch ports during the week ending last Satur- 
day: To Australia, 275 tons; to Italy, 100 tons; 
to Germany, 280 tons; to Holland, 430 tons; smaller 
— to other countries, and coastwise 1273 tons— 
the total for the week being 2586 tons, inst 6678 tons 
in the corresponding week of last year. For the year till 
last Saturday the shipments from Scotch ports amounted 
to 249,909 tons, against 186,822 tons for the same portion 
of last year. It was thought, and even promised, that 
Monday of this week would be the date for the termina- 
tion of the ‘‘corner” that had for some time been in exist- 
ence. The party controlling the warrant prices was even 
called a ‘‘clique.” It is somewhat rash to definitely cal- 
culate upon such a happy consummation. Trade reports 
show no vitality, whether from home or from foreign 
sources ; in fact, the depressing influence of American 
competition is telling its tale more surely every day. 
There are three more ordinary furnaces in blast this 
week, making a total of 82, being the same as at the 
corresponding time of last year. The stock of pig iron in 
Messrs. Connal anc! Co.’s public warrant stores yesterday 
afternoon stood at 91,838 tons, as compared with 91,348 
tons yesterday week, thus showing an increase amounting 
to 490 tons for the past week. 


Finished Iron and Steel J'r1des.—While shipbuilders 
and other users of steel have of late been booking con- 
siderable orders for new ships, inquiry in the Scotch steel 
mar!:3t continues unaccountably quiet. It is no secret 
that in some instances American makers have been able 
to cut in and take several important contracts over the 
Atlantic. The eng impression, however, is that users 
are holding back in the belief that the American com- 
petition must soon affect values in this country, and bring 
about a substantial reduction in prices. Meanwhile 
Scotch makers’ prices remain unchanged. The chief lack 
of business is still in the malleable iron trade, and some 
makers will be compelled to go on short time, or drop 
their night shifts, if matters do not mend. 

Sulphate of Ammonia.—The shipments of sulphate of 
ammonia have fallen off considerably, the last weekly 
return giving only 937 tons. The total shipments for this 
yerr now aggrega‘e 95,677 tons, being 244 tons less than 








in the corres ing portion of last year. The market 
continues dull, and quotations are lower; but as stocks 
are light, makers are not anxious to sell, and are holding 
on in expectation of an improvement. 


Glasgow Tramway Power Station.—The work in con- 
nection with the bricklaying part of the contract for the 
electric power station being erected for the Tramway 
Department at Pinkston, Port Dundas, being somewhat 
behind, an arrangement has been come to between the 
contractors and the Tramway Department for the latter 
to take over and finish the undertaking. The Corpora- 
tion will be asked to approve of the suggestion at their 
meeting on Thursday (to-morrow), and thereafter the 
Department will employ their own men to complete the 
work. The original contract amounted to about 50,000/., 
but the foundations and part of the building have been 
so far overtaken. 


Contract for Natal.—Ib is stated that the Natal Govern- 
ment have ordered locomotives and rolling stock to the 
value of a quarter of a million Ee in view of the 
expected increase of traffic on the main line. 


Electric Coal-Cutting Plant. —The Summerlee and 
Musson Iron and Steel Company have just introduced at 
their collieries electric coal-cutting machines of the Clark 
and Stephen disc-cutter type. This is one of the earliest 
applications of electricity to coal cutting in any collieries 
in Scotland. 


Glasgow Electric Lighting Stations.—Last Thursday the 
Electric Lighting Committes of the Glasgow Town 
Council formally opened two electric light stations, one 
near where the Phenix Foundry used to be, and the 
other on the south side of the city. In neither case, how- 
ever, are the works yet in a finished state; but in the 
Port Dundas station there are engines installed amounting 
to some 13.000 horse-power. This station is sending out 
current. The works of the Partick Electric Light Com- 
pany have been acquired by the Glasgow Corporation, 
and has been put in order to supply current in the west 
end of the city. 

Steel Company of Scotland.—The annual meeting of this 
company was held yesterday, when Mr. William Lorimer 
—— the chair. A dividend of 5 per cent. was de- 
c 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Suggested Disclosure of Manufacturers’ Profits.—The 
Sheftield Chamber of Commercs has considered the recent 
requirement of the United States Consul in that city, 
that manufacturers should disclose the profit they are 
making out of any particular article selected by him. It 
was stated that this information had been requested from 
several firms. It was decided to ask the Chambers of 
Commerce in the principal manufacturing centres whether 
such a request was made in their towns. 


Devel nt of a Coalfield.—Out of the profits of the 
year, which total 210,680/., the directors of the Sheep- 
pridge Coal and Iron Company recommend that 50,000/. 
be retained towards the cost of a new collier 
sf have arranged to take a large interest. The collier 
will be situated in a South Yorkshire coalfield, and will 
be developed in due course. The directors also propose 
to write off capital 39,760/., the amount expended on new 
works during the year, and to carry forward 13,3597. A 
dividend of 15 per cent. on all shares for the year is 
proposed, 

Dock Accommodation at Goole and Grimsby.—The Aire 
and Calder Navigation Company has presented plans to 
the Goole Urban Council giving particulars of the new 
dock they propose to construct there. The dock will 
necessitate the erection of a swing bridge. Railway coal 
tips will be provided to deal with the minerals brought 
by train, and at one end of the dock provision will be 
made for river and canal craft. The neighbouring port of 
Grimsby is also taking > to place themselves in a posi- 
tion to compete with Hull. r. H. J. Barry, son of Sir 
Wolfe Barry, and Mr. Davidson have inspected the site for 
the ap me new deep water dock, with a view to prepar- 
ing a scheme. 

Local Company Changes.—A new company has been 
registered for the purpose of acquiring the business for 
many years carried on at Effingham Works, Rotherham, 
London, and elsewhere. The title of the company is 
Yates, Haywood, and Co. and the Rotherham Foundry 
Company, Limited, and the capital will be 100,000/ , 
divided into 40,000 5} per cent. cumulative preference 
shares of 1/. each, and 60,000 ordinary shares of 17. each. 
—The shareholders in the Sheffield Forge and Rolling 
Mills Company have consented to each of their 10/. shares 
being divided into ten shares of 1/., and the qualification 
of a director should not be less than 1000 shares. 


South Yorkshire Coal Trade.—Firmness continues to 
characterise the coal trade of the district. The output 
has during the past week been seriously curtailed by the 
holidays in consequence of the Doncaster Race Meeting, 
The demand for export remains brisk, and the local con- 
sumption of steam coal is very great, all the large works 
being exceedingly busy. The small quantities of coal 
which reach the open market are easily disposed of at values 
in excess of the contract rates. Activity still marks the 
house-coal trade. All the superior classes of fuel are 
eagerly purchased by householders, and even the in- 
ferior qualities move away freely. The market for small 

_is a little easier, supplies coming to hand more 
readily. 
_ Iron ‘and Steel.—No important change has taken place 
in the iron and steel trades of the district, the high prices 


in which h 





of fuel continuing to act as a clog upon all manufacturing 
enterprise.. The heavy steel works of the city are busily 
engaged in the production of munitions of war, railway 
material, and forgings and castings for ships and heavy 
machinery. It is stated that there has been an increased 
consumption of Siemens-Martin steel. Steel for heavy 
springs is in moderate demand ; but in the light-spring 
trade there is very little doing. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change here, but the market 
was very lifeless: A somewhat cheerless tone prevailed, 
and quotations had a downward tendency. Most of the 
makers put the price of No. 3 Cleveland pig iron 
at 7ls. for prompt f.o.b. delivery, but buyers, all 
of whom were very backward, would not pay that price. 
Merchants were — enough to sell No. 3 at 70s. 6d.— 
a figure they reali in several cases; but purchasers 
hesitated to pay even that. Foundry No. 4 was 66s. 9d.; 
grey forge, 65s. 3d.; mottled, 65s.; and white, 643, 9d.; 
and these qualities were not quite so freely offered as 
they were a little while ago. East coast hematite pig 
iron was decidedly easier than last week. Several makers 
would not quote mixed numbers below 85:., but several 
merchants were glad enough to get 84s. 9d. There was 
nothing doing in Spanish ore, the quotation for which was 
quite nominal. Rubio was put at 21s. 9d. ex-ship Tees, 
and freights Bilbao to Middlesbrough were stiff at 8s. 3d. 
Buyers held quite a different idea of the value of 
Spanish ore, expressing the opinion that 21s. was 
the highest —_ it should be. Today the market 
was very dull with hardly es business doing. 
Prices looked very like falling, bnt they could not 
be said to be quotably altered. The meral con- 
dition of the pig-iron market is anything but satisfas- 
tory. Many traders looked for a brisk autumn business, 
but now there does not appear any great prospect of their 
sanguine anticipations being few. Sey hipments, how- 
ever, should be good for the remainder of the navigation 
seacon. It is very unsatisfactory to learn that American 
iron is being imported to this district. 

Manufactured Iron and Steel.—In these two important 
branches of the staple industry there is not much new to 
report. Orders are by no means plentiful, but most of 
the producers continue well employed, and prices, with 
the exception of those for ship-angles, are maintained. 
Common iron bars are 9/. 102; ¢ bars, 10/.; iron ship- 
plates, 8/. 2s. 6d.; steel ship-plates, 8/.; and iron and steel 
ship-angles have been reduced to 8/.—all less the customary 
24 per cent. discount f.o.t. Heavy sections of steel rails 
are put at 7/. net at works, but no doubt orders could be 
placed at less. 


Coal and Coke.—Bunker coal shows a tendency to ease. 
There is a good inquiry for gas coal, and the large supply 
is well talen up, as the gas companies seem inclined to 
lay in stock earlier this year than last. Coke is plentiful, 
owing to the lessened demand for shipment, and average 
blast-furnace qualities are not more than 27s. delivered 
ere. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—Large steam coal has been in steady request 
for early shipment, and recent prices have been firmly 
maintained ; the market for smalls has, however, been 
dull; and quotations have, if anything, been tending 
downwards. The best steam coal has made 29s. tu 303. 
per ton, while secondary qualities have brought 223. to 
26s. per ton. Housecoal has experienced little change ; 
No. 3 Rhondda large has made 22s. per ton. Coke has 
remained at about its former level. 


South Wales Coal and Iron.—The shipments of coal 
from the five principal Welsh ports—Cardiff, Newport, 
Swansea, Llanelly, and Port Talbot—were as follow in 
August: Foreign, 1,303,075 tons ; coastwise, 257,712 tons. 
The shipments of iron and steel from the five ports for the 
month were 2424 tons; of coke, 12,082 tons; and of 
- fuel, 91,254 tons. The shipments of coal from the 

ve ports for the eight months ending August 31 this year 
were: Cardiff, 10,435,915 tons; Newport, 2,323,807 tons ; 
Swansea, 1,581,857 tons; Llanelly, 185,319 tons; and 
Port Talbot, 302,856 tons. The shipments of iron and 
steel from the five ports for the eight months were : Car- 
diff, 21,714 tons; Newport, 12,571 tons; Swansea, 1639 
tons ; and Llanelly and Port Talbot, ni/. The shipments 
of coke were: Cardiff, 53,508 tons; Newport, 22,319 
tons ; Swansea, 8883 tons; and Llanelly and Port Talbot, 
nil. The shipments of patent fuel were: Cardiff, 276,971 
tons ; Newport, 50,660 tons ; Swansea, 339,058 tons ; and 
Llanelly and Port Talbot, nid. 

The ‘* Vestal.” —The Lords of the Admiralty have ex- 
pressed to the chief engineer at Devonport Dockyard their 
satisfaction with engines and boilers which were manu- 
factured at Keyham factory for the Sheernese-built sloop 
Vestal. The Vestal has just completed her programme 
of trials in a satisfactory manner ; the engines which 
were built for an indicated horse-power of 1400, easily 
maintaining for four hours a mean indicated horse-power 
of 1487, giving the vessel a speed of 13} knots. The 
coal consumption was also satisfactory, the return 
being 1.55 lb. per indicated horse-power per hour. The 
boilers are of the Belleville type. Key factory 18 
now manufacturing a set of four Belleville boilers and a 
set of main engines for the sloop Fantome, also building 
at Sheerness. 


New Dock for Swansea.—At a special meeting of the 
Swansea Harbour Trust executive, on Tuesday, it was de- 
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cided to instruct the engineer to prepare a report as to 
two prospective sites fora pro new deep-water dock 
for the harbour, viz., the one on the eastern side of the 
river, where Messrs. Lambert’s works are somewhat in 
the way, and another on the western side, which would 
necessitate the construction of expensive bridges. 


Tredegar Dry Dock.—The construction of the Tredegar 
dry dock, Newport, is to be proceeded with at once. It 
will be remembered that a difficulty arose with the 
original contractors, Messrs. Geen and Linton, Newport, 
and that the works were stopped pending arbitration, 
which resulted in an order for the works to be handed 
over to the Tredegar Dry Dock Company within 14 days. 
The company immediately instructed its engineer to 
prepare specifications and for re-letting the contract ; 
and after inspection and approval of the amended plans 
by the engineers, Messrs. Hawkshaw and Dobson, the 
contract was let to Messrs. Price and Reeves, of Great 
George-street, Westminster. Mr. J. Price, head of the 
firm, built the Barry Docks, and was associated with 
Mr. Walker in the construction of the Manchester Ship 
Canal and the Severn Tunnel. The contractors’ engineer 
is already on the spot. The plans are practically the 
same as the original ones, but the dimensions of the 
dock have been increased to a total length from the 
entrance to the end of 750 ft. By means of intermediate 
gates it will be possible to dock two vessels er 
dently, one 360 ft. long and the other 340 ft. long. The 
dock is expected to be completed in about eighteen 
months. 

New Cruiser.—No. 5 slip at Devonport Dockyard is 
being prepared for the keel of a new cruiser, and the con- 
struction of the vessel will be commenced very shortly. 
A large quantity of material has already arrived, and the 
chief engineer’s department at Keyham factory are busily 
employed in preparing the working pattern of her 
machinery, the Admiralty having entrusted Keyham 
with the manufacture of the engines and boilers. The 
new vessel is officially termed a second-class cruiser, but 
she will be larger than some of the comparatvely modern 
types of first-class cruisers. Her length will be 355 ft., 
and her breadth 56 ft., and she will have a displacement 
of 5880 tons. She will be built of steel, with an armoured 
protective deck and heavily armoured conning towers ; 
and with a view to her being able to keep out of dock 
for long periods, her steel hull will be sheathed with 
wood and coppered. 





Wiretess TsiecraPHy.—The Chilian Government has 
authorised Mr. Luis Zegers, representative of the Wire- 
less Telegraph and Signal Company, Limited, to establish 
a service of telegraphic communication upon the Marconi 
system between Punta Arenas and Ancud, or Puerto 
Montt. The Government reserves the right to terminate 
Mr. Zeger’s concession upon six months’ notice. 





Our Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in August was 
107,059/., as compared with 125,564/. in August, 1899, and 
96,4487. in August, 1898. The engines exported to British 
India in August were only valued at 26,303/., as compared 
with 67,2767. and 19,068/. respectively ; but for the con- 
traction in the Indian demand, last month’s exports 
would have shown some progress. The value of the loco- 
motives exported from the United Kingdom in the eight 
months ending August 31 this year was 956,590/., as com- 
pared with 912,992/. in the corresponding period of 1899, 
and 814,855/. in the corresponding period of 1898. The 
exports to South America in the eight months ending 
August 31 were valued at 156,981/., as compared with 
131,715/. and_114,360. respectively. The value of the 
shipments to British India to August 31 was 310,644/., as 
compared with 455,506/. and 213,871. respectively ; while 
the te to the Australasian Colonies were valued at 
108,698/., as compared with 57,976/. and 180,790/ .xespec- 
tively. Upon the whole, this year’s figures may be re- 
garded as fairly satisfactory. 





Tue BrrkBECK INSTITUTION, BREAMS-BUILDINGS, CHAN- 
CERY-LANE —This Institution, which has now completed 
77 years of educational work in the metropolis, com- 
mences its new session on Monday, October 1. There are 
both day and evening courses of, study, which comprise 
the various branches of natural science, mathematics. 
classical and modern languages, economics, commercial 
subjects, law, mental science, music, and art. The courses 
provide for the examinations of the University of London, 
in the faculties of arts, science, and commerce, those of 
the conjoint board, civil service, &c. The report for 
the last session shows that during the year 50 students 
passed some university examination, while large numbers 
gained successes at various public examinations. The In- 
stitution has had many additions to its appliances in 
recent years, and the physical, chemical, and metallur- 
a laboratories are now very thoroughly equipped. 

~ day classes provide courses in chemistry, iology, 

ysics, and mathematics, for the Science Degrees of 
ndon University. There are also day classes in lan- 
forts music, and shorthand. The school of art is open 
per day and evening. During the recess, considerable 
itions and improvements have been made by the aid 
ba t of 2000 guine as from Mr. F, Ravenscroft, to com- 
yep his completion of a membership of 50 years. 
room preading-room, & new magazine-room, and a social 
on ‘af tak been provided, and a well-appointed metal- 

We aboratory has been added. The calendar sup- 
_ comaplote syllabuses of the classes and full informa- 
tain about the Institution. A popular lecture or enter- 

ment is given in the theatre every Wednesday 
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A Dutcu syndicate has secured some valuable mining 
lands at Grossug, Caucasus, containing valuable deposits 
of coal and also ir set which are now being examined. 
Some Danish gentlemen have likewise secured important 
concessions in the Grossug districts, rich, it is thought, 
in naphtha, 

Another plan for dealing with the nickel ores of the 
Sudbury district is about to be tried, and is due to Mr. 
H. A. Frasch, of New York. The ores are reduced to 
matte as at present, but the copper, nickel, and platinum 
are then removed by electrolysis in a ‘‘chlorodising” solu- 
tion. Chlorine and bleaching powder are said to be bye- 
products of the process. 


Owing to the failure of the natural gas supply one of the 
largest glass-making firms in America has decided to re- 
move its works from Indiana to Pittsburg. When the 
boom in the natural gas lands in Indiana and Ohio was at 
its height 10 years ago, millions of cubic feet of gas were 
wasted as blazing torches used simply as an advertise- 
ment. 


The traffic receipts for the week ending September 9, on 
33 of the principal lines of the United Kingdom, amounted 
to 2,064,2027., which was earned on 19,8854 miles. For 
the corresponding week in 1899 the receipts of the same 
lines amounted to 1,947,175/., with 19,548 miles open. 
There was thus an increase of 117,027/. in the receipts, and 
an increase of 3374 in the mileage, 


The Illinois Central Railroad Company, of Chicago, are 
seriously considering the general adoption of electric trac- 
tion for their suburban services, since, although they antici- 
pate no economy in steam consumption, they hope to be 
able to give with electricity a more frequent service at 
a considerably higher speed. The ultimate ideal is to 
abolish the timetable entirely on their suburban lines, 
and to run cars either singly or made up into short trains 
at very frequent intervals. 


Mr. John Birkinbine, in his report for the United 
States Geological Survey, states that the production of 
iron ore in America during the year 1899 amounted to 
24,683,173 gross tons. In 1898 the output was 19,433,716 
tons, so that 1899 shows an excess of 5,249,457 tons, or 27 
per cent. Of the different varieties of iron there were 
produced: Red hematite, 20,004,399 tons; brown hema- 
tite, 2,869,785 tons; magnetite, 1,727,430 tons; and car- 
bonate, 81,559 tons. 


The Admiralty has created an important new post in 
the Dockyard staff, namely, that of electrical engineer, to 
rank next to the four chief assistant engineers. To fill 
this post the Admiralty has chosen Mr. Louis J. Steele, 
M.I.E.E., late chief engineer of Messrs. Verity, and for- 
merly assistant engineer with Messrs. Johnson and 
Phillips. Mr. Steele received his training at the Tech- 
nical College, Finsbury, under Professor Silvanus Thomp- 
son and Professor Perry, and carried off the certificate of 
the college in 1890. He will be attached to the Dock- 
yard staff at Portsmouth. 


The trade and navigation returns for August show 
imports amounting to 42,097,059/., an increase of 
1,403,6617., or 3.4 per cent., on the corresponding month 


crease of 2,726,085/., or 12.2 per cent. The value of the 
iron and steel exports was 2,500,563V., against 2,253, 793/., 
an increase of 109 per cent.; and of the coal and coke 
exports 3,646,242/., against 1,962,657/., an increase of 85.7 
percent. Foreight months ended Avgust 31 imports 
amounted to 337,967,068/., an increase of 20,639,904/., or 
6.5 per cent.; exports to 193,911,944/., an increase of 
21,935, 554/., or 12.7 per cent. ; and re-exports to43,612,714/., 
a decrease of 390,024/., or 0.8 per cent. 


There have been several instances in steel works of 
workmen being poisoned by water gas, which consists 
largely of carbon monoxide. The only remedy hitherto 
known has, we believe, been the transfusion of blood, but 
another is now announced by M. A. Moseo in a note to 
the Comptes Rendus of the Paris Académie des Sciences. 
Unfortunately, the remedy is not an easy one to apply, 
as ib consists in putting the victim in an atmosphere. 
rich in ae and under — Thus of two 
monkeys, both poisoned by carbonic oxide, the one left 
to its own resources died, whilst the other, being — 
in an atmosphere of oxygen at a pressure of 30 Ib. per 
square inch, recovered completely in half an hour. 

A petroleum spray is used on the Missouri Pacific line 
for hghting the fires of locomotives. The apparatus in 
its general arrangement consists of a reservoir for the oil 
mounted on wheels, which is connected on the one hand 
to the jet by a suitable flexible pipe, and on the other 
to a supply of compressed air, which may be taken from 
any Westinghouse receiver or pump. The air forces the 
oil up to the jet, and when it reaches that point converts 
it into spray, the supply of both air and oil being capable 
of regulation by valves. In using the apparatus the bed 
of coal is first placed on the grate, and then the jet-spray 
is ignited and directed on to the coal, being moved over 
the surface of the latter till the whole has ignited, which 
takes on the average about 15 minutes, 

The ‘‘tramp” question is again being considered by 
American railroad officers. Mr. Josiah Flynt, in a paper 
recently published, estimates that no less than {0,600 
such tramps are being carried nightly on American 
trains, whilst another 10,000 are at the same time await- 
ing their chance to st a ride. The law affords 
the railroads no protection against trespassers on their 
roadways or in their buildings, and at the same time 
holds the companies responsible in heavy damages 


should one of these tramps be accidentally injured 


of 1899, the exports amounting to 24,984,623/., an in- po 


pec poe put up with the imposition, as they fear it 
would cost them more to check the evil than to wink at 
it; but the Pennsylvania Company have boldly faced the 
difficulty, and by equipping a special police force for the 
purpose, have largely succeeded in forcing these un- 
desirable gentry to seek their means of transportation 
elsewhere. This action has, however, we understand, 
been not entirely popular, as farmers are said to have 
recruited much of the extra help needed in harvest 
times from the drifting population, involuntarily im- 
ported free into the district by the railway companies. 


The stranding of the Russian ironclad, Générale 
Amiral d’Apraxine, last winter, led to an interesting 
F cages sage of wireless telegraphy. The ship struck on 
the rocks off the coast of the island of Hohland, in the 
Gulf of Finland, and to render the salvage possible at that 
season it was necessary to find some means of establishin 
telegraphic communication with the mainland and wit 
the ice-breaking steamer Ermack. A vertical wire, a 
transmitter, and a coherer were accordingly erected on the 
island of Hohland, and a similar plant on a small islet 
near Kotka, the distance between the two stations bein 
33 miles. The vertical wires used were 157 ft. high, an 
the induction coils for the transmitter could ee sparks 
14 in. long. . The apparatus worked perfectly, and one 
of the earliest uses to which it was put was to the rescue 
of a group of 27 fishermen who were carried away cn 4 
floe. Owing to the timely use of the wireless telegraph 
notice reached the Ermack in time for this boat to save 
the whole of the men, In all, theapparatus was operated 
for a period of 84 days, during which time 440 official 
telegrams were despatched and received. During two 
days the working was stopped by storms, in what way 
we are unable to say, since the account on which our note 
is based does not explain the matter. It is, however, 
stated that, if anything, the working was better during 
a heavy snowstorm than in finer weather. 


Plans are at pone under discussion for opening @ 
new direct line of communication overland between China 
and Russia. It is proposed to build a line from Sa- 
markand to Hankow wid Chodschend, Margitan and 
through one of the Pamars. It will be necessary to drive 
a tunnel through the Koshgor mountains. From Koshgor, 
which is the centre of the transit trade between East Tur- 
kestan and Russian Central Asia, the railway will either 
s through the broad Tarim valley or go in a south-eastern 
Sections to Chatan, on to Tschortschen and Tschorjolyk 
at the Lobnor lake. From there the line will have 
to be carried through one of the passes in the 
Altyn mountains to the Tsoidam plateau, along the 
Semenow mountains, t the Kuku - Nor lake to the 
Hoangho valley and the town of Lau-tschow, which is 
the capital of the province of Kamsu, which boasts a popu- 
lation of 11 millions of souls. From Lau.tschow it is 
roposed to carry the railway through the towns of Feng- 
siang, ———- and Hsing-an to the province of 
Shensi, with 9 million inhabitants. From this province 
the railway is to proceed through the Hankiang river 
valley to Hankow, a centre for inland Chinese trade. 
Hankow has steamer connection with the rich province of 
Szchuan, which has a population of 46 million. The rail- 
way, if constructed, will no doubt prove of immense im- 
rtance to Russian trade, and the Russian Government 
is understood to be greatly interested in the scheme. 


Complete official returns for the fiscal year ended June 
30, 1900, compiled by Eugene Tyler Chamberlain, Com- 
missioner of Leon hag show that 1446 vessels of 393,168 

ross tons were built and documented in the United 

tates. Since 1856 this record has been exceeded only 
twice; in 1864, when 415,740 gross tons were built, and 
in 1874, when 432,725 gross tons were built. The con- 
struction may be classed according to the following types: 
Schooners—schooner barges and sloops, 499 of 109,605 
gross tons; at lake steam vessels 25, of 97,847 gross 
tons ;. canal ts and barges 523, of 74,860 gross tons ; 
ocean screw.steamships 20, of 60,369 gross tons (of which 
all but one, the Maracaibo, 1771 gross tons, were built 
wholly or principally for trades reserved by law to 
American vessels); river steamers 375, of 44,282 gross 
tons; square-rig; vessels four, of 6205 gross tons. 
The steam vessels built—420 of 202,498 gross tons—sur- 
pass the record, the nearest approach being 1891, when 
488 steam vessels of 185,037 gross tons were built. The 
steel vessels built—90 of 196,851 gross tons—exceed 
the previous record year 1899, when 91 such vessels of 
131,379 gross tons were built. Cleveland, Ohio, ranks 
easily first as builder of steel vessels with nine steam- 
ships of 42,119 gross tons, followed by Newport 
News, seven steamships of 28,202 gross tons; Chicago, 
five vessels, 24,504 tons; Detroit, four steamships, of 
15,693 tons. ee Se past decade the steel steam 
vessels built in the United States aggregate 465, of 742,830 
gross tons, of which 198, of 450,089 gross tons, were built 
on the great lakes. For comparison, it may be noted 
that the British Board of Trade reports that 727 steel 
steam vessels, of 1,423,344 gross tons, were built in the 
United Kingdom during 1899. During the 10 years 69 
steel steam vessels, of 194,080 gross tons, were built at 
Cleveland, and 110, of 138,593 gross tons, at Philadelphia. 
The total tonnage built and documented on the great 
lakes during the year—125 vessels, of 130,611 free tons— 
is the largest in the his of that region. The total for 
the Middle Atlantic and Gulf coasts, 605 vessels of 
135,473 tons, exceed any record since 1872. The total for 
the New England coast, 199 vessels, of 72,179 gross tons, 
has not been equalled since 1891; while the product of 
the Pacific coast, 300 vessels, of 40,396 tons, is surpassed 
only by the returns of 1898 and 1899. Construction on 
Miasissippi River and a, 217 vessels, of 14,509 
tons, is 9000 less than 1899. The foregoing figures do not 








evening, 


Most of the 


whilst taking a free ride on the trains, 


cover yachts or Government vessels, 





‘d4OHG ANIHOVIY AO UOTHAINE “EG ‘OTT 








006T ‘AMOLOVY AALSIONY HSVH NOLAVG AHY, ‘T “91g 


O 
Z 
~ 
ea) 
ea) 
Z 
Oo 
a 
wa 


alee Babe 











(‘gee abog vas ‘uoudisosagq 10) 


‘OIHO ‘NOLAVG ‘SHYOM UWALSIODH HSVO IVNOILVN GH 














ENGINEERING, Sepremser 21, 1900. 


THE CUNARD TWIN-Scppy 


CONSTRUCTED BY MESSRS. C. 8S. SWAN AND HUNTER, LIMITED, WALLSEND-ON.TYNE, AND ENGIN 


(For Deseri see Pe 


Fig. q. 


= 7 es ° FIRST CLASS 


ie ° ° wa 
‘STEERING ENGINE Q . j SECOND CLASS 
ae ‘ |DINING SALOON 


AD | OYNAMO 
ROOM 


ACccCOMMODATI RO CLASS 
cadleo GARGO 


CARGO OR 
WATER BA 





ot 
Sc ee ee 4 


f° * 5-3 tte manat frirat 

a ie] c aca SaTEA U AH,: 

Ho A (O) bed 

jp Al] thuowr « 
= ts ° RTO 

t-— : OINING 
com | — i. 1G [SALOON 
i \&)| Ot : 
[ome) at 1BRAR % mek’ 
cO R RitpDoOR EXTRANC Our}: 

















+4 TATE) 
ENGINES || Tit eunwer 
























































arn 
aasey 


' 





LAMP Ri 


mrs | 


ENGINES fess 


& 
isa 


‘ 
‘ 


\ 
\ 
YX 
\ 


] 











ENGINES 
































STEWAROS 








Fig. 6. Main Decx. 








ENGINES 
































cREy STEAMER “IVERNIA’ 


» ANDIENGINED BY THE WALLSEND SLIPWAY AND ENGINEERING COMPANY, LIMITED, WALLSEND. 


Deser see Page 368.) 


HY HY), 
Yh IN Wi) y 


/ Pg // / / 
/ / 
TPL 


/ 


/ 


//// 
Td / iy 
// / 


nN 
"4 
VN 
STORE 
SAI ROOM 
BUNKERS PAINT ROOM 


TER 
ALLAS 


CARGO OR w ER BA 


Fig.3 . Brioce Deck. 
————— 


_ENGINE 


STEAM WINCH 


SALOON 





oO 
FIAST CLASS 














DINING SALOON 








RIGERATOR U { 





THIRD CLASS PROMENADE 




















" ae TT 
geen TA ddace dane 


oth i” lf WATCH Nie HATCH MATCH 
pune Lit . ioe) mae 
ie Lainlyy J zane 

WOMENS 


nosPita, © ] 































































































= ore oe 2. @a -—— 


le = & 





SEPT. 21, 1900.] 


ENGINEERING. 


375 








AGENTS FOR “ENGINEERING.” 


Austria, Vienna: Lehmann and Wentzel, Kartnerstrasse. 

Cars Town : Gordon and Gotch. 

EDINBURGH : John Menzies and Co., 12, Hanover-street. 

Franck, Paris: Boyveau and Chevillet, Librairie. Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

GERMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Co. (for 





Advertisements). 
kote : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guaseow : William Love. 
Inp14, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 
Iraty: U. Hoepli, Milan, and any _ office. 
LIVERPOOL : Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, Deansgate. 
Norway, Christiania: Cammermeyers Tahenta, Carl Johans 
Gade, 41 and 43. 
New South WaLgs, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 
QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 
(NortH), Townsville : T. Willmett and Co. 
RorrerDAM : H. A. Kramer and Son. 
South AusTRALIA, Adelaide: W. C. Rigby. 
Unitep StatEs, New York: W. H. Wiley, 43, East 19th-street. 
Chicago : = My Holmes, 1257-1258, Monadnock 
lock. 
Victorta, Melbourne : Melville, Mullen, and Slade, 261/264, Collins- 
street. Gordon and Gotch, Limited, Queen-street. 
We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. OC. R. 
JoHNSON, at the offices of this Journal, Nos. 35 and 36, Bedford- 


street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. WizEy, 43, East 19th-street, New York, 
and Mr. H. V. HouMmes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are: 
For thin (foreign) paper edition, 1/. 16s. Od. ; for thick (ordinary) 
paper edition, 2/. 0s. 6d.; or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 

AMERICAN ADVERTISERS can obtain full particulars con- 
cerning our Advertisement Rates from Mr. Wituarp C. TYLER, 
150, Nassau-street, Room 1910, New York City; and Mr. H. V. 
Hotmxs, 1257-1258, Monadnock Block, Chicago. 
e iS ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on ec Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 





~~ SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
= free for twelve months, at the following rates, payable in 
advance :— 








For the United Kingdom.............. £1 9 2 
» all places abroad :— 

Thin paper copies .......... £1 16 0 

jo ere 0 6 


c ” 

All accounts are payable to ‘‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

When Foreign Subscriptions are sent by Post Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to 
the Publisher, together with the agent’s name and address, 

Office for Publication and Advertisemen 
and 36, Bedford-street, Strand, London, W.C. 


We desire to call the attention of our.readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
bod other publications bearing somewhat similar 

es, 


TELEGRAPHIC ADDRESS—ENGINEERING, LONDON. 
TELEPHONE NuMBER—38663 Gerrard. 


ress. 
Nos. 35 








CONTENTS. 
: GE || 
Agricultural Machinery at | Miscellanea............000. 
the Paris Exhibition .. 357) The Weakest Links........ 375 
The National Cash Register | Relative Foreign Interests 
Company, of Dayton, in China 
Ohio (Illustrated) 
The British Association 
(Ulustrated) ..........05 
Clay ; Working Machinery 
at the Paris Exhibition 











So 
= 
ey 
@ 


360 


> 


| Taff Vale Railway Case .... 
The International Electrical 


|. OOURIOOE oo. cscecnesce 378 
yi tustrated) seccescsacee 365 | Tron and Steel Institute.... 379 
he Paris Exhibition Elec- Notes ....00.:.. Stieatng es 380 
= Power Station (Jd/us- The Hamburg - American 
* rated ob te Gh vaGbae deaawe 868 | Liner ‘‘ Deutschland” (J/- 
eavy Screw-Cutting Lathe \ GES se ee P81 
qltustrated) ceseeee sees 368 Young Engineers.......... 381 
e Cunard Liner “ In- Pneumatic Signalling Plant 381 
vernia” (Illustrated) .... 368 |The Drift of Projectiles .... 381 


Launches and Trial Trips .. 

The South of France Trail: ” 
way at the Paris Exhibi- 
tion (Idustrated) 


Specifications for Steel and 
Iron (IUustrated) ey 

The Disposal of House Re- 
fuse in Bradford (Jllus.) 383 


sg Late Mr. John Robert Industrial Notes .......... 
ion te oanbnmabdckonin'’ 370 | Alumioium-Thermit ...... 386 
~ rom the United an ve meer’ and ee Institute 
Seb ve ebueansd ones resident's ress) .. 386 
Notes from the North...._. 372 The French Iron Teneciey: . 388 


Notes from South Yorkshire 372 
—_ o Cleveland and Power Generation ........ 
ern Counties .. 372 ||‘ Engineering” Patent Re- 
Notes trom the South-West 372|| oom (ilutratedy 301 
With a Two-Page Engraving of THE CUNARD TWIN- 
SCREW STEAMER “IVERNIA.” 


Electric Supply Mains .... 389 


i The most gratifying feature of the list is the con- 


77| This, however, is not to be attributed to any 


390 | gear have seldom very serious consequences. 


NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








Reaping Cases. — Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 





NOTICES OF MEETINGS. 


INSTITUTE OF MARINE ENGINEERS.—Monday, September 24, at 
8 o’clock. A paper will be read by Messrs. E. Nicholl and G. F. 
Mason on ‘‘ Propeller Shafts.” 


ENGINEERING. 
FRIDAY, SEPTEMBER 21, 1900. 














THE WEAKEST LINKS. 

THE annual report presented by Mr. Michael 
Longridge to the Engine Boiler and Employers’ 
Liability Insurance Company, Limited, has just 
been issued, and contains, as usual, some instruc- 
tive comments on the principal breakages, occur- 
ring during the twelve months, to machinery 
insured by the company. In the case of steam 
engines 33 per cent. of the accidents were due to 
weakness or faulty design, 32 per cent. to accident, 
and 18 per cent. to negligence of owners or 
attendants, whilst the remainder are classified as 
arising from wear and tear. With gas engines, on 
the contrary, no less than 40 per cent. of the acci- 
dents arise from negligence, and but 14 per cent. 
from weakness or bad design or workmanship. The 
enormous difference between the percentage of acci- 
dents directly due to negligence in the two classes 
of motor is mainly, no doubt, due to the fact that 
gas engines are very largely in the hands of men 
with little technical knowledge, and the negligence 
arises as much from ignorance as anything else. 
The following Table shows what parts of the engines 
have been most liable to breakdown. 

















Numbers | 
— oe during pre- | Total. 
* vious 17 Years.| 
Valves and valve gear .. ws 44 456 £00 
Air pump buckets and valves .. 9 209 218 
Spur gearing oe As . 16 427 443 
Cylinders, valve chests, and 
covers a ahs we a 14 95 109 
Air pump motions.. os «| 80 262 278 
Columns, entablatures, bed- 
plates and pedestals... ws ae 184 196 
Parallel motions, links, and guides 8 130 188 
Main shafts .. eA Pe ie 8 125 133 
Connecting-rods .. 10 42 52 
Piston-rod crossheads 7 58 65 
P:stons ns oe a3 10 64 74 
Air pumps and condensers 4 48 52 
Flywheels os se 2 50 52 
Governor gear 9 63 72 
Crankpins 0 33 33 
Bolts .. 4 147 151 
Piston-rods . ; 3 48 51 
Gudgeons in beams 1 26 27 
Beams and side levers 1 82 23 
Cranks a Pr < +“ 0 33 33 
Total wrecks, cause unknown ..| 0 6 6 
Second motion shafts | 0 3 3 
Main driving ropes. . 0 3 3 
178 2534 2712 





tinued decrease in the failures of spur gearing. 


improvement in the manufacture ; but mainly to 
the fact that rope gearing is being used instead, in 
spite of its smaller efficiency, since the greater 
security afforded fully offsets the greater loss in 
friction. 

Valves and valve gear still maintain their bad 
pre-eminence as the most delicate portions of steam 
engines. This is particularly the case with Corliss 
engines, where the number of separate pieces is 
numerous, and the constant jar loosens nuts and 
pins. Simpler forms of valve gear are, however, by 
no means exempt from failure, and Mr. Longridge 
instances an engine with piston valves in which one 
of the cotters securing a valve to its rod came out 
and caused asmash. Fortunately accidents to ys 

e 
air pump failures during the year were much fewer 
than usual, so it is to be presumed that builders 


peated exhortations to them to abandon the use of 
king rings on the buckets, to place the pum 
in accessible positions, and so far as possible to do 
away with all loose parts inside the pump barrel. 
Indeed, as Mr. Edwards has shown, it is quite pos- 
sible to construct efficient air pumps with chuibebaky 
no loose parts inside the barrel since packing rings 
are unnecessary, the bucket can be riveted to its 
rod, and foot valves and bucket valves may be 
entirely dispensed with, leaving only the head 
valves, all loose parts of which are or may be out- 
side of the barrel. Air pumps are but too frequently 
placed down below the engine-room floor, where 
they soon get in a filthy state, making an examina- 
tion of them a very unpleasant undertaking, and 
if under these conditions the pump has any loose 
interior — a breakdown is generally only a 
matter of time. 
Most of the failures to cylinders and valve-chest 
seem to have arisen from the use of high-pressure 
steam in old engines. Frequently such old engines 
have large flat surfaces, to the strength of which 
theory gives little guidance, unless the pressures 
producing the strain are alternating, and even then 
the effect of casting and temperature strains, and of 
stiffening ribs, is very difficult to estimate. Ex- 
perience accordingly is the only guide available, 
since these plates, exposed to a steady pressure, 
are safe with loads much in excess of those dictated 
by the mathematical theory of elasticity. The safe 
working pressure is consequently largely a matter 
of opinion, and the millowner wishing to at once 
increase his power and diminish his coal bill is 
naturally somewhat optimistic. One cylinder acci- 
dent of a somewhat unusual nature is recorded by 
Mr. Longridge. An engine fitted with a jet con- 
denser had to be stopped unexpectedly, and the 
engineman, in his hurry, forgot to shut the injec- 
tion cock or destroy the vacuum. The water ac- 
cordingly accumulated in the condenser and passed 
up the exhaust pipe into the cylinder, — a 
smash when the engine was restarted. Another 
curious accident is recorded by Mr. Longridge. A 
rod 1% in. in diameter was secured by a cotter 
1} in. long by 4 in. wide; the cotter hole was 
square-ended, and extended to within { in. of the 
end of the rod. Breakage occurred by a plug 
of metal being forced out of the end of the rod, 
back of the cotter hole, the surfaces sheared through 
being 1.4 times as great as the cross-section of the 
rod through the cotter hole. This accident illus- 
trates the wisdom of piercing cotter holes, espe- 
cially those with square ends, not too near the end 
of arod. The distribution of stress at the corners 
of such a square-ended hole must be very unequal, 
and a crack once started is likely to proceed. 
Failure of foundations seems to have been the 
principal cause of broken bedplates, and the like, 
Oil from the engines gradually soaks into the 
foundations and disintegrates the mortar. Ap- 
parently this occurs both with lime mortars and 
cements, though more definite information as to 
the oil-resisting qualities of the latter materials 
would be of value. In new engines oil can be 
prevented from leaking into the foundations by 
casting suitable lips on the bedplates and connecting 
the oil channels thus formed to a proper receiver. 
Coming to boilers it has to be noted that almost 
every accident is now seen to be due to preven- 
tible causes. The Board of Trade investigations 
are having a wonderful educative influence, though 
no doubt for some years to come we shall continue 
to find in the reports instances of almost criminal 
recklessness and ignorance. Generally speaking 
the small steam user is the worst offender, but 
as time goes on, the gas or the oil engine will 
more and more be substituted for the steam engine 
where but moderate amounts of power are needed, 
and this substitution of one motor for the other will 
of itself do much to diminish the number of boiler 
explosions. Neglect and ignorance will doubtless 
be still responsible for many smashes, but the in- 
jury to persons and the danger to the public will be 
substantially diminished. The annual statistics show 
clearly that makers and users of steam boilers are on 
the whole more careful than formerly, even although 
the Board of Trade reports classify under the head 
of ‘‘ Boiler Explosions” many accidents to steam- 
pipes, heating keirs, and the like. The salutary 
effect of the fines imposed in certain instances by the 
Board of Trade on the owners of exploded boilers 
is amusingly illustrated in Mr. Longridge’s report. 
A farmer, making occasional use of a small vertical 
boiler, pro the latter for insurance, stating 








are at length taking to heart Mr. Longridge’s re- 





that he had had the boiler insured in pre- 
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vious years in another company ; but had been 
so worried by the demand made that a weak man- 
hole should be strengthened that he had dropped 
the insurance for two years. Learning, however, 
of the penalties to which he was liable if the boiler 
exploded, he had come to the conclusion to 
strengthen the boiler and to propose it anew for 
insurance. The strengthening was effected by 
the farmer himself with more ingenuity than 
knowledge. A couple of cart-wheel tyres were cut 
up into three strengthening bands, the ends bent 
to form lugs, and these rings passed round the 
boiler and tightened up with #?-in. bolts through 
the lugs. The company refused the insurance, as 
an examination showed the boiler to be unsafe for 
the pressure demanded. 

A comparatively new department of the com- 
pany’s business is the inspection and insurance of 
electromotors. The accidents to these appear to 
be mainly due to careless handling, the motor being 
started too quickly, so the consequent excessive 
current burns out the armature. Several switches 
have been devised to prevent this. The use of a 


water resistance, which is gradually cut out by. 


means of a screw gear, is simple and effective when 
the attendants can be relied on to make use of it. 
Since, however, it is essential that a second switch 
should be provided, enabling the motor to be 
quickly stopped when necessary, there is always 
the risk that to save the time and trouble needed 
to cut out the water resistance with the screw gear, 
the workman may, after a stoppage, neglect to cut 
in the water resistance again, and make use of the 
stopping switch for starting the motor. Certain 
forms of motor switches are, however, ‘available, 
in which the breaking of the motor circuit auto- 
matically cuts in all the starting resistances, and 
these can then only be cut out gradually in 
starting the motor. Coalminers in particular seem 
extraordinarily reckless in their abuse of motors. 
Possibly part of this is malicious, since the advent 
of the ‘‘iron man” has been far from welcome to 
the short-sighted pitmen. In one case reported by 
Mr. Longridge no switch whatever was used in 
starting the motor, the cables being merely hooked 
on for starting and unhooked for stopping. Other 
cases of abuse of motors arise entirely from ignor- 
ance. The electromotor being new to him, the 
attendant is half afraid to touch it for fear of 
doing mischief, and consequently neglects to keep 
the commutator clean. 

Small motors have been much improved in 
efliciency of late years. Two of 4 brake horse-power 
tested for Mr. Longridge showed an efficiency of 
71 and 72 per cent. respectively, whilst with a 
motor of 3 brake horse-power the excellent figure 
of 88 per cent. was obtained. The average of 14 
small motors, ranging from 4 to 11.3 brake horse- 
power, was over 80 per cent. When used for 
driving printing presses it seems that motors are 
frequently overloaded momentarily, the current in 
one case varying between } and 17 amperes, the 
maximum intended by the designer being 8 am- 
peres. As, however, the cycle was repeated 17 
times a minute, the motor, we gather, was not 
overheated ; and, indeed, the watt meter showed 
that the average load on the motor did not differ 
much from what it should have been. 

A number of engine trials were made during the 
year. In one case the trial was intended to ascer- 
tain the benefit derived from jackets. The engine 
was a compound Corliss jet condensing engine, 
having the cylinders 19.31 in. and 38 in. in dia- 
meter by 4 ft. stroke, and the designed revolutions 
were 65 per minute. The ends of the cylinders 
were jacketed, as well as the barrels. The boiler 
pressure on the jacketted trial was 148 Ib. 
per square inch, and on the other 147 lb. In 
the former case, the steam used was equi- 
valent to 13.21 lb. per indicated horse-power 
per hour, and in the trial with jackets cut out, 
14.55 lb. per hour. The efficiency relative to 
that of an ideal steam engine (Rankine’s cycle) 
was 59.8 per cent. in the jacketted trial, and 
56.8 per cent. in the other. These are the best 
results recorded in any of the trials made by Mr. 
Longridge during the year. 





RELATIVE FOREIGN INTERESTS IN 
CHINA. 
From time to time we give some of the chief 
features of the trade of China as that is carried on 
at the most important treaty ports; but at the pre- 


so much attention, and their future seems so uncer- 
tain, it will be useful if we take a general glance at the 
trade of the whole country, so that a fair idea may be 
formed of the relative interests of foreign countries, 
especially those which come into driect competition 
with Britain. The Consular reports which are 
ee by the Foreign Office, and those issued 

y the Chinese Imperial Maritime Customs, should, 
of course, be studied by all who wish to make them- 
selves acquainted with details, but ordinary readers 
have to content themselves with some of the out- 
standing facts. A very useful condensation of these 
facts will be found in the ‘‘ Board of Trade Journal,” 
a publication, by the way, which we would re- 
commend to the attention of all who are interested 
in foreign trade, as it not only contains a great 
deal of useful information, but also suggests where 
further details may be obtained. The following 
Tables show the value of the imports and exports 
in the years 1898 and 1899 for the treaty ports in 
the North of China, namely, Newchwang on the 
Gulf of Liaotung, Tientsin, near the mouth of the 
Peiho—on the road to Pekin; Chefoo, in the Shan- 
tung Peninsula, close to the British settlement of 
Wei-hai-wei, and Tsingtao, the chief port in the Ger- 
man territory round Kiaowchow Bay. The figures 
for the latter are for six months only, the Custom 
House there having been opened on July 1, 1899: 

Value of Imports into Treaty Ports in Northern China, 











1898. | 1899. 
| 
Ports. | A es OE 
Foreign Native | Foreign | Native 
oods. | Produce. | Goods. | Produce. 
| 

| H.taels | H. taels H. taele H. taels 

Newchwang | 10,577,000 | 4,416,000 | 21,776,00)  5,966,0.0 
Tientsin ..| 32,580,000 | 18,391,000 | 32,280,00) | 22,624,000 
Chefoo ..| 14,543,000 4,033,000 | 12,271,000 5,587,000 
Kiaochow .. | No returns | No returns 220,(00* | 1,108,000* 


Nore.—Tne average value of the Haikwan tael was, in 1898, 
2s, 10d., and in 1899, 3s. 04d. 
Value of Native Produce of Local Origin Exported from 
Treaty Ports in Northern China. 


1898. 1899. 


Poris. aa a Marta or io ae 

To Foreign | To Chinese To Foreign | To Chinese 

Ports. Ports. Ports. Ports. 

| H. taela | H. taels H. taels | H. taels 
Newchwang 7,179,000 10,269,000 | 8,691,000 | 11,926,000 
Tientsin 489,000 11,605,000 | 884,000 | 14,817,000 
Chefoo .. 1,675,00 | 5,988.00) 1,966,000 | 8,300,000 
Kiaochow .. No returns No retur.s Nil 8~3,000* 


~ * pix months ended December 31, 1899. 


We have on previous occasions given details of 
the nature of the trade at these ports, so that 
meantime we need not repeat them ; but the fol- 
lowing Table, showing the shipping entered and 
cleared at the first three of the above-named ports, 
gives a very fair index of the relative interests 
involved : 


Shipping Entered and Cleared ai the Three Chief Treaty 
Ports in Northern China in 1899. 


Tientsin. Chefoo. 








Newchwang. 
Flag. 
No. | Tons. |No. Tons. No. | Tons. 
Steamers. | 
British .. -.| 846 356,270 | 580 601,028 1210) 1,184,641 
American .. ee: 2 1,774 | .. ee 2 3,548 
German .. -.| 04 82,074 98 74,230 406) 310,406 
| ear Ht 4,978 | .. . 2} 4,978 
Swedish and Nor- | 
wegian .. .-| 4 40,548 | 18 15,282 | 92 74,304 

Russian. - | 2% 16,274 | .. me | 319) 143,990 
Japanese .. .| 884) 338,238 | 142, 132,530 703) 378,335 
Corean.. ccd teas i ie os & 3.888 
Chinese .. ..| 220) 140,766 816 734,144 817; 6.0,622 





Total, steamers 1120 980,922 |1654 1,557,214 3261 2,704,112 


Sailing Vessels. | 


British 24 13,724 16 12,778 2% 19,690 
American .. 4 2,442 | 20 12,872 2 3,006 
German 4 1,788 | ¢$ 894 

Japanese .. ei 6,864 | 

Chinese .. oe 678 








Total, sailing | 
vessels --| 44 25,496 | 38 26,6544 36 22,096 





~The shipping Tables appended ‘to the report on 


Grand total .. 1161 1,006,411 1692) 1,583,758 8201] 2,726,208 Nationality. | 


Taking the principal ports named, shipping under 
the British flag is responsible for 41.2 per cent. of 
the total vessels, steamers and sailing, entered and 
cleared in 1899. Chinese comes next with 27.8 per 
cent., then Japanese 15.5 per cent., German 8.9 
per cent, Russian 3 per cent., Swedish and Nor- 
wegian 2.4 per cent., and American 0.5 per cent. 

If we turn to the returns for the trade and ship- 
ping of the treaty —_ of the Yangtze Kiang, we 
find a similar predominance of British interests, 
The following Table gives the net value of the 
foreign and native imports for 1899—the Haikwan 
tael being taken at 3s. 04d. 





1899. 
Ports. Foreign. Native. 

H. taels. H. taels. 

Shanghai.. 38,823,995 14,958 250 
Chinkiarg re = 15,655 821 7,050,632 
Wubu Sa “ oa os 6,945,668 2,727,823 
Kiukiang.. ne oe 7,924,471 1,584,362 
Hankow .. ao >i 21,646,827 8,071.8 9 
Shansi.. ve * ue 74,251 37,210 
[chang .. is “en a 1,£89,737 1,482,704 
Chunkiang an 13,075,176 3,884,702 
H. taels 104,755,146 39,797,528 

Total .. es -. £15,768,0C0 5,990,000 


The following Table shows the aggregate number 
and tonnage : 


- : : 
| 1898. 1899. 




















Nationality. | ——_-__- — — — - 
| No. Tons. No. Tons. 
British... .. —..| 19,753 | 12,271,892 | 11,579 | 13,420,984 
Chinese an ..| 12,466 5,331,381 17,243 5,757 229 
Japanese a8 --| 1,670 982,671 2,172 1,579,245 
German i | 481 601,093 435 568,014 
American aa -.| 468 171,828 519 230,196 
Russian a% ‘2 58 124,122 187 200,153 
All other* a of 717 484,125 380 512,935 
} 
Total .. —..| 26,508 | 19,967,112 32,465 | 22,968,356 








* Chiefly Scandiaavian, but including some Dutch, French, 

and Austrian vessels at Shanghai. 

The following Table shows the percentage of 
the various flags in the shipping of the river. It is 
stated that a large proportion of the cargoes of 
vessels of other nationalities (especially German) 
undoubtedly consists of British goods. Another 
noticeable feature in the Table is the increase in 
the percentage of Japanese shipping. 


1898. 1899. 


Nationality. Per Cent. Per Cent. 
PS 615 60. 


British 1 3 
Chinese 26.1 25.9 
Japanese 4.9 7.1 
German 3.0 2.6 
American 0.9 1.0 
Russian 0.6 0.9 
All others 3.0 2. 
190.0 100.0 


It should also be remarked that the Chinese 
trade, especially in the upper reaches of the river, 
is principally carried on in junks, which accounts 
for the large number of vessels and the propor- 
tionately small tonnage. 

Turning to the treaty ports of Central China, 
exclusive of the Yangtze ports, that is to say, the 
ports lying between Shanghai in the north and 
Canton in the south, we have the following for the 


net value of the imports for 1899 : 
1899. 





Porte. Foreign. Native. 

H. taels. H. taels. 

Soochow ne sis és 859,134 394,744 

Ningpo.. axe 9,208,444 2,740,467 
Hangchow ie #4 2,736,032 2,363.1 

Wenchow oo os oa 819,645 284,837 

Foochow - a 6,800,960 2,057,540 

Amoy .. - ey <s 9,938,204 4,599,033 

Swatow ee —- ae 13,698 435 17,292,718 

H. taels 43,590,845 29,782,522 

Total {2° ‘008 6,501,000 4,475,000 


With regard to shipping, the following Table 
shows the aggregate number and tonnage of vessels 
entered and cleared at all the above-named ports 
(except Soochow and Hangchow) in 1898 and 1899, 
distinguishing British, Chinese, German, Japanese, 
and American vessels, and giving tho percentage 
of tonnage represented by the respective flags : 








1898. 1899. 
——__—_—_—_|—— : ss 
| Per Cent. Per Cent. 
No.| Tons. | of Total | No.| Tons. of Total 
| Tonnage. Tonnage. 

















above Table it will be seen that shipping 


Kiao-Chow are not so complete as those for the} pritish 
other ports of Northern China, but it is stated in| Chinese .. 1558) 928,863 | 1 
the report that during the last six months of 1899, | {8panese --| 300 
205 foreign vessels of 186,596 tons entered, and| American ../ 26) 29,598 


204 of 183,025 tons cleared at berg Rp <0 the | Allothers..| 72) 58,678 | 
ritis | 


~~ |s789| 4,096,926 | 68.5 
1613| ‘917,935 | 15.: 


.. 8848] 8,687,305 | 70.8 3 
8.3 

362,308 | 2.0 441) 421,404 $4 
Bee Ri 

0.6 8 
1.2 








100,360 599} 400,693 7. 
43| 49,025 0. 
93| 33,080 1 











sent time, when the affairs of China are receiving 


predominates in the waters of Northern China. 


Total ..|5472 6,062,107 |. 6583) 5,068,363 
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The figures given for Soochow and Hangchow in 
the returns issued by the Chinese Imperial Customs 
only indicate the number (no figures for tonnage) 
of steam launches, passenger boats and_ trading 
junks (flying principally the Chinese and Japanese 
flags) which entered inwards and cleared outwards 
in the local shipping traffic carried on between 
Soochow, Shanghai, Hangchow, and some inland 

laces. RD 

The returns for the trade and shipping of the 
ports of Southern China have not yet been pub- 
lished. The most important of these ports is 
Canton, but the following Table appears in the last 
report of the British Consul, and shows the return 
of all steamers at the port of Canton during the 


year 1899. 














lawards. Outwards. Total. 
Nationality. | aw | ra e | 
(S$ tons, |°8| Tons. |? 2| Tons 

o,f °°) of 

jae ar} Zr 
|} ——_—| —— |. —_— —__ } eee 
British* ..|1836, 1,491,570 |1835) 1,495,408 3671 2,986,976 
American .. Fe 198 2 190 6 t8g 
French a 1 8 2 a 16 
German .. --| 105 93,717 | 105 £3,717 | 210° 187,434 
Japsnese .. eae: 1,918} 2 1,918 4 3,836 
Norwegian ..| 29 23,668) 29 23,668 58 47,336 
Portuguese | & 312 9 329 17 641 
Russian Abe | 542} 1 542, 2) s«, 084 
Chinese ../1427° 236,422 |1501) 232,863 2968; 469,285 

ae — —! 
Total .. . (B43 1,848,355 |3485| 1,848,641 6938) 3,669,996 











—¥ These are principally river steamers plying between Canton 
and Hong Kong. Steamers—other than river steamers—num- 
bered 434, of 469,799 tons. : 

The figures which we have quoted are suflicient 
to show that the British stake in China is great, 
and therefore that if it is to he preserved the pre- 
sent state of affairs requires the very careful atten- 
tions of our diplomatists and politicians. 


THE FUMES FROM CEMENT WORKS. 

Tuat the fumes from cement works can be very 
objectionable no one doubts who has been in the 
districts of the Thames and the Medway where 
they abound. They are ill-smelling, due to the 
organic matter in the mud from which the cement 
is made, and they spoil the appearance of the 
country by covering vegetation with a layer of grey 
dust which chokes the pores of the plants, and so 
stunts their growth. It has not, however, been 
—— that they are directly prejudicial to 
ealth, and hence there is no general prohibition 
of them. As a rule the local authorities are 
too keenly interested in the welfare of the trade 
to impose harassing restrictions. Many years ago 
complaints of nuisance from cement works’ fume 
led to this class of works being included under the 
operation of Section 10 of the Alkali Act of 1881, 
with a view to the plant and processes of manu- 
facture being studied, and to rules being made, if 
feasible, for the reduction of the nuisance. No 
rules were ever made, partly because the chamber 
kiln became very generally adopted in some dis- 
tricts, and greatly reduced the amount of smoke 
and dust which was turned out. When such 
kilns are draughted to chimneys of considerable 
height a large portion of the solid matter evolved 
during the calcination of the materials is retained 
in the chamber flues, and only comparatively thin 
vapour is discharged at such an elevation that it is 
easily and completely dispersed. Of later years, 
however, practice has shown a tendency to alter, 
and now it is quite customary on the Thames and 
Medway to draught one or two kilns by short 
chimneys from 35 ft. to 70 ft. high. Such low 
chimneys are productive of nuisance, as the fumes 
do not clear the ground level, and are at times 
more dense than those emitted from the larger 
chimneys connected with a number of kilns in 
various stages of combustion. 

In the thirty-fifth Annual Report on Alkali, 
&c., Works by Mr. R. Forbes Carpenter (Eyre 
and Spottiswoode, 8d.), the chief inspector says 
that he is hopeful that, by discussion with manu- 
facturers, it will be possible to arrive at an under- 
standing that certain reasonable means can be 
adopted by which the standard of efliciency, which 
now so markedly characterises the administration 
of some works, may be more widely extended, and 





us level of others raised thereto. With this ques- 
oo there is involved in some districts the opera- 
lon of the open kiln. While this has been defi- 
nitely abandoned in some districts in all new works, 
in other places it is still being built by those who 





have no personal experience of the closed system. 
The present activity in the cement trade has also 
brought into operation many open kilns which had 
previously been out of operation, while the 
general amount of smoke has been increased by 
the use of slack coal, owing to the scarcity of 
coke. In some works coke ovens have been estab- 
lished, and the waste heat from them utilised to dry 
the slurry for the kiln where the open kiln system 
is in use. The gases escaping from these ovens 
accentuate the nuisance from the kilns. 

Attempts are being made to avoid smoke in 
other ways. The Ransome cylinder kiln* is being 
put to further test. In this the dried slurry is fed 
in the form of powder, down an inclined rotating 
cylinder, into the lower end of which gas is fed to 
be consumed in intimate contact with the powder. 
An American patented process is also about 
to be exploited on a large scale on some- 
what the same lines. At three or four works 
in Kent, the Cumnor drier is being used, and has 
reduced the smoke nuisance. The hot fuel gases 
are driven by a fan through a long chamber. In 
this the liquid slurry is dried in saggars of earthen- 
ware, carried in skeleton trucks, and as the combus- 
tion of the fuel is complete, the process is a great 
improvement on the coke-oven system in respect 
to the smoke question. 

The cement industry is one of immense import- 
ance, and not one that should be rudely disturbed 
for the purpose of preventing a nuisance which is 
not anus felt. It must be remembered that 
large portions of the estuaries of the Thames and the 
Medway would be almost uninhabited were it not for 
the population which is attracted and supported 
by the cement works and the industries cabeidiaey 
to them, and were the works closed thousands of 
people would have to migrate to other districts. 
Nevertheless, it is a pity to see unsatisfactory kilns 
erected at the present time, when the experience 
of twenty years shows that equally good, if not 
better, results can be obtained by apparatus which 
is less objectionable to the residents in the neigh- 
bourhood. The policy of Mr. Carpenter, in bring- 
ing before manufacturers the knowledge of the best 
apparatus, and in endeavouring to diffuse in the 
trade an acquaintance with the best conditions 
under which the industry can be carried on, is one 
to be recommended and imitated. It is far better 
than the framing of vexatious regulations, and more 
likely to Le effective in the long run. 








THE TAFF VALE RAILWAY CASE. 

Waite the delegates at the Trades Union Con- 
gress were lamenting the failure of an attempt to 
carry the case of Lyons v. Wilkins, 1896, 1 Ch. 811, 
to the House of Lords on the ground that an inter- 
pretation had there been placed upon the Con- 
spiracy and Protection of Property Act ‘‘ which 
is a danger to the operation of unions,” it is a 
curious coincidence that the important principle 
laid down in 1896 with regard to picketing was 
being again applied, if not extended, in the dispute 
between the Taff Vale Railway Company and their 
servants. The methods of the Amalgamated Society 
of Railway Servants have been examined and found 
wanting ; their conduct has given rise to a state- 
ment of the law relating to the legal position of a 
trade union, which must come a surprise to those 
who entertained the belief that a society of this 
kind, like the King, can do no wrong. 

The facts of the case are so fresh in the minds 
of our readers that there is no need to dwell upon 
them at any length. The railway company sought 
an injunction to restrain the Amalgamated Society or 
their secretary, Richard Bell, and their organising 
secretary, James Holmes, from watching or beset- 
ting, or causing to be watched or beset, the Great 
Western Railway station at Cardiff or the works of 
the plaintiffs or any of them, or the approaches 
thereto, or the places of residence, or any place 
where they may happen to be, of any workmen 
employed by or proposing to work for the plaintiffs 
for the purpose of persuading or otherwise pre- 
venting persons from working for the plaintiffs, or 
for any purpose except merely to obtain or com- 
municate information, and from procuring any 
persons who may have or may enter into contracts 
with the plaintiffs to commit a breach of such con- 
tracts. As the injunction asked for was similar to 
that which was granted in the case of Lyons v. 
Wilkins, Mr. Justice Farwell unhesitatingly found 
for the plaintiffs as against Bell and Holmes in 








* See ENGINRERING, August 13, 1886, vol. xlii., page 156. 


their private capaci‘y. The more important ques- 
tion—namely, the liability of the society as such— 
was reserved for further consideration ; and, after re- 
viewing the authorities, the learned Judge directed 
that the society, asa whole, should also be restrained 
by injunction from ‘‘ watching and besetting.” We 
have so often dealt with the legal position of a 
trade union, that further reference to the matter 
would seem to be superfluous. There are, however, 
circumstances in this case which are well worth a 
few moments’ consideration. As Mr. Justice Far- 
well said in his judgment, the question whether a 
trade union can held responsible for torts—i.e., 
wrongs not founded upon breach of contract—has 
never arisen or been decided in any reported case. 
The question for his decision, therefore, was 
what liability, if any, does a trade union 
incur for wrongs done to others in the exer- 
cise of its authorised powers? A trade union 
may make the usual contracts; may claim the 
exclusive — to its own name; may own pro- 
perty through trustees. It is, therefore, a legalised 
association, and as such should be exposed to all 
the liabilities which are daily incurred by the 
members of partnerships, the shareholders of 
limited companies, or the members of a municipal 
corporation. It was urged, however, on behalf of 
the society in question that it was not a real 
person nor a body corporate, and further, that 
it had no legal existence except for the purposes 
mentioned in the Trades Union Acts. The fallacy 
of this argument was clearly pointed out by the 
Vacation Judge, when he said: ‘‘ If the contention 
of the defendant society were well founded the 
Legislature has authorised the creation of numerous 
bodies of men capable of owning great wealth and 
of acting by agents with ohislanely no respon- 
sibility for the. wrongs that they may do to 
other persons by the use of that wealth and 
the employment of those agents. They would 
be at liberty (I do not at all suggest that the defen- 
dant society would so act) to disseminate libel broad- 
cast or to hire men to reproduce the rattening 
methods that disgraced Sheffield 30 years ago, and 
their victims would have nothing to look to for 
damages but the pockets of the individuals, usually 
men of small means, who acted as their agents. 
. . . The proper rule of construction of statutes, 
such as these, is that in the absence of express 
contrary intention the Legislature intends that the 
creature of the statute shall have the same duties, 
and that its funds shall be subject to the same 
liabilities, as the general law would impose upon a 
private individual doing the same thing.” 

Hitherto the prevailing impression has un- 
doubtedly been that whatever the action or speech 
of the leathern-lunged trade union agitator, the 
opulent society at his back rests secure behind the 
provisions of the Trades Union Acts. 

The observations of Mr. Justice Farwell are not 
only important in connection with the dispute 
which he was considering at the time. In our 
judgment, they seem to apply with equal force to 
all cases where the unlawful act of a trade union, 
done through their authorised servant or agent, 
puts third parties to trouble and expense. tt an 
injunction to restrain the commission of a nuisance 
can be obtained against these societies, why cannot 
they be mulcted in damages ? That the trade unions 
feel the force of this important decision may be 
gathered from the terms of a resolution which was 
moved at the Trades Union Congress. It was in the 
following terms : 

‘That, in view of the statement made by Mr. Bell, and 
the very dangerous principle sought to be established 

ainsb the trade sozieties of the country by the decision 
of Mr. Justice Farwell, this Congress hereby instructs the 
Parliamentary Committee to call the attention of the 
trade societies of the country to the above judgment, 
pointing out the absolute and urgent necessity of the 
case being fought right through to the House of Lords; 
and, seeing that this case equally affects every society in 
the country, that the Parliamentary Committee should 
obtain from each society their consent to a contribution 
pro rata for the purpose of prosecuting the appeal.” 


Seeing that Mr. Justice Farwell’s judgment is 
founded upon the first principle of equity and 
justice, we anticipate that the fate of an appeal in 
this case will be similar to that of the appeal in 
Lyons v. Wilkins. 





_ Spanish MingRAts —The value of the mineral produc- 
tion of Spain last year was 6,686,177/., as compared with 
6,094,873 in 1898. The po pat of minerals from Spai 
last year amounted to 10,458,799 tons, valued at 6,151,5417. 








The corresponding exports in 1898 were 8,247,816 
valued at 4,979,874/. . _ 
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THE HAMBURG-AMERICAN TWIN-SCREW STEAMER 


“ DEUTSCHLAND.” 


CONSTRUCTED BY THE STETTINER MASCHINENBAU ACTIEN-GESELLSCHAFT, ‘* VULCAN,” STETTIN. 


(For Description, see Page 381.) 








THE INTERNATIONAL ELECTRICAL 
CONGRESS. 
(Continued from page 322. 
Sus-Section IIs. Execrric Licutine. 

M. Hyppotyte Fontaine, a veteran in electric 
lighting, presided in this Section, assisted by 
Messrs. Carl Hering, de Fodor, F. Meyer, and 
three secretaries. 


Progress IN Execrric Lamps. 

This report, by M. André Blondel, presented by 
M. Laporte, had of course not been sufliciently 
studied to be properly discussed, so that the dis- 
cussion was resumed on a subsequent day; and it is 
of too comprehensive 3 character for recapitula- 
tion. We can only pick out a few points. Blondel, 
Letheule, and Rey find that the power of the arc, 
burning in open air, increases with the current from 
150 bougies per square millimetre, to 220 bougies 
for searchlights. Differential regulation of arc 
lamps is very general. Oscillograph studies of 
the arc show that it extinguishes slowly when 
little additional resistance is in circuit, and when 
the carbons are impregnated ;with salts. Hence 
Hegner, and, quite recently, Vigreux and Brillé, 
have constructed arc lamps with very rapidly- 
acting mechanisms, in which the resistance is quite 
done away with. The self-induction of alternating 
arcs, troublesome in some respects, can be avoided, 
according to Claude, by using a condenser in series; 
this proposal has not been tried yet ee 
Low voltage arc lamps permit of a good sub- 
division of the light; but they are expen- 
sive and complicated, and require special car- 
bons. The enclosed arcs also have their ad- 
vantages ; their drawbacks are, the bluish light, the 
deposits of silica and iron on the globes, which 
absorb quite enough light anyhow, and their low 
light efficiency with thick carbons. A reliable 


criterion for light carbons—on which Blondel re- 
ported especially in a separate paper—does not 
exist. The largely applied wicks for positive car- 
bons consist of from 80 to 85 per cent. of carbon, 
about 10 of silicates and borates, and water. The 
low-resistance carbons of Gérard and Street do not 
give a stable light. 

As to incandescence lamps, the 220-volt lamp, 
with its fine brittle filament and its high current 
consumption—from 65 to 90 watts per 16 candles, 
against 50 or 55 on 100-volt circuits—does not 
recommend itself to the author. About new fila- 
ment materials: Langhans recommends dissolved 
cellulose, mixed with powdered boron or silicon ; 
Maxim, powdered, specially precipitated carbon 
and tar; Auer von Welsbach, osmium, and, in 
addition, rare earths ; Langhans, again, electrolytic 
deposits of rare earths ; of Nernst, it is yet too 
early to express any decisive opinion. The photo- 
metry is in a backward state. His lumenmeter, 
which determines the total luminous flux, and 
which has now been simplified by Ulbricht, who 
revolves the lamp within a white sphere, would 
alone offer a scientific solution of the problem, 
whilst the various tests in use for determining mean 
horizontal and other intensities do not really afford 
any reliable information. 

n the discussion, M. Fontaine declared that it 
was not quite correct to say that we were return- 
ing to clockwork mechanisms; Gramme motors 
answered very well for arc lamps. Mr. Mailloux 
said that the Americans also found clockwork 
dispensable ; he defended the series alternating 
current lamp system in use at Hartford, which 
Blondel had criticised, and agreed that the high- 
voltage lamp was neither more efficient, nor more 
durable, nor brighter than the old lamp. Both 
Fontaine and Meyer joined in the view that the 





consumer does not profit by having his pressure 








raised to 220 volts ; Bochet recommended the high 
voltage, because it allowed of placing 440-volt 
motors on three-wire mains at 220 volts. Professor 
Ayrton referred to certain tests in which lamps with 
carbon-silicon filaments of 100 volts had, with 
currents increasing from 0.32 to 0.81 ampere, 
given from 18.8 to 72 candles at an energy con- 
sumption varying between 1.7 and 1.13 watts per 
candle. The tests had, however, not extended over 
a period of sufficient length to say anything as 
regards durability. 


Low-TEnston INCANDESCENCE Lamps. 

This subject, touched upon in Blondel’s report, 
was specially brought up by Weissmann, who has 
worked out this style of lamp in conjunction with 
Blondel. The lamps are coupled with small trans- 
formers which reduce the pressure to 15 or 22 volts. 
The filaments are stout and strong, can be heated 
without detriment, and their carbon thickness 
renders them less sensitive to current fluctuations. 
The light is white, the current consumption 2.0 
watts per candle, the lamps are cheap themselves, 
and small lamps of 1 or 2 candles can economically 
be supplied. Professsor S. P. Thompson is an 
advocate of low-voltage lamps, which, he stated, 
were really contented with 3 volts per candle, whilst 
the ordinary 110-volt lamps claim 6 and even 
8 watts. He deprecated the favour shown to the 
220-volt mains in England. It was the companies 
who desired the change, and the inexperienced gave 
their consent ; electricians would not listen to it, 
as we had seen in Westminster ; he would like 
to have some reliable tests of 220-volt lamps. M. de 
Fodor, of Buda-Pest, answered that he could not 
pretend to have conducted any scientific tests, but 
when feeding 220-volt lamps with accumulators, 
however, he observed a consumption of 4 watts 





per candle ; but after 200 hours there was no fila- 
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ment left, only a wick. Mr. Mailloux confirmed 
the rapidly increasing current-consumption of the 
990-volt lamps, and gave further information on 
American practice. e safety question having 
been raised, he pointed out that in the United States 
the regulation of such questions was practically 
left to the Board of Underwriters, without whose 
consent no installation could be put up. The 220 
volts certainly did not fare well in the Section. 
The Weissmann lamps are coupled in parallel on 
alternating circuits ; continuous currents are to be 
tried. According to Fontaine, the Société d’En- 
couragement had invited competition in two-candle 
lamps of 100 volts, and four manufacturers had 
submitted very good lamps, consuming 4 watts per 
candle and burning 300 hours. 


Tue Continvovus-CurRRENtT ARC. 


Mrs. Ayrton’s communication on her continued 
work in this field was undoubtedly the paper of the 
Section, and her demonstration on Friday afternoon 
in the Ecole Supérieure d’Electricité called forth 
general admiration. As Mrs. Ayrton will, before 
long, have to satisfy the curiosity of British elec- 
tricians, we will only make a few remarks. It will 
have been noticed that Violle and others. regard 
the temperature of the crater as constant, whilst 
Blondel speaks—with diffidence, it is true—of a 
dependency of the temperature on the current. 
There is something in the are which renders 
these determinations very difficult, and that is, 
according to Mrs. Ayrton, the carbon vapour 
which refracts and absorbs certain green and yellow 
rays, and solid carbon particles which continuously 
pass from the positive to the negative electrode. 
The arc throws a shadow, which Mather has 
succeeded in demonstrating by passing the light 
of one arc through another, and the shadow has 
been photographed. The carbon vapour in fact 
becomes condensed as it travels into the colder 
regions of the arc. The novel points are then, as 
Professor 8. P. Thompson remarked, the explana- 
tion of the counter-electromotive force of the arc, 
caused by this layer of vapour on the crater, and 
by the Trotter phenomenon : if we look at the are 
through a slot in a rotating screen, something in 
the arc seems to be turning, and this is the carbon 
dust. The paper was further discussed by Arnoux, 
Bochet, and Fontaine. 

A further note by Blondel and Gigouzo deals 
with the critical arc length, its extinction, and the 
current curves, a subject on which Mr. Duddell 
had something to say. 


INCANDESCENCE LAMPS WITHOUT PLASTER Piva. 


The tone of the recommendation, by M. Lorsay, of 
the Hollub lamp, called forth notes of protest from 
the chairman, M. Fontaine, and from Bainville and 
F. Meyer. The filling in of the plaster in ordi- 
nary lamps is, according to Lorsay, a troublesome 
operation ; the plaster has afterwards to dry for 
six days, and finally causes current leakages, short 
circuits, and electrolysis, the latter cause being alone 
responsible for 10 per cent. of lamp failures. Hollub 
makes the foot of the bulb of crystal, and provides it 
with two projections on which platinum discs are 
fixed, to which the wires are soldered. The lamp 
is fitted into a bayonet socket, the platinum discs 
bearing against two little pistons, pressed up by 
springs ; no plaster filling is used. 


Evecrriciry anD Mottve Power 1n THEATRES. 
This paper, by Mornat, discusses details, and is 

somewhat dogmatic in tone. It would have been 

better, in Bochet’s opinion, to indicate the object 


aimed at, than to lay down strict regulations for 
each case. 


CHARGES FoR Exectric Suppty. 


M. de Fodor, director of the General Electric 
Society of Buda-Pest, rather startled the audience 
by introducing his proposals with the remark that 
the electric light was, after all, only for the people 
who are ready to pay for it, and that fighting rivals 
all round was useless. He would strive to keep de- 
sirable customers by suitable discounts, and let the 
others go, instead of trying to allure them 
by tempting offers. Discounts should be made 
on a fair basis, and according to the season. 
a Buda-Pest the number of hours per year during 
ing & lamp did duty on average, had from 
. -9 varied only between 418 and 460, and 440 
— was a good average. As regards months, 
‘ > percentages increased from 2.2 (per cent. of the 

otal time artificial light was required) in July, to15.2 








in December, and decreased again. Now, as the 
works had little to do in June and July, it was 
only fair to allow a large discount on current con- 
sumption (beyond the mean) during these summer 
months, to have low rates of discount for the 
winter, and intermediate rates for spring and 
autumn. That plan would require no new register- 
ing instruments, only Aron meters. M. Lauriol 
mentioned that a similar system was in use at the 
Halles in Paris ; but it had drawbacks, among them 
being the reluctance of the customers to add lamps 
for occasional use. M. Claude would go one step 
further, and give special rates for special hours of 
the day. The proposals are, as M. Fontaine pointed 
out, especially suited for Buda-Pest, where the 
Welsbach light competition is very strong ; and the 
author explained that the electric light was some- 
times only desired for the summer months, gas being 
burned in the winter. M. Lutoslawski stated that the 
central station at Warsaw granted similar terms ; if 
the maximum current agreed upon were exceeded, 
the current would automatically be cut off. M. Victor 
would put up special time registers for the excess, 
but de Fodor thought that — eople objected 
to additional apparatus. . Pellissier spoke in 
favour of discounts, based on the number of lamps 
burning simultaneously. M. Stanoievitch (Servia), 
advocated gratuitous or facilitated installations ; 
many of the more progressive English companies 
are in favour of these. 

Two papers remain to be mentioned, a short 
communication by M. Blondin on the ‘‘ Metallo- 
ceramique Resistances of Parvillée,” which serve 
for cooking in one of the Exhibition restaurants 
(the Feria, Spanish Section), where no fires are 
tolerated ; and M. Hoho on 


Exgctrrotytic Meta WorkIne. 

It will be remembered that Lagrange and Hoho 
dip the metal to be heated as a kathode into an 
electrolyte, sulphuric acid, or better, bicarbonate 
of soda. The hydrogen, polarising the kathode, 
offers a high resistance, so that the metal be- 
comes white-hot; oxidation is, of course, ex- 
cluded. The process is several years old already ; 
but Hoho did not quite adhere to his promise to 
speak on the practical applications. The tempera- 
ture can be regulated by means of the voltage. If 
the current is suddenly interrupted, the steel under 
trial is chilled, and tools are thus hardened on the 
surface. Parts not to be heated can be covered 
with varnish ; but it is better to protect the parts 
by tubes, wider than the respective piece, or by 
resting a point which might melt off in a groove of 
a metallic block. Chain links are welded in this 
way, and-it is intended to make stout links by 
soldering the turns of a spiral bodily together ; 
the spiral dips half into the bath, and is compressed 
from below by rollers. M. Hoho said more on this 
point and on one-sided hardening of rail-heads, 
finally adding that this method had not been 
applied yet. 

(To be continued.) 





THE IRON AND STEEL INSTITUTE. 


As already announced, the autumn meeting of 
the Iron and Steel Institute was arranged to be 
held in Paris this year, and was accordingly com- 
menced on Tuesday last, September 18. It is 
always a little rash for loosely organised bodies to 
visit Paris during the period of Exhibition, and the 
present excursion has not been without its develop- 
ments. But however unpleasant these may have 
been to some members individually, they have in 
that respect all been outside the business of the 
meeting proper, which has, up to the time of 
writing at any rate, been a remarkable success. 

When one says a Paris meeting, during Exhibi- 
tion time, has been a remarkable success, naturally 
ordinary standards are not adopted. Ostensibly, 
a meeting of a technical or scientific Institution is 
primarily for the reading and discussion of papers, 
and of course there are papers at Paris meetings. 
But there are also many other things ; and though 
we by no means endorse the view of a cynic, who 
said that a new ballet at the Theta: ys the 
Alcazar, is sure to bring a good attendance at the 
spring meeting of the Promoted Puddlers—an 
admirable society probably not known to our 
readers—the statement a perhaps conceal the 
germ of a suggestion of truth. 

There was, however, a fairly long list of papers, 
and very good papers, at the meeting under con- 








sideration, could members have put themselves 
outside their environment sufliciently to have 
listened to and discussed them. The President 
set the example by selecting for delivery only a 
comparatively few sentences from his address ; the 
secretary followed with a few chosen extracts from 
M. Pinget; Mr. Stead frankly threw his manu- 
script overboard; and Professor Bauerman did 
little more than dismiss the meeting to the Exhibi- 
tion in his most amiable manner, As a matter of 
fact no one wanted to hear or discuss papers, and as 
we propose printing most of these in full, we have 
but a very brief report to make of the first day’s 
sitting. 

On members assembling in the Hall of the Société ° 
d’Encouragement, under the leadership of the Pre- 
sident, Sir William Roberts-Austen, they were 
cordially welcomed by M. R. de Wendel, the Pre- 
sident of the Paris Reception Committee, in a few 
words, expressing the pleasure it was to him and 
his colleagues to receive so representative a body 
of metallurgists under the leadership of their dis- 
tinguished President. 

Sir William Roberts-Austen, who also spoke in 
French, replied for the Institute, thanking M. 
de Wendel and his colleagues for the generous 
hospitality extended ; and pointing out how such a 
welcome as they had received could not do other- 
wise than endear France to England, drawing 
closer the bonds of international friendship and 
goodwill, which it was one of the greatest and most 
beneficent functions of science to foster. 


Tue New PRESIDENT. 


M. de Wendel having inducted Sir William 
Roberts-Austen to the chair, the latter announced 
that Mr. William Whitwell had been nominated to 
succeed him as President of the Institute, a state- 
ment that was received by more than usual enthu- 
siasm by the meeting. The President added his 
own personal gratification at the selection that had 
been made. 


Mr. CaRnecie’s Girt. 


The President next announced that Mr. Andrew 
Carnegie, the great American steelmaster, had 
written him a letter in which he offered the sum of 
65001. for the purpose of founding a medal and 
scholarship of the Institute. The award is to be 
for a piece of work done either at a works or at 
college, and is to be open to women as well as 
men. The letter requested the President to 
arrange details and to send word when the amount 
was required, 


THe PRESIDENT’S ADDRESS. 


Sir William Roberts-Austen next proceeded to 
read a few selected ges from his address. 
We commence to print this admirable address in 
full this week. 


Tue Iron Inpustry oF FRANCE. 


Mr. Brough next read an abstract of M. H. 
Pinget’s paper on ‘‘ The Development of the Iron 
Industry in France from 1888 to 1898.” This in- 
structive paper contains an excellent summary of 
the progress made in different departments of the 
French industry. Probably a good many will be 
surprised to find the progress is as great as it 
has been. _We commence the publication of this 
paper in full in our present issue. There was 
practically no discussion, Mr. E. P. Martin re- 
marking that it was not a paper that could be 
very well discussed. M. Greiner, Sir Lowthian 
Bell, and Mr. Whitwell, however, made a few 
complimentary remarks. 


PHosPHorvs In IRon. 


The chief event on the programme was un- 
doubtedly Mr. J. E. Stead’s paper on ‘Iron and 
Phosphorus ;” and though it is good to put our 
best side forward for our foreign friends to see, 
one can hardly help regretting that the paper was 
not brought forward at an ordinary London meet- 
ing, where there were fewer distractions. As 
stated, Mr. Stead did not read his paper at all, 
but gave a discourse or lecture on the subject, 
illustrating his remarks by the diagrams on the 
wall, On the whole, no doubt this was an advan- 
tage, for the rather complex details were made 
much clearer by the method followed than, perhaps, 
they otherwise would have been. If the Council 
would arrange that the paper—which has not been 
read at all—should be read at a future meeting, or 
perhaps, rather, should be brought on again for 
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discussion, it would be a decided gain. The 
subject, as Mr. Stead treats it, is a new one—to 
most members entirely new. It is one that pro- 
mises results of great practical importance, and a 
whole sitting might profitably be devoted to it. 

Mr. Stead, at the conclusion of kis lecture, made 
the important suggestion that a committee of prac- 
tical men should be formed to follow up the ques- 
tion of the way in which phosphorus affects iron, as 
illustrated by the facts brought forward. He 
pointed out that occasionally iron with a consider- 
able percentage of phosphorus behaved as well as 
that which contained only the quantity considered 
admissible. No explanation had ever been given 
for these apparently erratic phenomena, and such 
subjects might well form the basis of an inquiry. 

Sir William Roberts-Austen, in supporting this 
suggestion, pointed to the work done in the same 
field. Professor Bakhuis-Roozeboom, of Amster- 
dam, also supported the proposal, and Mr. Albert 
Ladd Colby, of Bethlehem, Pennsylvania, said that 
American steelmakers would doubtless be glad to 
take part in the investigation. 


TRON AND STEEL AT THE Paris EXHIBITION. 


Professor Bauerman’s paper on ‘‘ Iron and Steel 
at the Paris Exhibition ” was the next on the list ; 
but theauthor, with the self-effacement characteristic 
of so many men of high ability, contented himself, 
as already intimated, with reading only a few sen- 
tences. This is one of those omnibus contributions, 
full of information, and the result of bringing a 
well-stocked mind to the consideration of a wide 
subject that has to be compressed into narrow 
space. How much preliminary work the paper 
has involved it would be difficult to say, but though 
the author forbore to read it, it will form a valu- 
able addition to the Transactions of the Institute. 
. This brought the sitting to a close. 


Visit TO THE EXHIBITION. 


In the afternoon members assembled in the 
British Section at the Exhibition, where they were 
formed into several groups, each under the guid- 
ance of one of their hosts, to make a tour of the 

ixhibition, or such parts of it as contained most 
of engineering interest. 


Le Crevusot Exuisirt. 


Later on the various groups assembled at Le 
Creusot Pavilion, and were shown the magnificent 
exhibit of the Schneider firm, which forms what is 
generally acknowledged to be the great point of 
interest in the engineering and metallurgical part 
of the Exhibition. We lion dealt so fully with 
Le Creusot in recent issues, that it would be super- 
fluous to repeat what was seen by the members, 
who left fully impressed with the remarkable powers 
of production of this firm. 

n the evening of Tuesday there was a soirée 
given by the Comité des Forges de France at the 
Continental Hotel. This was a really brilliant 
gathering, a heavy thunderstorm that occurred at 
the time guests should have arrived, apparently 
doing nothing to diminish the numbers. * 

The meeting of the Institute was continued on 
Wednesday morning, the 19th inst., when members 
again met in the Hall of the Société d’Encourage- 
ment, an institution which corresponds in many re- 
spects with our Society of Arts. There was an 
unusually large attendance when the President 
took the chair at 9.30, the change from the hot 
summer weather of the preceding few days to 
heavy rain no doubt being, to some extent, account- 
able for the accession of diligence to business on 
the part of members. 


Hiau TEMPERATURES. 


The first paper taken was the contribution of 
Mr. E. F. Lange, of Manzhéster, on ‘‘ A New 
Method of Producing High 'femperatures.” This 
paper we shall print in full sto tly. It was the 
outcome of experiments which the author and Mr. 
H. Cooper had witnessed at the works of the 
Chemische Thermo-Industrie Company, at Essen, 
by which the production of high temperatures 
for certain metallurgical purposes was obtained, 
greater heat being evolved than had _ hitherto 
been produced, except by the electric arc. We pub- 
lish this week, on page 386, an article entitled 
** Aluminium-Thermit,” which deals with the 
same subject, and which—pending our publication 
of Mr. Lange’s paper—will serve to explain its 
features. 


illustrated and described in the paper, and 
several examples of ‘objects joined, as de- 
scribed, were exhibited at the meeting. Seven- 
inch girder rails had been welded, a good joint 
being made between the ends. This operation had 
been effected in about two minutes. 

An attempt was made to give at the meeting a 

ractical illustration of this method of welding; 

ut unfortunately, for some reason not explained, 
there was such a heavy shower of sparks that the 
President thought it wiser to stop the experiment. 
We judge the sparking and, to some extent, the 
spilling over of the metal to have been quite 
exceptional, otherwise the operation would hardly 
have been ventured upon ina room with a wooden 
floor. We sympathise with Dr. Goldschmidt in his 
disappointment, but he may console himself with 
the reflection that whenever an inventor is more 
particularly anxious for a display to be successful 
something is nearly sure to go wrong. The great 
and rapid evolution of heat would naturally lead to 
the supposition that violent ebullition would take 
place, but Mr. Lange afterwards explained that the 
result of the reaction is not gaseous, but liquid 
taking the form of slag. 

In the discussion on this paper, Mr. J. E. Stead 
asked if alloys produced by this process were abso- 
lutely free from aluminium. 

Sir Lowthian Bell pointed out how useful the 
process might be in producing iron absolutely free 
from carbon. At the Post Office they found the 
very smallest percentage of carbon affected the 
electrical instruments, as in influencing the mag- 
netic properties and making a permanent magnet. 

Mr. E. Riley asked the author if he could say 
what was the cause of a peculiar odour that was 
evolved during the experiment which had been 
made. He suggested it might be from arsenic. 
It would be interesting to try if titanium could be 
made to alloy in this way by the use of aluminium. 

Mr. Snelus made reference to the display of 
alloys in the German Section of the Exhibition. 
There were more of the rare metals the reduction 
of which had been effected by aluminium. 

Mr. Foster asked if aluminium turnings or fine 
powder were used in the process. 

Sir William Roberts-Austen said the subject was 
of particular interest to him as he had had con- 
siderable experience in the reduction of the rarer 
metals with powdered aluminium. He: pointed 
out the extreme precision with which the progress 
of reduction could be followed, and by means of 
the thermo-couple it was possible to tell the exact 
moment at which action takes place. He had tried, 
but had himself failed to get oxide of uranium, and 
it was very difficult to reduce titanium. 

In replying to the discussion, the author said 
that the examples at the Exhibition referred to by 
Mr. Snelus, were those produced by the process 
described, and were shown by Dr. Goldschmidt. 
It was also possible to see there all descriptions of 
articles welded, such as tubes, fishplates, rails, &c. 
There were also examples of pure manganese, pure 
chrome, &. The odour referred to by Mr. Riley 
he felt sure was due to a hydrocarbon, but he had 
not tested for arsenic. The researches were new, 
and there had not been much time, but the matter 
would be gone into thoroughly. He was not of 
opinion that aluminium turnings would answer the 
purpose, as he did not think the necessary tempe- 
rature could be reached excepting by very finely 
divided particles. The amount of material needed 
was not large, as was well shown by a specimen 
of a rail partially welded. 

The President, in moving a vote of thanks to the 
author, referred to the interesting fact that the 
product of combustion was only slag, the ruby and 
sapphire colours of some of which were highly 
suggestive. 

Three other papers were taken at this sitting, 
but we defer our report of these and the remaining 
proceedings for our next issue. 





NOTES. 
ENGINEERING Progress In Korea. 
Tue stirring events which are now going on in 
China have overshadowed, and in many cases 
stopped, at least in the meantime, the engineering 
enterprises which we have from time to time men- 
tioned. While Korea has been the centre of much 
diplomatic intrigue, it has as yet escaped active 
disturbances ; and it is interesting to note that the 
‘hermit kingdom” is gradually opening itself to 


chiefly through the agency of the Japanese, who 
look upon the Peninsula as their share of the large 
continent to their west. This, however, they do 
chiefly because Korea gives an opening to the 
extensive markets of China, which are so essential 
to the disposal of their manufactured products. 
Railway construction is making p: Ss, and we 
learn from the latest papers from the Far East that 
the Séul-Chemulpo Railway was opened for traffic 
throughout its whole extent on June 8. The con- 
cession to construct this railway was originally 
obtained by Mr. James R. Morse, President of the 
American Trading Company, Yokohama, who com- 
menced the work in March, 1897 ; but later on the 
right was transferred to the syndicate formed by 
Baron Shikisawa, Baron Iwasaki, Messrs. Mitsui, 
Yasuda, Okura, and other influential gentlemen, 
the transfer having taken place in January, 1899. 
In May of the same year the syndicate was con- 
verted into a limited partnership, and the work of 
construction has been vigorously pushed on ever 
since. The section between Chemulpo and Ro- 
ryangjin, a distance of 20 miles, was opened for 
traffic in September last. The most difficult part 
of the work on the uncompleted section was the 
construction of the railway bridge across the River 
Han-gang, which is 230 yards wide. This has now 
been successfully completed, and the whole length 
of 26 miles is now open for traffic. The line is on 
the broad-gauge system, and its aggregate cost has 
been 2,200,000 yen. It will be formally opened in 
a month or two by Baron Shikisawa, who will visit 
Séel for the purpose. An electric railway, under 
the management of an American company, is now 
open at Séel, and is doing fairly well, although 
some of the natives view the ‘‘ spirit” which works 
it with apprehension, and sometimes make attempts 
to destroy the plant. Various other developments 
in the applications of electricity are taking place, 
and now Soel has the largest electric plant in the 
Far East, with the exception of that of Tokio. On 
June 4 it was officially announced that a telegraphic 
service between the Fusan and Chemulpo post- 
oftices on the one side and various places in China, 
vid Sdel and Wijn, on the other, had been opened. 
The fee for the service within the limits of Korea 
is fixed at 20 sen per word, while that between 
Korea and China is 62 sen per word. It is further 
notified that the officials will not be responsible for 
mistakes made in figures, or for delay or non-trans- 
mission under the present circumstances. A con- 
siderable number of mining concessions have been 
granted, but as yet it is impossible to say how they 
will turn out. Sufficient,  memeont is being done 
to show that Korea has made a beginning in the 
application of western science, and it will be inte- 
resting to watch the development and its results. 


SPECTROSCOPIC OBSERVATIONS WITH WEHNELT 
INTERRUPTERS. 


A very convenient method for continuing spec- 
troscopic observations over long periods with the 
help of electrolytic interrupters is described by 
Edmund Hoppe, of Hamburg, in the Elektrotech- 
nische Zeitschrift of June 21. Kathodes of the 
respective metals do not answer, as they are 
destroyed too rapidly. Hoppe filled a glass tube 
with mercury, drew the end out, and fitted a 
platinum wire loosely into this end. When the 
current is turned on, the mercury creeps down the 
wire. This is apparently not the ordinary capillary 
effect, as in the Lippmann electrometer, but an 
electro-dynamic phenomenon which requires further 
investigation. It will be remembered also that 
mercury describes under the influence of surface 
tension very peculiar movements, which resemble 
the rhythmic pulsations and the sending out of 
feelers, characteristic of live cells and protoplasm; 
these phenomena have quite recently been studied 
again by Julius Bernstein, of Halle. When the 
5 gee is directed towards the kathode, both 
the platinum and the mercury lines are seen, and 
when the slit is focussed on a point a little distance 
from the platinum wire, the mercury lines alone 
shine out in unusual brilliancy, especially those in 
the violet. If the tube is filled with a calt solution, 
that solution will also run down the wire when the 
circuit is closed, and sulphates, which give only poor 
spectra in the Bunsen burner, show brilliant lines. 
The solutions need not be concentrated at all, an 

the observations may be continued for hours. The 
platinum wire may be left out, and the tube charged 
either with the salt solution or with powdered salt. 
Insoluble salts, such as calomel, may also be applied. 








A number of applications of the principle were 


Western influence, although that seems to be 





The diffusion of the salt is so slow that the obser- 
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vations are not disturbed by the turbidity which 
the formation in the sulphuric acid of the vessel of 
insoluble oxides or sulphides causes. When the 
tube contains mercury without any wire, an air 
bubble will remain in the capillary extremity and 
prevent the current from passing, even if the 
bubble be only 1 millimetre long. That bubble may 
be forced down by fixing a rubber ball over the upper 
end of the tube and squeezing the ball. The 
moment the pressure is released; however, the 
mercury shoots up again, and the bubble reappears. 
If, however, the circuit is closed before releasing 
the pressure, the mercury will trickle down in a fine 
stream. Hoppe connected his interrupter with the 
light mains, and required 12 amperes at 110 volts 
to obtain a good spectrum. It might be thought 
that the glass tube could be dispensed with, and 
that the vessel itself could be charged with the 
respective salt solution, as an addition to the sul- 
phuric acid, under the application of an ordinary 
platinum kathode. This is not so, however. If we 
add some copper sulphate to the sulphuric acid, for 
instance, the Wehnelt effect will not appear, unless 
the current intensity is raised beyond the limit 
required under ordinary conditions. The current 
strength has afterwards to be increased more and 
more, and the action remains irregular and explo- 
sive. Iron sulphate behaves similarly; in lead 
acetate the experiment fails altogether. In diluted 
solutions the action is less violent, but intermittent. 








THE HAMBURG-AMERICAN LINER 
‘* DEUTSCHLAND.” 

We give on page 378 an engraving of the new 
Hamburg-American liner Deutschland, which has 
been doing such splendid steaming on the Atlantic, 
her last performance—recorded in last week’s issue— 
when she maintained throughout the voyage a speed 
of 23.36 knots, eclipsing all previous performances of 
mercantile steamers, and, indeed, of all except torpedo 
craft. This twin-screw steamer was built, like her 
ovly rival, the Norddeutscher Lloyd t.-s.s. Kaiser 
Wilhelm der Grosse, by the Vulcan Company of 
Stettin, who have on hand another new steamer, to be 
named the Kaiser Wilhelm II., to excel the perform- 
ances of the Deutschland, as well as a steamer to equal 
the Kaiser Wilhelm der Grosse, and to be called Kron- 
prinz Friedrich Wilhelm. The Deutschland is of the 
following dimensions: Length over all, 6864 ft.; beam, 
67 ft.; moulded depth, 44 ft.; with a register tonnage 
of about 16,000 tons, and a displacement of about 
23,000 tons. Her engines are of six-cylinder quad- 
ruple-expansion type, with four cranks, developing 
35,000 indicated horse-power, steam being generated 
in 12 double and four single-ended boilers, with 112 
furnaces. The boilers occupy four watertight com- 
partments, a fifth and central compartment being 
given over to an immense coal bunker, which explains 
the greater space between the second and third 
funnel. The vessel carries 467 first, 300 second, and 
300 third-class passengers, and it is scarcely necessary 
to say that the echeme of decoration and upholstery 
is highly ornate. We hope to publish a full descrip- 
tion of the ve:sel later. 








YOUNG ENGINEERS. 
‘To Tae Eprror oF ENGINEERING. 
_ Smr,—With reference to ‘‘Lucifer’s” letter in your 
issue of September 14, may I quote my own case :— 

I am the son of an officer in Her Majesty’s army, and I 
had an inducement which caused me to go through the 
various stages of the engineering profession, é.¢., the hope 
of being able to earn my own living. I have never found 
it advisable, pepe Bee than from engineering 
symeements, to ‘‘gas” about my distinguished parentage. 

have had the advantage of an education at one of our 

target public schools, and there learnt both Latin and 

rench, but I do not see any object in advertising my 
knowledge of these subjects in this letter. 

I served my time in the shops of Messrs. P., Q., and 
R,, let us cal them, and learnt much of what to do and 
what had better be left alone. I also had the advantage 
of & course In an engineering’college of some repute. In 

_ these times of what one may call opportunities for 
inowledes erhepe, — — training, I gathered the 
which has i 
mentioned shove. ped the realisation of the hope 
; have not a single relation who has ever put any work 
reed way. Were I to goa stage further in what your 
Se Sem seems to suggest, I might add a list of high- 
unding names, titles, and such like. My idea, how- 
ever, of the “instincts of a gentleman” hes been to 
aa as such, showing quietly, instead of explaining 
aoa, that one has had the advantage of a gentleman’s 
owl = so .* = say n> — oe relations. 
any of the type to which I imagine your 
cenondent belongs—too self-important sg oe sath 
= <sch to collect information from daily notice of cir- 
an = pg possibly trivial in themselves, which, when 
jek?” make what is known as “knowledge of a sub- 
The expression “fooling about with a file” is capital, 


pupils, and a condition which no one about a works takes 
any trouble to alter when the pupil is too big for his boots 
or too idle to care. 

As to results, I do not t having tried to make the 
most of my opportunities of observation during my period 
of education, nor does my father (the officer in Her 
Majesty’s army, mind you ? regret the money he has 
spent on my behalf; nor do I regret the time when I was 
content to work’ for a few shillings a week after my educa- 
Me so as to get to know real work and people connected 
with it. 

My own view is that there are jobs for those who can 
and will do them—big jobs for those who can and little 
jobs for those who wil/—these little jobs helping towards 

igger jobs later on. I myself am a partner in a firm 
employing several hundred hands, and have no reason for 
complaining. Wedo not take premium pupils. We do 
want young engineers from time to time; but, if one ae 
judge ‘‘ Lucifer’s” state of mind from his letter—well, 
would suggest his applying elsewhere. 
I am, dear Sir, yours faithfully, 
September 15. ENGINEER. 





THE DRIFT OF PROJECTILES. 
To THE EpiToR OF ENGINEERING. 

_ Str,—I have read Mr. Maxim’s letter with great 
interest, but on one or two points I venture to differ from 
him. He says, in speaking of ac on se 
fired from a smooth bore, that after the axis had become, 
from any cause, slightly deflected from the line of flight, 
the air would strike one side of the projectile, and would 
strike the forward end more forcibly than the rear end, 
and ‘‘the unequal pressure thus set up would increase the 
angle.” Later, in speaking of a spinning bullet, he says: 
‘* As the greatest amount of atmospheric friction is on the 
underneath side, and as the centre of gravity is con- 
siderably above this, the point of the projectile is being 
constantly brought towards the path in which it is 
travelling,” i.e., the angle is being decreased. 

Now, as the forces which tend to set up ‘‘end-over-end” 
motion in a projectile are independent of its spin, one of 
these theories only can be correct. Personally, I am of 
opinion that experimental evidence is in favour of the 
former ; and on this assumption the nose of a bullet with 
right-hand spin will te deflected, by gyroecopic action, to 
the right and not to the left. It the latter of the two 
theories is correct, it would seem that rifling is superfluous, 
or, at least, not indispensable for end-on motion, since, 
if there were no spin, a small deviation of the axis from 
the line of flight would be immediately corrected by a 
couple, one force of which, due to the air, passes through 
the centre of air resistance, the other, due to the inertia 
of the bullet, through the centre of gravity. I think the 
flaw in this argument lies in the fact (mentioned b 
Mr. Maxim in the first of the two passages I quoted) 
that the air strikes the forward end of the bullet with 
greater force than the rear end, and that therefore the 
centre of air resistance does not coincide with the centra 
of figure; also the eddies set up by the motion of the 
bullet cause a pressure on the upper side of the rear end, 
as illustrated by Professor Hele-Shaw’s diagram, to which 
I referred in my first letter. 

Again, with respect to the rolling motion of which 
Mr. Bridges Lee and Mr. Maxim both speak, I would 
ask: Is there any experimental evidence in favour of it ? 
OF course, it is the explanation that would occur to an 
intelligent man on being told that a bullet with right-hand 
spin drifts to the right, and vice versé, but spinning tennis 
balls, cricket balls, and base balls are all well known to 
“curl” in the opposite direction to that in which they 
would go if they rolled upon the air compressed by their 
motion. Why, then, should a spinning bullet, falling 
under gravity—the component of motion parallel to the 
axis can have no effect-—be an exception ? 
I may mention that I have satisfied myself that a 
wooden rod, 7 ae its axis, and falling, conforms 
to the same rule. mcil spun by the point between 
the finger and thumb shows this very well, but requires a 
little practice to spin it horizontally without ‘‘ wobble.” 
To summarise, Mr. Maxim, I take it, is of opinion that, 
with right-hand spin, the gyroscopic action produces a 
drift to the left, and a riction (rolling) one to 
the right. I submit, with deference, that the experimental 
evidence goes to show that gyroscopic action causes a 
drift to the right, and atmospheric friction one to the /eft. 
The resultant drift is known to be to the right. 
Yours faithfully, 
LEONARD SHELFORD BIDWELL. 
Riverstone Lodge, Wandsworth, 
September 3, 1900. 
To THE EpiTor or ENGINE®RING. 
Srr,—In reply to Mr. Shelford Bidweli’s last letter, I 
am unable to perceive an bc" gp ed er ee an 
elastic spherical tennis ball spinning about an axis 
approximately vertical and perpendicular to the line of 
flight, and a nickel-cased cylindrical bullet spinning about 
an axis approximately horizontal and tangential to the 
line of fli he. Besides, the kind of blow applied to a 
tennis ball to make it both travel and spin will certainly 
produce unsymmetrical changes of hay and reactions 
— no analogy can be found in the case of a rifle 
ullet. 
It would be useless waste of time to pursue disgnssion 
of such fanciful far-fetched analogies any further. 
Then, as regards the relative practical im ce of 
differences of altitude by comparison with differences of 
latitude, there can be no doubt that, for quite a number 
of different reasons, differences of altitude are more 
generally important, often vastly moreso. Among other 
considerations, the inclination at which gravity acts on a 


affecting velocity and the bend of the trajectory curve. 
Also, there will be commonly refraction effects, and pro- 
bably some precessional deviation, as a result of a deflec- 
tion of the axis of rotation, while the bullet is traversing 
obliquely layers of air of progressively increasing or 
diminishing density. 

When the object point aimed at is at the same level as 
the rifle, I think the mean resultant precessional devia- 
tion of the bullet in flight will ordinari a 
Mr. Shelford Bidwell evidently thinks this wi & pre- 

nderating cause in all cases. Here we must agree to 

iffer. There is no question between us about any of the 
established principles of gyrostatics, or anything else 
which is axiomatic. We evidently differ about the 
reasonableness of some hypothetical explanations of 
observed facts. 

The object in view when writing hypothetical disserta- 
tions on such subjects should be to help to clear the road 
to some extent for experimental investigations and exact 
determination of facts and figures. The number of 
possible causes which may operate to produce regular or 
irregular perturbations in the curve of flight are very 
numerous, and it cannop be expected that all physicists 
will agree in speculative appreciations of their relative 
importance. i 

he aim of the writer has been to attempt to dissociate 
and arrange roughly under appropriate headings some of 
the various kinds of perturbations which are or may be 
met with in — and to provide some food for thought, 
and some theoretical and speculative explanations and 
suggestions which may perhaps help to suggest and 
stimulate experimental ee : 

Mr. Shelford Bidwell says that ‘‘a light wooden rod, 
such as a pencil spun clockwise about a horizontal axis 
and dropped from a height, drifts to the left.” 5 

Does it really drift to the left as he says? or does it 
drift to the right as it would roll over a subjacent solid ? 
The necessary experiments with a earn | cylinder let 
fall from a height ought not to be very difficult to per- 
form, and they would certainly help to solve the question : 
How and to what extent spin influences drift? 

J. Bripers-Les. 





PNEUMATIC SIGNALLING PLANT. 
To THE Epitor oF ENGINEERING, 

Srr,—In an article on ‘‘ Pneumatic Signalling Plant at 
the Paris Exhibition,” which appeared in your last issue, 
~~ refer to the electro-pneumatic plant at Granary 

unction, Whitechapel, Great Eastern Railway, as being 
erected by the Westinghouse Brake Company. This is 
not so at all. 

We are holders of the Westinghouse Brake Company’s 
sole licence for the erection of the electro-pneumatic 
system throughout the British Empire. 

We arranged and erected the Whitechapel plant, the 
Westinghouse Brake Company manufacturing and sup- 
plying to us their patent electro-pneumatic fittings. 

e shall, therefore, be glad if you would correct this 
error in your next issue. : 
We are, Sir, yours truly, 

McKenzik and Hottann, 
Per W. J. Griffiths. 





SPECIFICATIONS FOR STEEL AND IRON. 
Specifications for Steel and Wrought Iron, Adopted by 
Committee No. 1 of the American Section of Inter- 
national Association for Testing Materials. 
(Continued from page 284.) 

SrrvucturaL STEEL FOR BuImLDINGs. 
1. Process of Manufactwre.—Steel may be made by 
either the open-hearth or Bessemer process. 
2. Chemical Properties.—Each of the two classes of 
structural steel for buildings shall not contain more than 
0.10 per cent. of phosphorus, 
3. Physical Properties.—There shall be two classes of 
structural steel for buildings—namely, rivet steel and 
medium steel which shall conform to the following 
physical qualities: 


Rivet Medium 
Steel. Steel. 
Tensile strength, pounds { 50,000 to 60,000 to 
per square inch . Ek y 70,000 
Yield point, in pounds per 
square inch shall not b 
less than ... ; ... 930,000 35,000 
Elongation, per cent. in 
8 in. shall not be less than 26 22 


5. For material less than ;°; in., and more than # in. in 
thickness, the following modifications shall be made in 
the 5 ogee for elongation : 

@) or each increase of 4 in. in thickness above ? in., 
a deduction of 1 per cent, shall be made from the speci- 
fied elongation. 

2) Yor each decrease of ,;-in. in thickness below 1% in. 
a deduction of 24 per cent. shall be made from the speci- 
fied elongation. 

(c) For — the required elongation shall be 5 per cent. 
less than that specified in paragraph No. 4, as determined 
on a test specimen, the centre of which shall be 1 in. from 
the surface. 

The two classes of structural steel for buildings shall 
——- to the followin gee Ho -_ - is a 
pose t Ciebepedinen el in. wide, if possi 
and for all material ? in. or less in thickness the test 
specimen shall be of the same thickness as that of the 
finished material from which it is cut, but for material 
more than } in, thick the bending test specimen may be 
4 in. thick. 


4 








and exactly describes the condition of many premium 





projectile in flight will have to be taken into account as 


Rivet rounds shall be tested of full size as rolled. 
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(d) Rivet steel shall bend cold 180 deg. flat on itself 
without fracture on the outside of the bent portion. 

(e) Medium steel shall bend cold 180 deg. round a dia- 
meter equal to the thickness of the specimen tested, with- 
out fracture on the outside of the bent portion. 

7. Test-Pieces and Methods of Testing.—The standard 
test specimen of 8-in. gauged length, shall be used to 
determine the physical properties specified in paragraphs 
Nos. 4and 5. The standard shape of the test specimen 
for sheared plates shall be shown by Fig. 5: 
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PIECE TO BE OF SAME THICKNESS AS THE PLATE. 


For other material the test specimen may be the same 
as for sheared plates, or it may be planed or turned 
parallel throughout its entire length, and in all cases 
where possible, two opposite sides of the test specimen 
shall be the rolled surfaces. Rivet rounds and small 
rolled bars shall be tested of full size as rolled. 

8. One tensile test specimen shall be taken from the 
finished material of each melt or blow, but in case this 


develops flaws, or breaks outside of the middle third of |” 


its gauged length, it may be discarded and another test 
specimen substituted therefor. 

9. One test specimen for bending shall be taken from 
the finished material of each melt or blow as it comes 
from the rolls and for material } in. and less in thickness 
this specimen shall have the natural rolled surface on two 
opposite sides. The bending test specimen shall be 
Thin. wide, if ible, and for material more than ? in. 
thick, the bending test specimen may be 3 in. thick. 

Rivet rounds shall be tested of full size as rolled. 

‘ (f) The bending test may be made by pressure or by 

lows. 

10. Material which is to be used without annealing or 
further treatment shall be tested for tensile strength in 
the condition in which it comes from the rolls. For 
material which is to be annealed or otherwise treated 
before use, a full-sized section of tensile test specimen 
length, shall be similarly treated before cutting the tensile 
test specimen therefrom. : 

11. For the purposes of specification, the yield point 
shall be determined by the careful observation of the 
drop of the beam or halt in the gauge of the testing 
machine. 

12. Inorder to determine if the material conforms to 
the chemical limitations prescribed in paragraph No. 2 
herein, analysis shall be made of drillings taken from a 
small test ingot. ; 

13. Variation in Weight.— The variation in cross- 
section or weight of more than 2) per cent. from that 
specified will be sufficient cause for rejection, except in 
the case of sheared plates, which will be covered by the 
following permissible variations : : 

2) Plates 124 Ib. per square foot or heavier, when 
ordered to weight, shall not average more than 24 per 
cent. variation above or 24 per cent. below the theo- 
retical weight. 

(h) Plates under 124 lb. per square foot, when ordered 
to weight, shall not average a greater variation than the 
following : 

Up to 75 in. wide, 24 per cent. above or 24 per cent. 
below the theoretical weight. 

Seventy-five inches and over, 5 per cent. above or 5 per 
cent. below the theoretical weight. ; 

(i) For all plates ordered to gauge, there will be per- 
mitted an average excess of weight over that correspond- 
ing to the dimensions on the order equal in amount to 
that specified in the following Table : 

TABLE OF ALLOWANCES FOR OVERWEIGHT FOR 
RECTANGULAR PLATES WHEN ORDERED TO GAUGE. 
The weight of 1 cubic inch of rolled steel is assumed to be 0.2833 Ib. 
Plates } In. and Over in Thickness. 





Width of Plate. 


} 
Thickness of Plate. |————— _— 
Up to 75 In. | 75to100In. Over 100 In. 


in. per cent per cent. per cent. 
} 10 | 14 18 
vs 8 12 16 
z 7 10 13 
Si 6 8 10 
4 5 i 7 9 
Vs 4} 6} 8} 
§ 4 6 8 
over 8 8} 5 6} 


Plates Under }-In. in Thickness. 


Width of Plate. 
Thickness of Plate. aS: TO 


Up to 5) In. 50 In. and Above. 


in. per cent. percent. 
dup to wy 19 15 
vs ow ve 8} 12} 
deiig' 4 7 10 


' PA. i” ste OO i inietesee ee eae 
14. Finish.—Finished material must be free from inju- 
rious seams, flaws or cracks, and have a workmanlike 


15. Branding.—Every finished piece of steel shall be 
stamped with the melt or blow number, except that small 
pieces may be shipped in bundles securely wired together 
with the melt or blow number on a metal tag attached. 


chaser shall have all reasonable facilities afforded to him 
by the manufacturer to satisfy him that the finished 
material is furnished in accordance with these specifica- 
tions. All tests and inspections shall be made at the 
place of manufacture, prior to shipment. 


StRucTuRAL STEEL roR BRIDGES AND SHIPS. 

1. Process of Manufacture.—Steel shall be made by the 
open-hearth process. 
2. Chemical Properties.—Each of the three classes of 
structural steel for bridges and ships shall conform to the 
following limits in chemical composition : 


Steel made Steel made 


by the by the 
Acid Process. Basic Process. 
Per Cent. Per Cent. 
Phosphorus shall not 
exceed ... ii sat 0.08 0.06 
Sulphur shall not ex- 
ceed .., sap is 0.06 0.06 


3. Physical Properties.—There shall be three classes of 
structural steel for — and ships, namely: Rivet 
steel, soft steel, and medium steel, which shal] conform 
to the following physical qualities : 


4. Tensile Tests. 





Rivet Soft Medium 

| Steel. | Steel. Steel. 

Tensile strength, pounds per | — — =" 

square inch 60,000 | 62,000 — 70,u00 
Yield point, in ag itd square 

inch, shall not be lessthan ..| 30,000 | 32,000 35,000 
Elongation in _ cent., 8in. shall 
not be less than .. oe oat 


26 25 22 


5. For material less than ;; in., and more than # in. in 
thickness, the following modifications shall be made in 
the epee for elongation : 

@ or each increase of jin. in thickness above } in., 
a deduction of 1 per cent. shall be made from the specified 
elongation. 

&) For each decrease of ;'; in. in thickness below 1‘: in., 
a deduction of 24 per cent. shall be made from the speci- 
fied elongation. 

(c) For pins made from any of the three classes of steel, 

the required elongation shall be 5 per cent. less than that 
specified in paragraph No. 4, as determined on a test 
specimen, the centre of which shall be 1 in. from the 
surface. 
6. Eye-bars shall be of medium steel. Full-sized tests 
shall show 124 per cent. elongation in 15 ft. of the body 
of the eye-bar, and the tensile strength shall not be less 
than 55,000 lb. per square inch. LEye-bars shall be re- 
quired to break in the body, but should an eye-bar break 
in the head, and show 124 per cent. elongation in 15 ft. 
and the tensile strength specified, it shall not be cause for 
rejection, provided that not more than one-third of the 
total number of eye-bars tested break in the head. 

7. The three classes of structural steel for bridges and 
ships shall conform to the following bending tests; and 
for this purpose the test specimen shall be 14 in. wide, if 
possible, and for all material # in. or less in thickness, 
the test specimen shall be of the same thickness as that 
of the finished material from which it is cut, but for 
material more than } in. thick the bending test specimen 
my be 4 in. thick : 

ivet rounds shall be tested of full size as rolled. — 
(d) Rivet steel shall bend cold 180 deg. fiat on itself 
without fracture on the outside of the bent portion. _ 
(e) Soft steel shall bend cold 180 deg. flat on itself with- 
out fracture on the outside of the bent portion. 
(f) Medium steel shall bend cold 180 deg. around a 
diameter equal to the thickness of the specimen tested, 
without fracture on the outside of the bent portion. 
8. Test-Pieces and Methods of Testing.—The standard 
test specimen of 8in. gauged length, shall be used to 
determine the eager properties specified in paragraphs 
Nos. 4and 5. ‘The standard shape of the test specimen 
for sheared plates shall be as shown by Fig. 6: 





ro g™ © Parallel Section mm . 
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PIECE TO GE OF SAME THICKNESS AS THE PLATE. 


For other material the test specimen may be the same 
as for sheared plates, or it may be planed or turned 
a ee its ee ae ee in all cases 
where possible, two opposite sides of the test specimens 
shall be the rolled surfaces. Rivet rounds and small 
rolled bars shall be tested of full size as rolled. 

9. One tensile test specimen shall be taken from the 
finished material of each melt ; but in case this develops 
flaws, or breaks outside of the middle third of its gauged 
length, it may be discarded, and another test specimen 
substituted therefor. 


16. Inspection.—The inspector representing the pur- | wi 


the finished material of each melt as it comes from the 
rolls, and for material ? in. and less in thickness this 
specimen shall have the natural rolled surface on two 
opposite sides. ‘The bending testspecimen shall be 13 in. 
e, if possible, and for material more than ? in. thick, 
the ———— specimen may be 3 in. thick. 

2 The bending test may be made by pressure or by 

lows. 

11. Material which is to be used without annealing or 
further treatment shall be tested for tensile strength in 
the condition in which it comes from the rolls, For 
material which is to be annealed or otherwise treated 
before use, a full-sized section of tensile test specimen 
length, shall be similarly treated before cutting the 
= test ——- ore en " 

. For the purpose of this specification, the yield point 
shall be determined by the careful observation af the drop 
of the beam or halt in the gauge of the testing machine. 

13. In order to determine if the material conforms to 
the chemical limitations prescribed in paragraph No. 2 
herein, analysis shall be made of drillings taken from a 
small test ingot. 

14. Variation in Weight.—The variation in cross-section 
or weight of more than 24 per cent. from that specified 
will be sufficient cause for rejection, except in the case of 
sheared plates, which will be covered by the following 
permissible variations : 

(h) Plates 12} lb. per square foot or heavier, when 
ordered to weight, shall not average more than 2} per 
—— above or 23 per cent. oF ee the theoretical 
weight. 

(O Plates under 124 lb. per square foot, when ordered 
to weight, shall not average a greater variation than the 
ent 

p to 75 in. wide, 24 per cent. above or 23 per cent, 
below the theoretical weight. tee 

Seventy-five inches and over, 5 per cent. above or 5 per 
cent. below the theoretical weight. 

(j) For all plates ordered to gauge, there will be per. 
mitted an average excess of weight over that correspond- 
ing to the dimensions on the order equal in amount to 
that specified in the following Table : 

TABLE OF ALLOWANCES FOR OVERWEIGHT FOR 
RECTANGULAR PLATES WHEN ORDERED TO GAUGE. 
The weight of 1 cubic inch of rolled steel is assumed to be 0.2833 Ib. 
Plate 4 In. and Over in Thickness. 





Width of Plate. 
Thickness of 
Plate. 





Up to 75 In. 75to100In. | Over 100 In. 





in. per cent. per cent. per cent. 

3 10 14 18 

rs 8 12 16 

é 4 10 13 

Ys 6 8 10 

2 5 7 9 

rs 44 ¢} 8h 

8 4 6 8 
Over 8 34 5 64 


Plates Under 3 In. in Thickness. 


| Width of Plate. 
Thickness of Plate 








| Up to 50 In. | 50 In. and Above. 
in. 2 r cent. ae per cent. 
3 up to ¥ ™ 10 | 15 
es ” Ye H 8 | 12} 


| 10 


Y ” 
| 

15. Finish.—Finished material must be free from in- 
— seams, flaws or cracks, and have a workmanlike 

nish. 
16. Branding.—Every finished piece of steel shall be 
stamped with the melt number, and steel for pins shall 
have the melt number stamped on the ends. Rivets 
and lacing steel, and small pieces for pin plates and 
stiffeners may be shipped in bundles, securely wired to- 
gether, with the melt number on a metal tag attached. 

17. tion.—The inspector vepeennaeng the pur- 
chaser, shall have all reasonable facilities afforded to him 
by the manufacturer to satisfy him that the finished 
material is furnished in accordance with these specifica- 
tions. All tests and inspections shall be made at the 
place of manufacture, prior to shipment. 
(To be continued.) 





Prrsonat.—Mr. L. R. Wilberforce, M.A., demon: 
strator in physics at the Cavendish Laboratory, Cam- 
bridge, ae university lecturer in physics, has been 
— to the Lyon Jones Chair of experimental 
physics at University College, Li 1, vacated by the 
removal of Dr. Oliver Lodge to the University of Bir- 
mingham.—Messrs. Blandy Brothers and Co., of 16, Mark- 
lane, advise us that they have just completed the erection 
of a patent slip at Las Palmas, Grand Canary, where 
vessels up to 230 ft. in length, and 17 ft. draught can be 
hauled up for scraping and painting. The slipway 
machinery is constru by Messrs. Day, Summers, a0 
Co, of Southampton, on their non-fleeting wire rope 
system, so that a vessel can be hauled up within the hour, 
owing to there being no fleeting necessary. Masia 
Blandy Brothers and Co. have extensive workshops 4! 
La Luz, which comprise iron and brass foundry, maces 
shop, smithy, and sawmills.—We are asked to state t 
Mr. T. W. Sheffield has been appointed district — 
for the British Thomson-Houston Company, Limited, 
the branch dépét at Trevelyan-buildings, Corporation- 








finish. 


10, One test specimen for bending shall be taken from 
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street, Manchester. 
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THE DISPOSAL OF HOUSE REFUSE IN 
BRADFORD.* 


By Mr. Joun McTaceart. 


Tue dis of house refuse is a problem which has 
occupied the attention of man cities and towns during 
the last few years, and to none has the solution been more 
difficult than to the city of Bradford. Upwards of 
20 years ago this difficulty was recognised in Bradford. 
Sanitary requirements were ming more severe, suit- 
able tipping-places scarce, and the farmers more chary 
of using refuse which was gradually depreciating in 
manurial value. 5 ; 

The Sanitary Committee of the Bradford Corporation 
at that time gave a very considerable amount of time and 
attention to this question, with the result that early in 
1820 the first destructor of six cells was erected at Ham- 
merton-street by Messrs. Manlove, Alliott, and Co. 
Subsequently the number of cells was doubled at this 
place, and these were followed by the erection of a four- 
cell destructor at Southfield-lane in 1883, the number of 
cells afterwards being increased to six. The Sunbridge- 
road destructor of nine cells, and the Cliffe-road de- 
structor of eight cells followed in 1891, the total number 
of cells then being 35, capable of destroying at that time 
250 tons of house refuse per day, or nearly the whole of 
the refuse collected at that time. The whole of these de- 
structors have been kept at work ever since. In 1897 the 
12 cells at Hammerton-street were rebuilt under the 
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Horsfall patents (cee engraving above), and early in the 
present year the contract for the rebuilding of the South- 
field-lane destructor was placed in the hands of the same 
company. 

In November, 1899, the boundaries of the city were 
considerably extended by the inclusion of the North 
Bierley, Idle, Eccleshill, Tong, and Thornton townships, 
and perhaps it would be as well, before proceeding fur- 
ther, to give you a few particulars of the enlarged city. 

The population of the city is estimated at 292,300 ; the 
acreage is 22,843 ; the average number of people per acre, 
12.8; and the rateable value is 1,396,067/. 7s. 6d. 

total quantity of refuse collected amounts to 
125,000 loads per annum, from 32,164 asbpits, to which 
180,000 visits are paid during that time, giving an aver- 
age of 3.87 loads per ashpit, and 5.6 visits per year. At 
the present time about 90,000 loads are destroyed annu- 
ally at our destructors, the remainder being either tipped 
in the out-districts, or sold to farmers. The latter saixbod 
of disposal is becoming extremely difficult in Bradford 
owing to our disadvantage in being somewhat removed 
from the agricultural districts. In order to deal effectu- 
ally with the whole of the refuse collected, the Bradford 
Cleansing Committee decided some time ago to invite 
— for the Aer of five additional refuse destructors 
lous parts of the city, capable of destroying alto- 
gether 180 tons per day. These tenders will be dealt 
Oe during the next week, and it is the intention of the 
eansing Committee to push on this work as rapidly as 
— 80 that we may be able to destroy the whole of 

© refuse collected in the city during the next year, a 
sentition of affairs which I venture to say exists in very 

€w cities or towns at the present time. 
om the specification for these new destructors the 

panting Committee have aimed at the provision of a 
~ sg destructor which will be an acquisition to the dis- 
foo a bs they are placed, and a few particulars 
reg fae cation may not be out of place here. They 

he Cleansing Committee will give preference to any 


complete and well. i 5 
following aout considered scheme which embraces the 
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1. The least ible handling of the refuse after being 
tipped at the destructor, the total abolition of the cus- 
tomary ‘‘ pit” and of the employment of chargers, being 
aimed at. 

2. The design of furnace which is calculated to give the 
highest destroying efficiency, taking into consideration 
the cost of working and repairs. ; : 

3. The scheme which is calculated to give the highest 
evaporative efficiency, bearing in mind the fact that the 
destruction of refuse, without nuisance, is the first con- 
sideration. : 

4. The scheme which has for its object the lessening of 
the labour and preventing nuisance, consequent upon 
frequent ‘‘ clinkering” and for the automatic removal or 
conveying of clinker, and the cooling of the same, will 
receive the most favourable consideration of the com- 
mittee. 

If the successful design complies with all these condi- 
tions there is no doubt but that the Cleansing Committee 
have completely disarmed the sentimental objectors who 
generally appear in a neighbourhood in which it is pro- 
posed to erect a destructor. At the present time the 
total number of cells in Bradford is as follows : 
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Working 29 
Rebuilding 6 
35 

To be erected 18 
Total 53 
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These, when complete, will have a total destroying capa- 
city of 145,000 loads per annum. 

Our principal dépét is situated at Hammerton-street. 
Here are the general offices of the department, a 12-cell 
Horsfall destructor, stabling for 30 horses, mechanics’, 
blacksmiths’, andcartwrights’shops, slab-making plant, &e. 

The destructor proper consists of two blocks of six 
cells, of the back-to-back type, with two 11 ft. by 8 ft. 
multitubular boilers, the chimney being placed between 
the two blocks of cells. Each block of cells has a flue 
leading to one of the boilers, and an alternative flue 
leading direct to the chimney. Owing to the failure of 
the original cells after 17 laagel service, special precau- 
tions were taken when they were reconstructed to in- 
sure them being of the strongest possible construction. 
(Complete drawings were published in ENGINEERING on 
August 12, 1898.) 5 

The end and division walls are much heavier, and the 
staying of the structure is carried out on a much improved 
plan altogether. It is stayed by heavy rolled steel joists 
8 in. by 4 in., two being placed vertically between each 
cell. There are also two 12 in. by 3 in. steel channels 
running the whole length of the furnaces, the whole being 
tied together with 1} in. tie-bolts, swelled to 1}? in, to re- 
ceive the nut, cast-steel washer blocks, and heavy spring 
washers to allow a limited freedom for the expansion of 
the furnaces. Various other improvements were made in 
connection with these furnaces, not the least important: 
being the arrangement of small air flues under the tippin 
floor ; these fluesare connected with the steam jets, whic 
induce a current of cold air to pass along continuously, 
thereby preventing the heating and stewing of the refuse, 
so common in some of the older types of destructors. 

The cast-iron air-boxes built in the sides of the furnaces 
are another improvement which commends itself owing to 
the decreased cost of repairs. In fact, the Bradford Cor- 

ration have every reason to be satisfied with the Hors- 
all furnace; the cost of repairs for the 12 cells at 
Hammerton-street, for the three years they have been at 
work, has not been 30/. Another important adjunct to 
this destructor is the overhead railway for the removal 
of clinker from the furnaces. This railway—the first, I 
believe, erected in connection with a destructor—is of im- 
mense benefit to the stoker, and a municipality will soon 
recoup itself for the cost by the increase of work done. 


During the period commencing June 24 and ending 
July 7 last, a working test of this destructor was made, 
and I have much pleasure in submitting the results to you. 


Tests of the Horsfall Destructor, Hammerton-street, 
Bradford, June 24 to July 7, 1900. 





Number of cells Twelve 

ss. aap Back-to-back 

Duration of test ic 278 hours 

Nature of fuel ... ... Midden, market and 
dry refuse 

Number of men employed ... Twelve furnacemen, 
six ers 

Wages ... cis oe Furnacemen, 28s. ; 


z cha . 25s. 
Total quantity of refuse burned 2,896,320 ib. 1293 tons. 


” ” ” 

per cell per 24 hours = ae ee 
Total cubic feet of refuse 

burned per cell per 24 hours 543 Ib, 
Total quantity of refuse 

burned per cell per hour 868 ,, 
Total quantity of refuse 

burned per square foot of 

firegrate per hour ... ti 34 ,, 
Cost for labour per ton de- 

stroyed ae oa - 88s 
Total weight of water evapo- 

rated ... ie si ... 2,153,000 ,, 
Total weight of water evapo- 

rated per hour Ka oun 7,744 ,, 
Total weight of water evapo- 

rated. per cell per hour _... 645 ,, 
Water wy a per pound 

of refuse burned... cas 743 |, 


Water evaporated per pound 
of safene Dasned from and at 


212 deg. Fahr. “i és .882 ,, 
Weight of clinker produced ... 817,516 lb. 364.96 Ib. 
‘i fine ash produced ... 26,936 ,, 12.02 ,, 
ee flue dust produced... _5,992 ,, 2.67 ,, 
Total weight of residuals... 850,444 ,, 379.65, 
Percentage of residuals 29.36 per cent. 
Steam pressure maintained 
(by recorder) ... ba re 60 Ib. 
Temperature of feed water ... 60 deg. Fahr. 
ae a gases in main 
flue... iis aia oa 1800 ,, 
Temperature of gases at chim- 
ney bottom ... ne ga 1000 ,, ws 
Average air pressure (water 
gauge) ... Ls ae pe gin. 
Total indicated horse-power 
per hour at 201b._ ... das 387.2 
Total indicated horse-power 
per cell continuously re 32.2 
Indicated horse-power hours 
per ton burned ei 83.2 


Summary of Weights of Refuse 


Taken During Test. 
Tons Cwt. Qrs. 
15 0 0 











Left in pit to start with 
1358 loads of ashpit refuse 1974.16, (2 
61 » market refuse ... 47 19 3 
80 ,, light a 31 3. (CO 
447 tradesmen’s carts averag- 
ing 2 cwt. each dea 44 2 0 
1313 0 a 
Less quantity left in pit Bi Ge 
Total ... ne i 1293 (0 4 
Average weight of oneloadof —— 
ashpit refuse ... ‘ di Bias ee Fae | 
Average weight of one load of 
market refuse wat iin | eae | Se 
Average weight of one load of 
light refuse ... ar <a 62. 3.8 
Lb. 
One cubic foot of ashpit refuse weighs 42.2 
A » market refuse 
weighs ia ie weer ees 22.6 
One cubic foot of light refuse weighs 19,2 


During the test the power generated was utilised in 


the following manner : 


8s. d. 
306 tons 13 cwt. 2 qrs. of mortar 
made and sold, value pee | aes 
442 tons of crushed clinker sold 14 14 8 
245 square yards of concrete flags 
manufactured, value ase ane Oe ae 
3 tons 3 cwt. 3 qrs. old tins sold, 
WRI isa eae By ieentin SRM Ws Gi 
About 4 tons of fish guano manu- 
act igs nek, a Fabe oo a ee oe 
148 14 11 


The whole of the water evaporated was measured 
through a ‘‘ Kennedy” water meter, fixed direct to the 


boiler. 


I also append analysis of chimney gases taken t] 
by Mr. FW. Richa d. 


. Richardson, Cit 


recen 
Analyst, of Bradfor 


one of which was taken during the preceding test. 
‘* City Analyst’s Office, Bradford. 


‘** Analytical Report upon a sam 
Taken 


for John McTaggart, Esq. 


le of chimney gases 
hy F. W. Richardson 


from the Hammerton- street destructor chimney, on 


June 29, 1900. 


Per Cent, 
Carbon dioxide ; 4.62 
monoxide ... 1,88 
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Per Cent. Another method of profitably utilising this residuum | Organic Matters : 
Oxygen si i vs jaa =e 14.68 isin the manufacture of artificial stone. We have lately Ni enous compounds (X) Pe 60.80 
MONEE oye! SR ayes «owing sees ee installed at our Hammerton-street Works a complete CPP Ore 5 ase ae -20 
—- hydraulic plant for this work, not perhaps so much with | winoral Matters: 
100.00 the object of utilising the clinker, for which we had a ((X)) Lime phosphate se oe = 3.22 
“F, W. Ricuarpson, F.1.C., F.C'S. | ready sale, but to utilise the steam produced. The in- Alkaline salts, alumina, &c. os 18 
“City Analyst’s Oftice, Bradford. stallation comprises a powerful one Tess, oe ieee cm: 

“ Analytical report upon a sample of chimney gases, | Wi. Mh Stree re two tots of moulds, which enable us to| ‘Silicious (sandy) matter... .., 19.40 
for John McTaggart, Esq., taken by F. W. Richardson keep the peak working continuously, one mould being ieee 
a +» ~ gucuamameaiiaaaaal destructor chimney, 0D | wider pressure while the other is being filled. The 100.00 

uly 24, . Percentage. ~ yo is capable of producing 200 slabs per day of Di iat 

+ *| 93 hours. ‘4 . ¥ 
Coton te, | na dein rc oa ome ithe| OO) Mamie, oral 
42 : ny ee oe re acing 0! nite chippings and Port: cement, { In. ey PCE We \ Bs 4 
a oxides ee ee Baz — thick, in the proportion of three to one, the remainder of ((X)) * nemo acid (P20; oe 1.47 ? 
oo ol — es a nal oe 78.48 the slab, which is 2h in. thick altogether, being supens F, W. Ricuarpson, F.I.C., F.C.S. 
a a i: ¥ ee of clinker and cement in the same proportion. ©} At these works we have also a disinfectin i 
: : g station con- 
100 00 slabs are also made from clinker and cement alone: these taining a Washington-Lyons disinfector, ta which the 


‘*The composition of this gas shows very complete 


combustion. 
““F, W. Ricuarpson, F.1.C , F.C.S.” 


**City Analyst’s Office, Bradford, 

‘* Analytical report upon a sample of chimney gases, 
for John McTaggart, Esq., taken by F. W. Richardson 
from the Hammerton-street destructor chimney, on 
August 3, 1900. 


Percentage 
Carbon dioxide se mai .. 882 
+» monoxide _... say Bi 2 ane 
Sulphur dioxide so ims ia ... mone 
Oxygen ... a 5 sas oa .. 1640 
Nitrogen & c tes RS .. 76.00 





100.00 
‘*F, W. Ricnarpson, F.I.C , F.C.8.” 


As you will see, this test is a record of a complete fort- 
night’s work, which, in my opinion, is the shortest period 
of time that a test of this nature shouldcover. Fictitious 
results may be obtained by some of the one, two, and up 
to twelve hours’ tests usually shown by makers, as the 
stokers and other men employed may make a special 
effort for a few hours, which they would be unable to 
sustain during a two weeks’ test. Then, again, if a twelve 
hours’ test is made, say in the middle of the week, it would 
be erroneous to assume that twelve times the quantity 
destroyed during that time would represent a complete 
week’s work. There is always a period at the beginning 
and the end of a week, when the rate of combustion is 
very low. Then, again, the nature of the refuse varies 
day by day. In fact, at one period of this test we were 
destroying refuse at the rate of 12 tons per cell per day. 

he low rate of evaporation per pound of refuse de- 
stroyed is due to the type of boiler we have, the gases 
simply passing through the tubes and escaping to the 
chimney, as a glance at the chimney temperature will 
show. I might mention that every care has been taken 
to have this test gyn tf reliable. All the refuse has 
been weighed on arrival at the destructor, and the 
residuum carefully weighed day by day. All flues were 
swept out before starting, and at the completion were 
swept out again and the contents weighed. I might 
also draw your attention to the bulkiness of the refuse 
dealt with, due to the time of the year the test was made. 

The disposal of the residuum or clinker from refuse de- 
structors has been a source of much trouble in nearly every 
town where destructors have been installed. Up until 
1894, it cost the Corporation of Bradford over 1000/. 
per annum to cart the clinker to tips. Since that 
time, however, we have been very successful in our 
efforts to utilise in various ways the large amount of 
clinker we produce. Additional mortar mills have been 
erected, clinker crushing and screening machinery has 
also been introduced, with the result that at two of our de- 
structors—Hammerton-street and Cliffe-road—we sell the 
whole of the clinker produced. At Sunbridge-road we 
dispose of one-half at the present time, and at Southfield- 
lane machinery is being installed to utilise the whole 
production. At the present time we have eight mortar 
mills at work, and we are turning out mortar at the rate 
of 12,000 tons per annum. During the twelve months 
ended March 31, 1900, we sold 15,000 loads of screened 
clinker at our various Gestructors, which, at 8d. per load, 
produced a revenue of 5007. Had we been compelled to 
remove this, as in former times, the cost at 1s. 5d. per 
load, the price paid to the contractor would have 
amounted to 1060/., plus the cost of tipping. We pro- 
duce the screened clinker in four sizes, and the uses to 
which it is put are many and varied. It has been ex- 
tensively used for concrete work in connection with the 
recent tramways extensions in Bradford ; at the electric 
power station extensions in foundations and engine beds; 
and in the sewage and street cleansing departments; 
while the finest, or No. 4 size; is eagerly purchased by 
plasterers, and takes the place of river sand. 

The following is a copy of Mr. Richardson’s analysis of 
clinker from the Horsfall furnaces : 

2 **City Analyst’s Office, Bradford. 

‘* Analytical report upon two samples of clinker from 
Mer. McTaggart for the Bradford Corporation. 

** March 9, 1000. 
Fine. Medium. 





Silicious matter... abs a 67.10 
Iron and alumina oxides - 21.80 19.30 
Carbonate of lime ee ta 7.80 6.00 
e818... oe eas --. traces traces 
Organic and volatile matters... 412 1.80 
Moisture ... a es ae 5.50 5.80 
100.00 100.00 
“TF, W. Ricnarpson, F.1L.C., F.C.S.” 


slabs can be produced much cheaper, and are very suit- 
able for side streets, back yards, and cellaring. Some of 
the neatest and best slabs we have yet manufactured are 
composed of bluestone chippings and cement in the pro- 
portion of 3to 1. As these can be sold at the same price 
as granite-faced slabs, they are likely to become very 
popular. The price fixed for these slabs is 33. 2d. per 
square yard, but I am anticipating being able to recom- 
mend to my committee to still further reduce this price 
at an early date. I have lately had samples of these 
slabs, along with others, tested by the staff of our tech- 
nical college. 

Still another, and perhaps the most profitable way of 
utilising clinker, especially when large quantities have 
to be dealt with, is in the manufacture of concrete bricks. 
During the last two years I have conducted a series of 
experiments in this direction on behalf of my Committee, 
and the results have been so satisfactory that it is in- 
tended to lay down one or more plants at some of our new 
destructors. These bricks are eminently suitable for any 
class of inside walling. They can be produced in any 
shape or colour, and the machinery required is not expen- 
sive, and no drying kilns are necessary. These bricks, 
when made from a 10 per cent. mixture of hydraulic lime 
and clinker, and properly seasoned, are nearly 50 per cent. 
stronger than the ordinary building brick used in Bradford, 
and they can be manufactured at a cost of 14s. per 1000. 
For utilising large quantities of clinker in districts where 
its sale in other forms is limited, there can be no better 
method, the product always being in demand, and a small 
machine turning out 8000 bricks per day will require over 
20 tons of clinker for that purpose. Should the drying 
space be limited these bricks can be thoroughly dried, 
hardened, and made ready for use in 8 hours; by the use 
of high-pressure steam, and in connection with refuse 
destructors where steam is usually plentiful, this process 
does not add materially to the cost. 

Samples of these bricks were tested by our Technical 
College staff, and the results show that they should be 
kept at least three months before using, if they are 
naturally dried, the increase of strength during the last 
four weeks being remarkable. 

Before leaving this subject I should like to draw your 
attention to yet another method of profitably utilising 
clinker ina more artistic way. I refer to the manufac- 
ture of ornamental tiles. Special and inexpensive ma- 
chinery has been designed for this work, by the use of 
which one man is capable of producing 750 encaustic 
tiles, similar to that shown, or from 3000 to 4000 plain 
tiles per day, each tile being subjected to a pressure of 
60 tons. There is always a good demand for ornamental 
tiles, and these can be manufactured at a cost which, at 
the ems usually quoted for similar goods, leaves a very 
handsome profit indeed. 

Another portion of the residuum from town’s refuse, 
which formerly was the source of considerable trouble, is 
the old iron, tins, &c., collected from the ashpits. Hap- 
pily, we have overcome our difficulty in this direction. 

ur Corporation chemical works take a small proportion 
of the tins, &c., their ultimate use being in connection 
with the treatment of the city sewage. The remainder is 
put on rail and consigned to a neighbouring chemical 
works. We receive 5s. per ton at our works for this re- 
fuse. The scrap iron we readily dispose of to local dealers 
and ironfounders at from 25s. to 40s. per ton. The total 
revenue from this source amounts to 150/. per annum. 

The utilisation of the steam produced at our various 
refuse destructors in a profitable manner is a subject to 
which the Cleansing Committee have given every con- 
sideration. In addition to the slab-making plant recently 
erected, we have an artificial manure plant at work at 
Hammerton-street, where the whole of the fish refuse of 
the city is treated and converted into a valuable manure. 
This plant consists of a large steam-jacketed pan, having 
a central shaft ing through stutfing-boxes at either 
end, and to which are attached a number of arms or 
agitators, which are kept revolving when the pan is at 
work, by means of powerful gearing driven by a horizontal 
engine, which is supplied with steam from the jacket of 
the pan, a double duty being thus obtained from the 


annum, which is reduced to 25 per cent. of its original 
bulk. The product we sell at 3/. per ton at our works, 
and needless to say, this branch of refuse disposal is a 
very profitable one for the department, the process and 
machinery requiring very little attention. . 

Appended is an analysis of fish refuse made for us by 


Mr. Richardson. 
“City Analyst’s Office, Bradford. 
‘* Analytical report upon a sample of fish refuse from 


.| Mr. McTaggart for the Bradford Corporation. 


**February 10, 1900. 





** Percentage Results : 
Moisture Se it ie 16.20 


steam. We deal with 600 or 700 tons of this refuse per orca 


whole of the infected clothing, bedding, &c., collected in 
the city is treated. The machine requires a very con- 
siderable amount of steam for its efficient working, and 
the Health Committee, to whom it belongs, allow the 
Cleansing Committee the sum of 50/. per annum for the 
supply thereof. 

We have also a 100 horse-power engine at work here, 
driving the mortar mills, clinker-crushing machinery, 
blowers, &c.; a 40 brake horse-power high-speed engine 
and dynamo, lighting up the whole of the works and 
adjoining streets ; a 20 horse-power engine also runs the 
machinery in the mechanics’ shops, and the chopping 
and grinding machinery, crane, &c. connected with the 
stables. These, together with the 40 horse-power engine 
required for the steam jets in connection with the de- 
structor, utilise the whole of the steam produced at the 
present time. Should we at any time require an addi- 
tional supply, up to double the present amount, it could 
be easily obtained by the use of economisers, or the sub- 
stitution of a different type of boiler for the present 
wasteful ones, as a glance at the temperature of our chim- 
ney gases will prove. 

At our other dépéts the methods adopted to utilise the 
steam produced are somewhat similar, our first object in 
all cases npr yg utilise it as far as possible in still further 
disposing of the residuum from the furnaces. 

_In the earlier part of the paper I quoted the specifica- 
tion which we had issued in connection with the erection 
of our new destructors. It may be thought that we are 
asking for the impossible, in specifying so many departures 
from the ordinary types of destructors in use, yet we seek 
nothing that is not embodied in the design of the new 
destructor which we are erecting at Southfield-lane. 

The draft designs of this destructor have been prepared 
by the corporation, who accept full responsibility for the 
efficient working of the plant. The drawings have been 
prepared by the Horsfall Furnace Syndicate, to whom 
the contract for the erection of the six cells has been 
entrusted. Here the usual ‘‘ pit” or “‘ tip” is abolished, 
the refuse, on its arrival at the destructor, being tipped 
direct into the furnaces. These are designed to holda 
12 to 14 hours’ supply of refuse, in a large inverted hopper- 
sha drying chamber, from which it can easily 
pulled on to the firebars as required. The top, or mouth 
of this drying chamber is closed by a heavy cast-iron door, 
which travels on planed horizontal surfaces, forming 
perfectly air-tight joint. These doors are actuated by 
means of a screw and bevel gearing, and the carter on 
arrival with his load will simply move a lever opening 
the door, tip his load, and reverse the lever, suitable trip 
gear being fixed to throw out the friction clutch at either 
end of the screw. 

The clinker will be removed from the furnaces by means 
of an overhead railway, and after being cooled will be 
taken to the clinker-crushing machine, or elevated from 
the clinker floor level to the mortar mills, which are 
placed at the street level. The clinker crusher will have 
a capacity of 20 tons per hour, there being an accumula- 
tion of something like 70,000 tons of clinker from the old 
destructor, which we intend to utilise in this way. A 400 
horse-power Lancashire boiler is being put in, designed to 
work at a pressure of 120 lb. per square inch, a part of the 
mec from which will be utilised ised in a 100 horse-power 

orizontal engine for driving mortar mills, clinker ma- 
chinery, &c. A 40 horse-power engine will also be fix 
for driving the clinker elevators, friction gearing, and 
portable railway. A large high-speed engine and dynamo 
will also be erected for the lighting of the works, &c., but 
the details of this installation are not yet complete. 

I anticipate that when this destructor is complete, it 

ill be one of the most economical plants yet erected, 
capable of destroying ashpit refuse at a cost of 5}d. per 
ton for labour only, at the present rate of wages in Brad- 
ford. This will be accomplished owing to the abolition 
of the usual tipmen and c rs, and to the incre 
efficiency of the furnaces, as they will not require to be 
recharged each time they are clinkered. Should our anti- 
cipations be ised in regard to the revenue from resi- 
duals, &c., from this destructor, there is no doubt but that 
the city of Bradford will have made another step in the 
isation of the ambition of her Cleansing Committee, 
viz , the destruction of the whole of the house refuse of 
the city without nuisance and without cost. 





German AtLantio TeLecrapH.—A new German At- 
lantic telegraph has been brought into operation. The 
first section of the cable extends from Borkum to Fayal, # 
distance of about 1800 miles. The laying of the second 
section from Fayal to New York was commenced July 
26, and terminated August 28, Germany now possesses 
20,000 miles of submarine cable —that is, 20,000 miles of 





cable have been laid by German capitalistg, 
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INDUSTRIAL NOTES. 


Tue Labour Department of the Board of Trade 
seem determined to make up for long years of neglect 
by the Government as regards statistics and other 
literature relating to labour. They have just issued 
a report on the wages and earnings of agricultural 
labourers in a huge volume, crammed with facts 
and figures. It is too vast to be condensed into 
a small compass, and therefore only an_indication 
can here be given of its contents. The report 
deals with the classes of labourers, their duties, 
terms of engagements ; of wages and earnings ; how 
nominal wages are augmented by piecework, extras 
at harvest times, allowances in kind, cottages, and 
other advantages to make up for apparently low rates 
of remuneration in England, Wales, Scotland, and 
Ireland; and, as regards the latter, with the migra- 
tion of labourers to England and Scotland. The report 
is very full, and is well done. It is a record to resort 
to for information on all questions affecting the agri- 
cultural labourer throughout the United Kingdom. 

It appears that farm labourers generally are hired 
by the year or half-year in Scotland, Wales and the 
north of England, and in the north of Ireland. In 
other districts in Eogland, and in Ireland, labourers 
are, as a rule, engaged by the week, though some are 
hired for longer periods. In fact, the system varies 
considerably, even in counties where the usual method 
of hiring is weekly. Hiring fairs appear to be 
diminishing ; but in the six great northern counties, 
and in Scotland, the men are usually hired at fairs in 
the month of March, the service commencing generally 
in the month of May. 

The methods of remuneration vary greatly, but in 
the main time-payments in cash form the major part 
of the agricultural labourers’ earnings. Where the 
hiring system prevails, extra payments for piece-work, 
overtime, hay and corn harvests are few ; but the un- 
married are lodged and fed, while the married have 
such allowances asa free cottage, fuel, potatoes, &c. 
Where the engagements are for short periods there is 
more piece-work, overtime, and other extra payments 
in cash or in kind, as the case may be. In a general 
summary table the average earnings per week in 1898 
are given, inclusive of the value of all allowances in 
kind, as follow: In England, 16s. 10d.; in Wales, 
16s. 5d. ; in Scotland, 18s. 1d. ; and in Ireland, 10s. 1d. 
per week. This would seem to be a low average, but 
some of the better paid special hands are not included 
in auch average. In six countiesin England and Scot- 
land the average earnings amount to 20s. per week, 
in Renfrew to 21s, 9d. per week. The lowest rates 
paid are in Suffolk, 14s. 5d. per week; in Cardigan, 
14s. 9d. ; in Shetland, Orkney, and Caithness 14s. per 
week, in Mayo only 8s. 7d. per week. In 18 counties 
in Ireland the average was under 10s. per week. Men 
in charge of horses, cattle, and sheep have higher 
rates, or equivalents in kind one way and another. 
There has been a marked increase in wages during the 
last 50 years, according to the returns about 48 per 
cent. in 33 selected farms. During the three years 
1895-8 the increase is estimated at about 114d. per 
head per week; in 1899 there was a further increase 
of about 4d. per head, and in 1900 83d. per head. The 
tendency, therefore, is in favour of higher wages in 
the agricultural districts. The extra demand for 
labour of all kinds will account for these advances. 
The report will be found valuable for reference as 
regards agricultural labour, and to some extent as to 
the lives of labourers, 





_ The monthly circular of the Durham Miners’ Associa- 
tion records the death of its much-esteemed president, 
Mr. Foreman, whose name for nearly 30 years has been 
a household work in the homes of the Durham miners. 
He was an extremely well-read man, especially upon 
scientific subjects, and he was scarcely leas esteemed 
by the coalowners than by the men. The Conciliation 
Board had before it at the last reported meeting four 
questions ; three of these were raised by the miners’ 
representatives, namely, the hours of labour of engine- 
men; rent and houses for mechanics ; and a general 
advance in wages. The question of houses and rent 
was also raised by the employers. An agresment was 
arrived at as regards mechanics’ houses, and, what 
was regarded as of more importance, as to wages. 
The advance agreed upon was 8? per cent., in which 
all the workmen were interested in common ; the other 
matters more or less affected sections. The report 
states that the rates of wages are now at as high a 
point as was reached in 1871-73. It goes on to say 
that in real value and —— power, the earnings 
are far in advance of those years, The secretary, Mr, 
John Wilson, M.P., points out how much has been 
done to improve the position of the miners, as a mild 
rebuke to those who ba that the advances were 
pop eg: and too slow. e€ men are counselled not 
- 0 anything which ~ lead to a stoppage of work, 

ut to be patient and orderly in trying to get better 
terms. The question of houses and rent is in abey- 
ance, as the men voted against the proposals made. 


eight cases were dealt with, five of which were fatal 
and three non fatal. The committee agreed to the 
amount of compensation in all cases. Thus is the 
Compensation Act being made to work smoothly. 


The September number of the American Federa- 
tionist contains an article on the working of cotton 
mills in Egypt, in which it is stated that the wages 
of the Arab girls employed are 124 cents per day of 
14 hours. When busy the girls keep on for four hours 
overtime at 5 cents for the four hours. The writer 
states that the English manager, in one of the mills, 
admitted the truth of this. The contention is that 
this cheap labour interferes with the higher paid 
labour in England ; and he further says that the same 
thing will happen in the Philippines as regards 
American labour. Another article is devoted to the 
working of the ‘‘ Eight Hours Act” of June, 1868, 
in which the writer declares in favour of trade 
union action as against a legal enactment, the latter 
being mostly a dead letter. Another writer defends 
what is called the ‘four alleged crimes of trade 
unions,” namely, opposition to knobsticks, or scabs ; 
the walking delegate of the union, whose business 
society condemns ; the limitation of apprentices ; and 
lastly, sympathetic strikes. The defence is brief and 
caustic, but as regards the first point it is weak, and 
the illustration is not apt. The commemoration of 
Labour Day, which is not, as in this country, on May 
Day, is reported to have been a great success. It is 
contended that the decision in the appellate division 
of the New York Supreme Court, consisting of five 
Judges, has indicated Labour’s claims: to organise, to 
strike, to refuse to work with non-union workers, to 
picket, and to boycott. The unions are jubilant 
over the result. There is a strong protest against 
force in the article. The article is well worthy of 
attentive perusal both by American and British work- 
men. 





The report of the Boilermakers and Iron Ship- 
builders for the current month is of a favourable 
character as regards employment. In the inland 
districts trade is very busy, and in the shipbuilding 
districts reports are to hand of orders being booked in 
fairly large numbers, and for a good weight of work. 
The impression seems to be that there will be a con- 
tinuance of good trade for some time to come; but 
something depends upon whether the prices of fuel 
and of material will be lowered, as these are —— 
against the large consumers of material and fuel in al 
manufacturing industries. The returns as to members 
on the funds show an increase of 51 over the previous 
month, being 2766 as compared with 2715, the details 
being as follow: Cards granted 19, decrease one ; 
numbers signing vacant book 158, decrease 17 ; 
members on donation benefit 614, increase 16; members 
on sick benefit 1315, increase 20; members on super- 
annuation benefit 660, increase 33, the latter being a 
permanently increased charge so long as the members 
live. The membership continues to increase, the net 
gain on the month being 114. Riveters are urgently 
wanted at Belfast, and the members are told that all 
arrangements for starting at once can be made Lefore 
they leave home. Several members at South Shields 
have been fined 1/. each for wrongfully drawing home 
donation, and they have had to repay the money so 
drawn. This is a useful lesson to men who are mean 
enough to go on the funds when there is plenty of 
work open to them. The members have vetoed the 
admission of drillers by a majority of 16,035 votes. 
It is regrettable that no fewer than six cases are re- 
ported mieappropriating the branch funds; all the 
officials have been found out and fined, instead of 
being prosecuted. 





The directors of the Great Eastern Railway Com- 
pany have formulated a lengthened and important 
reply to the demands of their employés. The text of 
the document is too long to be given in extenso, but 
the main points may be indicated. The men in the 
London district are reminded that it would be ob- 
viously unfair to deal with the London district alone, 
without considering the conditiens of service through- 
out the line. The decisions arrived at were made in 
consideration of the concessions recently given, and 
also of the financial condition of the company. The 
directors decline to grant any further advance to the 
locomotive men, drivers and firemen, quoting their 
wages and other previous concessions as their reason. 
The wages of the permanent-way men are to be in- 
creased ls. 6d. and Is. rer week respectively in the two 
grades. As regards Sunday work, overtime is to be 
paid on the basis of wages to those who were not in- 
cluded in the concession two years ago to ten years 
service men. An advance is to be made to signalmen 
in from 150 to 200 boxes, and further concessions are 
made which are equivalent to an increase of pay. An 
advance is made to men engaged in ‘‘ fogging duty,” 
and arrangements are to be made for refreshments for 
them. Pointsmen, ticket collectors, &c., will gain by 
the new classification in the several grades. The 





At the last meeting of the Compensation Committee 





London carmen will not be further advanced, as their 





case was considered a year ago, and the men expressed 
themselves satisfied ; but some grievances complained 
of are to be redressed. The men are then reminded 
by the directors of eight concessions to the staff since 
June last, and of seven more since January last. The 
directors promise consideration to a scheme for hous- 
ing a portion of the — and for the establish- 
ment of an orphans’ fund. In conclusion, they express 
a hope that the concessions now made will be accepted 
and that peace and concord will prevail. 

Upon receipt of this reply the men put their case in 
the hands of the Amalgamated Society, who passed 
the following resolution : 

‘* That this committee, having considered the claims 
of the Great Eastern employés as submitted to the 
directors in the early part of this year, and also the 
reply of the directors as contained in Mr. Gooday’s 
letter of the 12th inst., whilst congratulating the men 
upon succeeding in achieving the abolition of the seven 
days’ work for six days’ pay, and the platelayers upon 
receiving an advance of Is. and Is. 6d., regrets that 
the concessions otherwise granted are of a very un- 
satisfactory character. 

‘*We, however, recognise that the directors sa 
that it would be obviously unfair to deal with 
the London district without, at the same time, 
dealing with the country districts, and as the 
present movement applies only to the London and 
suburban district, we recommend the men to accept 
the terms now offered, and urge the men in the 
country district to organise themselves with a view to 
approaching the company again at some future time 
for the balance of their claims. We further recom- 
mend the secretary of the movement to ask the com- 
pany to name the stations, yards, and signal cabins 
to which the directors have granted concessions, in 
order that the men concerned may know and see that 
the concessions are properly carried out.” 

This endorses the decision arrived at by the Great 
Eastern delegates on Friday last and will be accepted 
by the men without any doubt. It means that there 
will be no strike, but that the unfulfilled demands will 
be renewed in the future, and meanwhile a brisk trade 
union campaign will be carried on down the line, 





The Taff Vale dispute has left some heart-burning 
over the continued employment of the non-union men 
who went to work when the strike was declared. 
The strongly-worded resolution sent to Sir William 
T. Lewis, in which it was declared that, between the 
union men and the “ blacklegs,” there could be no 
peace, was not in the best of form. There was a 
want of self-restraint in it, and an assumption that 
the directors would break the agreement in the end. 
But, as the term had not expired, it would have been 
ane to refrain from the imputation of want of good 
aith. 





The pcsition of the engineering trades throughout 
Lancashire remains pretty much the same as reported 
of late. But the cotton industry is so closely associated 
with almost all the chief trades, the present crisis in - 
that industry tempers the tone in most business trans- 
actions. There is, if anything, a little stronger tone 
in some of the engineering industries; inquiries are 
eos general, if orders do not immediately follow. 

ut in most cases employment is good, except in the 
textile machine-making departments, in which no re- 
vival can take place until the outlook is better. But 
in the locomotive and stationary engine building 
branches, in boilermaking and ironfounding there is 
little to complain of; and in the electrical and hy- 
draulic branches there appears to be as much pressure 
asever. Inthe other iron and steel-using branches 
there is generally plenty of work ; and in the produc- 
tion of iron and steel, crude and finished, there is no 
lack of activity. But contracts are running out, and 
are not being replaced in sufficient weight to satisf 
producers. Very little business has been put throug 
of late in large quantities, but the aggregate is consider- 
able notwithstanding. Generally, the position is not 
unfavourable, and the outlook is not discouraging. 

The crisis in the cotton trade is very serious. The 
stoppages will affect very large numbers of operatives, 
a large pt onus of whom will have to come on the 
funds of the unions. Happily, the stoppages are 
unconnected with labour disputes, eo that there is 
no appreciable friction between employers and opera- 
tives. The action taken seems to be in the nature of 
a protest against cornering the cotton supply, which 
even the construction of the Manchester Ship Canal has 
not been able to avert. Then there is the China diffi- 
culty, and the famine in India, both of which affect 
the cotton trades. 





The position of the iron and steel trades in the 
Wolverhampton district is not so satisfactory as it 
has been. Buying has been limited in quantities to 
present pressing requirements, customers holding back 
in the hope of concessions in prices. But the further 
advance in the price of coal increases the difficulty 
with the ironmasters, who estimate that an additional 
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le. per ton in coal is equal to 5s. per ton on the pro- 
duction of finished iron. The wages of the iron and 
steel workers remain at the came high level, and there 
is little chance of any reduction under this head at 
present. Makers of best bars report an accession of 
new orders on the full basis rates ; but makers of un- 
marked iron seem to have yielded to the pressure for 
lower rates. The engineering and allied industries 
continue well employed, and this applies to nearly all 
branches. In the hardware industries some are not 
so pressed with work as they were; but, on the whole, 
the position is not discouraging. The high prices of 
fuel and of material are being felt acutely in some 
cases ; for the price of the manufactured article has 
not, in all instances, kept pace with the cost of pro- 
duction. Still, if there be a margin, the workshops 
must be kept going to avert further disaster. In the 
labour world generally the district is at peace. 





In the Birmingham district business in the iron and 
steel trades has been quiet, buyers holding back in 
the expectation of concessions, which, at present, there 
is no indication of being made. There is, however, 
some competition and underselling of Midland pro- 
ducers. Marked bars maintain quoted rates, but 
unmarked bars have of late fluctuated considerably, 
the non-associated firms quoting low in some instances. 
The engineering and allied trades continue fairly busy, 
and so also are most of the chief iron, steel, and other 
metal-using industries; but in some also there is 
evidence of a slackening off. On the whole, however, 
the position is fairly good. 





The strike of bricklayers at Newcastle is apparently 
about to enter into a new rh with far-reaching 
consequences. The master builders, it is reported, 
have resolved upon a lock-out throughout the Northern 
Federation if the men do not return to work b 
October 13. The employers of Newcastle, Gateshead, 
and Sunderland were the first to issue such a resolve ; 
then followed those of Stockton, Middlesbrough, and 
Hartlepool, so that the lock-out will cover a wide area. 
It will also affect, indirectly, all other branches of the 
building trades. 

The labour troubles at Calais assumed an aggressive 
form on Friday last, when negotiations were broken 
off, some 600 of the men parading the town and round 
the docks, accompanied by police and gendarmes ; but 
they afterwards quietly dispersed. Further negotia- 
tions, initiated by M. Bagnez, a local merchant, fol- 
lowed on the next day, in order to arrive at a settle- 
ment. 





It is reported that the executive of the United Mine 
Workers have ordered a strike in the anthracite coal 
region of Transylvania. Negotiations ended without 
an agreement, and it is computed that some 140,000 
men will be involved in a desperate struggle. The 
men are exhorted to be law-abiding and quiet, and not 
to allow any one to provoke them to quarrel or break 
the peace. 








ALUMINIUM-THERMIT. 


Tue high reducing power of aluminium was recog- 
nised and studied by its discoverer, Wohler, in 1827; 
by Ste. Claire Deville, who first produced the metal on 
a commercial scale in 1845; by Tessier, Troost, Mallet, 
Cl. Winkler, Green and Wahl, L. Franck, and by 
almost everybody who worked in the metallurgy of 
aluminium, All these investigators heated the cruci- 
ble, which contained the mixture of aluminium and 
the substance to be reduced, and as the reaction is 
sudden and very energetic, almost explosive some- 
times, ¢.g., in the case of alkali sulphates, no prac- 
tical process was devised for rendering the reducing 
action of aluminium available in the arts, and the 
crucibles never survived the operation. More re- 
cently, however, Dr. Hans Goldschmidt found that 
the mixture need not be heated from the outside; it 
is only necessary that the reaction be started, and 
this is done with the aid of a mixture of powdered 
aluminium and some peroxide, barium peroxide by 
preference. At the time he first described his process 
two years ago, he shaped the primer into an “‘igni- 
tion cherry,” into which he stuck a piece of magne- 
sium wire. The Chemische Thermo-Industrie Gesell- 
schaft, of Essen, which has since taken up the process, 
now supplies the primer as a white powder in metallic 
cases weighing from 2 lb. to 10 lb. The Société 
d@’Electro-Chimie, of Paris, which works under a 
license from the parent company, has introduced it 
under the very appropriate term *‘ alumino-thermie.” 

The reduction of metals by Dr. Goldschmidt’s pro- 
cess is exceedingly simple. For instance, metallic 
aluminium and chromium oxide, both finely pow- 
dered, are mixed in crucibles of a capacity of several 
hundredweights, made of firebrick. The mixture is 
set alight, and the operation is completed within 
half-an-hour. The metals obtained in this way are 
pure, especially free from carbon—an essential point 


quired. The melting of this mass will not occupy more 


The regulus is found under a layer of molten alumina, 
the natural corundum which we know, in various 
degrees of purity, crystallised or amorphous, as ruby, 
sapphire, or emery. The crust is said to give an ex- 
cellent emery and, being free from iron and hydrate, 
it ought to doso. Chromium and manganese and their 
alloys, ferro-titanium, ferro-boron, &c., are now manu- 
factured on a large scale in this manner, and remark- 
ably fine metals and alloys are obtained. The reduc- 
tion of vanadic acid has, however, failed. The sup- 

sed vanadium, submitted to Hittorf, turned out to 
the suboxide Vd,0. 

For engineers there has been prepared a substance 
called ‘‘ thermit,” a mixture of iron oxide Fe, O, and 
aluminium. Its chief use is for repairs of large 

ieces which cannot be heated in the ordinary way. 

up we have to replace a broken tooth of a 
large wheel. The tooth is moulded in situ in 
fireclay, clay, and coke, with or without the addi- 
tion of sand; ample dimensions are allowed. Then 
the required weight of thermit—thermit R is 
recommended for castings—is melted in the special 
crucible supplied by the Essen Company; 1 lb. 
of thermit yields 4 lb. of iron. We start with a 
pound or two of thermit, strew some primer, about 1 
per cent. of this mass, on it, and ignite it by throwing a 
common fusee match on the top, or dipping a red-hot 
iron wire into the mixture. The wees should have 
been placed in a safe spot, and the man should wear 
smoked spectacles to protect his eyes against the 
glare. The reaction starts suddenly. More thermit 
is strewn into the white hot mass, not thrown, 
until the calculated weight has become molten; the 
temperature is estimated at 3000 deg. Cent. The liquid 
corundum is now poured off, and then the iron, which 
is, of course, easily distinguished from the alumina, 
poured into the mould. The piece is slowly cooled, 
and the tooth hammered and filed down to exact 
dimensions. The filling in of holes in faulty cast- 
ings is simpler still. 

ail welding by ‘‘ thermit ” was first tried on the 
Essen- Steele electric tramway line a year ago, and no 
fractures have occurred, we are informed, during the 
experienceof a winter and asummer. In SouthGermany 
and in Brunswick railway tracks have been treated 
in the same way, and this process appears to be re- 
garded with favour. When we think of the heavy 
and costly machinery which has been employed in the 
United States for electric rail welding, we cannot help 
being struck with the ease of this new operation. We 
are aware that simple iron casting is also practised on 
rail joints. Butso simple an outfit has hardly been 
seen before. Two men, a crucible, with a pair of tongs, 
a large case of thermit, and a small case of primer, 
and a box or mould, are all that is required. The 
mould is clamped to the rails. How long the joints 
will last remains to be seen. Welded joints have 
not exactly fulfilled the hopes their advocates 
laced upon them, we believe, though they have not 
justified the severe objections raised by their 
opponents either. 

We come now to welding proper, in which the 
thermit is not used to furnish a cementing material, 
but only to act as a carrier of heat. Greater success 
appears to have been achieved in this direction than 
one might expect. The alumina is not poured away in 
this case, but surrounds the outer surfaces, so as to 
prevent the iron lump from fusing on to the work under 
treatment. Test bars welded with thermit gave a 
strength of 36.8 kilogrammes, against 35.8 kilogrammes 
per equare millimetre before treatment, and an elonga- 
tion of 11.5 per cent. against 15 per cent. previously. 
The tensile strength was thus impaired, but the frac- 
ture occurred some distance from the weld. Tubes, 
which have been welded endways, have stood a 
pressure of 400 atmospheres, finally splitting length- 
ways when hammered or bent, but not break- 
ing at the joints. This is a very noteworthy 
achievement, considering that only the edges of 
the tubes are in contact. Flanged tubes of this 
_— would not have stood more than 200 atmo- 
spheres, it is asserted. The pore — re- 
quires a special two-part clamp to hold the tubes in 
straight alignment, and to support the mould for the 
liquid metal. This mould is either a ring-shaped 
casing encircling the joint, or simply a box, open 
above, built up of sheet iron, which for a pipe 2 in. in 
internal diameter with a shell 0.16 in. thick, would 
have a length of 3 in. Not to concentrate the heat 
below, the bottom of the box is brought a little 
nearer to the pipe than are the sides. The sheet 
metal of the box has a thickness of ,', in.; outside it 
is packed with wet sand. The walls of the box need 
not make a good fit ; a sheet or two of paper will pre- 
vent the metal from squirting out into the sand. 
When pouring the thermit in, care is taken that the 
jet does not directly fall upon the pipes to be joined, 
ut rather hits the walls of the m3 Thermit P 
is used in this case, and about 3 lb. of it will be re- 


than two or three minutes, and the reaction proceeds 
so rapidly that the crucible hardly appears to get 


with the cold pipe, forms a crust on it which prevents 
union between the molten iron and the tube. The 
iron box is protected in the same way, so that the 
box can easily be removed afterwards. The operation 
will require some skill, we should think. king 
through the tube, the gradual heating of the inner 
wall can be watched ; welding temperature would, in 
this instance, be reached within about 14 minutes, and 
the clamp bolts are then tightened. A few minutes 
afterwards the iron lump will have hardened sufficiently 
to be knocked off. This should be done without 
delay. The weld will not want any finishing. 

The firm states that such a adc would, on average, 
cost from 2s. 6d. to 4s., including cost of materials, 
crucible, and wages; one man can see to small welds 
by himself. As to crucibles, common Hessian or 
graphite crucibles will not do. The Essen Works 
have succeeded in preparing iron and clay cruci- 
bles, lined with magnesite or corundrum, and _ these 
crucibles are said to stand several castings. They 
must always be emptied completely, however, as any 
lump of iron remaining in the crucible would retard 
the fusion of fresh material. This is an additional 
reason why the quantity of thermit should be calcu- 
lated and measured with a fair amount of accuracy. 
For 6-in. pipes (internal diameter) for instance, with 
a shell } in. thick, 15 lb. or 18 1b. of thermit P are 
required. This thermit is a dark brown powder, 
which is neither corrosive nor inflammable, and not 
more dangerous under ordinary circumstances than 
the coal which it replaces. The primer powder is, of 
course, inflammable, but it is indifferent to blows, as 
special experiments prove, and does not undergo 
spontaneous ignition. Both powders lose their efficacy 
when wet: the humidity of the atmosphere does not 
spoil them, however. Yet the boxes should be kept 
dry and in asafe place. 








THE IRON AND STEEL INSTITUTE. 


Address oj the President, Professor Sir W. Roseris- 
AustTEN, K.C.B., D.C.L., F.R.S. 


‘Tris an age so full of light, that there is scarce a 
country or corner of Europe whose beams are not crossed 
and interchanged with others, but there is none under 
Heaven eee, hy more variety of learning, where 
the sciences may be more fitly wooed or more surely won, 
than in France.” These lines, written by Laurence 
Sterne, in his ee “ee clever ‘‘Sentimental Journey,” 
were printed in the year 1768, the year in which 
Lavoisier’s genius gained him admission as ‘‘ Adjoint” to 
the French Academy, while at the same time the metal- 
lurgist Jars became ‘“*‘ Membre titulaire.” Sterne’s is a 
glowing tribute, but we feel its justice and gladly adopt 
16 as Our Own. 

In the spring of 1899 I reviewed our national progress 
throughout the century in relation to iron and steel, and 
expressed the hope that at a future time I might give 
similar account of the work in other countries. Our In- 
stitute is international, and some fifty of our members are 
either French or live on French territory. This is the 
third time that the Institute, as a body, has been hospit- 
ably received in France, and this address may well be 
offered as a tribute to her. On both the previous occa- 
sions of our visits to Paris, as on the present one, the 
Sociéte d’Encouragement pour lIndustrie Nationale 
generously placed its house at our dis In 1878 we 
were received, in the absence of the illustrious chemist, 
M, J. B. Dumas, then President of the Society, by Pro- 
fessor Gruner, and in 1889 by M. Gustav Eiffel and by 
M. Haton de la Goupilliére. This year the President of 
the Société is M. Adolphe Carnot, a name borne by illus- 
trious sons of France, who have filled the highest office 
in her army and in the State; a name, moreover, which 
is always received with deep ‘eve in England, and is 
imperishably connected with the advance of physical 
science. In my capacity of Professor at the Royal 
School of Mines, I am proud to claim M. Carnot as a 
colleague, and also M. Haton de la Coupilliére, who 
in receives us ; for I need not remind you that he pre- 
sides over the Ecole des Mines Institution, the distin- 
guished professors of which have, since its founda- 
tion, advanced both industry and science. With these 
eminent professors representatives of the Comité des Forges 
have associated themselves, under the presidency of one 
who bears a most honoured name in metallurgy. M. 
Robert de Wendel is, moreover, one of our earliest 
members, and thus connects two institutions of iron- 
masters whose aims have so much in common, and whose 
efforts have always been directed to the advancement of 
the science and practice of the anganny rd iron and 
steel. In 1878 Sir William Siemens, our dent, dwelt 
in his brief address on the advantages France enjoys in 
her admirable system of scientific and technical instruc- 
tion, while in 1 Sir James Kitson, who presided over 
us, contented himself with a few graceful words of 
Pwo rH = and none could offer such words better 
than he. At the end of the century, I shall be expected 
to cover a wider range of observation, and to pass in 
review certain phases at least of the iron and steel in- 
dustry. I om however, say at once that the impres- 
ranger a by the most comprehensive view it 1s possible 
to take of it admits of concise expression in a brief state- 
ment. It is that the main characteristic of the metal- 
lurgical work of the century has shown the inter- 
dependence of minute quantities of matter on the masses 
of metal in which they are hidden. The century s 








—provided, of course, that the materials were pure. 





hot. The molten alumina, coming first in contact 


work has, moreover, to a great extent revealed the way 10 
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added matter act, and it 
exert profound influences 
act that certain varieties of 
is now accepted, and the re- 


ich the small quantities of 
= been shown that the 
even in solid metals; the 
steel are ‘‘solid solutions g t 
cognition of molecular movements in solids has become 
familiar. Inno branch of work has the outcome of such 
knowledge been more striking than in the one to which 
all of ws are, in different ways, devoted. Metallur- 
ists have again and again shown that no de ndence 
4 to be placed on the once famous maxim of the Duc de la 
Rochefoucault that “ceux qui s’appliquent trop aux 
petites choses deviennent ordinairement incapables des 
ndes.” The influence of the apparently little on the 
obviously great is recognised, and we say with Brown- 
ing— : 
‘Well, sir, the old way’s altered somewhat since, 
And the world wears another aspect now ; 


The small becomes the dreadful and immense.” 


The result is remarkable. The metallurgist, by adding 
small amounts of matter to iron, has literally made it 
possible to change the aspect of the world. He has enabled 
such structural triumphs as the Eiffel Tower and the 
Forth Bridge to be constructed ; he has created the Age of 
Steel, and of this age the palaces we have come to see on 
the banks of the Seine are the exponent, both as regards 
their construction and their contents. 

Throughout the century our nations have worked in 
unison, and shared the industrial triumphs by which the 
civilisation of the world has immeasurably gained. 

The bonds of literature and of science have, moreover, 
for centuries united France and England, and the sym- 
pathy subsisting between men of letters stimulated indus- 
trial advance. 
graduated as Doctor at the University of Paris before re- 
turning to Oxford, where his life’s work was done. In the 
fourteenth century Chaucer translated the ‘‘ Roman de la 
Rose.” The great Scotch scholar, George Buchanan, an 
exile at Bordeaux, had Montaigne as his pupil, and 
Shakespeare in the “‘ Tempest” and in ‘‘ Hamlet” para- 
phrases sentences of Montaigne. In the seventeenth 
century Isaac Casaubon, coming as the guest of King 
James I., profoundly influenced English thought, and, 
by reviving at Oxford the study of Aristotle, prepared 
the way for the advance of experimental science in our 
older universities. In the eighteenth century, Voltaire, 
meeting Benjamin Franklin in London, rejoices that he 
can speak his language. The Abbé Prévost translates 
“Pamela” and ‘Clarissa Harlowe,” and makes them 
known to French readers. Every page of the ‘‘ Esprit 
des Lois” proves how much Montesquieu learnt from 
Englishmen, and especially, it may well be, from those 
living near his home at Bordeaux, among whom the father 
of our own great chemist, Black, was prominent. How 
much may not Black himself have owed to the kindly 
interest of Montesquieu in those early days on the banks 
of the Garonne? The literary union of the two countries 
was close; but the bonds uniting science were firmer 
and more enduring, as it is natural that they should have 
been, for the literary men discussed abstractions, the 
scientific men principles. The correspondence between 
Lavoisier and Black bears abundant testimony to the 
eagerness with which experimental results obtained in the 
respective countries were discussed. Reference was made 
in my inaugural address in the spring of 1899 to Lavoisier’s 
tribute to Black. I will now quote one sentence from a 
letter of the great Edinburgh professor to his illustrious 
colleague in France. It runs thus: ‘‘Si le pouvoir de 
Vhabitude empéche quelques-uns des anciens chemistes 
d’approuver vos idées, les jeunes ne seront pas influencés 
par le méme pouvoir; ils se rangeront universellement de 
votre cété.” This they did. Lavoisier welcomed our 
scientific men who visited France. How helpful to 
scientific progress must have been the month of October, 
1774, which Priestley spent in Paris; how interesting 
the dinner at Lavoisier’s house, when Macquer, who was 
present, hinted to Priestley that plomb rouge was too literal 
a translation, and that miniwm was the substance Priestley 
really had in view. Black died in 1799, and this brings 
us to the beginning of the present century, now so rapidly 
drawing to its close. It opened with a brilliant school of 
chemists in France, and as the names are familiar to us, 
would I could give you pictures of the men themselves ; 
but Molitre warned us, at a time when such sketches in 
words were fashionable, that ‘‘les portraits sont difficiles 
et demandent un esprit profond.” 

I must therefore refer you to Sir Humphry Davy, to 
whom the Emperor Napoleon gave permission to visit 
France, though the two countries were at that time 
unfortunately not at peace. Davy’s vigorous hand and 
clear insight enabled him in friendly appreciation to pre- 
serve for us a few precious sketches in words which may 
be trusted, and may well be recalled. Berthollet he paints 
as being modest, frank, and candid,” with ‘‘no airs and 
many graces,” while Vauquelin suggested to him ‘the 
mien and bearing of the French chemists of another age.” 
osyue de Morveau, Bonaparte’s Master of the Mint 
- Baron of the oye was 80 years of age at the time 
of Davy’s visit, and he says little of him. Gay Lussac, 
whom he. placed at ‘‘the head of the living chemists of 

rance,” impressed him as being “ profound, with great 
activity of mind and great facility of manipulation.” 

‘avy occasionally expressed himself in verse, and com- 
thane with these great Frenchmen surely strengthened 

© conviction that found expression in lines of his which 
embody a metallurgical simile, and run as follows : 


“Tf matter cannot be destroyed, 
The living mind can never die. 
If e’en creative when alloyed, 
How sure its immortality.” 


no Fr we Thénard, Laurent, and Le Play were 


r- 
known to Dr. Percy, my predecessor in the chair 


In the thirteenth century Roger Bacon | aqq 





at the Royal School of Mines. Of the two first-named 
he writes in 1864, ‘‘ Both are in their graves, and both 
st apne to France a legacy of fame of which she may 
well be proud. . . . Laurent also is dead; Le Play 
survives.” Of Le Play, may not we who have seen the 
glorious a re 1900 ee much oe 
+ metallurgist did in organising the Exhibitions 

t Paris in 1855 and 1867, at the latter of which he was 
Commissionaire Générale. 

The names of two more illustrious Frenchmen to which 
I would refer in this introduction are those of men who 
were personally known to some of us, and they connect 
us directly with the past. These are Jean Baptiste 
Dumas and Henri Saint-Claire Deville. Dumas was born 
in the year 1800, and stands first among the chemists of 
the nineteenth century. When I first met him in 1879, 
he was Director of the Mint, and it would be difficult to 
say whether his distinguished manner owed more to 
anf ted or to benignity, outward signs of the qualities of 

is heart which at once inspired respect and affection. I 
ask you to join in my tribute to his memory mainly be- 
cause he on ‘a grand feature in French science, 
the union of theory and — He illuminated every 
elaborate research he undertook with the penetration of 
an inventive genius, and yet turned again and again to 
the consideration of industrial problems. Recognising 
their vast importance to the nation, he founded the Ecole 
Centrale des Arts et Manufactures, where M. Jordan 


was professor until his lamented death in the present 
year deprived us of a distinguished member. The only 
other name on which I will dwell among those who 
have gone is that of Henri Saint-Claire Deville. Re. 


ference will be made to his work later on, and beyond 
offering these few words of personal tribute, I will only 
that no man had more devoted followers. I am 
proud to have been one of those who were admitted to 
the charming gatherings in the laboratory of this gentle 
master, a laboratory in which all sorts and conditions of 
men met together, and where, as Dumas said, ‘‘ chacun 
se plaisait dans ce milieu sans pretention, ouvert 4 toutes 
les hardiesses, fermé } toutes les idées fausses.” 

As regards the future, judging from experience in the 
past, the alloys now in use will probably give place to 
others, and interest will be concentrated not so much on 
the metals of the nineteenth century as on the men who 
enabled so much to be done with them. Any information 
respecting our great leaders will, therefore, be eagerly 
sought for. You may, nevertheless, have wondered that 
in an address devoted to iron and steel I should have 
dwelt so long on these few names; but the chemists of 
the eighteenth century, like those of the eighth, were 
often metallurgists. There was no sharp line between 
chemical science and the metallurgic art which needed 
the solution of what are now recogni as funda- 
mental principles before it could make progress. 
You may think it stranger still that I should offer 
even the slender evidence I have as to the literary 
union of France and England. My answer is, the culture 
of a nation should advance with its industrial progress, 
and the claims of literature are far too often neglected in 
relation to those of science. The attributes of iron and 
steel have, moreover, occupied a —— place in the 
literature of our countries. ey inspired Ruskin’s 
despondent statement in the ‘‘Crown of Wild Olive,” 
that we ‘“‘have at present in England only one art of 
any consequence—that is, ironmaking,” and he adds, 
with reference to the manufacture of armour-plate, 
** Do you think on those plates your courage and endur- 
ance are not written for ever, not merely with an iron 
pen, but on iron parchment?’ I quoted this sentence to 
my friend Osmond, and he at once —< it by the lines 
of Ronsard, who wrote in the sixteenth century : 


“*. . . Je veux au mond publier, 
D’une plume de fer sur un papier d’acier,” 


lines which we both claimed as a poetic anticipation of 
the allotropy of iron, the pen being of harder iron than 
the steel on which it wrote. 

If further justification is demanded, I would plead, in 
these days when due allowance is made for the influence 
of environment, that this address was written in the 
Mint, in full view of the one building in London which, 
more than any other, specially reminds us of France— 
the Tower of William the Norman. The turret in which 
I like to think that in the thirteenth century the erratic 
pupil of Arnaud de Villeneuve, Raymond Lully, worked, 
is before me. French names, moreover, are in constant 
use in conducting our daily operations of coinage. We 
in the Mint consult almost hourly tables calculated by 
Gay Lussac, and Berthier’s ‘‘Traité des Essais ;” while 
his other writings are still my text-books. 





The new century was not three years old when com- 
munications of the utmost importance ap in each 
of our respective countries. In France, in 1803, Claude 
Louis Berthollet published his brilliant ‘‘ Essai de 
Statique Chimique,” and in England Dalton, in the 
same year, gave to the world his atomic hypothesis, 
which enabled chemistry to be built up upon a new basis. 
From that time, in all countries, science has advanced 
more or less on the lines laid down by these great 
thinkers ; that is, the guiding ideas have either had refe- 
rence to the mass of Berthollet or the atom of Dalton. 
We may follow these lines in recording the metallur- 
gical history of the century, but it will be —— to 
trace the industrial a of science by a third 
line, connected by links with each of the other lines. 
By dividing the century into pees it will be ible 
to follow the direction, or at least to consider the rela- 
tions, of these lines without confusion. Along Berthollet’s 
line may be ranged all results which involve the action of 

and cannot be attributed to fixed atomic propor- 
tions, while, on the other hand, the course indicated by 





a involves recognition of the atomic constitution of 
matter. 

It must never be forgotten that both our nations had 

y turned to Sweden, where theory and practice 
oe united, where — re) hs tobskiag of oa = 

annemora was worthy of the i 
the great university of that city, Bergman, by pointing 
to carburisation as the fundamental principle on which 
the metallurgy of iron rests, conferred a gift on science 
and on industry the value of which France was the first 
to recognise. The eighteenth century had still some 
years to run when Vandermond, Berthollet, and Monge 
showed the real bearing of Bergman’s work in a report, 
published soon after his death, in which they bear tribute 
to him as the grand chemist whom the world had lost too 
soon, In 1806 we find a fundamental statement by 
Berthollet’s countryman and courteous opponent, Proust, 
which is of singular interest to us. At that early date 
he describes cast-iron as a solution of carbide of iron in 
iron. He cites it as a case of a compound united to an 
excess of one of its elements, and pre A pn the 
modern view that carburised irons are solidified solutions 
in words which are so interesting that they may be 
quoted at length. He writes: ‘‘ Mais si nous continuons 
pour le moment de prendre le carbure de fer pour une 
combinaison réelle, ou conviendra que son existence 
ou sa dissolution dans les fontes, nous offre l’example 
dune combinaison uni 4’ Il’excés de l’un de ces 
élémens.” It was in France, moreover, that the evi- 
dence as to the carburisation of iron was completed 
by Clouet’s fusion of iron and the diamond; and 
when, in 1815, Pepys in England, using electricity as a 
source of heat, removed the last shade of doubt as to 
the possible influence of furnace rp | the full import- 
ance of Clouet’s experiment was revealed. 

Then came the attack of three great problems—the 
explanation of the “‘reduction of metallic oxides” and 
‘*oxidation” of metals, and questions connected with 
the specific heat of metals. These must be taken sepa- 
rately, although our knowledge respecting them was 
developed concurrently through a long series of years. 
One of Lavoisier’s many claims to our gratitude consists 
in his having enabled oxidising as well as reducing actions 
to be clearly understood ; hence it became possible to 
carburise and decarburise iron intelligently, and techno- 
logy was no longer guided by empiricism, but by accurate 
knowledge. As regards reduction, Lavoisier had recog- 
nised that the action of carbon on a metallic oxide was a 
mutual one; and, as he said, this observation leade us 
universally to very important reflections on the use of 
carbon in the reduction of metals. About the year 1814 
Foucroy and Vauquelin concisely summed up what was 
then known by the statement that the removal of 
oxygen from burnt metals by carbon gave the metals ‘‘a 
new existence.” The further explanation of reduction 
we owe to the classical discussion between Le Play and 
Laurent, on the one hand, and Gay Lussac on the other, 
which in the end showed that the reduction of oxides 
may, according to the nature of the oxide and the condi- 
tions under which the operation is conducted, be effected 
either by carbon or by carbonic oxide. 

So far the advance was made rather on the lines of 
Berthollet than that of Dalton; but in 1819 Dulong and 
Petit announced before the Academy of Sciences their 
celebrated law in these words: ‘‘ Les atoms de tous les 
corps simple ont exactement Ja méme capacité pour la 
chaleur.” This was widely acclaimed ; it was a triumph 
from the point of view that matter has an atomic struc- 
ture ; it seemed, as has been finely said, that Dulong 
and Petit, by connecting the fundamental properties of 
ponderable matter with those of heat, an imponderable 
fluid or a force, seemed to give the old Greek atomism a 
modern and higher consecration. The century had, 
however, not run half its course before Regnault, by a 
masterly series of experiments, traced the conditions 
under which alone this law, and certain other laws hold 
good. On the results of Regnault’s experiments depends 
the correct appreciation of the efficiency of every engine, 
whether driven by steam or, as at the end of the century, 
by ‘‘ waste” gases of the blast-furnace. At the beginning 
of the century 6 Ib. of coal per hour were required to pro- 
duce in a steam engine 1 horse-power ; now one-fourth of 
the above amount is sufficient—a result to which Regnault 
has in no small measure contributed. We can realise 
what this means in these days of the still thriftless use of 
coal, the great source of our industrial wealth. His calou- 
lations are of service in connection with every method or 
process in which the use of gas or heated air is involved, 
whether it be the estimation of the calorific power of fuel 
or the efficiency of the hot-blast stove. So entirely was 
the importance of Regnault’s work recognised, that our 
elder sister, the Institution of Civil Engineers, voted, in 
the troubled days of 1848, a sum towards defraying the 
cost of his research ; but the honour of participation was 
denied to_us, though the intention was greatly appre- 
ciated in France, and we.must be content to remember 
that our Royal Society awarded Regnault the Copley 
Medal, the highest honour it has to bestow. 

I will now turn to the industrial aspect of the metal- 
lurgical advance made in France in the first quarter of 
the century. When the century opened, the production 
of pig iron in France and in Great Britain showed less 
disparity than in later years. In the year 1801 the 420 
charooal blast-furnaces produced 112,000 tons of pig iron, 
while the out-turn in our own country was only 500,000 
tons. As regards the question of the utilisation of the 
waste gases of blast-furnaces, which is now deriving 
great importance from their use in gas engines, France 
took thelead. So far asI can ascertain, and ir is 
my authority, in the year 1811 Aubertot made a success- 
ful effort to utilise the waste gases of blast-furnaces in 
his works, which were situated in the department of 
Cher. With singular generosity he placed the informa- 
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tion he possessed at the disposal of his brother ironmasters, 
retaining only for his own exclusive use the application 
of waste gases to the heating of cementation furnaces. 
It was not until much later that blast-furnace gases were 
utilised in our own country, and Aubertot was certainly 
the pioneer. In 1814 England made an industrial offer- 
ing to France by lending her James Jackson, of Birming- 
ham, who, at the invitation of the Minister Chaptal 
occupied a forge at Trablaine, in the commune of Feu- 
erolles, and, establishing a cementation furnace, made, 
S the year 1816, 100 tons of crucible steel. In France 
the manufacture of ‘‘ natural” steel obtained by the refin- 
ing process under Beaunier, and by puddling with the 
modifications introduced in England by S. B. Rogers, 
attained great perfection under De Gallois, who estab- 
lished in 1830 near to St. Chamond the first English for; 
on the Loire. De Gallois also set up blast-furnaces, the 
recursor of which had been the blast-furnace established 
in 1782 at Le Creusot by William Wilkinson. At Janon, 
near Terre-Noire, a new era for French blast-furnaces 
was inaugurated in 1821, and in 1830 at Janon the waste 
ases from blast-furnaces were used for heating the blast. 
his was a noteworthy step in advance, but as regards 
the use of waste gases from the blast-furnace, France had, 
as has been already stated, taken the lead. In 1820 
MM. Boiguer and Dafand at Fourchambault, and M. 
Francois de Wendel at Hayange, had built extensive 
works, which served as models for others. I need not 
remind you that his distinguished successor is our 
Bessemer medallist this year. 

As an indication of the progress which French metal- 
lurgy had made, it may be added that in the Exhibition 
of 1834, MM. Jackson Freres, the sons of William Jack- 
son, exhibited an ingo} of cast steel weighing nearly half 
aton. Seventeen years later, at our own Exhibition of 
1851, our heaviest steel mass was only 1} tons, though 
Krupp showed an ingot of double the weight. 

The London Exhibition of 1851 fittingly begins the 
second half of the nineteenth century. 

The first halting-place in physical work must be made at 
the splendid calorimetric researches of Favre and Silber- 
mann, conducted in the fifties, to whom and to Andrews, 
of Belfast, we are indebted for the most trustworthy work 
on the subject. Then came a glorious period of French 
science, which the work of Henri Saint-Claire Deville 
adorned. Had he left nothing else than his researches 
on Dissociation, he would have more than earned our 
homage in connection with the metallurgy of iron and 
steel. By bringing into line chemical dissociation and 
evaporation, and chemical decomposition and ebullition, 
the researches of Deville gave the views of Isaac Newton 
on chemical action, so long misunderstood, the most 
startling confirmation. In France, the country of so 
many great metallurgists, the school of Deville has done 
admirable service, not only in developing his work, but in 
bringing the results of his labours and teaching within 
the range of practical men. 

Every ironmaster now knows how important in the 
practice of the metallurgic art, and especially in connec- 
tion with the blast-furnace, are the incomplete chemical 
processes which tend to reform the identical substances 
with which a given operation started. The result of such 
opposed processes is the state of chemical equilibrium in 
which both the original and the newly formed substances 
are present in definite quantities, which remain unaltered 
so long as the conditions, more especially as to tempera- 
ture and pressure, remain unchanged. The discovery of 
such incomplete reactions is one of the splendid gifts of 
France to the world. Berthollet recorded their existence 
at the beginning of the century in the famous ‘‘ Essai sur 
Statique Chimique,” to which I have referred. Dumas 
was the first to announce with precision the fact that 
these limited and opposed reactions set up a condition of 
equilibrium, and Berthelot and Péan de Saint-Gilles in 
1862 established their existence by accurate experiment. 
It was Henri Saint-Claire Deville who in 1864 realised 
their op oe dominance ; and it was the members of 
the school of Deville who gave an impulse to the promul- 
gation of their master’s views. The names of the brilliant 
members of this school are well known. They are Debray, 
Troost and Hautefeuille, Isambert, Lemoine, Ditte, and 
Mouret. Other names might have been mentioned, but 
the one on which I would dwell is that of Henri 
Chatelier, who by the masterly and authoritative state- 
ments contained in his ‘‘ Recherches Experimentales et 
Théoriques sur les Equilibres Chimiques,” and by his 
studies in solution applied to salts and to alloys, has 
— established his place among the great physicists of 

rance. 

As regards one of the great processes of the century, 
the name of Sir Henry Bessemer suggests memories of 
close association with France. We an his proces; as 
one of the greatest achievements in the annals of British 
metallurgy, and we recall with pleasure how much Bes- 
semer owed to the encouragement received from the 
Emperor Napoleon III. Thenecessity for improving the 
quality of steel arose out ot some experiments in gunnery 
which Bessemer made at Vincennes. As is well known, 
his process was given to the world in 1856, and the Paris 
Exhibition of 1867 showed how much progress had then 
been made. It is to M. de Billy, a member of the metal- 
po geo jury of that Exhibition, that we owe an elaborate 
and appreciative report, and he was among the first to 
recognise that the process was the most remarkable of 
modern metallurgy. It certainly introduced a true revo- 
lution in industrial practice. The application of the 
Bessemer process to phosphoric iron, which enormously 
extended its usefulness, was, as is well known, effected in 
ne by Thomas and Gilchrist. The pioneer work of 
Snelus also is too well known to need more than mention 
here. I would, however, remind you that a correct appre- 
ciation of the conditions by which dephosphorisation could 
ve effect -d was not wanting in France, and in this connec- 


tion the name of Gruner comes prominently to the front. 
He pointed, in 1876, to the advantage of dolomite and 
bauxite bricks in carne see acid, and in aiding 
the purification of phosphoric pig iron, and he seems to 
have had a clear prevision of the practical solution of the 
problem which was so soon to be effected by Thomas and 
Gilchrist in our own country. 


(To be continued.) 








THE FRENCH IRON INDUSTRY. 


The Development of the Iron Industry in France from 
1888 to 1898.* 


By H. Prncet, Secretary of the Comité des Forges de 
France. 


In reference to the expression of a desire by the Coun- 
cil, the author has great pleasure in presenting to the 
members of the Iron and Steel Institute the following 
review of the — conditions of the iron industry in 
France, and of the progress made since their last visit to 
Paris in 1889. He desires to take this a aya | of 
thanking the Council for the honour they have done him 
in entrusting him with the task of preparing these notes. 
Similar a were given by the late Professor S. 
Jordan at each of the preceding visits of the Institute to 
Paris in 1878 and in 1889, and the author would request 
the indulgence of the members when they compare his 
work with that of such a distinguished and greatly 
regretted authority. 

A succinct account of the collieries and iron ore mines 
which supply the raw materials for the iron industry will 
be given in the first instance, as that seems to be the 
most logical course to pursue. 

Coal.—The following Table shows the official statistics 
of the production of coal in the years 1888 and 1898 : 


1888. 1898. 
Coalfields. Metric Tons. Metric Tons. 
Nord and Pas-de-Calais .. 12,293,000 19,287,000 
Loire .. oe a oe 8,185,000 3 912,000 
Bourgogne and Nivernais .. 1,594,000 2,341,000 
Gard .. Ys pe =a 1,851,000 1,974,000 
Tarn and Aveyron .. ~ 1,147,000 1,781,000 
Centre .. as 951,000 1,123,000 


Other basins: Auvergne, 
Vosges-Meridionales, 
Alpes - Occidentales, Hé- 
rault, Creuse, and Corréze; 
Ouest and Corsica.. ae 1,151,000 1,408,000 








Total coalandanthracite 22,172,000 31,826,000 
ROS oe her 2s 431,000 630,000 
Grand total .. 22,603,000 $2,356,000 


These figures show that the production of mineral fuel 
has increased 43 per cent. during the period under con- 
sideration, and that the increase has chiefly taken place 
in the coalfields of Nord and Pas-de-Calais, where it re- 
presents nearly two-thirds of the total rise. The great 
activity of the metallurgical industries in these depart- 
ments during recent years, and the difficulty of obtaining 
sufficient coke from Germany, have contributed to the 
development of the production of the local collieries. 

All the different coalfields, except two of minor import- 
ance, have progressed, but in a very unequal degree, as is 
shown by the following Table : 


Increase 

per cent, 
Nord and Pas-de-Calais... aaa on 57 
— bi ies a Ne au 23 
ourgogne and Nivernais ... ae oe 47 
Gard ... ms “! oe as aS 7 
Tarn and Aveyron ... ze, st = 55 
Centre ... net ne = 18 


The next Table indicates the source whence the coal 
consumed in France was derived, and shows that the 
home production was only about three-quarters of the 
amount used. 








1888. 1898. 
Metric Tons. Metric Tons. 
Home production 22,122,500 31,378,000 
Coal imported from eo 4,108,000 5,486,000 
‘ ; other 

countries ". ..  ... «6,448,500 6,431,000 
Total imports 10,551,500 11,917,000 

Total consumption 32,674,000 43,295,000 


_ Iron works play a —_ important part in this consump- 
tion. Even omitting the numerous works employed in 
the further treatment of the metal, in 1898 they used 
2,622,000 tons of coal and 3,200,000 tons of coke, or alto- 
gether 7,400.000 tons of raw coal besides 16,000 tons of 
charcoal. This quantity is as much as is used by the 
collieries and the “weiniy together, so that the ein Pheer 
consumption of those three industries represents more 
than a third of the tutal consumption of France. 

According to the provisional statistics for last year, 
1889, the total production of coal and lignite in France 
amounted to 32,933,800 metric tons, and the imports to 
— tons, of which 5,925,000 tons came from Eng- 


- Iron Ore.—The iron ores worked in France are divided 
into five classes, of which the produc:ion is given below : 





_ * Paper read before the Iron and Steel Institute ; 1898 
is the latest year of which the complete and final statis- 
tics have been published. The metric ton of 2204.8 lb., or 
0.984 English ton, is used in this paper. The figures 
must therefore be reduced slightly more than 14 per cent. 





to obtain English tonnage. 





1888. 1898. 
Kind of Ore. Metric Tons, Metric Tons, 
Oolitic ore oe i re 2,456,000 4,170,000 
Limonite 3 ts a 86, 144,000 
Other hydrated ores .. ©. 106,000 155,000 
Hematite and specular ore .. 150,000 208,000 
Spathic ore ; te ‘3 44,000 54,000 
Total .. we se 2,842,C00 4,731,000 
Number of mining conces- 
sions at work.. = oe 64 75 
Number of quarries at wor : 
Groups.. a og a 40 46 
Centres of working .. = ae 114 


The hydrated oolitic ore constitutes the larger propor. 
tion, 88 per cent. of the <— in 1898. It is chiefly 
worked in the department of Meurthe-et-Moselle, where 
42 mines and 16 mining centres in 1898 produced 3,884,000 
tons, as compared with 2,261,000 tons in 1888, an increase 
of 1,625,000 tons, or 70 per cent. The ore in this depart- 
ment is worked in two distinct districts, Nancy, 1,673,900 
tons, and Lonwy, 2,211,000 tons. The more important 
mines and their outputs in 1898 were as follow: 

In the Nancy district: Chavigny, 346,000 tons ; Val de 
Fer, 234,000 tons; Ludres, 175,000 tons; Marbache, 
134,000 tons; Bouxiéres-aux-Dames, 111,000 tons ; Bou- 
douville, 98,000 tons ; Fontaine-des-Roches, 95,000 tons. 

In the Lonwy district: Hussigny, 567,000 tons; 
Saulnes, 308,000 tons; Moulaine, 239,000 tons; Miche- 
ville, 294,000 tons; Godbrange, 242,000 tons; Tiercelet, 
150.000 tons ; Longlaville, 108,000 tons. 

Oolitic ore was also extracted to the extent of 123,000 
tons at Vassy in Haute-Marne, and of 126,000 tons at 
the mines of Mazenay and Change in Sadne-et- Loire. 

Limonite, or ores in which that substance predominates, 
was produced in the departments of Pyrénées-Orientales 
(91,000 tons), Ariége, Tarn, and Aveyron. ? 

Hydrated ores which contained limonite in smaller 

roportions were mainly drawn from Gard, 65,000 tons, 
t-et-Garonne, 24,000 tons, and Cher, 20,000 tons. 

Hematite was worked in the departments of the Cal- 
vados, 152,000 tons, and of Ardéche, 54,000tons. Specular 
ore came from the Pyrénées-Orientales, which also gave 
nearly two-thirds of the spathic ore. The remainder 
was obtained in Isére and Aveyron. 

As regards the production of iron ore, the department 
of Meurthe-et-Moselle is very far in the van, but its 
position will be still more important in the near future, 
owing to the development of new concessions in the 
districts of Briey and Audun-le-Roman to the south of 
Longwy. A number of bore holes, started some years 
ago, have now proved the underground extension of the 
ore formations which have previously only been worked 
on the outcrop around Nancy and Longwy. This 
discovery has led to the application for a number of con- 
cessions, of which the latest dates from March, 1900, and 
the total area included covers over 30,000 hectares (74,136 
acres). At the present time only two new mines-—those 
at Joeuf and at Homécourt—are at work, but three others 
are to be started. At Auboué, one of the latter, the shafts, 
sunk toa depth of 136 metres (148 yards) by the Poetsch 
freezing process, are now finished. 

The amount of ore smelted in France is assumed to be 
the quantity produced in the country, less the exports 
and plus the imports, no allowance being made for varia- 
tion in stocks. 





Ores from 1288 1898. 
Metric Tons. Metric Tons. 

France .. on “ne = 2,548,000 4,495,000" 
Germany and Luxemburg.. 835,000 1,411,000 
Algeria . ee v4 ns 25,000 68,000 
Spain .. sh anaes : 387,000 445,000 
Othercountries .. Se 63,000 108,000 

Totals us in 8,858,000 6,527,000 


* Including 250,000 tons of cinder and burnt pyrites. 


The proportion of foreign ores smelted in the French 
blast-furnaces has increased by 722,000 tons, or 55 per 
cent., between 1888 and 1898. The ter parb of this 
increase, amounting to 576,000 tons, is due to the oolitic 
ores brought from across the German frontier and to the 
minette ore from Luxemburg. As 90 per cent. of the 
increase in the home production in France is ore of 4 
similar nature, it follows that the gry of rich ores has 
fallen from 12 to 9 per cent., and that the average yield 
of the ores charged decreased from 45 per cent, in 
1888 to only 39 per cent. in 1898. 4 ogi 

Pig Iron.-—The statistics of the production of pig iron 
in France may be summarised as follows : 


Production of Pig Iron. 





1888. 1898. 
Metric Tons. Metric Tons. 
From coke wae Sg. 1 2,505,800 
From charcoal .. x “ 12 800 7,500 
From mixed charcoal and coke 8,500 11,800 
a... 4. 2,525,10) 
Materials Used. 
Coke “es “ 1,936,000 3,147,100 
Charcoal .. 4 11,100 
Ore oi + 3,858,000 6,527,000 
Number of Furnaces in Blast. 
Gb. ast bas ee Fe 99 101 
Charcoal.. ts we as 12 ( 
Mixed charcoal aud coke 4 3 
Total .. 3 106 lll 


The total production of pig iron has increased by — 

than 842,000 tons, or 59 cent. In view of the 8 : 

increase of the number of furnaces in blast, which has only 

reached 5 per ge Se of 5 cong coneengeren “ _ fie 
ield of the ore c! , the change mus' 

Zions entirely to the increase in the size and power 








of the plant. As regards pig iron made with coke, the 
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blast-furnace has 


roduction of each 
average ‘annual produc It has attained to 


incre’ from 18,500 to 24,000 tons. 
—a the evita of Meurthe-et-Moselle an 
Nord, and to as much as 40,000 tons in Pas-de-Calais, 
where the material treated consists almost entirely of 
Bilbao ores, specular ores from Elba, and the mangani- 
ferous ores from the south of Spain, and of which the 
jron contents are far higher than those of the oolitic ores 
in the eastern districts. _ : sais ie aie 
ave’ consumption of coke per , 
aun 71898. In 1388 it was only 1.168 tons, and this 
difference is due to the different quality of the coke and 
to the lower yield of the ore at the present time. 5 
The manufacture of charcoal iron has become very in- 
significant. It is carried on in five departments—Cha- 
rente, Dordogne, Landes, Haute-Marne, and Haute. 
Sadne—simply because of a small demand for special 
qualities. The same may be said of the iron made with 
a mixture of charcoal and coke, which is only produced in 
Cher and Haute-Marne for foundry work. These two 
kinds together do not amount to a hundredth part of the 
tal production. ; 
 Disrogarding the kind of fuel used, the production of 
be classified according to its intended use as 








iron may 

follows : 

—_——____———_- re $$ 

— | 1888. | 1898. | Increase. 

Te na | metric metric metric 
e iron for pudding ard; tons | tons | tons 

guia ste .. «| 1,806,400 | 2,018,000 | 711,600 

Foundry iron ur 313,100 417,100 | 104,000 

Direct castings 63,800 | 90,000 | 26,200 





Totals .-| 1,683,300 | Tae | 841,800 
| | 





The production of ferro-manganese and other special 
iron included with the forge iron above, was 10,692 tons 
in 1898, and was 1140 tons less than in 1888. i 

Although 22 departments were producing pig iron in 
1898, only seven had an annual out-turn of over 50,000 
tons. The following Table shows the production accord- 
ing to the departments classed in groups : 




















| 
1888, 1898. (Se. 
| | 6 
—___—_|— 38 
i] foal 
Groups. | Fur- Fur- a” g 
|naces| Produc- |naces| ProZuc- ~ 35 
| in tion. in tion. eS S 
|Blast Blast. | aoe 

met. tons met. tons 
Nord and Pas-de-Calais) 12 | 817,200 | 12 | 367,600 | 14.56 
Meurthe-et-Moselle .. 36 | 911,000 53 1,550.00 61.41 
Champagne (Haute | 

Marne, Ardennes, | 

Meuse) ‘a ssf a8 68,900 8 44,100 1.74 
Franche-Comté, Haute- | 

adne is i ee: 1,700 1 200 
Centre (Allier, Cher) 10 41,000 | 4 40,500 1.61 
North-west (Loire-In- 

férieure) a ae: 12,900 2 74,500 2.95 

Périgord and Aveyron} 
t - et - Garonne, 

Aveyron, Dordogne, | 

Charente, Tarn) ..| 4 21,300 5 46,700 1.85 
Pyrénées and Landes} 

(Ariége, Pyrénées: | 

Orientales, Landes, | 

Gironde) .. ee 71,0C0 8 106,400 4.22 
Loire and Rhone (Ar-| 

déche, Loire, Rhéne, 

Sadne-et-Loire) ll 157,100 9 1°9,700 | 6.72 
Alpes (Isére) .. ee ee 13,400 3 35,700 | 1.41 
South-east (Gard, Bou-| 

ches-du-Rhéne) .. ; 5 67,800 6 | 89,100 8.53 

| 106 1,688,300 | 111 |2+525,100 |100.00 








In Meurthe-et-Moselle more than six-tenths of the total 
was produced in 1898. Last year the total production of 
Pig iron was 2,567,400 tons, of which this department was 
accountable for 1,564,800 tons. 
.The different kinds of iron were made in the various 
pg as shown by the following Table, which relates 
0 : 


: : 
Forge | Foandry Direct 





G | 
roups. | Tron. Iron. | Castings. 
meetate metric | metric 

Nord and Pas-de-Calais .. | 367,000 6: — 
Meurthe-et-Moselle +» «| 1,152,600 | 328,400 | 69,700 
Champagne (Haute-Marne) ..| ' 24,300| 17,300 | 2,500 
Franche-Comté (Haute-Sadne) ..| | ; 
Centre (Allier, Cher) ..  ..! £0,400! 14,00 | 6,200 
North-west (Loire-Inférieure) |. | 57,100! 17,400 : 
Périgord and Aveyron (Lot-et | ; 

Garonne, Aveyron, Dordcgne,| 

Charente, Tarn).. — ..  ..| 98,900! 11.900 | 11,6C0 
Pyrénées and Landes (Ariége, | i ; 
pcg OE eS ee 

ire and Rhéne (Loire, Rbone,| : 
gaits. Sadne-et-Loire) ie 154,900} 14,700 | 

pes (Isére) és as is 35,700 | i 
South-east (Gard, Bouches-du- 4 | 

Bette) See | $0,000/ 9,100 | 

Totals, . 


.-| 2,018,000 | 417,100 | 90,00) _ 





As regards forge iro ith i 

‘ m, Meurthe-et-Moselle, with its 
poduotion of 1,152,500 tons, of which 682.300 tons is 
oy r makes 57 per cent. of the total. The depart- 
a of Nord and as-de-Calais, which constitute the 
367 A in order of importance, are far behind with 
os ws Seventy-nine per cent., or 328,400 tons of 

oundry iron, are als) produced in Meurthe-et- 


d | more than 10,000 tons. 


Moselle, which is followed by Loire-Inférieure and 
Haute-Marne. None of the other departments produce 
For direct castings Meurthe-et- 
Moselle takes the lead with 69,700 tons, or 77 per cent. of 
the total. 

Nearly the whole (over 99 per cent.) of the direct 
castings made in France are produced in five works: The 
Société Anonyme des Hauts-Fourneaux et Fonderies de 
Pont-a-Mousson and the Société Anonyme Métallurgique 
d’Aubrives et Villerupt, both in Meurthe-et-Moselle ; the 
Société Métallurgique du Périgord in Lot-et-Garonne ; 
the works at Montlucon, in Allier, belonging to the 
Société Anonyme de Commentry-Fourchambault et 
Decazeville; and the iété Anonyme des Hauts- 
Fourneaux et Fonderies de Brousseval in Haute-Marne. 

The department of Meurthe-et-Moselle, where even 
now the production of pig iron preponderates so greatly, 
is still on the road to further developments. Its new 
mineral resources have already been referred to, and now 
new blast-furnaces have been built, and others, in course 
of construction, will soon be put in blast. It is in this 
district that the most modern plants are to be found. 
Seventeen new furnaces have been erected, and nearly all 
those which were in existence in 1888 have been recon- 
structed within the last 10 years, together with their hot- 
blast stoves and blowing engines, in order to increase 
their out-turn. The daily production is 160 tons, or 
even 200 tons in certain furnaces, with ore burdens which 
do not reach an iron content of 30 per cent. 

The use of methods of granulating slag has a tendency 
to spread, and several works have adopted the manufac- 
ture of cement. A start has been made in several of the 
eastern works with the direct utilisation of blast-furnace 
gas for the production of power, and a number of gas 
engines are at work for the purposes of the transmission 
of power, lighting, and driving blowing engines. 

Outside this department of Meurthe-et-Moselle the 
production also shows a tendency towards development 
on the sea coast, and new works are being built at 
Pauillac in Gironde and at Cette in Herault. 

The extent of the progress during the period under 
consideration of the «xteinal trade in pig-iron is shown 
by the followirg figures : 





1sss. | 1898. | Increase. 





metric metric | metric 

| tons, tons. tons. 

Imports i < ‘ 126,56 159,000 32,431 
Exports oe oe s ee 24,540 1€3,342 138,802 








Thus the surplus of imports over exports of 24,540 tons 
in 1888 was reversed in 1898, when the exports exceeded 
the imports by more than 4000 tons. 

(To be continued.) 





ELECTRIC SUPPLY MAINS. 


WE have received from the Cable Makers’ Associa- 
tion, of 2, Queen Anne’s-gate, Westminster, the follow- 
ing circular and Table of conductors. It is significant 
of the present state of trade that a number of firms of 
high standing should have agreed to a specification 
which is so far removed from that generally imposed 
by the consulting engineer. 


The terms and conditions in contracts for electric 
mains and details of conductors have varied so much in 
different specificavions, that, with a view to standardisa- 
tion, the undermentioned cable makers have drawn up 
the following, which they suggest as a basis for tenders : 
1. Conductors.—The sizes and combinations of con- 
ductors shown on the accompanying Table to be adopted. 
2. Guarantee.—If & guarantee be required for cables 
supplied and laid by the contractors, such guarantee to 
be in the form of an undertaking to make good any fault 
due to defective material or workmanship, and to be free 
for a period not exceeding twelve months after the cables 
are laid. In case it should be desired that this guarantee 
be extended beyond twelve months, an annual charge to 
be made. 

In cases where cables are supplied by the contractor, 
but are not laid by him, the term of guarantee (if any) 
to date from the time of delivery of the cables. 

Should the contractor be required under the guarantee 
to locate and repair any defect which may occur in the 
cables, a charge for such work to be made by the con- 
tractors in all cases where there is no proof that the defect 
was caused by bad material or workmanship, 

A contract for maintenance, when required, to be con- 
sidered as a separate matter from the guarantee, and to 
be charged for accordingly. 

3. Quantities.—In the case of a yearly supply of cable, 
the approximate quantities are to be stated, and the con- 
tractor shall not be called upon to deliver more than 25 
per cent. in excess of these quantities, or less than 25 per 
cent. below them, without special arrangements as to 
price being made. : 

4. Disputes.—The engineer’s decision shall not be con- 
sidered as final, but there shall be an arbitration clause. 

5. Duplicates of Specifications.—Specifications shall be 
supplied in duplicate to all firms tendering. 

6. Suspension of Works.—The purchaser. shall pay to 
the contractor all reasonable expenses arising from suspen- 
sion of works by the engineer, unless such suspension 
be due to any fault on the part of the contractor. 

7. Payment.—In contracts for the supply and laying of 
cables, payment to be made on terms not less favourable 
to the contractor than 80 ie cent. on monthly certifi- 
cates, 10 per cent. on completion or putting to work (the 
completion or putting to work not to be dependent on any 
other contractor), the remaining 10 per cent, twelve 








months after completion. 


Standard Sizes of Conductors for Electric Supply Mains, 
to become Operative on October 1, 1900. 




















st ‘ 
83 3 a | Resistance in Standard Weightin Pounds 
O38 7c | Ohms per 1000 Yards. per 1000 Yards. 
Sh = FA 
8 © as : : | om 
am wae 3 s 3 3 a 
aeg| £2 | = | 82 /838.| 3 | 83 
S82| 25 3 Be | 8a ae 
#83 | 8s 2 K2 | BSS 238 
som | Fe a s< |3<sF 4 3< 
05 7/.095 -490 499 -504 580 5€8 
05 19/.058 -488 -498 -503 5y1 580 
1 19/.082 -244 +249 252 1,182 1,158 
125 19/.092 -194 198 -200 1,488 1,458 
15 19/.101 -160 -163 -165 1,781 1,745 
15 37/.072 -163 .166 -1¢8 1,776 1,740 
2 37/.082 +125 128 129 2,803 2,257 
25 37/092 -(997 | .102 103 2,900 2,842 
3 =| =37/.101 -0#27 | .0843 0852 3,494 8,424 
35 37/.110 -0697 | .0711 -0715 4,145 4,062 
4 87/.118 -0606 | .0618 -0621 4,772 4,677 
4 61/.092 -0605 | .0617 -0623 | 4,781 4,685 
5 61/.101 -0502 | .0512 0517 5,762 5,647 
6 61/.110 -0423 | .0481 -0433 6,836 6,699 . 
6 91/.(92 -0405 | .413 0417 7,134 6,991 
 § 91/.098 -0357 | .0364 .0368 8,094 7,932 
-75 91/ 101 -0336 | .0343 0346 8,597 8,425 
8 91/.104 -0317 | .0323 -0327 9,115 8,933 
9 91/.110 } 6283 | .9289 .0290 10,200 9,996 
1.0 91/.118 -0246 | .0251 0252 11,740 | 11,510 
1.0 127/.101 -0239 | 244 -0246 = 11,910 | 11,689 
| ' | 








In concentric cables the outer conductors will have the resist- 
ance corresponding to the areas as given above. 


In the case of cables supplied by the contractor, bub 
not laid by him, payment in full to be made within one 
month from date of engineer’s certificate of each delivery. 

8. Engineer's Certificates.—The engineer shall certify 
for payment within fourteen days of presentation of the 
account, and the purchaser shall make payment within one 
month from date of certificate. 

In the event of there being any dispute as to the 
account, or any claim in connection with the work, the 
engineer may deduct from the account rendered such 
reasonable sum as may be necessary to cover the work in 
dispute; but the issuing of the certificate shall not be 
delayed in consequence, 

a payments as specified in Clause 7, and this 
clanse, the purchaser shall pay interest at the rate of not 
less than 5 per cent. per annum. 

9. Zests.—Current for tests on site shall be supplied 
free _ the contractors at the tension of the ordinary 
supply. 

10. Hatras.—The contractor shall not be called upon to 
supply without payment any materials or work not de- 
tailed in the specification. 

11. Packages.— Where cables are supplied but not laid 
by the makers, the drums containing them shall be 
charged for, and allowed for in full when returned, car- 
riage paid, in guod condition within three months. If 
returned later, not more than two-thirds to be allowed. 

The following cable makers have agreed to these terms 
and sizes of conductors to take effect on and after 
October 1, 1900. . 


British INSULATED WirE Company, LIMITED. 

CALLENDER’S CABLE AND CONSTRUCTION COMPANY, 
LIMITED. 

ConNOLLY Broruers, LimItTep. 

HeEnteEy’s TELEGRAPH Works, LimiTEp, 

Inp14- Ruspper, GuTta- PERCHA, AND TELEGRAPH 
Worgs, Limitep. 

JOHNSON AND PHILLIPS. 

Lonpon Etectric WirE Company, Limirep. 

Sremens, Brotruers, AND Co., LimitTEp, 

TELEGRAPH MANUFACTURING Company, LiMiTED. 

WESTERN ELEcTRIC COMPANY. 

W. T. GLover AND Company, LimitTEp. 





ARGENTINE Ratways.—The Argentine Congress has 
approved a concession of a line across the Argentine 
Cc , to a point in Bolivia. Of some additional rolling 
stock ordered in England for the Buenos Ayres Great 
Southern Railway, 20 second-class carriages have been 
delivered, and are now in use. Three new passenger 
sleeping coaches have been issued from the shops of the 
Central Argentine Railway Company. 


Dock Matters at Goote.—The Highways Committee 
of the Goole Urban District Council has considered 
plans presented by the Aire and Calder Navigation for a 
new dock at Goole. The plans involve the alteration 
and removal of many of the council’s gas and water mains, 
and they also = for a new gutway from the railway 
dock crossing Bridge-street to the site of the new dock. 
The company propose to erect a swing bridge to carry 
the highway over the gutway, which will be done by 
raising the level of the street on each side of the proposed 
bridge. It is intended to abolish the present high-level 
railway, which crosses Bridge-street to the existing coal- 
tips. ‘fhe plans further provide for the diversion of 
several railway lines with level crossings in Bridge-street, 
and the substitution of level crossings over the foot of the 
proposed new swing-bridge. The new dock is to be pro- 
vided with railway coal-tips, and ample provision wilt be 
made for dealing with railway coal supplies. Provision 
will also be made at one end of the dock for river and 
canal craft, access to the canal being given by means of 
asmall lock. A small sub-committee was appointed to 

0 into details, and report to a ——— the council how 

ar the interests of the ratepayers will be affected by the 











project, 
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POWER GENERATION. 


The Comparative Cost of Generating Power by the Steam 
Engine, Water Turbine, and Gas Engine.* 
By Joun B. C. Kersuaw, F.LC. 

(Concluded from page 352.)+ 
In the following two Tables (III. and IV.) these 
estimates and actual costs have been reduced to com- 
parable form. The relation between the brake horse- 
power and the electrical horse-power has been taken as 
85:100. One is again struck by the wide variation of the 
figures. The capital outlay per horse-power ranges 
between 3/. 93. 3d. at Vallorbes and 84/. at Lyons. The 
estimated, and actual, charges per electrical horse-power 
year show the still greater difference between 1/. at a 
small unnamed power station in Norway and 25/. 11s., 

the charge to small consumers in Buffalo. 


TABLE III.—Capital Outlay upon Water-Power 
Developments. 








Outlay 8 

Gross 7 Ss 
Place Horse- — Bl Authority. & | 
Power- y: Po = =¢ 
‘ower 2H 

x 

£ £ 8. d. 
Vallorbes 3,000 10,400 39 3 Lunge 15 
Hte.-Savoie .. 8,500 36,400 45 7° Janet 16 
Maseena.. . 75,000 $81,800 5110 Me 3 
lite.-Savoie 4,000 28,000 70 0* Janet 16 
Italy .. Average outlay 120 0 Bignami 19 
Rheinfelden ., 16,000 225,000 141 8* as 1 
se - 210 0 Magee’s maxi- 12 
mum limit 
France .. 1,000 24,000 240 0 Minet 2 
Hte.-Savoie 800 9,000 300 0* Janet 19 
Zurich .. .. 25,80) 760,000 300 9 Pr 13 
Canada (Lachine 

Rapides) 6,600 oe 30010 Wallbank 9 
Ioterlacken .. ? ? 340 0 J. W. Hall 23 
Lyons - 11,900 1,000,000 840 0 J. W. Hall 23 


* This does not include cost of the dynamos, 


TasLe 1V.—Estimated and Actual Costs and Charges for 
Water-Power per Electrical Horse-Power Year of 8769 
Hours. 


Refer- 


Country and Cost or " ence 
Place. Charge. Remarks. No. 
£& s.d. 
Norway 1 0 0 Average of actual costs at 14 
small power stations 
Canada (Lachine 1 5 5 Estimated cost when 20,000 9 
Rapids) horse-power is developed 
Scotland (Foyers) ... 110 0 Operating costs only 7 
Switzerland .. --| 119 0 Lowest charge recorded .| 32 
Austria (Meran) 2 7 6 Charge to Carbide Compan) 21 
for 2000 horge-power PA 
Norway (Sarpsfos).. 2 7 © Average charge to carbide 25 
factories 
United States (Mas- 2 10 ( Lowest proposed charge 3 
sena) 
Italy .. -- 216 (© Average operating costs 19 
Sweden i . [8s to£8 Estimates by Carlsen 24 
Japan (Kyoto) -. 8 6 O Charge to large users 18 
Canada (Lachine 311 9 Present cost of power 9 
Rapids) 
France os ..| 8316 7 General estimate of cost 2 
United States (Nia- 319 7 Charge to large consumers. . 4 
gara) 
United States (Nia- 4 6 7 Average charge for whole of 5 
gara power 
United States (Nia 413 1 Charge for Niagara powerin 11 
gara. Buffalo 
Switzerland (Schaff- 
hausen) | 4 5 0 ‘i = 26 
Switzerland (Zurich) 5 10 6 Charge to large consumers 13 
Germany (Rhein- 
felden) 18 Os Ditto ditto 17 
Japan (Kyoto) --| 6 8 O Charge to small consumers 18 
Canada (Montrea))..| 6 13 2)\Charge to large consumers 10 
United States (Uteh)/12 10 O'Chargeoveran80-milestrans- 20 
| mission line 
Canada (Montreal)../17 14 0 Charge to small consumers 10 
United S:ates (Buf-'25 11 0 Charge for Niagara power to 6 
falo) small consumers in Buffalo 


The figures given by Wallbank for the cost of power at 
the Lachine Rapids 
the capital outlay upon typical water-power development 
schemes in France, are sufficiently interesting to deserve 
further consideration, and they are reproduced below. 

Capital expenditure and running expenses, at Lachine 
Rapids Power Station, from Wallbank’s paper, before 
National Electric Lighting Association, Chicago, 1898 : 

Power at present developed is 4000 kilowatts. 
Power available is 15,000 kilowatts. 

Allowing for 10 per cent. losses between turbines and dy- 
namos, the capital expenditure has been 263.83 dols. per 
kilowatt. The annual costs per kilowatt at present are : 





dols. 
Interest at 6 per cent. os nes -. 16.95 
Depreciation at 5 per cent. (on one-third 
of capital outlay) ... nce eee 
Operating expenses ... 2 85 
Total . iB. oo. 22.97 
22.97 dols. per kilowatt-year = 3/. 11s. 9d. per electrical 


horse-power year. 
* Read before Section G of the British Association, 





tation in Canada, and by Janet for 1899, ) 


The annual costs per kilowatt when 15,000 kilowatts is 
generated will be : 


dols. 

Interest at 6 per cent. bis sis oo. 495 
Depreciation at 5 per cent. (on one-third 

of capital outlay) ... eae a -. 1,68 

Operating expenses ... 1.51 

Total 8.14 


8.14 dols. per kilowatt 1l. 5s. 5d. per electrical 
horse-power year.— (Electrical World, June 18, 1898.) 


Details of Three Water-Power Development Schemes in 
France. 

1. 6-11,000 horse-power (mean 8590 horse-power) in 
Upper Savoy. Fall, 140 metres. Capital outlay, 36,4007. 
= 4/. 53s. 7d. per horse-power at turbine shaft. 

2. 4000 horse-power in Department Isére. Fall, 100 
metres. Capital outlay, 28,000/. = 7/. per horse-power at 
turbine shaft. 

5. 300 horse-power in Upper Savoy. Fall, 2 metres. 
Capital outlay, 9000/. = 30/. per horse-power at turbine 
shaft.—(Electrical Review, September 30, 1898.) 

These figures illustrate well the effect of height of fall 
upon capital outlay, and show the great economy of 
utilising or creating high falls of water for industrial 


pu 8. : 

The difference in capital outlay between examples 
1 and 3 represents an addition of 1/. 6s. per horse-power 
per annum to the cost of power at the latter power 
station, in interest charges alone, and more than this if 
—— be taken into account. 

he figures showing the increase of charge due to 
transmission are also of striking interest. Niagara power 
at Buffalo costs 4/. 13s. 1d. per electrical horse-power 
year, as compared with 3/. 193. 7d. at Niagara. The 
power from Lachine Rapids costs 6/. 133. 2d. per electrical 
borse-power year in Montreal, whereas the present costs 
at the generating station are only 3/. 11s. 9d. 

In Utah the charge to mines on an 80-mile transmission 
line is 127. 10s. per electrical horse-power year ; the cost 
of generating this power at Provo is probably not one- 
fourth of this amount. 

These figures are worthy of close scrutin vA those 
interested in the power schemes which have Tate y been 
occupying the attention of our legislators, since they 
indicate that transmission costs and losses are capable of 
doubling or trebling the costs of electricity to the 


consumer. 
III.—Gas Power. 


1. By use of gas engines and Mond’s latest form of 
producer, 23.8 per cent. of the energy of bituminous coal 
can be converted into mechanical energy. The actual 
figures for a 25 horse-power Crossley gas engine are 
2166 horse-power hours per ton fuel. — (Proceedings 
Institute Civil Engineers, March, 1897.) 

2. Statement by Dr. Bowman that with gas engines of 
best type, 1 Ib. coal yields 1 horse-power hour. With a 
300 horse-power plant the horse-power year (apparently 
of 2825 hours) costs only 30s. The capital outlay per 
horse-power for producers and engines is 12/., or 20 per 
cent. higher than with a modern steam plant, but the 
thermal efficiency is 50 per cent. greater.—(Jowrnal 
Society Chemical Industry, mber, 1897.) 

3. At Lausanne, in Switzerland, a 390 horse-power gas 
engine ~ has run satisfactorily for over two years 
for supply of the electric power to the tramway system. 
The plant consists of three 130 horse-power Crossley en- 
gines, working with an expenditure of 1.137 lbs. of coal 
or hour.—(Hlectrical Review, November 11, 

4, Statement by Dowson that at Halifax the consump- 
tion of fuel is 1.01 lb. per horse-power hour.—( Mechanical 
Engineer, 1898, page 703. 

5. Statement that by Thwaite-Gardner system of utilis- 
ing waste gases of blast-furnaces, 1 indicated horse-power 
is obtained per 1.3 lb. of coke charged into the furnace.— 
(Electrical Review, London, December 30, 1898. ) 

6. Results of trials of above system at Wishaw Iron 
Works, Glasgow ; 10 horse-power can be obtained per ton 
of fuel charged into furnaces per week (6 x 24 hours).— 
(Electrical Review, London, May 6, 1898.) 

7. Results of tests by Professor Meyer of 60 horse- 
power gas engine at §Differdingen, run on blast-furnace 
gases. Thermal efficiency varied between 27.4 and 30.2 
per cent.—(Abstracted, Engineering Magazine, July, 


8. A 1500 horse-power Westinghouse gas engine, now 
building, is expected to develop a thermal efficiency of 
30 per cent., or 1 brake horse-power per pound of coal 
charged into the producer.—Electrical Review (London), 
July 28, 1899.) 

9. At Northwich a 300 horse-power gas engine has 
been running on producer gas for a considerable period, 
and yielding 1 brake horse-power per pound coal charged. 
—(Journal Society Chemical Industry, July, 1899.) 

10. Meyer has estimated that in Germany, using blast- 
furnace gases, the horse-power hour could be generated 
A . cost of .699 pfg.—(Revue Universelle des Mines, July, 


11. Lencauchez has estimated that using producer gas 

nerated from French anthracite coal, 1 horse-power 
our would cost .0163 frane.—(Journal de Société des 
Ingenieurs de France, 1899.) 
12. Estimate by Humphreys of cost of electrical horse- 
power hour, using Mond producer gas, based upon a plant 
of 10,000 horse-power = 7000 electrical horse-power. 
Capital expenditure estimated to be 140,000/., and total 
running expenses, 35,0007. Interest taken at 8 per cent. 
—Proceedings Institution Civil Engineers, March, 1897.) 





Bradford Meeting, September 7, 1900. 
+ On e 352, middle column, for ‘‘ British thermal 


pag 
units” read ‘‘ Board of Trade unit.” 





Converting these data into comparable form, and 
gathering the results together, we have the figures pre- 
sented in Tables V. and VI. : 





TaBLE V.—Fuel Consumption of Gas-Engine Plants. 








| Pounds of ’ Refer 

Place. —— Authority. ence 

| Power Hour. No. 

Pittsburg... ..| 1.00 +~—- Westinghouse Engineers 
1.00 e.g 

Northwich oun 1.00 Beilby 9 
Halifax “a 1.01 Dowson .. 4 
1.08 Humphreys 1 

Lausanne .. és 1.137 $e 3 
1.300* Thwaite 5 

Glasgow .. oe 1.555* Booth 6 





* These refer to coke and blast-furnace gases. 
TaBLE VI.—Estimated Costs of the Electrical Horse- 








Power Year of 8760 Hours when Generated by Gus 
Power. 
_ vom par cea” 7 Poa BRT Vila eee eae a tel «eit si ry 
vest | Refer. 
Authority. Cost. Remarks. Lenoe Be 
£4. d. | 
Meyer. 4 1 7 Blast-furnace gases «| “40 
Humphreys 5 0 O Mond producer gas 12 
Bowman .. 620 tto a4 2 
Lencauchez 712 2 French anthracite used in| 11 
gas producer 





IV.—Conc.uvsion. 
Taking the best figures for each of the three sources of 
power dealt with above and bringing them all to a 
common basis of comparison, namely, the cost of the 
electrical ag year of 8760 hours, we obtain the 
figures given in Table VII. 
Taste VIl.—Comparative Costs of Electrical Power. 
Lowest Recorded Costs per Electrical Horse-Power Year 
of 8760 Hours. 











| Lowest | Lowest | 
Source of Power. Estimated) Country.| Actual Country. 
| Cost. | Cost. 
| £8. d. £ 8. d. | 
Water 1 5 5 | Canada |1 19 0 Switzerland 
Steam... ..| 418 8 | England | 4 17 7 United States 
Gas (blast - fur-' 
pace) .. A ie Se he Germany | 
Gas (producer)... 5 0 


0 England | 


The first cost for water et given in Table IV. has 
not been used in Table VIL., since it is evidently excep- 
tional, and there is no probability of power being gene- 
rated from water in large units at such a low cost. 

The figures in Table VII. support the opinion, now 
generally held, that water, when developed without ex- 
cessive capital expenditure, is the cheapest source of 
mechanical or electrical energy. When, however, the 
hydraulic engineering expenditure has been heavy, or 
when the power after generation has required to be 
transmitted over long distances, the margin between the 
relative costs of water and steam power is greatly narrowed, 
and in some cases disappears altogether. ‘ 

Electrical energy, generated by falling water, is costing 
more at Rheinfelden, at Zurich, and at Buffalo, than it 
would cost in South Lancashire, if generated by steam 
power in large units; and the margin between the actual 
charge for water power at Niagara, and the estimated 
cost of steam power in large generating stations in South 
Lancashira, is only.12s. 1d. per electrical horse-power year. 

With nee to the influence of capital expenditure 
occasioned by heavy engineering work — the final cost 
of water-power, it is probable that the differences in the 
charges for the electrical horse-power year at Niagara, 
Rheinfelden, and Lachine Rapi w tog~ to be ascribed to 
this cause ; though in the case of the Niagara, heavy pro- 
motion expenses were no doubt incurred. ' 

The power of Lachine Rapids and Massena will be deve- 
loped with a much lower capital outlay eo horse-power 
than kas been the case at Niagara and Rheinfelden ; but 
the figures for the two former stations are not yet com- 
plete, and possibly the estimates of the sale price of the 
power, namely, 1/, 5s..5d., and 2/. 10s. per electrical horse- 
power-year, will have to be revised. : a 

Turning now to a consideration of the relative position 
of gas power, the question of the practicability of large 
engines may be taken as settled ; but until further exper!- 
ence has been gained with these large engines under con- 
stant work, it is unsafe to prophesy upon the place they 
will occupy in the future industrial development of this 
and other countries. ” : 

If they do not cost excessive sums for maintenance and 
repairs, large gas engines—in conjunction with coke ovens 
and blast furnaces—may entirely alter the present posl- 
tion of affairs; and new industries which at present are 
being established in the neighbourhood of water-power 
stations, may find themselves in severe competition wit 

similar manufactures carried on in the coal and iron dis- 


tricts of the older manufacturing countries. : 

It has been calculated that 2,000,000 horse- power 18 
annually wasted in the gases — from the blast fur- 
naces of the United Kingdom.* If these waste gases 
could be industrially utilised in the manner suggested, ee 
should to a large extent be compensated for our lack 0 
natural water power. 


But blast furnaces demand coke, and coal beds are ex- 
memntibles so that even if this source of mechanical and 


electrical energy be tapped, it can only postpone, but nob 
avert, the fine triumph of the waterfall and of the 
turbine. 


— 








* Electrical Review, May 6, 1898. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprep By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPROLFIOATIONS 
Dee eT TTL THE AUTS. 1883-1888. 


mber of views given in the Specification Drawings is stated 
The suamber of eacse none are montionsd, the Fpectteation ia 
not illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copii ifications may be obtained at the Patent Office Sale 
Branch, 25, Southam; Buildings, Chancery-lane, W.C., at 


the uniform of 
f advertisement of the of @ complete 
The cateation ts, in each case, given abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement of the of a@ complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


11,190, Siemens Brothers and Co., L‘mited. 
(Siemens and Halske, Berlin.) h- Tension Switch. 
{1 Fig.] June 20, 1900.—In high-tension switches in which the 
arc is extinguished by the sage of the movable contact con- 
ductor through an insulating tube, and for the prevention of 





damage to the tube by the heat of the arc, a metal part is dis- 
posed in such manner as to conduct away or intercept the heat. 
In the drawing the metal part has the form of a ring which is 
embedded at the end of the insulating tube nearest the contact, 
where rupture of the circuit occurs. (Accepted August 1, 1900.) 


21,562. H. Leitner, London. Separator for Storage 
Batteries. (5 Figs.} October 28, 1829.—These separators for 
plates of secondary batteries are intended to afford good support 
for the plates and their active material to allow free circulation 
of the p weve Each plate (of non-conducting material such 
as ebonite) isin the form of a grating, having rectangular holes 
arranged in vertical rows. One side of the plate is flat so as to 
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=== 


iO. 








bear against and support the active material. On the other side, 
between the vertical rows of holes, are projecting ribs, preferably 
of semicircular section, the intervals between them serving as 
channels for free passage of the electrolyte. Two of the plates 
may be made in one piece, which is folded double at the middle 
80 a8 to take a battery plate between the folds, a hole being made 
through the bent part for the passage of the connecting lug. 
(Accepted August 1, 1900.) 


13,274, A. Schanschieff, Halifax, Yorks. Storage 
Batteries. [2 Figs.] June 27, 1899.—A composite lead plate for 
pasting is made of two cast half plates having square perfora- 
tions, the perforations of one half plate being as much as possible 
cut of coincidence with those of the other half. The metal 
between the perforations is in the form of ridges, and the half 


s 


Fy 1. 
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plates are inserted so that these 


inwardly. The ridges have their tops turned 


te for the oxide electrode contains 10 per 
og of lead sulphate and 6 percent. of ammonium culate, 
nd for the metallic electrode comprises 33} per cent. of sugar 

(Accepted 


charcoal. Speci ; : 
August i, 1 = 18,702, of 1898, is referred to. 


19,112. C, F, Pp, Stendebach, zig, 
Reitz, Dewifz-Dobitz, Gorman “Borage Batteries 
oo 22, 1899.—For the production of solid accumulator 
ee one —— ——— ae glycerine, sulphuric acid, 

‘ ma’ ma’ pasted nductin: 
Supports of the usual kind. It is stated that Sake tude of 


formed, in order that the acid, at the beginning of the formation, 


of this process, which might cause the not yet yay 
hardened material to fall out, this being prevented by the 
absorbed by the plates, which, it is dissipates gradually 
during formation. (Accepted August 1, 1900.) 


15,911. W. F. Jones, London. Electro- etic 
Apparatus. August 3, 1899.—To insure greater friction 
between electro-magnetic brake or clutch contacts, the electro- 
magnet poles and the armature (or the two contacting surfaces), 
are made of different kinds of magnetic material. Iron and steel 
may be used for the two parte par ter ring or when both must be 
made of cast iron one may be leable and the other annealed. 
(Accepted August 1, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


19,641. J. W. Hinckley, London. Ignition Gear. 
[2 Figs. September 30, 1899.—To provide for the automatic 
alteration of the point of ignition of the charge contained in the 
— of an oil or gas engine according to the at which 
the engine is running, the cam or commutator which is fixed on 
the main or secondary shaft and causes the electric circuit of a bat- 
tery and induction coil to be completed, thus + alee an electric 
spark in the valve or combustion chamber of the engine, and so de- 
termining the explosion ; is by suitable means slightly displaced 
on its shaft to an extent dependent on the speed at which the 
shaft is turning so that ignition may take place earlier or later 
according as the engine is running faster or slower. For this 
purpose small equal connecting links are carried from the ends of 
a diameter of the cam to the two moving weights of the 


ten] 








ling mechanism which comprises a drum fixed to the shaft on 
which the cam is placed, and inside of which are two flat springs 
fixed by one end to the curved face of the inside of the drum at 
opposite ends of a diameter, whilst the other end carries the 
weight : the springs are cut or bent to a semicircle, whose dia- 
meter is less than that of the drum, and are thicker at the ends 
carrying the weights than at the ends which are secured to the 
drum. On rotation the weights tending to move outwardly cause 
the springs to change their curvature, thus apt gay me as the 
speed increases, to the curvature of the inside of the drum, this 
change commencing at the supports, so that the effective length 
of — diminishes as the g; increases. The springs are con- 
veniently made in the lathe by turning a ring o ring steel, 
pers | it eccentrically to the outside, and finally cutting it into 
two p (Accepted August 1, 1900.) 


19,271. A. J. Boult, London. (J. EF. Goldschmidt, 
Frankfort - on - the- Main, Germany.) Water e- 
rators. [2 Figs.) September 25, 1899.—Itis stated that in 
grates such as are used for water generators, the whole of the 
coke or coal material is often p on a single flat grate ex- 
tending over the full cross-sectional area of the lower part of 
the furnace, and that such an arrangement requires long grate 
bars, and renders the working of the fire difficult, especially in 
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cases where the grate can be worked from two sides mee In 
order to meet these difficulties a construction of grate is ted 
in which the grate is divided into four quadrants, in of 
which a bars are fixed parallel to each other in such 
manner the outer ends of the bars are fo gency by a 

or frame extending all round the furnace, le the inner 
are supported on a cross-shaped bar in connection with a hollow 
column constructed for the purpose of admitting air, (Accepted 
August 1,1900.) 


22,599. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Gun Mountings. (3 Figs.) November 13, 1899. 
—A mounting for which the gun is su; 
ported in a carrier w! d automatically when the gun 
fired, and in which it is designed to provide a more fav 

of recoil for the gun than , has carrier con- 
nected at two points, with two ts on the carriage by 


means of crossed levers ; the 





the plates is to take place be 
d P as quickly as possible after pasting, | in the upper end of the lever-shaped carrier, which at its centre 
dried io enone drying process Is to be gone through, the plates i pivotally connected by means of two links with the carriage, 
are preferably steeped in linseed oil before being ! and at ite lower end has two other links, which cross the first pair 





may not too readily penetrate them during the first few minutes | th 


ends | c¢Pted 


of links, and have their free ends likewise pivotally attached to 
e ra Sn Byicener mca 5 Og end of the carrier is led a 
counterweight, working in vertical guides on the 
recoil brake of ordinary , the cylinder of w 
to the and has the head of its 
piston-rod attached to the upper pivot pin of the carrier. The 
a is provided with devices for automatically holdin; 
gun in the leading position. To 


anda 
ich is 


way by means of rods attached at one end to the 
their other ends working adjustably in a guide on the carriage. Th 


Seen iebiiabeebebienie thot 
- oy 
a ee 


a | 






ttee? 





(Za599) 


a revolves upon a ring of balls running in a groove in the 
ped 4 the gun recoils the upper pivot of the carrier de- 
scribes an approximately horizontal path, while its lower pivot de- 
scribes an approximately vertical path, so that as a result of these 
two movements the trunnions of the gun have imparted to them a 
motion, the first part of which is approxima: horizontal, 
the latter portion is a falling or Cg aperne vertical motion, 
and by which, in combination with the position of the elevatin 

, the recoil curve of the muzzle of the gun is 4 
When the gun recoils, the counterweight is raised, and a portion 
of the ey | developed by the recoil stored up therein, while the 
remainder of the energy of the recoil is absorbed by the brake. 
(Accepted August 1, 1900.) 


11,604, W. Lloyd Wise, London. (The Skodawerke 
Actien-Gesellschaft Pilsen, Bohemia, Austria.) Primers for 
Or (1 Fig.] June 26, 1900.—To combine certainty of 
firing with the advantages of electrical 
to provide that in case of a failure o! 
charge can be immediately fired mechanicall: 
out changing any part; a compound primer is used. in-combi- 
nation with an arrangement on the breech-block of the gun, 
comprising an electrical conductor, which is insulated from the 
breech-block and leads to a contact-piece of the er, and a 
firing pin, which is arranged in the breech-block for percussion 
firing. A primer, for use when metal cartridge-cases are em- 


ar mage for ordnance, and 
the electrical firing, the 
ly by percussion with- 





ployed, has for the percussion firing arrangement a body, a cap, 
an anvil, priming composition, and the detonating seospe. The 
arrangement for electrical firing comprises a conducting wire 
cues Be a —_ —, = ne primer body, meat 2 —_ 
escing wire which passes ugh the priming com ion, an 
is connected on the one hand with the conducting wire, and on 
the other hand with the primer body. The condu wire 
ap through the base of the primer and along a e formed 
n the serew thread of the primer body, finally g through a 
radial hole into the interior of the — where it is attached to 
the incandescing wire. The conducting wire is formed at its 
lower end as a contact button, which abuts against an insulating 
plug. (Accepted August 1, 1900.) 


11,605. W. Lloyd Wise, London, 
Gesellschaft Pilsen, Bohemia, Austria.) ‘or 
nance, me. Fig.) June 26, 1900.—A combined electric and per- 
cussive firing primer for use with cartridges not provided with 
metal cases has a percussion —, pete geo comprising a 
primer body consisting of rear and fo chambers, a percus- 
sion cap, an anvil, priming composition, granular powder, and a 
detonating c'! e. The arrangement for electrical firing com- 
insulated from the 


prises a conducting wire inserted into and 


(Skodawerke Actien- 
for Ord 





shell, and an incandescing wire which passes le gees 
composition, and is connected on the one hand with the 
: aay pa onge Py by fn thence 
e oO 
cetera tin etna chee his sade te te tame 
ior 0} er where 

electing wire is formed at its lower end into 
contact button which abuts against an insulating washer. (4 
ugust 1, 1900. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


i 
iE 


Pe 


Eck, Dusseldorf, Germany. Calender 
Rone 12 Fign) October 4, 1899.—A pair of ee sien 
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be rolled. Such elastic rollers have usually a mantle of paper or 
of cotton fabric, which materials are not suitable for resisting 
the heat produced by mechanical pressure applied through the 
rollers, or by the steam or other medium with which the hard 
roller is heated from the inside. To avoid this difficulty the 
elastic roller is covered with asbestos fabric, instead of with 
cotton fabric or ordinary paper. As the asbestos is likely to slip 
upon the surface of a smooth roller, roller surfaces to which the 
asbestos sheet is to be applied are preferably roughened. In 
another method of construction the asbestos covered roller con- 
siste of a serrated axle on which are mounted discs of asbestos 
board held and compressed between end plates. (Accepted 
August 1, 1900.) 


20,202. J. Laidlaw and J. W. MacFarlane, Glas- 
gow. Cen’ Machines. [5 Figs.) October 9, 1899. 
-—-This invention relates to lubrication of the internal — 
bearings of centrifugal machines such as are described in Specifi- 
cation 17,544 of 1899. In bearings of this class the revolvin; 
washers e ¢ the oil round with them, and owing to centrifugal 
force the oil is caused to flow out from between the rub 4 
surfaces through the lubrication grooves or oil channels whic! 
are cut in their surfaces. The outside revolving spindle carries 
the oil round with it, and —> centrifugal force the oil is 
kept away from the centre. e rubbing surfaces, therefore, 





a5) 


once the oil escapes, are left dry, and as a result they are apt to 
seize. The object of this invention is to prevent this ag 
proper lubrication. Grooves are cut in the bottom nut, w! 
does not revolve, in such a manner as to cause the revolving oil 
to be forced into the centre, and to rise up among the washers and 
lubricate them. Instead of cutting grooves in the stationary nut 
sometimes similar grooves are cut in the bottom er, whi 
being fastened to the bottom nut, does not revolve. Vanes ma; 
also attached to the stationary inner spindle to stop the oil 
revolving along with the outer spindle, and so to cause it to flow 
through channels to the inside of the revolving washers. (Ac- 
cepted August 1, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


18,575. Lord Masham, Swinton, Yorks. Coalmining, 
[2 Figs.) September 14, 1899.—After the dirt partings between 
the seams have been removed by a scooping machine, a drill is 
mounted on a frame 80 as to pierce, or nearly pierce, the coal at 
the back of the scooping. If there are several seams (which is 
usually the case), drills are mounted in a frame one above the 
other, so as to operate simultaneously upon all the seams. Some- 
times it is necessary to make two sets of holes before the coal will 
by — break down, and if that is likely to be the case, the 
drills are so arranged in relation to a mechanical device, that the 
second set of holes can be made to intersect the others. The drill- 
ing machine is made to travel on the top of the lowest seam in 





order to back cut all the upper ones. Where it can be done con- 
veniently (where the seam is a sufficient height from the floor), a 
supporting plate is placed under the coal, so that when it is de- 
tached it may slide down an incline into a corve placed ready to 
receive it, thereby pee economy in time and labour. The re- 
ceiving plate may be made in two ways, first to receive the portions 
of detached coal when standing in a horizontal position, and then 
by suitable mechanism it may be made to “tip” or “‘ type” the 
coal into the corves down an incline, or the plate instead of 
being horizontal may be made to incline, so that as soon as the 
coal comes on to it, it slides down into the corve. (Accepted 
August 1, 1900.) 


RAILWAYS AND TRAMWAYS. 


424. 8. Borgumt, yeyrence, Italy. Locomotives. 
re Pyel June 28, 1900.—his invention has for object to pro- 


vide an increase in the width of the firegrate in locomotive 
boilers. The firebox is placed over the bogie wheels, and the 
boiler is reversed as to ite position on the frame, so as to have 
the firebox at the front of the locomotive over the bogie 
instead of behind the driving or coupled wheels. As is shown 








FOTN 





by the drawing, theslocomotive assumes somewhat the appear 
ance of a tank locemotive intended to run normally with the 
firebox forward. lacing the firebox over the ie wheels it 
is possible to sufficiently reduce the height of the side frames to 
allow of fixing the ier over them and over the wheels, the 
locomotive still remaining within the limits of height allowed by 
the gauge. The firebox can be given a sufficient height over the 
grate. (Accepted August 1, 1900.) 





Se2: 


' STEAM ENGINES, BOILERS, EVAPORATORS, &e. th 


16,279. J. Syigelj Glasgow, A. D. 
Paisley, and J. } McCowatt, Langbank. Smoke 
Prevention. [2 Figs.) A 10, 1899.—Hot air is injected 
into the furnace gases just they pass the fire by 


means of a pipe extending through the flue to the rear of the 
The tube, as shown in 


boiler, at which point air is drawn in. 
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the drawing, may be provided with a core and with an expansion 
joint, and its turned end may be secured to the dumb-plate which 
supports the furnace bars. (Accepted August 1, 1900.) 


9661. P. Smit, Rotterdam, Holland. Steam En- 
gines. (6 Figs.) May 25, 1900.—Steam engines of the marine 
type, having three cylinders placed side by side whose pistons are 
connected to three cranks at angles of 120 deg. to one another, 
and which are provided with laterally arranged slide-valves con- 
nected to a separate eccentric shaft, and each adapted to cut off 





steam at an early part of the stroke, are, according to this inven- 
tion, made with a separate eccentric shaft which enables the 
dimension of the engine to be reduced to a minimum in the 
direction of its length. One example of an engine, according to 
end Bese isshown in the drawings. (Accepted August 8, 


8294. —_ Strickland, and Co., Limited, and 
W. Cross, tmouth, Devon. Forced Blast for 
6 Figs.) May 1, 1900.—This invention relates to 


{ 
forced blast apparatus for steam boilers, and especially to the fan 
and operating gear, and to means for adjusting the air inlet 
opening, and for automatically locking the fire door when blast is 
on, so that danger shall not be caused through the sudden out- 
rush of flames which would occur should the door be then opened. 























The apparatus comprises an arrangement and mounting of the 
fan inside the boiler casing in such manner as to direct its blast 
downwardly to beneath the grate bars ; an arrangement of slidin; 
plates for admitting air to the fan, and gear for working an 
regulating the same from the stokehole, the said gear operating 
also as an automatic lock to the furnace door or doors when the 
air inlet aperture to the fan is open during work. (Accepted 
August 8, 1900.) 


MISCELLANEOUS. 
63. J. E. and C. 8. Bedf Leeds, and F. 
Rubber Substitute. 


. India- 
’ 
24, .—Baltic linseed oil is oxidised at a temperature of 
105 deg: to 120 deg. Cent. in the apparatus described in Specifica- 
tion 7742, of 1893, until the oil assumed a honey-like con- 
- When this point is reached (in from four to six hours) 
the agitator is reduced, and steam is turned into the 
oxidiser in order to raise the temperature of the oil 
deg. Cent., and the current of air through the 
machine is shut off. A reaction then occurs in the oil, ture, 
and products being evolved, and when this has ceased 
the oil is run out from the machine into a shallow pan set in an 
oil bath in such a manner that the temperature of the contents of 
the pan can be regulated with nicety. In this vessel the oil is 
subjected to a heat of 160 deg. to 200 deg. Cent. with constant 
stirring, until a sample on cooling has a semi-solid consistency. 
The oil is then vulcanised with sulphur in the ordinary manner. 


(Accepted August 1, 1900.) 

11,347. J. F. Senominicht, Lagerdorf, Germany. 
Cement Kilns. [1 Fig.) =. 22, 1900.—This invention 
relates to cement kilns of the kind in which the crude cement is 
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these difficulties by arranging a kiln in shaft form, and having a 
ape yA heating space in which the previously dried material 

heated before it passes into the burning compartment. At the 
level where this preparatory pons | space is, there is arranged 
above the burning compartment at the side of the said space 
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a drying chamber through which the gases from the heating eprce 

on their way to the chimney, thus drying the crude cemen; 
in the drying chamber, the walls of which are protected as much 
= from exposure to the outer air. (Accepted August 8, 


19,310. H. C. Holden, Woolwich, Kent. Lubricators. 
(2 £gs.] September 26, 1899.—To supply oil to various parts of 
an — with certainty and in the proper quantity when the 
machine is working, the supply ceasing automatically when the 
machine stops, there is arranged on or over the oil reservoir and 
above the level of the oil, a horizontal arbor which is revolved 
by the machine itself ; this arbor — through a cylinder or 
barrel, which revolves with it, and over the cylinder passes an 
endless chain, band, or similar device for raising the oil, the lower 
portion of which dips into the oil; under the chain or band is a 
deep groove cut round the cylinder, in which (but not rotating 
with the cylinder) lies a piece of wire, one end dipping into a. 
trough beneath the cylinder, the trough being connected by a 











supply pipe to the bearing requiring lubrication. The action of 
the lubricator is as follows : The oil is first raised by the chain to 
the top of the cylinder or barrel ; it then runs down into the 
groove, and from icted b wire down to the 
the bearing. 


there is condu y e 

trough, whence it flows through the pipe to ms 
multiplying the number of chains, grooves, wires, troughs, an 
pipes any number of bearings can be — or several bearings 
can be supplied from one trough. Regulation of the supply can 
be obtained by varying the speed of rotation of the barrel, or 
the size of the supply pipes, or by means of regulating devices on 
the pipes themselves, as any surplus oil which cannot find its way 
through the pipes overflows the trough into the reservoir again 
(Accepted August 1, 1900.) 


1 . D. Gilmour, Glasgow. Valves. [2 Figs. 
adel eis ts steam, water, pov gr ie valves of the screw- 
down type, the face of the valve r has a ring or bed of an 
amalgam or alloy of soft mietals, in lien of a ring of asbestos, 
leather, or other similar material. Itis stated that by the employ- 
ment of an amalgam or alloy in the valve cover, the face thereof 
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can be readily trued, thus enabling the valve to be maintained 

in efficient Saar order for a erable period of time before 

t of the valve cover becomes necessary. In 
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is is effected, as has previo n , by ng the| Descriptions with illustrations of inventions patented n & 
ot gases of the kiln immediately over the crude cement, the | United of America from 1847 to the t time, a 
is damaged by the high tem: of the gases, and | reports of trials of patent law cases in the United States, may 
that drying frames or trucks cannot conveniently be employed in | consulted, gratis, at offices of ENGINEERING, 35 and 36, 
chambers so heated. The object of this invention is to avoid | street, Strand. 
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CLAY-WORKING MACHINERY-AT THE 
PARIS EXHIBITION. 
(Continued from page 368.) 

A nomper of examples of continuous brick- 
making machines are shown ; in this type the clay 
is forced through a die at the bottom of a pug mill, 
and received on a travelling table. The dimensions 
of the die correspond to those of the brick, and the 
clay as it issues is cut into the desired size by a 
suitable device. The receiver may constitute a 
pugging mill, and drive the clay forward by a screw, 
or the clay previously prepared may be forced 
through the die by the pressure of a plunger in the 
cylinder. This class of machine, as usually made 


in France, consists of a heavy frame carrying a 





horizontal cylinder, in which, driven by gearing, 


illustrated in Fig. 10, though, perhaps, of a some- 
what lighter design, and differing in the construc- 
tion of the die (Fig. 11). Fig. 12, a brickmaking ma- 
chine shown by the Delahayes firm, is very similar, 
but it is provided with two pairs of rolls above the 
cylinder, so that the clay can be more thoroughly 
treated before passing through the die. The prices 
of these machines. range from 801. to 100l., in- 
cluding the cutting table and one set of dies. 
Other exhibitors of similar machines are MM. 
Lacroix, Pinette, &. The German clayworking 
exhibit. is that of Schlickeysen, of Berlin; it is 
placed in the German annexe on the Champ de Mars, 
Avenue Suffren side, and calls for special mention. 
The leading idea of horizontal cylinder and double 
feeding screw is the same, but they are provided 
with multiple dies ; one machine shown has four, 
so that. with the same machine, and at the same 





designed for working with hard, not very plastic ley 
The larger sizes have a capacity of 5000 to 10, 
bricks an hour ; but the. example shown in Paris 
is smaller, and has an output of 2500 to 5000. Of 
course, the powerrequired to drive is proportionately 
eater for the larger sizes, being from 50 to 60 
orse-power. The machine is driven through a fric- 
tion clutch pulley, shown separately in Figs. 15 and 
16, which show a four-armed device that can be, 
thrown in or out of contact with the inside of the 
pulley rim, by means of a lever shown in Fig. 13 ; 
when out of gear the pulley runs loose. The clutch 
consists of four arms fast on the main shaft, and each 
carrying at the end a rubber-covered block which, 
through the agency of springs, can be withdrawn or 
fo against the pulley by the lever before-men- 
tioned. The device for cutting the clay as it flows 
through the die, is automatic, and it should be men- 





Fic. 10, Brickmakina Macuine, CONSTRUCTED BY 


MM. Bovtet, or Biots. 


Fic. 11. Brickwakina Macutne, CoNsSTRUCTED BY 


MM, Joxy et Crz., Burots. 





Fic, 12. Brickmakina Macuine, ConstRucTep BY 
M. Detanayes, or Tours. 


are two screw shafts turning in opposite directions. 
The clay previously prepared is fed into the top of 
the cylinder through a hopper at one end, At the 
other end of the cylinder is attached the die, 
made of brass or steel: this die is movable, so 
that it can be easily replaced, when different 
roducts are to be made. ‘The prism of clay 
when bricks are being manufactured) issues 
slowly through the die on to a series of rollers 
constituting the table; to this table is hinged a 
cutting device consisting of a frame, to which wires 
ra stretched. The to-and-fro movement of this 
—, which is worked by hand, passes the wires 
“pc the clay, completing the bricks, which are 
then taken off the table by hand for kilning. There 
= many machines of this type at the Exhibition ; 
( at shown by Boulet, of Blois, is a good example 
- Fig. 10). In this, the clay is fed into the 
cylinder through a pair of crushing rollers. The 
; explains the complete installation, and shows 
A arges of gearing the rollers, and the screws 
poe in the cylinder. From 2 to 8 horse-power 
ont required to drive this machine, which turns 

700 to 1500 bricks an hour. MM. Joly, 





of Blois, show machines very similar to that 


| time, different ar aemge can be produced. Thus solid 


bricks, hollow bricks, flat tiles and moulded tiles are 
made simultaneously at the Exhibition. Fig. 14 
illustrates one of these machines ; it will be seen 
that the installation is a very complete one. The 
clay is raised by the endless chain of buckets and 
delivered into the hopper, whence it flows through 
the crushing rolls into the feeding cylinder. This 
is provided (in the example illustrated) with two 
lateral and one end die, but, of course, one only, 
or two of these, need be used if desired. The 
advantage of the system is evidently an increased 
output, and it is reliably stated that the quality is 
equally good. It should be noted that the Schlick- 
eysen machine is provided with a safety device by 
which the driving pulley.is thrown off if astone or 
other hard boy passes to the rollers with the clay; 
danger of breakage is thereby avoided. 
The American Clay-Working Machinery Com- 
pany, of Bucyrus, to whose exhibit reference 
already been made, show a machine of the 
continuous type, and called-the ‘‘ Giant Auger 
Machine ;” this is illustrated in Fig. 13, from 
which it will be seen the principle is identical, though 
details are different, ‘ak 








the machine is specially | 





Fic. 13. BrickMakING MAcHINE, CoNSTRUCTED BY THE AMERICAN 
Ciay-Workinc Macuinery Company, Bucyrus, U.S.A, 


tioned that ingenious fittings are applied to the die 
to make moulded bricks. 
Itsometimes happens, from the quality of the 
clay, or for other reasons, that the cylinder with 
the screw feed is not desirable, and the plunger 
type of machine is preferred. Essentially this con- 
sists of a cylinder with one of smaller diameter 
within it. The clay is fed into the larger cylinder 
and the smaller one being forced down presses the 
clay through the annular s and through a die 
placed in the side of the larger cylinder. Machines 
of this type are shown by MM. Joly, of Blois. 
Fig. 17 shows such a machine arranged for 
the manufacture of ordinary products, solid and 
hollow bricks, &c. But with a special arrange- 
ment it can be very quickly conve into a vertical 
machine, as shown in Fig, 18; it is thus specially 
adapted for making drain pipes, and any form of 
pottery that can be produced through a die. When 
used in this way it has to be mounted over a pit, 
in which is placed a balanced receiving table. This 
machine has a capacity of about 1500 bricks an 
hour. It costs 1241., and requires 3 to 4 horse- 
power to drive it. The construction is very strong. 
When making: bricks by machines of this type, 
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Fig. 12, &c., it is generally necessary to work the 
clay thoroughly before feeding it into the cylinder, 
and for this purpose any of the pug mills already 
described, are suitable, the clay ing, if desired, 
direct from one machine into the other. A com- 
bined installation of this class is exhibited by 
MM. Chambrette-Belon. The die with which 
the machine is fitted, delivers the clay continu- 
ously, but has a special construction. According 
to the constructors, when the clay is poor, and does 
not slip freely through the sides of the die, the 
latter must be kept well wetted. To do this, water 
under pressure is introduced in a hollow space 
found around the sides of the die, which is lined to 
shape by a set of thin metal plates, or by leather, 
the water passing through openings in the plates or 
leather, lubricating the prism of clay as it passes 
out. The continuous machines, whether operated 
by feeding screws or plungers, are adapted to make 
bricks of all sizes as well as blanks for tiles. For 
the latter a special cutting device is necessary, and 
it may be remarked here that all the cutting tables 
on the French machines shown are worked by 
hand. 

A few words may be added on the arrangement 
of cutting tables exhibited, which, as we just 
said, are operated by hand. Fig. 19 is a cutting 
table for tiles, shown by MM. Joly. When the 
prism of soft clay reaches the end of the table, the 
swinging frame carrying the wires is brought down 
sharply and then raised, the wires passing through 
the cuts made in the down stroke. A little practice 
enables the workman to do this easily. Another cut- 
ting device by the same exhibitors is so arranged that 
the blanks between embossed cylinders, and 
are delivered finished (see Fig. 20). In another 
arrangement the cutting wires can work in either 
direction, so that the cut can be made upwards or 
downwards, indifferently. 

The American machine to which we have already 
referred is supplied with an automatic cutting 
device, which is illustrated in Fig. 21. The oscil- 
lating wire frame is driven by gearing from the 
machine itself, the speeds being so regulated that 
the passage of the wires through the clay does not 
affect the form of the bricks. The distance between 
the wires is easily regulated, so that slabs of any 
thickness can be cut. As the bricks leave the table 
they are carried away on an endless travelling belt. 

The tile blanks just referred to are brought direct 
to the tilemaking machines, which are simply 
presses with dies of various kinds, according to 
the pattern of tile to be produced ; the moulds 
or dies may be either of plaster or steel, accord- 
ing to whether the clay is hard or soft. The 
blank being placed between the dies, it is exposed 
to considerable pressure, and is removed much 
compressed and having the form and design of the 
finished tile. 

The tile presses are generally operated by a 
screw. MM. Boulet and Co. show some examples 
of this type, illustrated by Fig. 22. Others are on 
the system exhibited by Pinette and Co. In this 
the lower mould is repeated on the five faces of a 
revolving block, Fig. 23, caused to turn intermit- 
tently by the gearing shown. A clay blank is placed 
on the inclined face of the mould, which then turns 
through one-fifth of a revolution, bringing the blank 
into a horizontal position under the upper mould, 
which is mounted at the end of a rising an 
falling crosshead, the relative movement being 
so adjusted that the upper mould descends on the 
stationary blank, and forms the tile ; the revolving 
lower mould then makes one-fifth of a turn, the 
stamped tile is removed from one side of the 
machine, a new blank is laid on the mould on the 
other side, and the operations are repeated. Such 
a machine as this produces 500 tiles an hour. 
MM. Chambrette-Belon exhibit a machine of this 
class, with the difference that the upper mould is 
fixed, and the lower one »isés and falls, revolving 
intermittently, of course, as in the Pinette machine. 
It is obvious that the moulds can be changed, so as 
to produce different patterns of tiles. In all these 
machines care has to be taken that the total 
pressure exerted is divided between several dis- 
tinct movements, between which the clay is partly 

i from the moulds in order to free it from air. 

Belonging to the same branch of this industry 
are the machines for making small flat tiles for 
paving, &c. But to obtain a sufficiently compact 
and regular product, a firm clay should be used, 
and thoroughly compressed. MM. Boulet exhibit 
machines of this class, illustrated in Fig. 24, and 
which is applicable for making hard tiles and facing 


bricks. As will be seen, the table of this press has 
three moulds which are passed successfully under 
the rising and falling plunger that is operated by a 
screw worked by friction gear. 

For second quality tiles, hand machines are 
chiefly used, an ordinary type being that shown in 
Fig. 25, a Brethin press, made and exhibited in 
various sizes by the Delahayes Company. This 
press is largely used in France; it consists of a 
heavy cast-iron vertical frame, and a table of wood, 
the whole machine being mounted on wheels asshown. 
Without detailed drawings it would be very difficult 
clearly to explain the ingenious mechanism of this 
press ; that it is an excellent machine for its pur- 
pose is proved by its wide use in France. Another 
type of press is shown by MM. Joly, in which the 
top piece is fixed and the mould rises and falls, 
the pressure being exerted on the clay in the 
mould by knuckle-jointed levers. The largest 
machine of this kind is the heavy power fress 
shown by the Clay-Working Machine Company of 
Bucyrus, and which is able to treat a large quan- 
tity. It forms a supplementary machine to the 
continuous brick mill, the bricks coming from the 
cutting table and endless band already described, 

ing on to the table of this machine and into 
the moulds, two being pressed at each operation ; 
the pressed bricks are then passed on to the delivery 
table. The various processes of the machine are 
automatic. 
(Zo be continued ) 





THE BRITISH ASSOCIATION. 
(Continued from page 365.) 
SHop Buitprnes. 

THE session in Section G, on Tuesday, the 
11th inst., was continued by the reading of a paper 
by Mr. E. Kitson Clark on ‘‘Shop Buildings.” The 
paper dealt with a large number of matters con- 
nected with workshop arrangement and design in 
great detail. For instance, in dealing with the 
smiths’ shop department, the distance of the wall 
from the striker’s hammer, width of gangways, and 
other details of spacing, are given in full. The 
material of walls, cost of bricks, glass, and wood, 
corrugated iron, forms of roofs, flooring, side walls, 
and many other matters are set forth in detail. 
Some remarks the author made at the conclusion 
of his paper were to the effect that in his opinion 
many modern workshops are extravagantly costly. 
As an instance, he gave the flooring used in Messrs. 
Loewe’s machine-tool factory in Berlin. This, our 
readers will remember, was illustrated in these 
columns.* The flooring is doubtless of a very costly 
description, and is laid on steel joists filled in with 
cement concrete. On pine sleepers imbedded in 
the concrete are nailed pine planks, whilst on these 
planks are nailed, crossways, hard maple boards. 
This form of flooring is undoubtedly very dear in 
first cost, but it is said that it is cheaper in the 
long run. Mr. Kitson Clark remarked that pine 
butts could be bought very cheaply, and answered 
all the purpose when rammed in. That they can 
be bought very cheaply there is no doubt, but 
whether they answer the purpose is a matter cer- 
tainly open to question. e facing of hard maple 
on the Loewe floor, which, it may be said, has 
been adopted from American practice, enables heavy 


q| parts, castings, and so forth to be dragged across the 


floor without splintering the wood. In this way 
economy is gained in lifting appliances, to say 
nothing of hastening the work and thus saving 
wages. No doubt lavish expenditure, for which 
no adequate return is received, is foolish ; but it is 
a striking fact that the American engineering firms, 
both in the steel-making industry and in the engi- 
neering branches, that are pressing most closely 
upon us in competition abroad, and even in our 
own country, are those who have been most fearless 
in their expenditure on plant, and factory appli- 
ances generally. Mr. Clark’s statements may be 
sound as to unnecessary outlay ; but, for our own 
part, we think far more money is lost in this 
country by parsimony or timidity in risking money 
than by lavish expenditure. 

THe INTERNAL ARCHITECTURE OF STEEL. 
Professor J. O. Arnold, of University College, 
Sheffield, next read an interesting and instructive 
paper with the above title. After some introduc- 
tory remarks, he said that the elements, other than 
iron, of ordinary steel, the compounds of which 
can be directly recognised by the microscope, are 











* See ENGINEERING, vol. Ixviii., pages 525 and 530. 


carbon and sulphur. The sulphide has, however, 
been curiously neglected by most metallographists, 
Phosphorus, silicon, chromium, nickel, tungsten, 
&c., can only be recognised indirectly by their 
influence on the carbide of iron and the crystallisa- 
tion of the mass. At 1100 deg. Cent. the various 
elements in steel are mobile or fixed, the former 
being carbon, sulphur, phosphorus, and nickel, 
Manganese and silicon are not definitely known. 
The author illustrated the micrographic features 
marking the passage of pure iron into steel by a 
series of drawings. Pure iron appears as polygons 
formed by the interference of allotrimorphic crystals 
belonging to the cubic system. By the addition of 
carbon, iron is conve into true steel, or pearlite, 
which consists of 80 per cent. of iron, holding in 
suspension 13 per cent. of carbide of iron in the 
form of minute plates or granules. The way in 
which the structure is shown by etching was de- 
scribed by the author, and the result of further ad- 
ditions of carbon, until, with .9 per cent. of carbon, 
the iron becomes saturated and the whole structure 
is pearlite, was dealt with. With 1.2 per cent. of 
carbon, the metal is super-saturated, and consists of 
a matrix of pearlite forming large cells, the walls 
of which are cementite. Saturated and super. 
saturated steels are used mainly for machine tools, 
whilst sub-saturated steels are employed for struc- 
tural pu s. The effect of other elements is 
also dealt with, and the way in which small per- 
centage of carbon modifies the structure of pure 
iron is pointed out. The effect of annealing is 
also referred to, the change in the physical pro- 
perties of annealed steel is, of course, well known. 
The chemical composition being the same after 
annealing, it remains, the author said, for the 
microscope to determine the cause of the decisive 
fall in the limit and ultimate stress caused by 
annealing. This was well shown by diagrams, 
prepared from microsections, hung on the wall. 
By the process of annealing, the long straggling 
veins, or small patches of granular pearlite, were 
changed to compact laminated areas partially sur- 
rounded by cell walls of cementite. The influence 
of annealing on manganiferous metal is also very 
marked, but differs in its nature from the effect 
produced on pure iron and carbon steel. There is 
a decisive fall in limit and stress, which is not the 
case with carbon steel, and it is accompanied by a 
distinct increase in ductility. These mechanical 
differences are correlated with distinct alterations 
of microstructure. The differences between the 
carbon: manganese steel and the nearly pure carbon 
steel are due to the stiffening of the iron matrix 
by the manganese diffused through it, and to the 
mobility of carbide of iron being much retarded if 
the iron matrix contains an appreciable quantity of 
manganese, say .05 to 1 per cent. 

Turning to another section of the author’s paper, 
we find the statement that the mechanical tests 
specified by engineers do not invariably form a 
guarantee that such a steel is fit for its purpose ; 
a steel that may bend double cold without any sign 
of returning, and may stand a satisfactory tensile 
test, may suddenly rupture without elongation 
under a stress far below its elastic limit; the 
explanation is that mechanical tests cannot 
determine whether the structural constituents of 
the steel will cleave under long continued and 
severe vibratory stresses. It is to the micro- 
scope that the engineer must turn for this 
information. Rupture under vibration may be due 
to interconstitutional cleavage taking place along 
the junction lines of two constituents ; or to inter- 
crystalline cleavage taking place along the junction 
lines of like crystals. In an isolated case, St 
has shown that brittleness of some steel sheets was 
due to an internal cleavage of the secondary 
crystals of iron, resembling a true mineral cleavage. 
The following ap ces indicate dangerous steels: 
(a) loose intercrystalline ferrite joints ; (b) a trellis- 
work section, the ‘‘laths ” being iron and the spaces 

lite ; (c) cellular structure of any kind. The 
tter is an extremely dangerous form. Sulphide 
of iron seems only to exist in steels very low in 
manganese, and is i by its pale 
brown colour. In globules it exerts the least 
injurious effect ; but when the ingot is subject eA 
high initial temperature, the globules of sulphide 
become liquid, and are rolled into lamin. 7 
form must be regarded asdangerous. As cell w 
of a mesh-like appearance, sulphide rarely occurs 
in forged steel, se frequently in smal! s 
castings before annealing ; it is invariably a most 





dangerous constituent, 
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In concluding his paper, the author wished 
strongly to deplore the manner in which physicists 
continue to ignore the work of steel metallurgists 
on the physics of iron and steel ; the result is that 
what might have been very valuable researches on 
the magnetic properties of steel, cannot be accepted 
as trustworthy by the metallurgist, because he 
knows that, aithough the researches have been con- 
ducted with much skill, nevertheless the physicist 
almost invariably neglects the most elementary 
metallurgical precautions ; simply because, as a 
doctor of science remarked to the author, ‘‘ physi- 
cists cannot find time to read the technical papers.” 
The obvious retort to such a plea is that physicists 
can often find time to make elaborate researches 
under conditions which render even approximate 
accuracy impossible. To put the foregoing indict- 
ment into definite and concrete form, the author 
instanced a series of steel bars upon which deter- 
minations of permeability and permanent mag- 
netism were about to be made for correlation with 
carbon percentages. -Many such determinations 
had been made, but the results were of more than 
dubious accuracy. The analyses are given, hut it 
is seldom stated whether the drillings were 
taken from the bar or the ingot. The pre- 
vious thermal history of the steel is never 
stated. Again, no micro-sections of the bars 
or rings ever seem to be made. The average 
bar of hard steel as it comes from the rolls 
consists of an attenuated ring of nearly carbonless 
iron, then a ring of soft steel, then a ring of satu- 
rated steel, then the true super-saturated structure, 
say, of 1.5 steel. As often as not the physicist gets 
the bars rolled nearly to size, cleans them up, and 
reports the results obtained from such a concentric 
compound bar as those correlated with a steel 
throughout which is evenly diffused, say, 1.5 per 
cent. carbon. The author considered it not neces- 
sary to further comment upon the hopeless initial 
error involved in such proceedings. 

How to remedy such a deplorable state of affairs 
did not appear to him clear. Pure scientists will 
not read the work of the applied scientist, because 
it is published in technical papers. Purely scientific 
socizties, such as the Royal and Chemical, will not 
recognise applied work, nor will they allow papers 
on such subjects to be published in their proceed- 
ings. The net result is that the pure physicist and 
the applied physicist, instead of working together, 
the one supplementing the work of the other, are 
at cross-purposes. Such a state of things cannot, 
Professor Arnold said, be conducive to the ad- 
vancement of science. 

The discussion on Professor Arnold’s paper was 
opened by Mr. Rosenbain, of Cambridge, who 
wished to support what had been said about the 
importance of the microscope to metallurgists and 
physicists. Professor Ewing was making a strong 
point of microscopic work. He did not, however, 
agree with the concluding remarks of the paper, for 
he had found no difficulty in getting papers accepted 
by the Royal Society. He further did not agree 
with the author in his inference that true mineral 
sleavage was rare. He found it the rule rather 
than the exception. 

Sir Alexander Binnie agreed that ordinary engi- 
neers tests want further extension. He gave an 
instance of the links of old Hammersmith ridge. 
When that structure was pulled down, these links 
were sold to Arrol’s, to go to the work being carried 
on at the Forth Bridge. Though they had suc- 
cessfully stood the tension put on them for so many 
years—they were, of course, of wrought iron—when 
they were put in the railway truck some of them 
actually fell apart through the vibration. 

Professor Arnold, in reply, said that no doubt Mr. 
nbain was right so far as his experience went in 
regard to the action of the Royal Society, but he 
te Probably in a favourable position. It was not, 

Owever, a question of getting the Royal Society to 
pg & paper, for there was no difficulty about 

t, but rather the getting them to publish it. A 

Tge number of papers were accepted and stowed 
ae | never to see the light again. A's to cleavage, 
inet heres oem cs, rial 
knew of or} pe ey were speaking of steel, and he 

, Stead ve € case, and that was produced by 
oe aaa dae had never been able to explain it 
‘ A ae Uce it again. When it was considered how 

Specimen stretched before it gave way, how 


the e 5 
he amc goin out and slide against each other, 


steel gave way 


would be a strange thing to say that 
with a mineral cleavage. There was 


— change in steel. That referred to the 
well-known loss of ductility that was noticed in 
steel that had been subjected to a black heat and 
had not been subsequently annealed. That was a 
problem that was worthy of further attention. 

Professor Goodman, in referring to the author's 
last remark, said that the cause of the blue heat 
condition was obscure, It was a part of his course 
to illustrate to students the effect on steel of heat- 
ing it in the way referred to, and then breaking 
the piece to show its brittleness. He nearly 
always obtained the desired bad result, but every 
now and then a specimen would prove annoy- 
ingly virtuous and would bend as well as if it 
had been annealed. 


A New CatLorimeter. 


Professor Goodman next read a 

he described ‘‘A New Form of Calorimeter for 
Measuring the Wetness of Steam.” This paper 
described an apparatus for the purpose indicated 
which has been designed by the author. Its essen- 
tial parts are a e beam which will turn with 
tbo fb. when weighing 120 lb. Two cylindrical 
tanks are suspended one above the other from the 
scale beam hook. A small mixing injector is 
attached to the bottom of the top tank through 
which the cold water from that tank passes, and is 
there mixed with the steam, which is supplied by a 
removable flexible steam pipe. The mixed steam and 
water pass a thermometer with a naked bulb on its 
way through the pipe between the two tanks. An out- 
let cock enables the lower tank to be emptied at will. 
A double scale pan is suspended from the other 
end of the scale beam; a small upper one is for 
steam weights and a lower one for water weights. 
The object of using the two pans is to prevent mis- 
takes when weighing the two quantities separately. 
The method of using the instrument is as follows : 
The top tank is filled with water until it just 
counterbalances the weight in the large scale pan— 
usually two standard 56 lb. weights. The tem- 
perature, ¢,, of the water in the top tank is then 
measured to the nearest one-tenth of a degree. A 
steam pipe, after thoroughly blowing through, is 
then coupled up, and at a given sigaal both the 
stesm supply valve and the water cock on the in- 
jector are opened ; the water from the top tank 
then runs into the injector and mixes with the 
steam ; the mixture is delivered through a pipe to 
the bottom of the lower tank. The instant the above- 
mentioned valves are opened, an observer begins 
to take readings of the outlet temperature at every 
10 or 15 seconds. The experiment is continued 
until the top tank is vonage gs i which usually 
takes about five minutes. en at a given signal 
both the steam and water valves are shut off at the 
same instant, and the flexible steam pipe is un- 
coupled. The whole apparatus is again balanced 
u . placing small weights 1, on the top scale pan, 
which represent the weight of steam that has been 
mixed with the water. They are left in position, 
and the lower tank is emptied by means of a cock. 
When all the water has drained out, the apparatus 
is balanced up for the third time by the weights 
W, on the large scale pan. The weight of the water 
which has been mixed with the steam is then 
WwW = Ww, ey W,. 
: The steam pressure having been noted during the 
test, all the data needed for calculating the ‘‘ dry- 
ness fraction” x of the steam has been obtained. 
If L be the latent heat of the steam, and ¢ its tem- 
perature, and ¢, the mean outlet temperature as 
obtained from the thermometer, we have 


(aL +t - &) w = W (t,—%t,), 
W (q-4) + 4-t 


t= L 
The possible sources of error in an instrument of 
this type are dealt with, but they were said to be 


small. 

Professor T. Hudson Beare referred to the diffi- 
culty of collecting a fair sample of steam for test- 
ing for wetness. The way in which water travels in 
a steam pipe often struck him as remarkable. In 
one case that had come under his notice, the steam 
pipe had a fair slope up from the boiler to the en- 
gine, and the flow of steam was not rapid. In spite 
of this, water came over intermittently, the gulps 
arriving every 2 or 3 minutes into the separator. 
He agreed that the proper way was to take the steam 
to be tested from a vertical pipe ; but if a horizontal 


per in which 


whence 





One case in Ww 


hich the microscope failed to show a 





pipe must be used for the purpose, it was best to 
have a perforated internal pipe pierced with holes 


and entering the steam pipe in a vertical direction, 
as explained by the author. He agreed that the 
wire-dzawing calorimeter could not be used with 
any degree of dependence. 

rofessor Goodman gave some particulars of a 
test he had made with boilers that were such noto- 
rious primers in the district (Leeds) that the atten- 
dant was supposed to have thought he had charge 
of hydraulic engines. He took a sample of steam 
with a horizontal internal collecting pipe, and 
found only 2 per cent. of water ; but when the pipe 
was or vertically, the result was 19 per cent. of 
water. 

This was the last paper read in Section G, to be 
known for the future as the Engineering Section, 
and the proceedings were brought to a conclu- 
sion by the passing of a vote of thanks to Sir 
Alexander Binnie. 


THe PuysicaL aND CHEMICAL SECTIONS. 


Though not ranking with the great meetings—for 
the attendance only reached the figure 1914—Brad- 
ford will be remembered as a thoroughly pleasant, 
as well asa very interesting and instructive meeting. 
Section A, Mathematical and Physical Science, was 
as busy as ever, and divided into sub-departments : 
Mathematical, Astronomical, and Meteorological, 
on three days, two departments sitting simulta- 
neously ; it disposed altogether of 66 papers, or 
of 54 if we leave out the strictly mathematical 
matters with which this notice cannot deal. Sec- 
tion B, Chemistry, as a rule, not overburdened 
with papers, sat late into the afternoons, and sub- 
divided into two os grag (a quite exceptional 
occurrence) on Tuesday, in order to get through its 
39 = without being obliged to hold a meeting 
on Wednesday. As both these departments dealt 
with subjects of considerable importance, the sub- 
division was not generally welcome; and it may 
indeed be questioned whether those subdivisions, 
which so far had been confined to Section A, are 
desirable in the general interest. .It may be that 
the leading scientists attach more importance to the 
informal exchange of views than to the reading and 
discussion of specific papers. But if discussions 
are arranged like that on Ions, it is rather a pity 
that members whom ipo bee | would wish to hear, 
are detained in some other Subsection, especially 
when so many well-known faces did not. come to 
Bradford at all. That was so this year, and we 
cannot remember so short a list of foreign visitors. 
It comprised exactly ten names, among whom we 
mention, as connected with Sections A and B: Dr. 
Ossian Aschan, of Finland; Dr. J. A. Mathews, of 
Columbia ‘University, New York ; De. Stephanos, 
of Athens. The Paris Exhibition, with its many 
congresses, had partly to answer for this. The 
standard of papers was well maintained. The secre- 
taries of A were Messrs. P. H. Cowell, A. Fowler, 
C. H. Lees, C. J. L. Wagstaffe, W. Watson 
(recorder), and E. T. Whittaker; of B, Messrs. 
W. M. Gardner, Kipping, W. J. Pope, and T. K. 
Rose (recorder). 

The discussion of educational matters in the 
Chemical Section led to the formation of a new 
Section on ‘‘ Education,” which will be constituted — 
next year at Glasgow. We group the papers 
beginning with Section A, but not adhering to the 
order in which they were read. 


Tae Dynamics or AUTHER. 

Last year the Section had listened to the beauti- 
ful philosophical discourse of Professor ae ea 
The keynote which Dr. J. Larmor, M.A., F.R.S., 
struck in his Presidential Address was not less high 
certainly, and it vibrated through some of the 
papers subsequently read. But it may be safer at 
once to refer to the remarks with which Professor 
Fitzgerald seconded the vote of thanks: ‘‘ He did 
not suppose that many had been able to follow, nor 
even to divine, perhaps, what Dr. Larmor was aim- 
ing at.” Before coming to his real subject, Dr. 
Larmor took note of the losses which his depart- 
ment of science had recently sustained ; the mathe- 
maticians Bertrand (France), Sophus Lie (Norway), 
Beltrami (Italy), the physicists G. Wiedemann 

Germany), and D. E. Hughes and Th. Preston 
(Geeat Britain), have sued away. Dr. Larmor 
then referred to the international co-ordination of 
scientific literature ; to the important work which 
mathematicians and physicists have accomplished 
at the Paris congresses; to the three volumes of re- 
ports on progress of physical science, due to the 
initiative of the French Physical Society ; to the 








publication of the classical works of J. C. Adams, 
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Lord Rayleigh, and others ; and to university and 
college training in England. His views on the 
latter topic should carry weight. ‘‘The system of 
examinations has formed an admirable stimulus for 
the effective acquisition of that general knowledge 
which is the necessary part of all education. Except 
for workers in rapidly progressive branches of tech- 
nical science, a broad education seems better 
adapted to the purposes of life than special trainin 
over a narrow range. But the case is change 
when preparation for a specialised profession, or 
mastery of the lines of attack in an unsolved pro- 
blem, is the object. The general education has then 
presumably been finished; in expanding depart- 
ments of knowledge, variety rather than uniformity 
of training should be the aim, and the genius of a 
great teacher should be allowed free play, without 
external trammels. It would appear that in this 
country we have been liable to unduly mix up two 
methods. We have been starting students on 
original research when their time would be more 

rofitably employed in acquiring a broad basis of 
Lnostotims, As a result, we have been extending 
the examination test from the general knowledge, 
to which it is admirably suited; into the specialised 
activity which is best left to the stimulus of per- 
sonal interest.” 

The famous treatise which opened the modern 
era by treating modern magnetism and electricity 
on a scientific basis, resting on the explorations of 
fields of force, was sng just 300 years ago by 
William Gilbert. hen the British Association 
last met at Bradford in 1873, the modern theory 
which largely reverts to Gilbert’s way of formula- 
tion, had received its classical exposition only 
two years before by Clerk Maxwell. In referring 
tothe practical development of electrical science 
which has accompanied the theoretical advance, 
Dr. Larmor points out that the energy is trans- 
mitted at such a lightning speed, that at any given 
instant only an exceedingly minute portion of it 
is in actual transit, and that the part played by the 
coarsely constituted material conductor is only that 
of a more or less imperfect guide which directs the 
current of «ethereal energy. The advance in the 
experimental knowledge of molecular phenomena, 
as exhibited by the discharges through rarefied 
gaseous media, he proceeds, has brought into pro- 
minence a development of Maxwell’s theory ; the 
atoms or ions are now definitely introduced as the 
carriers of those electric charges which interact 
across the ether, and so produce the electric fields 
whose transformations were the main subject of the 
original theory. We are then led, in electric and 
ethereal theory, as in the chemistry and dynamics 
of the gaseous state, to the consideration of the 
individual molecules of matter, and Dr. Larmor’s 
address bears particularly on the scope and validity 
of this molecular order of ideas. 

Maxwell himself was trained in the school of 
physics established in this country by Sir George 
Stokes and Lord Kelvin, in which the dominating 
idea has been that of the strictly dynamical foun- 
dation of all physical action. The more advanced 
reformers have now thrown overboard the appa- 
ratus of potential functions which Maxwell found 
necessary for the dynamical consolidation of his 
theory. The disposition is spreading that the New- 
tonian dynamical principles, which have formed 
the basis of physical explanation for nearly two 
centuries, must be replaced by a method of direct 
description of the mere course of phenomena, apart 
from any attempt to establish causal relations. The 
direct recognition in some form of the part played 
by the ether has become indispensable ever since 
the discoveries of Hertz (1887) left no further room 
for doubt that the physical scheme of Maxwell was 
more than a brilliant speculation. The domain of 
abstract physics is roughly divisible into two regions. 
In one of them we are mainly concerned with inter- 
actions between one portion of matter and another 
portion occupying a different position in space ; such 
interactions have comparatively simple relations, 
traceable to the simple and uniform constitution of 
the intervening medium. The other province is 
that in which the distribution of the material mole- 
cules comes into account. To this region we must 
assign all phenomena which are concerned with 
the un-coordinated motions of the molecules, 
including the range of thermal and in part of 


radiant actions ; the only possible basis for detailed 
theory is the statistical dynamics of the distribyu- 
tion of molecules. The far more deep-seated and 
mysterious processes which are involved in chan 

in the constitution of the individual molecules 








themselves, are mainly outside the province of 
physics, which is competent to reason only about 
permanent material systems, and must be left to 
chemistry and physiology. Yet the chemist pro- 
claims that he can determine only the results of 
his reactions and the physical conditions under 
which they occur; the character of the bonds 
which hold atoms in their chemical combinations is 
unknown, though wonderful progress has been 
made as to the topography of complex molecules, 
based on the narrow foundation of the atomic 
theory. 

The reference of the uniformity in the inter- 
actions at a distance between material bodies, to 
the part played by the ther, Dr. Larmor con- 
tinues, is a step towards the elimination of random 
hypotheses about laws of attraction between atoms. 
It also places that medium on a different basis 
from matter, in that its mode of activity is simple 
and regular, whereas intimate material inter- 
actions must be of illimitable complexity. We 
should, therefore, not be tempted towards explain- 
ing the relations defining the activity of the «ether 
by treating them as mechanical consequences of 
concealed structure in that medium; we should 
rather rest satisfied with having attained to their 
exact dynamical correlation, just as geometry 
exposes or correlates, without explaining the de- 
scriptive and metric properties of space. The view, 
held on the other hand, which considers the pres- 
sure and thrusts of the engineer and the strains 
and stresses in the material structures and which 
he transmits from one place to another, to be the 
archtype of the processes by which all mecha- 
nical effect is transmitted, implies that we may 
ultimately discover something analogous to struc- 
ture in the celestial space. 

At a time when the only definitely ascertained 
function of the ether was the undulatory pro a 
tion of radiant energy across space, Lord Kelvin 
came to the very striking conclusion that on the 
hypothesis that the wether is like material elastic 
media, it would not be necessary to assume its den- 
sity to be more than 10—"* of that of water, or its 
optical rigidity to be more than 10-* of that of steel 
or ‘glass. The zether would be merely an impal- 
pable material atmosphere for the transference of 
energy by radiation, while ordinary matter would 
be the seat of all this energy. But this way of 
es agp the absence of sensible influence of the 
wether upon the phenomena of material dynamics 
lost much of its basis when it was recognised that 
the same medium must be the receptacle of very 
high densities of energy in the electric fields. 
Quite recently, as Dr. Larmor added in a foot- 
note, Lord Relvin has, however, declared that a 
density of the ether of 10—° which would not ap- 
preciably affect the inertia of matter would permit 
transmission of magnetic forces by stress ; but this 
solid ether is still taken to be freely permeable to 
the molecules of matter, and—we fancy—a severe 
puzzle to the ordinary mind. The other mode of 
explanation regards the ether as the very essence 
of all physical actions, and correlates the absence 
of obvious mechanical evidence of its intervention 
with its regularity and universality. 

On this latter plan the material atom must be 
some kind of permanent nucleus that retains around 
itself an ethereal field of physical influence—such 
as, for example, a field of strain. We can recog- 
nise the atom only through its interactions with 
other atoms that are so far away from it as to be 
practically independent systems. Just as the ex- 
ploration of the distant field of a steel magnet, 
itself concealed from view, cannot tell us anything 
about the magnet except the amount and direction 
of its moment ; so we cannot know anything as 
to the essential structure of the ultimate atom if, 
as seems most likely, the distances at which they 
are kept apart are large compared with the dia- 
meters of the atomic nuclei. If that be so, it will 
appear all the more striking that physicists have 
been able to divine the mode of operation of the in- 
tangible ether. But our knowledge has been acquired 
by a comparative process. The mechanism of the pro- 
pagation of light would never have been studied in 
the free ether of space. It was possible, however, 
to determine the way in which the characteristics 
- optical propagation are ae ore when it takes 
place, not in empty s , but in a trans nt 
material body, an al * gee is canal th 
the network of material molecules ; inasmuch as the 
length of a single wave of radiation covers thou- 
sands of these molecules, the wave motion still re- 
mains uniform and does not lose its general type. 





The dynamics of ether—in fact, the recognition 
of the existence of an «ther—has, as a matter of 
history, been reached through the study of the dy- 
namical phenomena of matter. When the dynamics 
of a material system is worked up to its purest and 
most general form, it becomes a formulation of the 
relations between the succession of the configura- 
tions and states of motion of the system, the assist- 
ance of an independent idea of force not being 
usually required. We presume that the system is 
self-contained, that its motion is not dissipated by 
agencies of the frictional type, and that its 
connections can directly be specified by purely 
geometrical relations tween the co-ordinates 
excluding such mechanisms as rolling contacts, 
The course of the system is then determined 
by some form or other of a single fundamental 
property, that any alteration in any small por- 
tion of its actual course must produce an increase 
in the total ‘‘action” of the motion. We may, 
perhaps, put in a word in explanation of this prin- 
ciple of Least Action, first advanced by Maupertuis 
in 1740, and developed by Hamilton. By action, 
we understand for a single = either the space 
integral of momentum, or double the time integral 
of the kinetie energy, calculated from any assumed 
position of the particle or any epoch. The prin- 
ciple of Least Action states : If the sum of the poten- 
tial and kinetic energies of asystem is the same in all 
its configurations, then of all the sets of paths by © 
which the particles can be guided by frictionless 
constraint to pass from one given configuration to 
another, that one for which the action is least, is 
the natural one, or requires no constraint. Ex- 
amples are difficult to give; the corpuscular theory 
of light would supply one. As long as the medium 
is homogeneous and isotropic, the speed of a cor- 
puscle in it is constant. e action is thus reduced 
to the product of the constant speed of the corpuscle 
by the length of path; hence the principle shows 
that the path must be a straight line. 

When the principles of the dynamics of material 
systems are refined down to their ultimate common 
basis, to return to Dr. Larmor’s line of argument, 
this principle of minimum action is what remains. 
Hertz preferred to express its contents in the form 
of a principle of straightness of course or path; it 
comes to the same. Two systems in which the action 
is expressed by the same formula are mathematic- 
ally identical, and have all dynamical properties in 
common ; and the ultimate test that a system is 
dynamical, is not that we can trace mechanical 
stresses throughout it, but that its relations can 
be consolidated in accordance with the principle of 
minimum action. Are we, Dr. Larmor proceeds, 
justified in treating the material molecule, so far as 
revealed by the spectroscope, as a dynamical 
system? Its intrinsic energy is certainly permanent, 
and not subject to dissipation ; otherwise the mole- 
cule would gradually fade out of existence. The 
extreme precision and regularity of detail in the 
spectrum shows that the vibrations which produce 
it are exactly synchronous, whatever be their 
amplitude. -As all indications point to the molecule 
being a system in a state’of intrinsic motion like a 
vortex ring, or a stellar system in astronomy, we 
must consider these radiating vibrations to take 
place around a steady state of motion, which does 
not itself radiate ; not around a state of rest. The 
principle of action quite covers these conditions, and 
the introduction of the ether into the system has 
not affected its application. But when we wish to 
explain the transmission of the pull in an electric 
motor, we seem to be debarred from imagining the 
zether to act as an elastic connection which 18 
merely the agent of transmission of a pull from the 
one nucleus to the other, because there are already 
stresses belonging to and constituting an_ intrinsic 
part of the terminal electrons (charged atoms), 
which are distributed all along the medium. 
Maxwell, Helmholtz, Heaviside, Hertz, and others 
have attempted to express the mechanical pheno- 
mena of electrical action in terms of a transmitting 
stress. The question urgently demands decision. 

The view that the — atom ry ~ —s 
regards physical action, of the nature of a struc 
— her involving an vy ta of athereal 
strain all around it, not a small body which exerts 
direct actions at a distance according to extraneous 
laws of force, was practically foreign to the 
eighteenth century when mathematical physics were 
modelled on Newtonian astronomy. Owing to 
Faraday’s mathematical instinct, probably the 
modern theory of the zther obtained a start from 
the electric side. Helmholtz, in the abstract 
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ics of continuous media, opened up new 
ed when he recognised that if the distri- 
bution of the velocity of spin at those places 
in the fluid where the motion is vertical be 
assigned, the motion in every part of the fluid is 
therein kinematically involved. This, combined 
with the theorem of Lagrange and Cauchy, that the 
spin is always confined to the same portions of the 
fluid, formed a starting-point for his theory of vor- 
tices, which showed how the subsequent course of 
the motion can be ascertained without considera- 
tion of pressure or other stress. The recognition 
of the permanent state of motion constituting a 
vortex ring as a determining agent as regards 
the future course of the system, was justly 
considered by Helmholtz as one of his greatest 
achievements. The principle had entirely eluded 
the attention of Lagrange and Cauchy and Stokes. 
In hydrodynamics we may consider the fluid 
medium to be pervaded by permanent vortices 
circulating round solid rings as cores. The new 
theory regards each vortex as a permanent reality, 
and attacks directly the problems of interaction 
with other vortices. If the cores are thin, they 
may interact mechanically, as Lord Kelvin and 
Kirchhoff proved, like linear electric currents ; re- 
pulsions and attractions would be interchanged in 
the analogy, however, and the vortex cannot now 
be identified with a mere core bounded by a definite 
surface, but is essentially a configuration of motion 
extending throughout the medium. Thus, we are 
again in face of the fundamental question whether 
all attempts to represent the mechanical inter- 
actions of electro-dynamic systems, as transmitted 
from point to point by means of simple stress, 
are not doomed to failure. Helmholtz had 
worked on lines suggested by Stokes, and in Great 
Britain the vortex-atom theory has eagerly been 
developed. 

In his Presidential Address to the Physical Con- 
gress at Paris, Dr. Larmor continued, Poincaré 
had accepted the principle of Least Action with 
the limitations imposed by Newton’s law of equality 
of action and reaction ; he would, however, be satis- 
fied if the effects could be traced indirectly across 
the intervening ether by stress. This view appears 
to exclude all atomic theories of the general type of 
vortex-atoms, in which the energy of the atom is 
distributed throughout the medium instead of being 
concentrated in a nucleus. On the other hand, 
however, Poincaré has enlarged the possibilities of 
dynamical explanations by extending the principle 
of Least Action to systems involving permanent, 
obvious, or latent, motions. In his further re- 
marks, Dr. Larmor mentioned the utility of models 
and how far models stand by themselves. By 
models we have to understand worked-out ana- 
logies, such as Rankine and MacCullagh’s ether, a 
rotationally elastic medium. All such similia have 
their limitations. But we may go too far in re- 
moving the intellectual scaffolding by which our 
knowledge is reached. It is not necessary to 
assert that the universe is like an enclosed 
clock, wound up to go, whose movements we 
can watch and tabulate, and in a measure-predict, 
but that any attempt to probe the underlying con- 
nection would be illegitimate. Models do not-in- 
volve any risk for master minds like Descartes and 
Newton. But who is to decide what is essential 
fact and what intellectual scaffolding ? To which 
class does the atomic theory of matter belong? 
There was, finally, a brief reference to vital 
activity. It cannot create energy, at any rate not 
in the long run ; we cannot establish a Carnot cycle 
for a portion of an organism. From molecular con- 
siderations no dynamical proof could be regarded 
as valid unless the argument be restricted to per- 
manent systems ; yet the conditions of permanency 
are exceptional cases. Otherwise, the only mode of 
discussion yet possible is Maxwell’s method of dy- 
namical statistics, and statistics is a method of 
arrangement rather than of demonstration. ‘‘ Our 
survey, then, tends to the result that, as regards the 
simple and uniform phenomena which involve 
activity of finite regions of the universal ether, 
theoretical physics can lay claim to constructive 
~~ Same build up a definite scheme ; but in 

@ domain of matter the most that it can do is to 
accept the existence of such permanent molecular 
—— as present themselves to our notice, and 

t together an outline plan of the more general and 
seveseal features in their activity. Our well- 

ounded belief in the rationality of natural processes 


beyond our scrutiny, and provide — of room for 
processes that transcend finite dynamical correla- 


tion.” 
In proposing the vote of thanks, Principal O. 
Lodge, now of Birmingham University, emphasised 


that the long address was not a word too long, and 
that Dr. Larmor was in the forefront of our leaders 
in this field: Physical science had advanced most 
when Newtonian dynamics were abandoned. Max- 
well had started on those lines, and not continued 
on them ; Lord Kelvin had remained true to New- 
ton’s dynamical system, and had failed, as he had 
himself stated. We must go beyond merely 
mechanicallaws. Professor Fitzgerald, the seconder, 
rather amused the Section by confessing a hanker- 
ing of his for brass wheels and rubber bands rather 
than for symbols ; on many a previous occasion he 
had covered every bit of black with- formule. 
Physics might be as concrete as geometry ; there 
may be no circles, nor tangents, yet they did not 
form any risky scaffolding. The constitution of 
the nucleus need not remain hidden for ever, 
he thought. 
(To be continued.) 





SOME EXISTING GAS-DRIVEN POWER 
PLANTS. 
By Putie Dawson. 
(Continued from page 322.) 

One of the most recent gas - driven traction 
plants, put in by the Maschinenfabriken Oerlikon, 
is that running the tramway between Zurich, 
Uerlikon, and Seebach. This line connects the 


tramway circuit, and generating 80 to 100 amperes 
poe sig to 180 volts, is used to charge the regulating 
cells. 

Fig. 9, on this , Shows the connections of the 
switchboard. In this diagram A stands for ammeter, 
V for voltmeter, A w for switch, M A u for circuit- 
breaker, S Aw for minimum cut-out, S A wu for 
automatic cut-in and cut-out, A Z for automatic 
battery switch, A Z hand battery switch, A W 
starting rheostat, B 1 lightning arrester, G gene- 
rator, S fuse, U two-way switch, R resistance in 
shunt, E earth connection. 

Fig. 7 gives a plan of the plant. The gas-pro- 
ducer plant is behind-the engine-room, and the car 
shop and engine-room extend on one side for the 
whole length of the power-house buildings. There 
are three gas producers. Both these and the gas 
engines were supplied and erected by the Gas- 
Motorenfabrick Deutz. Figs. 10 to 14 give eleva- 
tion, plan, and section of the gas producers. 

As will be seen, a small vertical boiler on the 
left generates steam. This is superheated by going 
through a coil of pipe in the Saiee flue, and passes 
into the bottom of a producer through an injector. 
By this means hot air and dry steam are forced 
through the bed of anthracite coal in the producer. 
From there the gas generated passes through a 
coke scrubber and chemical washer to the gaso- 
meter. 

Fig. 15 gives a good idea of the general appear- 
ance of the producer plant. 

The average coal consumption on this line, with 
nine cars running from five in the morning till 





eleven at night, is roughly 1 ton per day. The 
average car-miles run each day are approximately 
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town of Zurich with the populous manufacturing 
districts of Oerlikon and Seebach. It is laid along 
the main road, and no paving between or on the 
side of the track has been found necessary. The 
gauge of the track is 1 metre. The rolling stock 
consists of 20 motor cars, each fitted with two 25 
horse-power motors. As a rule, there are only nine 
cars in regular service. The power station con- 
tains three compound-wound dynamos, the series 
coils of which are short-circuited when the gene- 
rators run in parallel with the storage battery. 
Each generator has four poles, and is rated to 
furnish 150 amperes at 550 volts, and is direct- 
connected by means of a Raffard coupling to a 
single-cylinder Otto gas engine running at 160 re- 
volutions per minute. Each gas engine has two 
flywheels, each weighing about 8 tons, and made 
by the Gasmotorenfabrik Deutz. Fig. 8, page 400, 
gives a good idea of the latest type of gas engine 
used. Two gas engines, each of 110 brake horse- 
power, were at first installed. A third one recently 
installed has only one flywheel, and is shown in 


cells, discharging a capacity of 379 ampere-hours at 
a maximum charging current of 226 amperes. Each 
cell is com of 11 plates in a lead-lined wood 





asserts the possibility of this, while admitting that 


the intimate details of atomic constitution are 





box. A shunt-wound generator driven by shunt- 
wound direct- connected motor running on the 
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Fig. 8. There is a Tudor battery composed of 280 | G 






































DiacRamM OF CONNECTIONS OF THE ZURICH, OE£RLIKON, AND SEEBACH TRAMWAY. 


1000, and the average coal consumed per car- 
mile is therefore roughly about 2} lb.; the coal 
costs 26s. a ton delivered at the power-house. 
The cooling water, and the water required for 
generating and cleaning the producer gas, is from 
8 to 12 cubic metres per hour. This line was 
opened in October of 1897. 


(To be continued.) 





Tue Scorcu Ramway Coat Birt.—The cost of the 
coal consumed in the locomotive department of the 
Caledonian Railway in the six months ending July 31 
this year was 167,438/.; of the Glasgow and South- 
Western, 82,4487.; and of the North British, 133,934/, ; 
making an aggregate of 383,820/. corres ponding 
cost in the corresponding period of 1899 was : Caledonian, 
122,787/.; Glasgow and South-Western, 51,916; and 
North British, 98,8507. ; making an te of 273,5532. 
It will be seen that the increase in the cost of the coal 
and coke used upon the three systems during the past 
six months was no less than 110,267/. The distance 
run by trains upon the Caledonian in the six months 
ending July 31 this year was 8,439 862 miles ; upon the 
w and South-Western, 3,754,594 miles; and upon 
the North British, 8,933,814 miles ; making an a) te 
of 21,128,270 miles. The corresponding distances run in 
the nn period of 1899 were: Caledonian, 
8,472,459 miles ; Glasgow and South-Western, 3,752,360 
miles; and North British, 8,846,630 miles; making an 
aggregate of 21,071,449 
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THE IRON AND STEEL INSTITUTE. 


In our last issue (see page 379) we dealt with the 
proceedings at the recent Paris meeting of the Iron 
and Steel Institute, bringing our account down to 
the end of the discussion on the first paper read on 
the second day of the meeting, Wednesday, Sep- 
tember 19th. We now conclude our report. 


AMERICAN SPECIFICATIONS FOR IRON AND STEEL. 


The next paper taken was by Mr. A. L. Colby, 
of Bethleham, Pennsylvania, and was entitled, 
‘** American Standard Specifications and Methods 
of Testing Iron and Steel.” The author was the 
official delegate from the United States to the 
International Congress held this year in Paris on 
methods of testing materials of construction, and 
may therefore be considered to speak with some 
authority on the subject. This paper we hope to 
print in full shortly, and in the meantime the 
** Specifications for Iron and Steel,” which we are 
now publishing (see pages 282 and 381), will show 
the general bearings of the subject. The specifica- 
tions adopted by Committee No. 1 of the American 
Section of the International Association embody the 
result of over a year’s work in which all interests 
were represented, and Mr. Colby had prepared 
his paper with a view to forming a critical review. 
The American Branch of Committee No. 1 was 
composed of 34 members, half of whom were en- 
gineers, professors in technical schools, consumers 
of steel, or delegates from scientific societies, and 
half representatives from the leading American 
manufacturers and the various kinds of iron and 
steel. Ten proposed American standard speci- 
fications were finally passed as Ss ep of 
the best American practice, er ly all members 
voting for them. They will be brought before the 
International Association next October for discus- 
sion and adoption—perhaps after some revision—as 
American standards. 

The President, at the conclusion of the reading 
of the paper, called on Mr. Sandberg to speak on 
the subject, but that gentleman simply stated that 
he had said all he had to say at the Stockholm 
meeting of the Institute. 

Dr. Dudley, of the Pennsylvania Railway, on 
being invited to speak by Sir William Roberts- 
Austen, said that engineers were getting more 
and more to study the conditions under which 
metal would be called upon to do its work, and he 
had tried to find out what metal would wear best 
for rails, and at the same time give the greatest 
safety. In regard to the former condition one of 
the most important factors had been -overlooked ; 
he referred to the cold rolling to which rails were 
subjected by the passing of the locomotive. He had 
tried very hard steel and also very soft steel, testing 
them by physical methods, and had found that hard 
steel had the tensile strength, and the elongation 
decreased more by cold rolling than was the case 
with milder qualities. Such metal was therefore 
made more brittle by the rolling of the driving 
wheels, but a great improvement was made by 
planing off the thin skin on the top of the used 
rails, when they could almost be bent double instead 
of being brittle. In regard te axles, they were 
finding that certain kinds of steel would not stand 
the transverse strains as they broke at the journals. 
As the tensile test was increased the difficulty dis- 
appeared. These facts showed the necessity of 
considering under what conditions the material 
had to do its work. The steps the author had 
described were steps in the right direction and 
additions to our knowledge. 

Mr. R. A. Hadfield spoke on that part of the 
paper in which the author had referred to the 
chemical properties which were to be specified 
according to the standard. There were nine standard 
specifications under disc:ssion, and where tensile 
strength was specified, limits in carbon had been 
perposely omitted except in the case of splice bars. 

imits in manganese were included for tyres, boiler 
plate, rivet steel, splice bars, and rails ; and silicon 
only in case of tyres and rails. The author had 
explained, however, that ‘‘phosphorus is very 
oe ae A eae in all the different classes in- 
cluded in the nine steel specifications, and sulphur 
in all but.rail steel, and structural steel for build- 
ing.” Mr. Hadfield did not agree with these views. 
He was of opinion that chemical analyses should be 
a matter for the steelmaker, and should not enter 
into the engineers’ specification. It was for the 
latter to im the conditions which the steel 


should fulfil, and the maker should be at liberty to 
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fine points of chemical analysis which could not 
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in excess the steel would be rejected, however well Dudley’s remarks on cold rolling, sai 
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get the results as he best could, so that the material | exact contents of sulphur or phosphorus should be 
would do the work required from it. As it was, | left to the steelmaker, the engineer laying down 
steelmakers were often subjected to great hard-| the conditions of work the metal should be able to 
ship. An exact proportion of some alloy would be | stand. 
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The President, in summing up the discussion, 
referred to the Government report on steel rails, 
recently issued, he having been a member of the 
Committee which framed the report. The now 
celebrated—or perhaps notorious—St. Neots rail 
showed under examination local patches of mar- 
tensite, for which it was very difficult to account. 
The rail gave an admirable analysis, and yet it 
broke like glass. The fact pointed to the desira- 
bility of knowing the previous thermal treatment 
of a rail, for it was this that influenced the physical 
properties. 

In replying to the discussion, the author referred 
to Mr. Hadfield’s remarks. He said that the same 
criticism had been passed on the conclusions with 
regard to including chemical analyses in specifica- 
tions. As he himself was connected with the manu- 
facture of steel, he was just as much interested as 
Mr. Hadfield in not restricting the steelmaker 
unduly, and he certainly would not countenance the 
rejection of material because of a very small: percen- 
tage of an element in excess. It must be remem- 
bered, however, that, as well as 16 steelmakers, 
there were 16 steel users on the Committee of the 
American Congress. The result was that some of 
the conditions included were due to concessions on 
both sides, the result of an compromise, In 
any case, however, it was desirable that it should 
not be thought that conclusions had been arrived at 
which represented only a steelmaker’s specification. 


ALumiInium In Cast Iron. 


A r by Messrs. Godfrey Melland and Harry 
W. Waldron on ‘‘ The Influence of Aluminium on 
the Carbon in Cast Iron,” was next read. This 
paper gave a record of tests made to determine the 
amount of aluminium which is necessary to produce 
the maximum separation of graphite in a white 





iron as free as possible from silicon and other im- 
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urities ; and also to ascertain the effect produced 

c slow or by rapid cooling upon the mode of exist- 
ence of the carbon in the metal with varying 
amounts of aluminium from 0.2 per cent. up to 
12 per cent. The latter branch of the research 
was made by casting in sand or in chill moulds 
respectively. The authors found that the addi- 
tion of aluminium in amounts less than 2 per 
cent. has no effect upon the total carbon of the 
metal. Beyond 2 per cent. there is a rapid de- 
crease in the amount of carbon contained. The 
exact figures were given in a table, from which 
it appeared that with 2.375 per cent. aluminium 
the loss of total carbon was 0.13, and with 11.80 
per cent. the loss was 0.39. Other figures inter- 
mediate were given. In quickly-cooled specimens, 
aluminium effects practically no separation of 
graphite when less than 0.23 per cent. Above this 
there is a rapid increase, until with 0.527 of 
aluminium the graphite reaches its maximum of 
3 per cent. This amount remains fairly constant 
up to 1.78 per cent. of aluminium, after which there 
is a gradual decrease, until with 11.8 per cent. of 
aluminium the metal contains even less graphite than 
the original pig iron. In the slowly-cooled speci- 
mens, the amount of graphite liberated is somewhat 
irregular when the added aluminium is less than 
0.3, a point below which the aluminium effects no 
separation of graphite in the chilled specimens. 

In the discussion on this paper, Dr. Stansfield, 
in reply to an invitation from the chair, said that he 
had not had much opportunity of studying the 
separation of graphite. There were what appeared 
to be anomalous cases in regard to this question, for 
it would be supposed that the graphite should sepa- 
rate, but for some reason not quite clear it often 
did not. 

Dr. Dudley said that at their works—those of the 
Pennsylvania Railway—they had made no special 
experiments, but they had not succeeded very well 
in introducing aluminium into the foundry. He 
would ask, as a possible explanation of the anoma- 
lies spoken of, whether metallurgists were still in 
the dark as to the stability of oxygen in iron and 
steel. He would simply throw that out as a sugges- 
tion. 

Mr. Snelus considered that the effect of occluded 
oxygen in steel was a very important matter. He 
had himself tried to calculate it by the effect on 
manganese, and he thought the younger experi- 
menters should pay more attention to the effect of 
oxygen in steel. It affected all questions of alloys, 
but it was a matter that had latterly been lost 
sight of. Occluded oxygen produced unsound 
steel, and was the cause of blow-holes. 

Mr. Hadfield asked why the authors had selected 
for a commencement of the experiment a white 
iron with .38 per cent. of graphite. He had some 

ure carbide which was at the authors’ disposal for 
urther experiments. The authors had given the 
result of compression tests, with a view of finding 
the softening effect of aluminium. By these it was 
shown that the crushing load with no aluminium 
was 101.2 tons per square inch, but an addition of 
0.25 per cent. reduced the resistance by about 60 
per cent., or to 42.5 tons. Further additions up 
to 3.82 per cent. did not increase the softness of the 
metal. A specimen cast in an iron mould with- 
stood a pressure of 77 tons per square inch. A 
similar mixture cast in sand stood only 42.31 tons 
per square inch crushing load. Referring to these 
points, Mr. Hadfield said it would be interesting if 
varying effects of the crushing loads and the melt- 
ing points taken by pyrometer could be given. He 
referred to his old experiments with manganese 
steel, in which he had tried to separate carbon by 
aluminium and silicon, but had failed. He had, 
however, taken spiegel and separated the combined 
carbon by changing it into graphite, and had thus 
produced a test-bar which could be machined, with 
manganese at 10 to 11 per cent., but the carbon 
was entirely changed. The metal still remained 
non-magnetic, and would therefore be suitable for 
dynamo bedplates, though comparatively brittle, 
having a tenacity of 7} to 8 tons. 

Mr. Melland, in replying to the discussion, 
thanked the speakers for suggestions they had 
made, but he remarked that if all the points open 
to the subject had been taken up the work would 
have lasted four or five years. 


Roiurne Mis. 


Mr. Louis Katona’s paper on ‘‘ Suggestions for 
the Improvement of Rolling Mills” was next read 


There was practically no discussion on this paper. 
Mr. E. P. Martin suggested that it should be brought 
forward at a subsequent meeting, but this proposal 
was not carried, it being decided that any com- 
munication members might wish to make on the 
subject should be submitted in writing. It may be 
that a paper on an engineering subject, such as the 
design of a rolling mill, is considered more within 
the province of the Institution of Mechanical Engi- 
neers than that of the Iron and Steel Institute ; 
but if the latter society is to be exclusively metal- 
lurgical, it is to be hoped that steps will be taken 
to discuss steel works machinery before some com- 

etent tribunal. When we remember the way 
in which foreign steelmakers are constantly in- 
creasing and improving their plant—how many 
inventions now originate outside the country where 
the steel industry arose—it would, perhaps, be 
well for steelmakers to more fully realise that com- 
mercial success in steelmaking rests as much on 
plant as on percentages. Our remarks are of 
general application, and do not refer especially to 
the design of rolling mill suggested by the author ; 
a form which, we believe, is not altogether original 
in conception, and is doubtless open to criticism. 


PAPERS TAKEN AS READ. 


The remaining papers on the list were taken as 
read. They were as follow: ‘‘On Iron-and Steel 
from the Point of View of the ‘Phase Doctrine’ ;” 
by Professor Bakhuis-Roozeboom, of Amsterdam. 
‘* On the Constitution of Slags;” by the Baron H. 
von Jiiptner, of Donawitz. ‘‘On the Present 
Position of the Solution Theory of Carburised 
Iron ;” by Dr. A. Stansfield, of London. 

The sitting then terminated, with the usual votes 
of thanks to those who had entertained the Insti- 
tute, and to the President. 


VIsIT TO THE EXHIBITION, AND THE BANQUET. 


In the afternoon of the same day— Wednesday, 
September 19—a second visit was paid to the 
Exhibition, members being taken round in groups, 
under the guidance of experts. Later on the 
Commissioner-General to the Exhibition, and Mrs. 
Jekyll, received the members at the British Royal 
Pavilion. In the evening the Institute entertained 
the reception committee at a banquet in the Hotel 
Continental, Sir William Roberts-Austen presiding. 
Among the guests were M. Robert de Wendel, 
President of the Comité des Forges de France ; 
M. Eugene Schneider, of Le Creusot ; Baron de 
Vaugreland, M. A. de Montgolfier, Director of the 
St. Chamond Company; M. Adolphe Carnot, 
President of the Société d’Encouragement pour 
l’Industrie Nationale ; M. Gustave Canet, Presi- 
dent of the Société des Ingénieurs Civils de France ; 
and several others eminent in engineering and 
metallurgical circles in France. The evening passed 
most successfully ; the speeches expressing the 
friendly feeling and good fellowship existing be- 
tween the scientific men of both countries being 
especially well received. 


EXxcuRSION TO VINCENNES. 


The third day of the meeting was devoted to an 
excursion to Vincennes, where, on the outskirts of 
Paris, an annexe has been formed to the Exhibition, 
to which a large number of the engineering features 
have been relegated. We have described and illus- 
trated so many of the things here shown, and we 
propose describing and illustrating so many more, 
that we shall do no more here than refer to one or 
two of the more striking features. The first to 
attract attention was the electrical omnibus recently 
described in a paper read before Section G of the 
British Association.* This was found running and 
carrying passengers round the Park of Vincennes, 
which form the extensive grounds of the Exhibi- 
tion annexe. The traffic here is naturally not 
crowded, but enough was shown to prove that the 
omnibus can steer from side to side of the road ; 
although it was not, whilst we were on board, put to 
nearly so severe a test as in Mr. Aldridge’s cine- 
matograph illustration, which was doubtless the 
result of a special experiment. 


Tue Taytor-Waite Toor Street. 


amount of attention, however, was the exhibit of 
the Bethlehem Steel Company in the United 
States Building. There had been a good deal said 
about this during the pauses of the meeting on the 








in brief abstract by Mr. Brough. 





The thing that attracted by far the greatest i 


two days previously, and many members proceeded 
to the stand at once. We have already referred 
to this matter, but may well return to the subject, 
The Bethleham Company have sent a heavy lathe 
which has been pe 7 § in the building, and is 
driven by an electric motor, although unfortunately 
the power is not sufficient to show the tool to the 
fullest advantage. The lathe had in it an ingot of 
steel with 0.20 of carbon. This was being turned 
at a remarkable rate, the cut being taken by a 
tool of the form of an ordinary round-nosed solid- 
forged lathe tool. There was, however, nothing 
ordinary in the material of which the tool was 
composed for the chips turned off red hot, the 
cutting end of the tool being at a like tem- 
perature. The peripheral speed was 140 ft, 
per minute—it would have been higher had 
there been more power available—and the depth 
of cut was 4; in. and the feed jin. This is the 
general practice, except that, where full power 
is at command, the speed is 150 ft. per minute in 
place of 140 ft. The .20 carbon represents soft 
steel, but medium hard steel of .40 per cent. carbon 
is turned at 60 ft. per minute, and very hard steel 
of 1.05 per cent. carbon at 15 ft. per minute, 
The cutting, as we saw it, was seatanliy done dry, 
and the chips, as they came away, turned blue, 
showing the heat to which they had been sub- 
jected. By a printed circular handed to us, we 
are informed that tools of this steel have been in 
use in three of the machine shops of the Bethlehem 
Steel Company for over a year. The principal 
shop, which is said to be the largest machine shop 
in the world, being over a quarter of a mile long, 
contains many small tools of various kinds, and a 
number of the largest lathes, planers, and slotters 
in existence. A large proportion of the work 
consists of guns, armour, marine shafting, &c., 
much of which is nickel steel with an average 
tensile strength of from 100,000 lb. to 110,000 lb. 
per square inch. We were also informed by the 
engineer in charge of the exhibit that armour-plate 
bolts 33 in. in diameterare cut, with oil, at 130 ft. 
per minute. It takes eight minutes to finish both 
ends of the bolt, whilst with the ordinary tool the 
time occupied was 1} hours. We also saw a chip 
which had been cut by a rotary planer, with 45 
tools in the head, from a Harveyised armour-plate 
—not, however, from the hardened face. The 
feed was 68 in. an hour, and 1000 Ib. of metal was 
removed per hour by the 45 tools, which would 
last 12 hours without regrinding. The tool we saw 
at work in the lathe would, we are informed, run 
20 minutes without sharpening, it being the re- 
ground on a wet emery wheel, just as it comes from 
the work, without treatment of any kind. It is 
not quite clear why the tool is ground wet, as it 
might naturally be expected to stand the heat. 

The metal of which the tool is composed is pre- 
pared by a secret process, the composition of the 
metal and the heat treatment in its production 
being both features in the discovery. We under- 
stand that over 200 tons of steel were turned up in 
process of the investigation, and 20,0001. were 
spent on the inquiry which led to the present 
condition. The discovery has led to the substitu- 
tion of this steel for the Mushet steel formerly used 
in the Bethleham shop, about 12,0001. worth of the 
Mushet steel being discarded. The speed of the 
main shafting in the shops has been changed from 
90 to 250 revolutions per minute since the introduc- 
tion of the Taylor-White steel ; and, moreover, it 
is always easy to see if the men are working their 
machines at the proper rate by the heat-colour of 
the chips. The cutting speed has been raised in 
the shops by 183 per cent.; the depth of cut, 30 
per cent., and the feed, 24 per cent. We also 
hear that about one-half of the principal machine- 
shops of America have taken up licences under this 
rocess, although it was only brought out last 
ay. We saw a 13-in. twist drill which we were 
informed would cut soft steel dry at 240 revolutions 
a minute, the drill running hot as the lathe tool. 
It would cut four holes 4 in. deep in 16 minutes, or 
1 in, per minute. The steel is not apparently 
ra for making finishing cuts, its great feature 
being the power it has to stand up under excessive 
heat. We tested the tool with the file, and found 
it quite soft, and yet we understand it will turn 4 
chilled iron roll at 50 ft. per minute. It is said 
that in ‘‘ hogging off,” to use an yeahh shop 
term, the amount of metal removed by these tools 
is increased 340 per cent. The following Table, 
which we reproduce from figures kindly written 





down for us at the time by one of the gentlemen in 
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charge of the exhibit, gives the result of a test 
between the Taylor- White steel and Mushet steel. 
The duration of time the tools stood to the work is 


instructive : 
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In every case the Mushet tools were completely ruined, and the 
Taylor-White were in good condition when taken out. 


Tur St. Coamonp Works. 


An excursion was on the programme to the 
steel works of the St. Chamond Company, on the 
Loire. It had been found necessary to put forward 
the time of starting of the train, the departure 
being made from Paris at 7.15 on Thursday even- 
ing. The St. Chamond Works were founded in 
1837 by Messrs. Petin and Gaudet, and were sold 
in 1854; the style of the present company being 
the Compagnie des Hauts-Fourneaux, Forges et 
Aciers de la Marine et des Chemins de Fer. The 
capital is 20,000,000 francs. In connection with 
the last Paris Exhibition we gave a full account of 
these works, which are situated not far from 
Lyons.* The works are divided into several de- 
partments, the principal establishments being near 
each other. At the St. Chamond Works heavy and 
field artillery, naval guns, projectiles, coast defence 
turrets, armour for ships, and other war material 
are largely manufactured. ‘There are also pro- 
duced in large quantities the more ordinary products 
of asteel works, such as rails, railway tyres, plates, 
bars in various sections, forgings, &c. There are 
also rolling mills and steel works at Assailly, and 
works at Rive de Gier, both of these being in the 
district of the Loire. Further north are the blast- 
furnaces and the steel works of Givors in the Rhone 
district, whilst in Basses-Pyrénées there are works 
at Boucan. The company own also collieries at 
Unieux and Fraisses, in the Loire, and iron mines 
at Ougney, in the Jura, at Saint Léon, in Sardinia, 
and at Lamiari and Montoya, in Spain. The plant 
is of a most complete and extensive nature, capable 
of dealing with the largest class of work, and, as 
our readers are aware, the products of St. Chamond 
are known all over the world. Since our previous 
account was written a good many alterations have 
doubtless been made, but the details we then gave 
will serve to give a good idea of the extensive 
nature of the operations of the company. 


THE Hayance Works. 


A second excursion started the same evening 
(Thursday) for the iron and steel works which are 
the property of the company known as Les Petits 
Fils de Frangois de Wendel and Co., situated at 
Hayange. At the last meeting of the Institute in 
Paris a visit was paid to these works; but since 
that time a part of the establishment has been 
closed, owing to the introduction of the basic 
— Three basic steel works have been estab- 
ished: one at Hayange, a second at Moyeuve, 
both of these being in Germany ; and a third at 
Joeuf, in France. During the year 1899-0, these 
works produced 670,600 tons of pig iron and 
423,000 tons of rolled products. 








THE EXHIBITS OF MESSRS. SCHNEIDER 
AND CO. AT PARIS. 


Hicu-Srrep Locomotive (THuImLE System). 


Tur locomotive which we illustrate this week on 
“nd two-page plate and on pages 404, 405, and 408, 
“s nis a conspicuous feature in the pavilion of Messrs. 
Schneider and Co., of Creusot, at the Paris Exhibi- 
a it was designed to haul trains weighing 180 to 
: tons, at a speed of 120 kilometres (75 miles) per 
Jour on a level gradient. The energy developed 
“ the cylinders amounts to 1800 to 2000 indicated 

orse-power, 


The principal dimensions are the following : 





* See ENGINEERING, vol. xlviii., pages 297, 346, and 402. 





... 4.68 eq. m. (50.37 sq. ft.) 
2.700 m. (8 ft. 10.2 in.) 
2.040 ,, (6,, 83,, ) 
1.370 ,, (53.87 in.) 


1,234 ,, (48.58 ,, ) 


Grate area... iss 
Outside length of firebox ... 
cm width of firebox ... 
Mean diameter of upper 
part of boiler a 
Mean diameter of lower 
part of boiler x 


Height of boiler |. ... 2.010,, ( 6ft. 7 in.) 
Total length of boiler -. 8.700,, (28 ,,65,, ) 
Number of tubes (ribbed) ... 183 


Outside diameter of tube ... 70 mm. (2.76 in.) 
Length between tube plates 4.350 met. (14 ft. 3.2 in 
Heating surface, firebox ...24.50sq. m. (263 72sq. ft. 


) 

) 

iat tubes ...273.20 ,, (2910.80 ,, ) 

Total heating surface ...297.70 ,, (3204.52 ,, ) 

Capacity of boiler water ...7.350 cu. m. (259.5 cu. ft.) 
ra ae steam ...2.700 ,, (95.35 ,, 

total 10.050 ,, (354.85 ,, ) 


Working pressure in boiler kilos. 
(213 1b. per sq. in.) 
-510 m. (20.08 in.) 


(27.56 ,, ) 
(6 ft. 10.7 in.) 


Diameter of cylinders 
Length of stroke _... wR a is a 
Length of connecting-rod ... 2.109 ,, 
Distance between centres of 


cylinder... os ona OD gh ag eae 
Diameter of coupled wheels 2.500,, (8,, 24,, ) 
a track ne. .060 ,, (41.73 in.) 
Distance from centre to 
centre of trucks - 10.00 ,, (32 ft. 9.7 in. 
Total wheelbase --- 12.250 ,, (40,, 2 ,, 
Lateral displacement of 


front truck on each side... 70 mm. (2.76 in.) 


Lateral displacement of rear 


truck on each side & 0 
Distance between inside 

frames... ... i. L.240m. (48.82 in.) 
Distance between outside 


... 2100 ,, (6 ft. 10.68 in.) 


frames a ai 
between = truck 


Distance 


frames rea oat see 17D, (70.18 in. ) 
Distance from rail to centre 
of buffers . 1.060, (42.73 in. ) 


Outside length of engine ...14 005 |, (45 ft. 11.3 in.) 
Height from rail to top cf 


chimney ... one oso Seo, (83.,, 10°) 
Tractive energy... ... 7100 kilos. (15,652 1b.) 
Weight of engine, empty ... 72,000 ,, (72 tons) 
Weight of engine in run- 

ning order ... me ... 80,600 ,, (806 ,, ) 
Distribution of load, driving 

axle ... ew ae ne Gee: ae 
Distribution of load, coupled 

axle ... a ies ‘ie ROO 5g RS 
Distribution of load, for- 

ward truck... * oip LOO gy TES oy. 
Distribution of load, rear 

truck R ae wwe 28 sh Se ged 


The locomotive has two coupled wheels in the 
middle; a four-wheeled bogie in front, and a six- 
wheeled truck in the rear; the steam distribution is 
on the Walschaert principle. The boiler is fitted with 
a Belpaire furnace with Tenbrink heating tube. The 
cylindrical body of the boiler is of the oval section 
shown on the cross section and on page 408. Provi- 
sion is made for the admission of steam to the cy- 
linders, when working with closed regulator valve. 
A cab is fitted in the rear for the firemen, and a second 
in front for the driver. The engine carries a Laval 
dynamo turbine for lighting the train. 

The boiler-plates, rivets, tie-bars, angle bars, con- 
necting-rods and cranks, are of nickel eteel. The large 
wheels are of cast steel. 

The tender illustrated on page 405 is carried on two 
trucks ; the following are some particulars : 

Diameter of wheels... 1.060 m. (3 ft. 52 in.) 
Total wheelbase ve mx ee 
Weight empty ie: ... 24,000 kg. (24 = 

+» in working order ... 59,000 ,, (59 

The tender contains 28 cubic metres (989 cubic feet) 
of water and 7 tons of coal. The breaking strain of 
the nickel steel for boiler-plates, rivets, &c., averages 
50 to 55 kilogrammes (31.75 to 34 92 tons per square 
inch); that of the connecting-rods and cranks 60 to 
65 kilogrammes (38.09 to 41.27 tons per square inch). 

The driver communicates with the firemen through 
a speaking-tube and by ringing signals. 


” 





LAUNCHES AND TRIAL TRIPS. 

Messrs. R. Craces AND Sons launched on Saturday, 
the 22nd inst., the cargo vessel Birkhall from their Tees 
Dockyard, Middlesbrough. She is of the following dimen- 
sions: Length over all, 373 ft.; breadth extreme, 48 ft. ; 
depth moulded, 30 ft. 10in. The machinery will be sup- 
plied by Messrs. Sir Christopher Furness, Westgarth, 
and Co., Limited, Middlesbrough, and will have cylinders 
25 in., 40 in., and 65 in. in diameter by 48 in. stroke, and 
steam will be — by three large single-ended boilers, 
_— at 180 - — ow ay has —_ ~ 
i to carry a large weight, and it is expect e 
will lift 6900 tons all told. The vessel has been built to 
the order of Sir Christopher Furness for Messrs. The 

West Hartlepool Steam Navigation Company, Limited. 





On Saturday afternoon, the 22nd inst., there was success- 
fully launched from the shipbuilding yard of Messrs. Wood, 
Skinner, and Co., Limited, at Bill Quay, Newcastle-on- 
Tyne, a handsome new steel screw steamer, which has been 
built by them to the order of Messrs R. O. and A. B. 
Mackay, of Hamilton, Ontario, for the Hamilton and Fort- 





william Steam Navigation Company, Limited. The vessel 
is specially designed and constructed for service on the 
inland lakes of Canada. She is of the single deck type, 
and her principal dimensions are as follow, viz. : Length, 
255 ft. ; breadth, 42 ft. 6 in. ; depth moulded, 23 ft. 8 in. 
The propelling machinery has been constructed and will 
be fitted by the North-Eastern Marine Engineering Com- 
pany, Limited, at the Northumberland Engine Works, 
Wallsend-on-Tyne, and consists of a set of triple-expan- 
sion engines of the improved -type, having cylinders 
183 in., in., and 51 in. in diameter respectively, with 
a stroke of 36 in., steam being nailed to 6 steel 
multitubular boiler, working at a pressure of 170 Ib. per 
square inch, 





On Monday, the 24th inst., there was launched from the 
Sagat Messrs. D. and W. Henderson and Co., Limited, 

artick, a steel screw steamer constructed to the order of 
the Anchor Line (Henderson Brothers), Limited, for their 
Eastern trade. The vessel in question is in length 416 ft. ; 
breadth, 49 ft. 2in., with a depth of 30 ft. 9 in., having 
& gross tonnage of about 4800 tons. A set ‘of triple- 
expansion engines will be supplied and fitted by the 
builders, having cylinders 26 in., 43 in. and 71 in. in dia- 
meter by 4 ft. stroke. As the vessel left the ways she was 
named Scindia. 


On Monday, the 24th inst., there was launched from the 
ee of Messrs, Alexander Stephen 
and Sons, Linthouse, Glasgow, the passenger steamer 
Evangeline, built to the order of Sir C. Furness, and 
intended to run on the Furness Line, with passengers and 
cargo, between London, Halifax, and St. John, N.B. 
The vessel is 385 ft. in length, and 45 ft. beam by 30 ft. 6 in. 
depth moulded to the upper deck. She is designed to 
carry 5000 tons of cargo on Lloyd’s Summer Freeboard, 
and to steam 14 knots. A complete electric-light installa- 
tion is fitted, the work being carried out by Messrs. W. C. 
Martin and Co., Gl w. The pone: Aim machinery 
consists of a set of triple-expansion, surface-condensing 
engines. The cylinder diameters are 28in., 46in., and 75in., 
the stroke being 51in. Cast-iron liners of a special mixture 
are fitted in the high-pressure and intermediate-pressure 
cylinders, the annular space in the high-pressure cylinder 
being used as a steam jacket. High-pressure steam is 
— to the intermediate-pressure and low-pressure 
cylinders by means of a special slide valve, to facilitate 
the starting of the engines. The pistons are of cast iron, 
box section, and strongly ribbed. Steam is distributed in 
the high-pressure cylinder by means of a piston valve, the 
upper piston being made larger in diameter than the 
lower one, to take up the weight of the valve gear. Steam 
from the boilers is‘admitted between the — the ex- 
haust from the cylinder being outside, thus saving the 
valve spindle gland and packing from the heat of high- 
pressure steam. The intermediate-pressure and low- 
pressure cylinders are fitted with double-ported slide 
valves, the low-pressure valve having Thom’s patent 
‘‘trick” port for increasing the compression, and being 
provided with a balance cylinder and piston to take up the 
weight of the valve gear. The cylinders are supported by 
five cast-iron columns of box section, and one wrought-iron 
turned column. The wrought-iron column being fitted in 
front of the intermediate. pressure engine gives easy access 
to the engines for general or overhauling purposes. The 
cast-iron columns in front of the engines are used as oil 
tanks. The soleplate is of cast iron of the usual form, 
bolted direct to the tank top. The main bearing bushes 
are of cast iron, lined with white metal, and retained in 
position by wrought-iron caps, bolts, and nuts. The 
condenser is ages + at the back of the engines, is 
circular in form, and built of steel plates, lap-jointed and 
riveted together. The ends are of cast iron. The water 
circulates twice through the tubes, the steam being con- 
densed on their outer surfaces, The air and circulating 
— with two feed pumps and two bilge pumps, are 
worked by the low-pressure engine, being connected 
thereto by means of levers and links. Each lever con- 
sists of two steel plates riveted together with distance 
pieces between. @ air pump is 26 in. in diameter; the 
circulating pump, 14 in.; the bilge pumps, 44 in.; and the 
eed pumps, 4in. The stroke of all the pumps is 30 in. 
Siemens-Martin steel has been used in the construction 
of the crankshaft, which is built in three reversible and 
interchangeable pieces, the pins and ends being shrunk 
into the webs and afterwards keyed in position. The 
thrust-shaft is also of Siemens-Martin steel, having six 
solid collars forged on, each of which has a large surface 
bearing upon the corresponding thrust-block shoe, with 
water circulation. The tunnel and propeller shafts are 
forgings of wrought iron. The propeller 1s a built one, the 
boss being of cast iron, and the four blades of manganese 
bronze. The steam is generated in four single-ended 
steel boilers, working under natural draught at a pressure 
of 180 1b. per square inch. Each boiler is 15 ft. 6 in. in 
diameter and 10 ft. 6 in. long, having three furnaces of 
Deighton’s patent type, 3 ft. 9 in. in internal diameter. 
The tubes are 7 ft. 3 in. long and 3} in. external diameter. 
The main steam pipes are of copper, the branch pieces 
connecting them being of gun-metal. 

Previous to her departure for Liverpool, the s.s, 
Camoens, which has been built and engined by Messrs. 
Workman, Clark, and Co., Limited, Belfast, to the 
order of Messrs. Lamport and Holt, Liverpool, proceeded 
down Belfast Lough for the adjustment of compasses, and 
to enter upon her speed trials. The Camoens is of special 
design to meet with the requirements of Messrs. Lamport 
and Holt’s trade between oy) oe and Glasgow the 
principal South American and Brazilian The lead- 
ing dimensions are: Length over all, ft.; breadth, 
47 ft. 6in.; depth, 31 ft. 3in.; witha gross tonnage'of 4070, 
and a deadweight carrying capacity of about 6100 tons, 
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HIGH-SPEED LOCOMOTIVE (THUILE SYSTEM) AT THE PARIS EXHIBITION. 


CREUSOT. 


CONSTRUCTED BY MESSRS. SCHNEIDER AND CO., 
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Fig . 4. 


(For Description, see Page 403.) 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 19. 

Tue increase in contracts for finished iron and steel 
during the past few days is indicative of changing con- 
ditions. Plate iron and steel is selling faster and in 
larger quantities than anything else. Structural iron 
and steel comes next. There are buyers for upwards 
of 30,000 tons of material known of, and probably for 
much more. Structural material for bridges, ship 
work, and for general building requirements is in much 
better donc than for months, and some urgent 
buyers have offered 1 dol. to 2 dols. more per ton for 
preference. No change has yet taken place in crude 
iron. Bessemer at 14 dols. does not move, because 
a lower level is awaited. Billets are quiet, but 
when certain matters are settled a quarter of a 
million tons will be bought. Large inquiries for trolley 
poles from abroad are under consideration to-day, 
and within a week London houses have submitted in- 
quiries and orders for machinery and equipment to 
till orders in other parts of the world. The question 
of ships to deliver Transatlantic freight will receive 
some practical attention as soon as Mr. Carnegie 
arrives. The railroad companies will be given an 
opportunity to reconsider their action in refusing to 
reduce rates one-half from mills to sea coast. The 
tone of the market is stronger, but general demand 
has not set in. The downward tendency is apparent 
in most lines. The wages schedules have not been 
fixed, and hence over 100 rolling mills are still idle. 
Kven with this restriction prices point downward. 
Oar pig iron production is on a basis of 11,500,000 
tons per year, as against 15,000,000 a few months ago. 
Stocks of pig iron are now 600,000 tons, against 
130,000 tons in January. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firm on 
Thursday forenoon, but quiet, dealing being restricted to 
3000 tons divided amongst the different descriptions of 
iron. Scotch warrants improved 6d. per ton to 683. 6d. 
cash buyers, the month’s quotations being also 683. 6d. per 
ton. After being done at 793. 6d. per ton cash buyers, 
Cumberland hematite iron left off at 793. 3d. per ton 
cash buyers. Cleveland was done at 70s. per ton 
cash. In the afternoon the market continued firm, 
when about 3500 tons changed hands at well-main- 
tained prices. Scotch warrants were alone dealt in, 
and they finished up 6d. per ton on the day at 683. 6d. 
cash buyers. For the end of the year, 500 tons changed 
hands at 68s. per ton cash buyers. Hematite iron 
closed 3)d. per ton up at 793. 3$d. cash buyers. 
The closing settlement prices were: Scotch, 683. 6d 
per ton; Cleveland, 693. 3d.; Cumberland hematite 
iron 793. 4$d. per ton. On Friday forenoon, war- 
rant market about 3000 tons changed hands, and 
the tone was firm, Scotch iron showing an advance of 6d. 
per ton at 683. 61. cash buyers. Cleveland was done at 
703.. cash. In the afternoon other 3000 tons were 
dealt in, and prices kept firm. Scotch was sold 
at 68s. per ton for the end of the year, and the market 
closed with buyers at 67s. 11d. per ton. Monday was the 
annual autumn holiday, when the iron trade ‘‘ring” was 

losed, and when business was resumed the following 
morning, there was a sale of about 5000 tons, Scotch 
losing 7d. and hematite iron 64d. per ton. Warrants 
were more plentiful. In the afternoon 3000 tons changed 
hands, and the tone remained quiet. At the close the 
settlement prices were: 67s. 6d., 69s., and 78s. 14d. per 
ton. This forenoon some 4000 or 5000 tons were dealt 
in. Prices were steady, Scotch advancing 14d. per ton. 
The market was flat in the afternoon, and on the sale of 
only 1000 tons, Scotch closed 44d. down on the day. 
The settlement prices were: 67s., 693., and 77s. 9d. per 
ton. The following are the current prices for No. 1 makers’ 
iron: Clyde, 83s. ‘per ton; Gartsherrie, 83s. 6d.; Calder, 
85s.; Summerlee, 87s. 6d. ; Coltness, 903. 6d.—the fore- 
going all yo at G iW ; lengarnock (shipped at 
Ardrossan), 823. 6d, , Shotts (shipped at Leith), 86s.; 
Carron ( ipped at Grangemouth), 85s. per ton. As 
indicated, last Monday week proved to be the finishing 
point of the recent ‘‘corner,” so far as regards the late 
** bears,” but as the hard warrants still remain in the grip 
of the clique, any liberties in making fresh ‘‘ bear” sales 
can be easily and promptly punished. The temptation to 
sell short is undeniably strong, use old contracts are 
running off, and the absence of fresh demand is beginnin 
to cause considerable uneasiness, From Germany, Bel- 
gium, and France reports are steadily growing flatter. 
America’s labour trouble: may cause relief to the 
severe competition which they are at present offer- 
ing to this country. Makers here are still hard 
pressed for prompt delivery, and show meanwhile little 
signs of reducing their quotations. The number of fur- 
naces is still without change. The stock of pig iron in 
Measrs. Connal and Co.’s public warrant stores stood at 
89,979 tons yesterday afternoon, against 91,838 tons 
yesterday week, thus showing a reduction amounting for 
the past week to 1859 tons. 

Finished Iron and Steel.—Malleable iron makers have 
been quoting even under the reduced quotations sent out, 
and without much new work coming in. It is under- 
stood that the 100 tons of ey bars lately laid down 
at Coatbridge was a special line, and that such com- 


petition is not likely to assume any proportions. The 
fast machinery now in use rapidly runs off orders, yet 
if our makers who are enzaged in the metallurgical 


shas 


trades were to cope satisfactorily with the ever-increasing 
outside competition, many of them will yet have to set 
their ‘“‘houses in order,” and modernise their methods. 
a cannot be lost of the fact that there are further 
indications of the boom in America having spent itself. 
Not only has America proved to be our most formidable 
competitor in the international markets, but it already 
ined an inlet to our colonies and dependencies, and 
at the moment it is putting forward every effort to 
nip up the big proportion of additional orders for iron and 
steel anticipated to be on offer for South Africa, so soon 
as martial law is removed. Indeed, wherever there is a 
market, the Americans are contesting for its trade. 
Aggressive steps are being taken by the Carnegie Steel 
——— to export iron and steel to all parts of the 
world. It is said that eight great British Transatlantic 
liners have been chartered for a year, and two of them 
are now loading at Philadelphia for em mag The steel 
manufacturers of Pittsburg are certainly rising to the 
occasion. 

Sulphate of Ammonia.—This commodity is weak in 
demand, with the price at 10/. 10s. per ton. The latest 
report to hand as to shipments at Leith gives the weekly 
shipments at 750 tons. 


The Heriot-Watt College Principalship. — Mr. Grant 
Ogilvie, who for some years succeeded admirably as the 
Principal of the Heriot-Watt College, Edinburgh, re- 
signed the appointment on being chosen as director of 
the Edinburgh Museum of Science and Art, and the 
vacancy in the principalship has just been filled up by 
the election of Dr. A. P. Laurie, M.A, of London and 
Cambridge. 


Belfast Harbour Trustees in Glasgow.—Yesterday a 
deputation of the leading members of the Belfast Harbour 
Trust paid a visit to the Clyde, for the purpose of in- 
specting the Glasgow Harbour and the docks. They 
were accompanied by Mr. Giles, their civil engineer. 
They were specially pleased with the graving docks which 
they had an opportunity of seeing, and which they 
visited on board the Clyde Trustees’ steam yacht ; on this 
vessel they also had a sail down the river. In the 
evening they met the Clyde Trustees for dinner in the 
Trustees’ splendid dining-hall, when Lord Provost Chis- 
holm occupied the chair and did some of the speaking in 
proposing the loyal toasts. Sundry other toasts were 
submitted and responded to. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Electric Light Matters at Shefficld.—Professor Ripper, 
Principal of the Sheffield Technical School, has returned 
from a visit which he made to the Paris Exhibition to 

ather information as to methods of instruction pursued 
- other countries, and on Tuesday night he gave the 
members of the Sheffield Electric Light Committee the 
benefit of his observations of the electric generating 
machinery on view there. Mr. S. E. Fedden, the manager 
of the electric light department, is now in Paris pursuing 
similar inquiries. 

American Competition in Coal.—At the annual meet- 
ing of the Sheepsbridge Coal and Iron Company, Mr. C. 
M‘Laren, M.P., said that whatever might happen with 
iron, he was certain they would not suffer from competi- 
tion with American coal. They were not going to give 
their coal away, yet they all felt that coal was quite high 
enough. If, however, it were a little lower, perhaps the 
trade would not suffer in the end, and the iron trade 
would be in a stronger position. 

Earle’s Shipbuilding and Engineering Company.—It is 
stated on good ee to negotiations are proceeding 
for the disposal of the above company as a going concern, 
and the name of Mr. Firbank, of Hull, is connected 
with the purchase. 

Corporation Enterprise.—The Huddersfield Corporation 
propose to expend within the next 12 months 68,9537. on 
the extension of their tramways, and the Corporation of 
Bradford have also a large scheme of tramway extension 
on hand. 

South Yorkshire Coal Trade. —This week there is 
nothing new to report in connection with the trade of 
this coalfield. The demand for house coal has now drop 


y | to its normal level, but prices remain unchanged. The 


best class of Silkstone house makes from 15s, 6d. to 16s. 
per ton; ley house, 14s. 6d. to 153. 6d.; and 
seconds, 14s. per ton. Steam and gas coal is almost all 
sold under contract, but the stoppage in the Lancashire 
cotton trade has naturally adversely affected the market 
for the present. The export demand is Barnsle: 
hards are quoted at from 163. to 17s. per ton. The ca 
for small coal is not so brisk as it was. Nuts are sold at 
11s. 6d. to 12s, 6d., and slack makes from 9s. per ton. 


Iron and Steel Trades.—Business is not brisk, and no 
revival is expected till the next quarter is entered upon. 
Firms engaged on Government work are fully employed, 
but otherwise trade is quiet. A — change is noted 
in prices which rule as follow: Lincolnshire No. 3 
foundry, 66s. to 66s. 6d.; ditto forge, 633. to 64s.; Derby- 
shire No 3, 67s. to 67s. 6d.; ditto forge, 623. 6d. to 63s.; 
bar iron, 10/. 10s. to 11/. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, the market was very quiet 
and little business was transacted. Quotations all round 
were weaker than a week ago. Merchants were ready 





enough to dispose of No. 3 g.m.b. Cleveland pig 








iron at 693. 6d. for prompt f.o.b. delivery. Some 
sales were recorded at that price, and it may be 
regarded as the general market quotation, though many 
of the makers would not name below 70s. for the ruling 
quality. No disposition was shown to do forward busi- 
ness. No. 1 Cleveland pig was put at 71s. 6d. The 
lower qualities were plentiful, and consequently the 
continued i demand for them did not keep up 
quotations. o. 4 foundry sold at 66s. 3d.; gre 
forge at 653.; and mottled and white at 64s. 6d. 
East coast hematite pig changed hands at 84s. for 
Nos. 1, 2, and 3, but that was more a merchant’s than 
a maker’s Se Some of the latter would not quote 
below 84s. 6d., but buyers were not to be found at any. 
thing above 843. Spanish ore was still very stiff, sellers 
declaring that they could not lower prices until some re. 
duction is made in the high freights that have ruled 
for so long. Rubio was quoted 21s. 9d. ex-ship Tees, 
but the figure was nominal, as buyers would not pay 
anything like it. There was nothing at all doing in 
either Middlesbrough warrants or Middlesbrough hema- 
tite warrants. To-day a very quiet feeling sco and 
in the absence of business it was difficult to fix quotations, 
Something like yesterday’s rates were the nominal prices, 
but buyers were very backward. 


Manufactured Iron and Steel.—There is nob much new 
in the manufactured iron and steel trades. Prices are 
better maintained than might have been expected, and 
makers are sufficiently well off for orders not to press 
sales. Common iron are 9/. 103.; best bars, 10/.; 
best best bars, 11/.; iron ship-plates, 8/. 2s. 6d.; and 
iron and steel ship-angles, and steel ship-plates, each 
8/.—all less the usual 24 per cent. discount. Heavy 
steel rails are about 7/. net at works. The certifi- 
cate of the accountant to the Board of Arbitration 
gives the average net selling price of rails, plates, 
and angles for the two months ending August 31 last at 
81. 23. 4.53d., as against 8/. 0s. 1.96d. for the previous 
two months, and in accordance with the sliding scale 
arrangements wages for the months of October and 
November will be the same as prevailed during the pre- 
ceding two months. The figures must be regarded as 
satisfactory. 


Coal and Coke.—Some descriptions of coal are easier. 
Coke continues in excellent demand for local consump- 
tion; but the supply is very plentiful, and quotations 
have rather an easier tendency. Medium blast-furnace 
qualities are about 27s. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—There have been numerous inquiries for all 
descriptions of large steam coal, and smalls have also 
been in fair demand. The best steam coal has been 
making 293. to 303, per ton, while secondary qualities 
have brought 243. 6d. to 253. per ton. Household coal 
has about supported late rates ; No. 3 Rhondda large has 
been making 22s. perton. Foundry coke has been quoted 
at 343. to 36s. per ton, and furnace ditto at 32s. 6d. to 
353. per ton. 


Tramway for Rhyl.—After holding a public inquiry at 
Rhy] on Saturday, the Light Railway Commissioners de- 
cided to sanction the construction of an electric tramway 
from Prestatyn to the Marine Lake, Rhyl, a length of 
about 7 miles. The capital of the company is 75,000/., 
and the Rhyl Council will supply the electricity required. 


The ** Bullfinch” and the ‘‘ Dove.”—The Bullfinch and 
the Dove, torpedo-boat destroyers, having failed to realise 
their 30 knots, are to be docked before running agair. 
Tt has been ascertained in each boat that the pitch of 
one blade is too great, the blade having been bent in the 
recent trials, rendering it necessary to furnish new pro- 
pellers before the trials are resumed. 


The ‘** Implacable.”—Daring the week the two Govern- 
ment 12-in. (50-ton) breechloading guns of the Implac- 
able line-of-battleship at Davonport have been mounted 
into position. The two 12-in. guns for the after barbette 
are not likely to arrive at Devonport for another fort- 
night. These guns are wire-wound, and are the first of 
the kind supplied t> a battleship, so that considerable 
interest will | taken in the gun trials of the Implacable. 
The twelve 6-in. breechloading guns, 24 quick-firers, and 
eight Maxim machine guns intended for the ship have 
also arrived. 


Water Supply of Okehampton.—The Local Government 
Board has approved a scheme for providing an additional 
water supply for Okehampton, and has also approved a 
loan to carry out the work. The echeme provides for 
tapping the head waters at Reddaven, and will bring 10 
an additional and independent supply to the one at 
present serving the town. It was at first proposed to 
carry the pipes through land leased to the War Office 
for an artillery camp; but, difficulties arising with the 
authorities, an alternative route was pro , and ib > 
to the latter that approval has been obtained. The wor 
will probably be proceeded with at once, and finished 
before next spring. 

The Institute of Mining Engineers. —The annual gree 
meeting of the Institute of Mining Ex was held S 
Bristol on Tuesday under the presidency of Mr. H. Si 
Peake, ex-president. The members having been ee 
by the Lord Mayor (Sir H. Ashman), the Lerinens of the 
ee oer 

the secre \ rown) an 
my uded 2358 members and 35 non-federated 


register now in ; 
—a ti . J. M‘Mortr 
members—a total of 2393 names. Mr. Tie Geologt 


F.G.S., of Radstock, read a paper on 0 : 
aig = be ye Somerset and on 4 “er “94 B 

0 vy a y . G. Be ds 
M Murtie on “The Met oa Working the Thin Coal 
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Seams of the Bristol and Somerset Coalfield.” In the 
afternoon the party visited Avonmouth Docks, and in the 
evening the annual dinner took p! 

‘ater Supply of Cardif.—At a meeting of the water 
oie . of the Cardiff Town Council on Friday 
the engineer (Mr. C. Priestley) reported that the storage 
on September 1 was as follows: Beacons reservoir, 
345,000,000 gallons ; Cantref, 270,000,000 gallons; Llani- 
shen, 304,000,000 gallons ; Lisvane, 76,000,000 gallons; 
total, 995,000,000 gallons. The total amount in store on 
September 1 last year was 381,000,000 gallons. An in- 


cK 


crease of 614,000,000 gallons was, therefore, indicated. 


Keyham.—The Lords of the Admiralty have decided to 
erect a new engine fitting shop on the site of Keyham 
Extension Works. When this is completed the existing 
shop, known as the erecting shop, be used only for 
repairing work. 

ireless Telegraphy.— Wireless telegraph apparatus for 
atime irene and the Mumbles on the Welsh 
coast is now complete. Messages will soon be sent across 
the Bristol Channel, a distance of 25 miles. The great 
height of the poles has excited much interest and wonder. 





ArMsTRONG, WHITWORTH, AND Co., LimitEp.—The 
fifth annual report of Armstrong, Whitworth, and Co., 
Limited, states that for the year ma June 30 the 

rofits, after deducting depreciation, and adding 679/. 
naar forward, amoun to 663,6462, It is pro 
to declare a dividend of 4s. per share on the ordina: 
shares, 6d. per share having been paid as an interim divi- 
dend. This leaves payable 3s. 6d. per share which, with 
the usual half-yearly — of 7697. on the 4 per cent. 

reference shares will absorb 569,447/., leaving 6252/. to 
le carried forward. 

MrcuanicaAL LABORATORY APPARATUS.—A catalogue 
dealing entirely with instruments intended for use in 
mechanical laboratories has been issued by the Cambridge 
Scientific Instrument Company, Limited, of Cambridge, 
The instruments in question are all due to Professor 
Ewing. They include the ingenious extensometer, which 
has, we believe, been exhibited at more than one soirée of 
the Royal Society. A small testing machine, intended 
for measuring Young’s modulus, in rods up to @ in. in 
diameter, is also illustrated. For determining the elastic 
constants in bending and torsion tests, several machines 
of original design are illustrated in the catalogue, whilst 
a number of other instruments intended for measurements 
of acceleration and velocities, and of the moments of 
inertia of bodies of different shapes are also listed. Prices 
are appended throughout. 





CaTaLocuEs.—We have received from the Edwards Air 
ae Syndicate, Limited, of 3 and 5, Crown-court, Old 
Broad-street, E.C., a copy of a pamphlet describing applica- 
tions of the Edwards air pump to electric an. plants 
and other land installations.—Mr. Thomas H. Ward, of 
the Fitzalan Chambers, Sheffield, has sent us a copy of 
his September catalogue of new and second-hand machi- 
nery, steam engines, and boilers now on sale.—An excel- 
lently illustrated catalogue has just been issued by the 
Bickford Drill and Tool Company, of Cincinnati, Ohio. 
This firm make a speciality of drilling machines, and in 
addition to the usual lines of radial and multiple spindle 
machines a number of special tools are also descri in 
the catalogue. Amongst them we note a drilling machine, 
carried on an overhead crane, so that there is no difficulty 
in operating on a work of the largest dimensions. The 
machine is driven electrically. 





Our Coat Exports,—The exports of coal from the 
United Kingdom continue to increase, and rapidly, too. 
The shipments in August were 4,173,499 tons, as com- 
pared with 3,758,781 tons in August, 1899, and 3,078,525 
tons in August, 1898. France still leads the list among 
foreign countries importing British coal, having taken 
688,119 tons in August, as compared with 520,096 tons 
and 419,342 tons respectively. Germany _ imported 
611,001 tons in August, as com with 538,174 tons 
and 462,472 ‘tons respectively ; Russia, 541,125 tons, as 
Compared with 541; tons, and 368,172 tons respec- 
tively ; and Italy, 515,969 tons, as compared with 396,646 
tons and 410,702 tons respectively. In the eight months 
ending August 31 this year our ate coal exports 
— 30,217,726 tons, as compared with 28,743,353 tons in 
the corresponding period of 1899, and 22,749,654 tons 
= the pesos. as period of 1893. The 1 t 
Oreign consumers of British coal are :—France, which 
took 5,624,547 tons to August 31 this year, as com- 
Pe with 4,501,035 tons and 3,452,365 tons respec- 

vely; Germany, which took 3,851,809 tons, as com- 

~ With 3,326,921 tons and 2,890,298 tons res tively ; 
tomer which took 3,576,684 tons, as compared with 3,786, 155 
7 3,049,716 tons respectively; and Russia, which 
ro ahead tons, as compared with 2,438,251 tons and 
foe 5 tons respectively. “ Coal was also shipped in the 
eight months of this year for the use of steamers en- 
= In foreign trade to the extent of 7,728,318 tons, as 
pared with 8,041,421 tons and 7,266,794 tons in the 
thee ponding riods of 1899 and 1898 respectively. It 
een "4 pera that in the first eight months of this year 
~ was shipped in one way or another from the United 
ma en the aggregate extent of 37,946,044 tons. As- 
ing , t the exports continue at the same rate during 
vba months of the present well-advanced year, 
at 56,919,066 tons. With coal so d, it i 

: ’ ns. 1 ear asit is at present, 
rok ean prim facie, regrettable that we should be 

Ing abroad something over 1,000,000 tons per week. 


movement for the whole of 1900 will come out | dered. 


MISCELLANEA. 


SoME curious accidents are said to have occurred this 
summer on the New York street cars. Owing to over- 
loads the fuzes have blown, and the fuze-boxes being 
dirty and filled with dust, the latter has ignited, setting 
fire to the cars, and frightening the passengers. 


The third annual dinner of the Association of Old 
Students of the Central Technical College will be held on 
Tuesday, October 2, at the Restaurant Frascati, Oxford- 
street. Old students can obtain further particulars from 
the honorary secretary, Mr. M. Solomon, 12, Edith- 
road, West Kensington, W., to whom all applications 
for tickets should be made. 


In a lecture delivered at the Royal Artillery Institute, 
Woolwich, Professor Petrie claims that the arch is of 
Egyptian and not, as commonly supposed, of Roman 
origin. In a tomb excavated by him about two years 
ago, he found the approach tunnel roofed with an arch 
consisting of three rings of brickwork. The tomb in 
question dated from about 3400 B.C. : 


An aay igi. bremweene'e of the working drawings used 
in Japan for architectural work has been presented to the 
American Institute of Architects, by Mr. S. Okamoto, of 
Tokio. The drawings are made entirely by the brush; 
butit is affiemed that thelines are as fine, true, and straight 
as in the best straight-line pen work. The drawings are 
arranged to fold on a plan line, so that when the sides, 
partitions, &c., are bent up to the vertical position, the 
drawings form a sort of to wal model, showing the interior 
and exterior details of the house. 


The Europa, cruiser, Captain A. J. Horsley, has 
arrived at Portsmouth with relieved crews from the Aus- 
tralia station. The outward and homeward voyage of 
the ship occupied 168 days, and throughout the trip the 
coal consumption was excessive, no less than 8500 tons 
having been used on the voyage home from Sydney, 
although under Admiralty orders the steam in boilers 
was not allowed to exceed 150 1b. to the square inch. 
The tubes of the economisers gave the most trouble, and 
at Port Said, on the voyage home, iv was decided to re- 
move the economisers ether, after which it was 
found ible to increase the speed without increasing 
the consumption. The ship is to take a trip with 
the water-tube boiler committees on board. 


An interesting exhibition of the comparative calmness 
with which the breakdown of a government or municipal 
undertaking is viewed by the public, as compared with 
the noise made when a private company is concerned, is 
afforded by the breakdown of the Manchester Postal 
Telegraph system last week. Owing to the outbreak of 
a fire at the Central Post Office, aap ° it is said, from 
the bursting of a soldering lamp, the whole of the 
telegraphic connection with the outside world was broken, 
and telegrams for delivery in Manchester had accordingly 
to be sent to Liverpool and forwarded on by train. Oa 
the same evening the municipal electric-light system 
broke down, the supply to street lampe, private houses, 
and theatres being completely interrupted. 


Arrangements have been made by the London School 
of Economics and Political Science, 10, Adelphi-terrace, 
W.C., for a course of lectures on railway questions. The 
programme is as follows: ‘“‘The Economics of Railwa; 
Administration,” a course of six lectures by Mr, W. 
Acworth, M.A., Christchurch, Oxford, on Thursdays, at 
6.30 p.m., in Michaelmas term, beginning November 8. 
‘*The Policy of Different Countries in Relation to Rail- 
ways,” a course of 12 lectures on the actual relations be- 
tween the railways and the State in different countries, 
by The Director. Part I., six lectures on Thursdays, at 
8 p.m., in Michaelmas term, inning November 8. 
Part II. in Lent term. ‘‘ Railway Problems,” 
of six lectures by Mr. Acworth, in Lent term. ‘‘ Engi- 
neering Questions in Relation to Railway Administra- 
tion,” a course of six lectures by Mr. Lynden Y> 
B.A., LL.B., Trin. Coll., Dub., in Lent term. 


An ingenious method of die-sinking has been brought 
forward es Mr. Joseph Rieder, of Leipzig. The design 
is moulded in relief on a block of plaster of Paris. This 
block is then placed so that its lower half is immerged in 
an electrolytic cell containing a solution of chloride of 
ammonium. This solution rises by capillary attraction to 
the top of the block on which the design is impressed. 
The block of steel to be engraved is then laid on the 
plaster model, and a current passed through the cell, the 
plaster, and the steel. The current can only flow where 
there is contact between the metal surface and the 
model, and at these parts dissolution of the metal occurs. 
As a consequence the high parts of the model tend to 
bury themselves on the steel, and the process being con- 
tinued with suitable utions for a sufficient period 
of time, a perfect fe: copy of the plaster model is sunk 
in the metal plate. It is, of course, necessary to main- 
tain a proper supply of electrolyte to the parts attacked, 
and to clean the plate being men at frequent in- 
tervals, An automatic machine has been devi for 
ferme worsen this, and the inventor claims that the 
method provides a cheap and rapid means of producing 
dies in most metals. Hardened steel can be wrought by 
the process as easily as ingot metal. 

The question as to the proper method of fixing railway 
rates is in attracting attention in the United States, 
Mr. Moseley, the secretary to the Interstate Commerce 
Commission, having in a recent address to shippers 
accused the railways of abusing their position as practical 
monopolists and of charging too much for services ren- 
American railway rates are, for the most part, 

ly attri- 
e cheaper 


e 
very much lower than our own, but this is 
butable to the long distances run and to 





system of construction and working tolerated by 


American opinion. Ship) asserd that the only 
fair method of charging should be one based on the 
cost of the service, whilst the railway companies 
maintain that the charges should be based on what the 
traffic can bear, and thus, to take a case quoted by Mr 
Moseley, the rate on a 100-lb. weight of clock springs 
was 67 cents, whilst on an equivalent weight of castings 
the corresponding rate was only 32 cents, Of course 
many other cases might be instanced, but on the whole 
there seems a good deal to be said for this tice, since 
it permits lower rates to be charged on bulky and chea; 
material than would. otherwise be possible. The trouble 
arises really from the somewhat ine view railwa 
companies are inclined to take of the burdens whi 
particular articles may safely carry. 


Some iculars as to the enormous water power 
available at St. Paul and Minneapolis are given in 
a Lo sad read by Mr. E. P. Burch at a meeting of 
the North-West Railway Club.. Within the limits of the 
twin cities the a over 110 ft. Just beyond 
the city limits are the m Rapids, where there is a fall 
of 20 ft. Below the Western Railway Bridge at Minnea- 

lis is a fall of 40 ft., on which important work is now 

ing done by the Government of the United States. 
Further down come the St. Anthony Falls, which 
are 50 ft. high, and have been utili for 40 years. 
With the normal summer flow of 6000 cubic feet per 
second about 25,000 effective horse-power is available, 
and is acgely used for flour milling. Below the main 
falls are the St. Anthony Rapids, which have been used 
for power purposes for some years, about 10,000 horse- 
power being available with the summer flow. Dams 
1085 ft. long and from 14 to 16 ft. high have been con- 
structed across the river, and ten 1000 ae elec- 
tric generators erected in the power house. The current 
is used for-working the tram lines of the two cities. Part 
of the current is conveyed to St. Paul, the lengths of the 
two cables used .being respectively 7 and 9 miles. The 
voltage on this transmission line is 12,000, and this is, of 
course, transformed at substations to a lower potential 
before the current is admitted to the feeders for the 
trolley wire. 


The passive state of iron, in which it resists solution by 
acids, has long been known, and is now attributed to the 
formation on the surface of the metal of a thin layer of 
oxide. The thickness of the layer necessary is extremely 
minute, since Mr. Oberbeck has shown that in the case of 
platinum a film of another metal deposited on the surface 


and only Taio millimetre thick suffices to alter the 


electromotive force of the metal if forming an element of 
a voltaic couple. In a communication to the Archives des 
Sciences Physiques et Naturelle(Geneva), Mr. F. J. Micheli 
describes a measurement he has recently made of the actual 
thickness of this film of oxide. The method followed was 
to construct a small mirror of iron, and to measure the 
polarising angle: first, when the iron was in the active 
state ; and, secondly, when it had been rendered passive 
by immersion in fuming nitric acid. The difference in 
the constants of polarisation was found to correspond to 
a film of oxide equal in thickness to one-thirtieth of the 
wave-length of sodium light. The formation of this film 
had nevertheless sufficed to render the iron electro nega- 
tive to a Similar experiments made on pure 
chromium obtained from Dr. Goldschmidt at i 


. | showed that with this metal the production of the passive 


state is not due to the surface oxidation of the metal, 
since the polarisation constants of a chromium mirror 
were identical, whether the metal was in the active or the 

ive state. In the former state the electromotive 
orce of chromium-plati couple was found to be 1.58 
up to 1.607 volts, and in the passive state 0,443 volts. 


A paper by Dr. H. Wedding, as abstracted for the 
Institution of Civil Engineers, gives an instance of suc- 
cessful purification of escaping At the Kotterbach 
iron mines, in a rich agricultural district) of Upper 
Bohemia, the ores—consisting almost entirely of car- 
bonates—are roasted before being sent to the blast fur- 
naces, with the object of driving off the carbonic acid and 
of so saving about 33 per cent. in cost of The 
sulphurous and mercurial vapours given off in the roasti 
process have done considerable’ damage to animal an 
Me sors life in the neighbourhood, and the agricultural 
industry being, at least, of equal importance with the 
mining industry, a plant was put down to condense 
and absorb these noxious vapours. The gases are 
led from the tops of the roasting furnaces, and by 
means of steam ejectors sent forward —_* system 
of towers, which are constructed of timber, havin 

storeys .with open timber floors thickly set wi 
blocks of limestone. A spray of water, extending 

over the whole area of the tower, is constantly dro 
ing through the successive floors from a high-level tank. 

e gas enters at the bottom of one tower, ascending 

ainst the stream of water t h the spaces between 
the limestone blocks to the top, then to the bottom of 
a second tower, after which it is allowed to escape into 
the atmosphere. Condensation of mercury and its com- 
pounds, and of arsenic and antimony compounds 
contained in the gases, takes oe owing to the tempera- 
ture being reduced by the ripping water, which also 
absorbs of the sulphur oxides. The remainder of 
the sulphur oxides displaces the carbon dioxide of the 
limestone, forming sulphites and sulphates of lime. The 
mercury—part of which is left in the gas the greater 

however, going through the towers and col. 
ted in settling ds—is purified, and its value is 
sufficient to cover the cost of running the plant. 











A Monster AmertcaAn Rartroap.—The New York 
Central and Hudson River Railroad Company now rung 





or controls 10,281 miles of line, 
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STANDARDISATION. 

THERE are in engineering matters two varieties 
of standardisation, the particular and the general. 
The former is the kind which pertains to a given 
workshop, while the latter extends to an industry, 
or to some section of an industry. In its particular 
form standardisation is something more than what 
is known as the interchangeable system, although 
it necessarily includes that. It is the adoption 
of certain types and patterns, and the adherance to 
these in spite of temptation and pressure on the 
part of customers and their advisers. Probably 
every manufacturing engineer wishes that he could 
attain the position of politely but firmly declining to 
meet the ideas and whims of his clients, of saying in 
fact, although not in words, ‘‘ You can take it or leave 
it.” Then he would be able to work ata profit, and 
would be relieved from the numberless worries and 
the endless sources of leakage by which his antici- 
pated gains dribble away and are lost. The firms 
who admit no ene’s designs but their own, and 
who practically frame the specifications to 
which they work, are in a very small minority, 
and must always remain so, although there is a 
tendency for them to increase. The reason is easy 
to understand. It needs a man of great and varied 
qualities to raise a business to the level of being 
able to dictate to the public as to what is best for 
them to buy. It is very easy to place oneself, 
metaphorically, in a pulpit, and preach to the 
world of the excellence of one’s goods; but the 
trouble is to make converts. It is only the power- 
ful magician who can secure the obedience of the 
spirits, although anyone may call to them in the 
vasty deep. 

The engineer who would inaugurate a system of 
standardisation in his manufactures must possess 
great courage, a stubborn will, and much construc- 
tive ability. We put professional attainments last, 
not because they are the least important, but 
because they are not so personal as character. 
It is possible, to some extent, at least, to buy 
advice and assistance in the production of designs, 
and in carrying them into effect, but the master of 
an establishment must bear on his own shoulders 
the responsibility of -determining the policy on 
which it shall be run. The profit, or the loss, will 
be his, and, however willing and anxious he may 
be to take advice, the decision and its consequences 
must rest with him, In general it takes much 
courage to adopt a system of standardisation, be- 
cause it involves the laying out of large sums of 
money with no certainty of return. It is only 
in the case of a patented article of assured 
utility that the step is easy. In such instances 
as the Westinghouse brake and the Willans engine, 
standardisation was natural from the begin- 
each of these articles was sui generis, 
and was judged asa whole. Probably no one felt 
competent to suggest alterations; certainly no 
buyer would take the responsibility of insisting 
upon them, because in the earlydays it was sufficient 
of a venture to try such novelties, without intro- 
ducing untested features into them. The incan- 
descence electric lamp industry furnishes another 
instance of standardisation growing up without 
effort. There was practically only one maker in this 
country for many years, both of lamps and holders, 
and the company naturally kept to a particular 
pattern. When the patent expired, other makers 





were obliged to follow the same design in order to 


make their lamps fit existing holders, for it was 
only in that way they could obtain a footing in the 
market. Hence the Swan holder has become 
almost universal in this country. 

It is, as we have said, a highly speculative matter 
for an engineer to enter upon a system of working 
to standards. He is not an autocrat who can dic- 
tate to the public what they shall buy ; he can only 
persuade, and the argument which alone is of much 
weight, is one addressed to the pocket. Customers 
will not sink their individual preferences except to 
gain a distinct advantage; they must be better 
served either in regard to quality or price, or to 
both, before they will modify their own premises, 
or their own system of manufacture, to bring them 
into harmony with the tools or appliances they 
buy, instead of having the latter designed specially 
to suit their convenience. They are in the posi- 
tion of the old gentleman who objected to cut his 
corns to simplify the work of his bootmaker. 
In a word, the particular manufacture—be it engine 
or automatic tool, or dynamo—must offer advantages 
to the buyer which he can scarcely find elsewhere. 

To obtain either high quality or cheapness of 
output there must be a generous use of capital. 
When both are to be combined, the outlay must 
be still greater. If quality depended on design 
only, it might, in some cases, be obtained at small 
cost, when the head of the firm undertakes the 
work himself. But as business is now conducted, 
a great deal is required for successful manufacture 
beside a drawing-board and a supply of paper. 
There must be capable management in every de- 
partment, from the first to the last, and this always 
commands its price. Further, the most modern 
andthe best machinery must be employed, and 
much of this must be constructed for a certain end, 
and will of necessity be of little value for other 
work. It, therefore, follows that the man who 
would go in for standardised manufacture must lay 
out his works for the purpose ; that is, he must stake 
his money on an attempt to create a special trade, 
with the knowledge that he may very easily lose a 
considerable proportion of it. Year by year it 
becomes increasingly difficult to develop gradually 
this kind of manufacture. Unless help can be 
gained from patents, the plunge has to be made 
boldly. The greater the courage, the larger the 
chance of success, provided always that it is associ- 
ated with constructive ability and business acumen. 
A great business can never be made out of a poor 
article, although it may be realised in spite of high 

rices, if the goods are of sufficiently high quality. 

he road to success, however, lies in turning out 
the best goods at a moderate cost, and it is easy 
to understand that the route is never crowded with 
passengers. 

A business in standardised articles can never 
cover a wide field. A multiplicity of types and 
patterns is alien to its fundamental idea. System- 
atised manufacture can only be carried on properly 
by taking advantage of the skill which is evolved 
by constant repetition of one set of operations, and 
by the economy attending the use of tools de- 
signed for one purpose only. It is often difficult 
to resist the temptation to take orders a little way 
outside the province of the concern, but it must 
be done if the benefits of standardisation are not 
to be lost. The tendency of trade is to grow 
narrower; for one firm to make one type of 
machine, and to be quite willing to see orders 
for other types go elsewhere. The essence of 
standardisation is the power to work for and keep 
a stock, As soon as articles are manufactured in 
units there is an end of the system; they must 
be made in dvuzens or hundreds if they are to 
be made cheaply, and must not be earmarked 
for patticular purchasers until they reach the 
stock-room. It follows, therefore, that a con-' 
siderable demand must have arisen in a particular 
branch before standardisation can be attempted ; 
that when it is attempted the experiment must be 
made boldly, with plenty of capital and engineering 
skill to insure that the final article will be both 
cheap and good. ; 

General standardisation is quite a different affair. 
It is the expression of unanimity in a trade as to 
types and dimensions, and—to tell the truth—is 
but little seen in this country. Nevertheless, the 
first great example of general standardisation in 
mechanical matters arose here in the Whit- 
worth screw thread. Before its production, and 
for some years afterwards, there was utter con- 
fusion in relation to screws; probably, if matters - 
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had not been so bad, the Whitworth screw thread 
would not have attained such rapid and complete 
adoption; for in pipe threads, in which the 
divergencies were not so acute, or so important, 
we have not yet attained to complete standardisa- 
tion in this country. 

The great obstacle to general standardisation 
is a small-minded selfishness, which fancies that 
a manufacturer obtains an advantage by making 
his goods slightly different from other people’s, 
so that they can only be repaired by him- 
self. Once a standard type has been accepted, no 
one imagines that there will be any benefit in 
departing from it. A machine-tool maker would 
never dream of introducing a screw thread of his 
own, but there are many who would resist the 
adoption of a universal pitch of change wheels, or 
a uniform toolholder. Yet there is not much 
difference in principle between the two. It isa 
confession of weakness to endeavour to hamper the 
customer. Evidently, what is detrimental to him 
must be adverse in the long run to the body of 
manufacturers who supply him, although some 
individual manufacturer may gain an advantage. 
The man who feels conscious of his ability to meet 
competition does not need to entrench himself 
behind artificial defences of this kind. 

Another great obstacle to general standardisation 
is the consulting engineer. Ifthere were only one 
such person in each branch he would be an aid to 
uniformity of design: but, of course, there are 
many, and it is seldom that two hold the same idea 
on any subject. Not only is there the natural 
diversity which occurs among men who have made 
prominent positions for themselves, but there is 
often, also, an artificial and cultivated idiosyncracy, 
which does duty for originality, and sometimes 
passes for genius. There are consulting engineers 
who regard standardised products much as the 
family practitioner regards advertised pills; they 
look upon them as attempts to defraud them of 
their fees, and they will not acknowledge their 
existence if they can avoid the necessity. In 
these days when scientific societies and technical 
mage are constantly spreading a knowledge of the 

st practice, and when young manufacturing 
engineers start life with a grasp of principles 
far wider than is possessed by many leading men in 
the profession, there is not the same need of the 
consulting engineer that there was once, and con- 
sequently he often fiads his business diminishing. 
Naturally he does his best to stem the advancing 
tide of standardisation. Self-preservation demands 
that he shall make a show of getting the best pos- 
sible return for his client, and this often takes the 
form of insisting on alterations in details. 

In America we find the best examples of stan- 
dardisation, both particular and general. As re- 
gards the latter, it is noteworthy that there are 
comparatively few consulting engineers in America, 
and that they are generally men of mark who do 
not need to practise petty artifices to aid them in 
keeping their positions. The commercial spirit of 
the nation inclines it to large measures, and renders 
it suspicious of those who make much ado about 
detail. It is realised that the advantages of 
general standardisation quite outweigh the bene- 
fits which accrue from designing every feature 
for the — environment in which it will 
be placed. 

The man of business knows that he can 
only make money rapidly in a busy thriving 
community, in which all are doing well. It is 
to his direct advantage, therefore, to subordi- 
nate his more immediate interests in order that he 
may share in the general good of the community. 
Hence we see conferences being held to obtain 
agreements as to standard patterns, especially 
among yee companies, although by no means 
confined to them solely. In regard to particular 
standardisation, the consulting engineer in America 
is in general content to specify his requirements, 
and then to choose from among competing designs 
that which suits them the best. He treats manu- 
facturers as men, leaving them to arrange the 
details of their business, while here they are 
often treated as children who must never be 
left for a moment free from control, lest they 
et into mischief. Standardisation of all kinds 
is the fruit of a broad and liberal spirit, which 
looks to ends rather than means. It is the 


realisation of the idea that the interests of the 
units are identical with the interests of the com- 
munity, and that he who serves his customers, or 
clients, best is most likely to further his own ends. 


RUSSIAN TRADE IN CHINA. 


Waite it is necessary to study the conditions of 
British trade in China, and to note the causes 
which affect its development, it is also desirable that 
we should keep ourselves acquainted with the circum- 
stances connected with that of our competitors, for 
it is only by so doing that we can really understand 
the various problems which arise in connection with 
our own. Russia is generally considered our chief 
political opponent in the Far East, although, as we 
have frequently indicated, there does not seem to 
be much to justify such opposition, as the resources 
and influence of Britain and Russia seem to be 
supplementary to each other. No doubt as the 
trade and industry of Siberia and Manchuria 
develop, competition will arise, but there are 
no reasons why it should not be of a friendly 
nature. At the present time such competition 
cannot be said to exist. Russia is one of China’s 
largest customers, receiving a tenth of her total 
exports, and more than half her tea, but the whole 
of Russian trade is certain to be very much deve- 
loped, and no doubt changed in character when the 
Siberian Railway is in working order. 

A study of the doings of Russia in the north of 
Asia shows that that railway is only part of a 
aad which was settled long ago, and which has 

en followed with a dogged persistence, as all 
Russian plans are. During the past quarter of a 
century, however, the change which has taken place 
in social and economic conditions in Russia has 
caused greater attention to be given to the develop- 
ment of Siberia, in order that room may be found 
for the rapidly increasing surplus population of 
Russia, and that markets may be created for the 
manufactured products which are now being turned 
out from the rapidly increasing industrial estab- 
lishments which are to be found in many parts of 
the country. 

The progress of Russia across Siberia arose from 
the necessity of having an opening for her trade on 
the Pacific Coast, and when the Trans-Siberian 
Railway was commenced Vladivostock was looked 
upon as its natural terminus. The disadvan- 
tages of that port, however, were urged as 
an excuse for the demand for one further 
south, and on the termination of the war be- 
tween Japan and China her representatives soon 
made it plain that they wanted a position which 
was not only more convenient for trade, but also 
stronger from a military and naval point of view. 
By means of a diplomacy, which cannot be defended, 
they obtained possession of Port Arthur and Ta- 
lien-wan, the former of which dominated the Gulf 
of Pe-chili and the way to Peking, while the latter 
supplemented it as a port for commerce. The 
possession of Wei-hai-Wei by the British was a 
very small compensation for the increase of Russian 
influence; in fact, it is doubted whether our 
strength in China is at all increased by this port, 
which is not fortified, and not to be compared from 
any point of view to Port Arthur, on which for a 
long time the Chinese had lavished large sums of 
money in building fortifications, and which has 
since been greatly strengthened by the Russians. 

Moreover, Vladivostock is no longer the ice- 
closed port in winter it formerly was, for the re- 
sources of modern shipbuilding have been called in, 
and powerful ice-breakers keep “it open the 
whole year round, so that there is now no in- 
terruption of traffic at any season, and passenger 
steamers come at regular intervals all the winter, 
so that the reason for obtaining possession of Port 
Arthur no longer exists. Still, the climate is not 
good in winter, and naturally the officers of the 
men-of-war prefer to winter in Port Arthur 
or Nagasaki, although in summer time the bright 
side of life in Vladivostock is quite as attrac- 
tive as in the southern ports. The place 
has been strongly fortified, but strangers are 
strictly prevented from visiting the fortitications, 
which are to be seen on all the hill-tops. Maga- 
zines, masked batteries, and other means of offence 
and defence have been provided, and they are con- 
nected by an electric tramway and by telephone 
and telegraph, so that in case of attack communi- 
cation with the various points can be rapidly estab- 
lished. The number of soldiers stationed at Vladi- 
vostock has been greatly increased, and probably 
it would be a more difficult place to capture than 
Port Arthur, about which we have heard so much 
recently. 

The trade of Viadivostock is considerable, the 





most of the larger establishments being kept by 


Russians and Germans, although there is one pros- 
perous American house, with branches at Port 
Arthur, Newchwang, and a few other Manchurian 
cities, ready to take advantage of the new trade 
conditions which will come with the building of 
railways in Manchuria. Viladivostock is, however, 
a cosmopolitan city, with large colonies of Chinese, 
Japanese, and Koreans, who have their own shops 
and live in their own way. There ‘are two lines of 
steamers between Nagasaki and Vladivostock. One 
is that of the Russian Volunteer Fleet, andas they call 
at no intermediate ports they do the voyage in three 
days. The other is the ae Yusen Kaisha 
(Japan Steamship Company) which performs a more 
frequent service, and calls at Gensen and Fusan on 
the Korean coast, and the vessels take six days for 
the voyage. 

The completion of the Trans-Siberian Railway, 
with its Manchurian section, will before long 
virtually abolish the ancient caravan trade. Since 
the Russians became masters of Turkestan, the 
green tea which was formerly supplied by Parsee 
and Persian merchants in Bombay, who bought it 
for export on the Yang-tse-Kiang and shipped it 
to Karachi, and sent it northward by way of 
Peshawar, Cabul, and Herat, into Bokhara and 
Samarkand, is now sent by the Russian Volunteer 
Fleet to Batoum, on the Black Sea, and thence by an 
easy journey along the Trans-Caucasian and Trans- 
Caspian Railways to the very heart of the green- 
tea-drinking populations. Thus the Bombay mer- 
chants have lost almost all this business, and the tea 
shipments to India fell 75 per cent. between 1896 
and 1897 from 6,183,000 lb. to 1,513,620 lb. The 
most important caravan route is vid Urga to 
Kiahta and Irkutch. Other routes, but of less 
value, connect Western China with the Semi- 
palatinsk region. The general export from Siberia 
by these roads does not exceed 2,000,000 to 
3,000,000 roubles, and is annually decreasing. 
The import is almost exclusively tea, which in 
1898 reached 1,598,000 poods (57,500,000 lb.), of a 
value of 16,292,000 roubles (1,720,0001.). Exclud- 
ing tea, the export and import trade of Siberia with 
China have been about equal in value. Beyond 
tea forming 98 per cent., the other articles of 
import from China to Siberia have been cotton and 
silk goods and sugar. The possibilities of the future, 
however, are great. Russia, on her side, can supply 
China with cotton and woollen fabrics, meat, 
leather and hides, manufactured goods in general, 
and minerals. The rich Ural district, and even 
Siberia itself, in a more eastern direction, could 
export the latter. The agreement with China, 
with the construction of the railway through Chinese 
territory, lays all the fertile fields of Manchuria, 
and in general the resources of China and Korea, 
at Russia’s disposition. The following figures, 
showing the exports from China and the imports 
into China of Russia and Great Britain in 1899, 
give the present relative position of these two 
countries ; 


Exports from —— into 
hina. am 
Russia vi 2,461,565 513,367 
Great Britain 1,941,784 6,602,338 


and prove that there is room for co-operation in 
commerce and industry, and that Britain, with her 
excess of imports into China, might help Russia 
with her excess of exports. i 
The imports to Siberia, hitherto mostly vid the 
Far East, are thus distributed: From Russia, 
cheap manufactured articles, tobacco, spirits, sugar, 
leather, iron goods, paper, fabrics, &c. From the 
United Kingdom are sent cotton and woollen 
fabrics, iron, tin, machinery, &c. Germany, thanks 
to activity of German firms in the Far Eastern 
ports, has a predominating influence on the im- 
port trade of Siberia, her wares in general being of 
the most varied kind, if but of moderate quality, 
including manufactured articles, furniture, sugar, 
wines, household crockery, &c. From France 
there is imported fashionable apparel, preserves, 
wines, &c. From Japan mostly wheat, rice, salt, 
and fruits. From China, as we have seen, 
the trade is practically in tea alone. The latest 
obtainable statistics show that Germany had about 
30 per cent. of this trade, and the United Kingdom 
25 per cent. It is mostly vid Viadivostock, Nikol- 
aevsk, Blayovestchensk, and Yan. The exports 
from Siberia, vid the west, are, first of all, grain, 
then meat, hides, butter, wool, game, eggs, &e. 
The imports by western rails are iron and iron 





goods, machinery of all kinds, sugar, spirits, wines, 
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petroleum, manufactured articles, &. The de- 
velopment of Manchuria must lead to a great de- 
mand for machinery and appliances of all kinds, 
and the Russian Government is anxious to encourage 
their importation. From the beginning of next year 
practically all the most important articles used in 
the various industries are to be exempted from 
Customs duties. : : 

From a report by Mr. Paul Dmitrevsky, Russian 
Consul-General at Shanghai, we learn a good deal 
about the competition to British shipping in the 
Far East, and especially of the efforts of Russian 
merchants to organise the river traffic, and the 
attempt of a combination of Russian tea merchants 
to establish a river-boat company of their own. 
The plan, however, fell through, owing to the sloth 
and mutual jealousy of the Russian merchants, and 
the carrying trade remained in British hands. 
Nowadays freights rule fairly low, thanks to the 
increase of the British mercantile marine in Chinese 
waters and the competition of Germans, Norwegians, 
and Japanese, but M. Dmitrevsky thinks that in the 
past the Russian merchants have suffered dreadful 
things at the hands of the British navigators, and 
he believes that the British carrying trade in 
Chinese waters is doomed to decay, as we cannot 
compete with subsidised German shipping associa- 
tions, and with the vigorous growth of the young 
Japanese mercantile marine. We need not allow 
such an opinion to affect our spirits to any great 
extent; we must carefully note the conditions under 
which the trade is being carried on, and observe all 
the factors which affect it. The importance of the 
Russian element is certain to increase ati a very 
rapid rate, and, meantime, we have done little 
beyond directing attention to it. 








THE WORKMEN’S COMPENSATION 
ACT IN OPERATION. 

More than two years have elapsed since this re- 
markable statute came into force. During that time 
its progress has been anxiously watched, not only 
by a myriad of workmen and their employers, but 
by persons of all political creeds. The managers of 
great industrial undertakings, directors of insurance 
companies, lawyers and judges, have all been more 
or less intimately connected with its practical work- 
ing. Owing to the extraordinary number of cases 
which have reached the Court of Appeal, and the 
amplitude with which they have been reported in 
the columns of the newspapers, the public gene- 
rally, and especially those whose interests are 
more nearly affected by the statute, are acquainted 
with its prominent features. The abolition of the 
doctrine of ‘‘common employment” and the down- 
fall of the maxim Volenti non fit injuria have been 
brought about by the new Act, in so far as they 
formerly operated as between the masters and 
servants which are affected by its provisions. 

Many difficulties and technicalities, which pre- 
viously rendered the recovery of compensation well- 
nigh impossible, have been surmounted by the 
Workmen’s Compensation Act. Instead of finding 
himself entangled in the red tape of a law court, 
the injured workman now obtains compensation in 
no scanty measure as a matter of course. Never- 
theless, although to use the words of Mr. Chamber- 
lain, ‘‘the present Act goes a long way towards 
making litigation unnecessary, as the circumstances 
under which compensation can be claimed, the 
amount of compensation, and the limit of time 
within which compensation can be claimed, are all 
defined,” the number of County Court cases, and 
appeals from the County Court show that the Act 
1s not so easy of interpretation as at first supposed. 

Regarding it, moreover, with an employer’s 
eyes, we find that although it imposes a heavy 

urden, it is not without certain compensating ad- 
vantages. Set free from the toils of much anxious 
litigation, the master transfers the responsibility for 
accident to the keeping of an opulent insurance com- 
pany, which, although it may charge a high premium 
—and we have reason to believe that premiums are 
on the wane—becomes answerable even for the 
consequences of some dire calamity which may 
paralyse an entire industry. 


i Sratistics. 

arliamentary paper was issued in the latter part 

: April, 1899, containing statistics of the wank 

of accidents, and the cases disputed in the county 

aa, Although they only relate to the working 

the Act during the latter part of 1898, these 
gures are useful as showing the number of acci- 


dents which are likely to come within the Act in 
future years. They also serve asa guide to the 
amount of litigation which may be expected to 
arise, though it should here be remarked that in 
the case of every new statute after the novelty 
has worn off, and the more crucial points have 
been settled by decisions in the High Courts, those 
affected become more careful about incurring the 
expense of litigation. 

The particulars have been compiled from lists 
of the cases furnished to the Home Office by 
registrars of the county courts. As the Act only 
came into operation on July 1, 1898, and bearing 
in mind that cases took some time to get under 
way, we shall be safe in assuming that the fol- 
lowing summary of the published statistics repre- 
sents the first three months’ working of the Act. 

Up to December 31, 1898, 130 cases were settled 
in the county courts, 104 by the judges’ decision, 
8 by an arbitrator’s award, and 18 by the accept- 
ance of money paid into Court. In 101 the finding 
was in favour of the plaintiffs, while the remain- 
ing 29 cases ended favourably for the defendants. 
The total amount awarded in these cases was 
76041. 18s. 6d. In ten instances the amount was 
payable in a lump sum, and where the compen- 
sation took the form of a weekly payment, the 
average amount was lls. 4d. a week in the case 
of total disablement, and 12s. 10d. in cases of par- 
tial incapacity. 

Another table furnished by Parliament gives 
the number of cases in which memoranda were 
registered in the county courts, and shows which 
of these cases were settled by agreement, which 
by committee (ey., the joint committee of em- 
ployers and workmen), and which by arbitration. 
Of these, 152 were settled by agreements, 9 by 
committee, and two by an agreed arbitrator. It 
has apparently not been considered necessary in 
many districts to register memoranda of the de- 
cisions of committees and arbitrator, which it should 
be noticed take effect and are enforceable as the 
judgment of a county court. 

Figures showing the number of persons affected 
by schemes of compensation, certified by the 
Registrar of Friendly Societies are also forth- 
coming. The following Table shows the industries 
and number of workmen affected in this way : 


Nature of Number of — p Prat 
Employment. Schemes. y the Schemes. 
Railway 2 34,933 
Factory 15 17,862 
ine ... 39 35,969 
Quarry aS NS 2 436 
Engineering work ... _ ae 
Building __... obs — i 
58 89,200 


It has been estimated that the number of acci- 
dents for which compensation will be payable in 
the course of each year is somewhere between 
120,000 and 130,000. About 30,000 accidents may, 
therefore, be presumed to have taken place in three 
months. 

Bearing in mind that only 130 cases reached the 
county courts, we are surprised at the remarkably 
small number of cases which have been seriously 
contested. No'doubt employers are slow to pay in 
undeserving cases, but from the lack of fight which 
these figures display, it is evident that they are 
fully alive to their responsibilities, and that they 
submit with a good grace to the inevitable con- 
sequence of the Act, namely, that compensation for 
accidents must be the rule and not the exception. 

We are not aware of any statistics having been 
published since April, but even the casual reader 
of the newspapers will be able to say that work- 
men’s cases are still arising in great numbers. 
Moreover, of the large list of appeals which were 
entered for hearing at the commencement of the 
recent sittings, no less than thirty-two were brought 
in respect of the Workmen’s Compensation Act ! 

A recent Parliamentary paper serves to show at 
a glance the working of the Compensation Act 
during 1899. Although a complete return must be 
made to the Registrar of Friendly Societies with 
regard to the effect of schemes certified by him, 
there is no machinery provided in the Act whereby 
statistics of all accidents and claims can be com- 

iled. The sources from which the present return 
is compiled are set forth in the return. 

During the year 1899 the number of cases adju- 
dicated upon by County Court Judges and arbi- 
trators was 999. Of these 828 were decided by the 








award of a judge, 98 by arbitrators, and 73 by 


acceptance of money paid into Court, There re- 
main 348 cases, which were withdrawn or otherwise 
disposed of out of Court. 

Of the 999 cases above referred to, 753 were 
decided in favour of the applicant and 246 for 
the respondent. In 317 cases the award was 
a lump sum, in 418 a weekly payment. In 
225 cases compensation was awarded on account 
of death, and in 219 instances compensation was 
awarded to dependents. The total amount 
awarded was 37,9041. 10s. 11d., giving an aver- 
age of 1731. 1s. 7d. in each case. In 92 cases 
the compensation for injury consisted of a lump 
sum, and in 12 of which the plaintiff accepted 
money _ into Court ; while in the remaining 80 
cases a lump sum appears to have been awarded in 
lieu of weekly payments, by consent of the parties. 
The total amount in these cases was 29541. 11s., 
giving an average of 32], 2s, 4d. in each case. Of 
the 418 cases of injury in which a weekly sum was 
assigned, there were 169 cases of total, and 249 
cases of partial, incapacity. The average weekly 
allowance in the former was 10s. 1ld.; and in the 
latter 9s. 2d. 

Perhaps the most interesting part of these 
statistics is that which enumerates the number of 
cases which have arisen in connection with each of 


the industries protected by the Act. They are as 
follow : 
Railways 104 
Factories 686 
pice a 
uar sate Peace 
En eine Works... 114 
Building vet 159 
1347 


After giving particulars of the cases which have 
arisen under the Employers’ Liability Act, the 
aper states that in mines the older statute has 
en almost entirely replaced by the Compensation 
Act as a medium for obtaining redress for injuries. 
In fact, the Employers’ Liability Act appears to be 
going out of fashion everywhere, for the number of 
cases in 1899 which did not come within the Com- 
pensation Act were but one-quarter of those which 
occurred in 1898. 

Next follow the statistics of cases which have 
reached the Court of Appeal, nearly all of which 
have been reported in these columns, and these are 
also of interest. The number of cases in England 
was 54, and in Scotland and Ireland taken together 
15. Of the 54 English cases, 23 were brought by 
workmen and five of these were successful; 31 
brought by masters, of which 12 were successful. 
Thes atistics also give some idea of the points at issue 
in these cases. In 26 out of the 69 cases appealed 
in the three kingdoms, the question was whether 
the workman’s employment was one to which the 
Act applied. In 18 of these its application to a 
factory was discussed; in five cases the question 
was whether it applied to a building, while the 
other three cases involved the definition of ‘‘ rail- 
way” and engineering work. 

In 13 cases, the discussion turned upon the mean- 
ing of the words, ‘‘ arising out of and in the course 
of the employment.” In six cases the question was, 
Who are dependents? The remaining cases are 
scattered over various points in the Act. A striking 
feature of the Scotch returns is the large amount 
of litigation as compared with England. 

It must not -be supposed that these statistics 
furnish anything like an adequate idea of the total 
number of claims which were lodged and met in the 
ear 1899. The working of the Act has become 
nown, and the payment of compensation had 
become a matter of course in the majority of cases. 
Assuming the yearly number of accidents which 
fall within the scope of the Act to be 150,000, the 
percentage of litigated cases is less than 1 per cent. 
If any apology for alluding to these statistics is 
necessary, we can only say that they form an indis- 
pensable item in the summary from the perusal of 
which the working of the Act can be accurately 
gauged, 

We now proceed to consider the opinions ex- 
— by workmen, whether individually or col- 
ectively, and also by employers, in order to ascer- 
tain the true effect of this remarkable statute upon 
those in whose interest it was framed and passed 
into law. 


Errect oF THE ACT ON THE EMPLOYED. 


And, first, as to the workmen. So far from 
being hostile to the measure they have expressed 








an almost unqualified approval, their chief objection 
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being its limited application. They have clamoured 
for its extension to industries which were left out- 
side the pale of its operation. Thus at the Miners’ 
Federation Conference on January 12, 1899, Mr. 
Parrott said that the Act was a great improvement 
on any Act of Parliament that had been in 
favour of the working classes in this country. The 
following resolution was subsequently proposed and 
carried unanimously at the meeting : 

‘‘That this Conference is of opinion that the 
Compensation Act, 1897, should be amended : 

‘**1. By the introduction of a clause including all 
trades.” 

It was also agreed : 

‘2, That the clause relating to serious and wilful 
misconduct ought to be deleted. 

‘*3. That the payments of compensation com- 
mence from the date of the accident. 

‘*4, That contracting out should be abolished. 

‘* 5, That the question of the administration of 
the Act and its defects be dealt with by the execu- 
tive committee.” 

Imitation, it is said, is the sincerest form of 
flattery, and if the miners, who are even now 
sheltered under the legislative wing, recommend 
that others should be likewise favoured, we shall 
be safe in assuming that they are merely express- 
ing the sentiments of those who are not yet entitled 
to such a large measure of compensation for acci- 
dents arising out of and in the course of their em- 
ployment. A step in the direction suggested by the 
first of the foregoing resolutions has recently been 
taken by the Legislature in passing a short Act to 
apply the Workmen’s Compensation Act to ‘‘the 
employment of workmen in agriculture by any 
employer who habitually employs one or more 
workmen in such employment.” This Act will 
come into operation on July 1, 1901. 

From the workman’s point of view it is as clear 
as daylight that many of the expectations and 
prophecies of supporters and opponents alike have 
been falsified. Thus, although there has been a 
considerable amount of litigation, yet in some popu- 
lous districts, where serious accidents are of every- 
day occurrence, euch as Durham and South Stafford- 
shire, hardly a case has come before the County 
Courts. These facts were emphasised by Mr. 
Thomas Burt, M P., in his monthly circular to the 
Northumberland miners. He also took the oppor- 
tunity of pointing out that those who foresaw a rise in 
the price of coal —- had been foolish enough 
to prophesy before the event. Thus it was said 
that the cost of compensation must inevitably bring 
about an advance of 2d. or 3d. per ton in the price 
of coal at the pit mouth. Such an augmentation, 
having regard to our annual output of nearly 
200,000,000 tons would involve an expenditure of 
about 1,700,000/.! As a matter of fact, the in- 
crease has only been fd. or at most 1d. per ton. 
In the light of these figures it would be wrong to 
attribute the present high price of coal to the Act 
of 1897. 

In spite of the sanguine hopes which the many 
privileges bestowed by the Act are calculated to 
inspire in the breast of the British workman, he 
must remember that there are certain unpleasant 
disadvantages which unavoidably accompany the 
Workmen’s Compensation Act. 

Foremost amongst these is the tendency on the 
part of employers to engage the young and the 
strong in preference to those who through age or 
infirmity are less able to face the risks of manipu- 
lating dangerous machinery. The question, ‘‘ Has 
this man dependents ?” must unconsciously present 
itself to the mind of the master. In the majority 
of cases a young man’s death necessitates the loss 
of a mere 10/. note for funeral expenses, whereas 
the death of a paterfamilias may involve the pay- 
ment of a sum of not less than 300/. to a sorrowing 
widow and children. 

It may be said, and with some show of reason, 
that these objections are of but little consequence ; 
in the first place, because the older the workman, 
the less likely he will be to run into danger; and 
in the second place, because there are numerous 
employers who will leave the matter in the hands 
of an insurance company, which is not likely to be 
niggardly in its dealings. 

But there are signs which indicate that the 
transfer of responsibility to the great assurance 
corporations is in some respects a mixed blessing for 
the employés. 

Personal acquaintanceship, already reduced to a 
minimum by the existence of limited liability 


is in a position to say, ‘‘I have transferred my 
liability to an insurance company, and if accidents 
occur it is their look out.” 

In the course of a meeting to which allusion has 
already been made, several speakers referred to the 
insurance companies, and one went so far as to say 
that ‘‘they would not have had nearly so much 
trouble had it not been for the liability societies at 
the back of the coalowners.” 


WHETHER IT HaS REDUCED THE NUMBER OF 
ACCIDENTS. 


In judging the effect of a pfece of legislation, we 
must not forget the purposes for which it was pro- 
mulgated, debated upon, and ultimately d as 
an Act of Parliament. Hid beneath the dust and 
turmoil of party conflict, so defaced as to well-nigh 
escape notice altogether, there lies at the root of 
every new measure some fundamental principle out 
of and upon which an Act of Parliament is subse- 
quently d. In order to criticise the present 
Act we must ask ourselves, Was it intended to 
reduce the number and mitigate the consequences 
of accidents ? If designed to lessen the number of 
accidents or the dangerous machinery, the Work- 
men’s Compensation Act can hardly. be said to 
have met in practice with unqualified success. 
The indifference of employers, once they have dis- 
bursed the necessary premium, and the appalling 
number of accidents which took place in the latter 
half of last year, are among the facts which serve 
to show that its preventive effect is not that all 
might have been desired. 

In a letter from the Home Secretary, dated 
June 7, 1899, to the Conservative agent at Newport, 
Mon., we find some interesting statements with 
regard to the effect of the Act upon the number 
of accidents which have occurred since its passing. 
‘Tt is true,” said the Home Secretary, ‘‘ that in 
the case of non-fatal accidents in factories there is 
an increase in the figures for the year 1898 as 
compared with the year 1897. This increase may 
in some part be a real increase, due to the in- 
creased activity of trade; but by far the greater 
part of it is due to the better reporting of accidents, 
and is therefore only an apparent, not a real, 
increase.” 

He then proceeded to explain that the better re- 
porting of accidents commenced before the passin 

of the Act, and said that in his opinion the ful 
> aa had not yet been reached. Continuing, he 
said : 

‘*With regard to fatal accidents, an increase in 
their number has taken place ; but it is confined 
to a few industries, and is believed to be due to 
the improvement of trade. The latest figures, for 
instance, show an increase only in docks, in ship- 
building yards, and various metal works. It must 
be borne in mind that when trade improves and 
employment increases, the new hands brought in 
are on the average less experienced and less skilful 
than the older employés, and are therefore more 
liable to cause accidents to themselves and to 
others.” He also points out that fatal accidents 
in mines were fewer in 1898 than in any previous 
year, and that in the first four months of the 
present year the number of fatal accidents show a 
slight diminution as compared with the correspond- 
ing months of 1898. 

Such is the opinion of the Home Secretary. 
Giving due weight to the explanation which he offers 
of the adinitted increase in the number of minor 
accidents, it is difficult to see how the increase in 
number of fatal accidents can have been caused. 
We might even be bold enough to say, with 
him, that it is due to employment of inex- 
perienced workmen, and then argue that the 
dismissal of older and more prudent artisans has 
been brought about, as already suggested, by the 
responsibility thrown on the employers in case 
of injury to those who have dependents, The time 
is hardly ripe for speculation on this point, and it 
may well be that the more careful administration 


mercial reasons the company which he represented 
‘* were paying all claims made against them, and 
that they decided not to contest any.” 


. (To be continued.) 





THE INTERNATIONAL ELECTRICAL 
CONGRESS. 
(Concluded from page 379.) 

Section IV.—TELEGRAPHY AND TELEPHONY. 
For this Section, in which M. Wiinschendorft 
resided, assisted sf the vice-presidents Gavey, 
ngland ; Pinter, Hungary ; en, Belgium ; 

Strecker, Germany; and three secretaries; M. 
André Blondel, in conjunction with Captain Ferric, 
of the French Génie, had prepared a report on 


Wrreess (Hertzian) TELEGRAPHY. 


Low frequency induction telegraphy experiments 
(Evershed, O. Lodge, Preece) were not considered 
in this report. The chief dates are: Hertz ex- 
periments on electromagnetic waves, 1888 ; Branly, 
semi-conductors like iron filings, 1890, applied by 
O. Lodge as coherers to the study of Hortziay 
waves, 1893; Popoff, wireless telegraphy, with 
a vertical wire, 1889 and 1895; Marconi, 1895. 
Radiation telegraphy succeeds better across the 
sea than inland; experiments have been made 
from ny os balloons (Lecarme, Slaby, Voisenat) 
and on Mont Blanc (Lecarme). The Marconi law 
that the two vertical wires (the antennz) should 
be parallel and equal to one another, and that the 
relation between the height of antenna H and 
range D is given by H = a VD, where « is a co- 
eflicient, has been confirmed by Gavey and by 
Blondel, in the latter case only for a distance of 
13.6 kilometres, but across Paris. The réle of the 
antenne is still uncertain. Insulation of the an- 
tenn appears inadvisable ; but wires suspended 
from balloons are insulated. Blondel believes that 
the antennz have several functions, and that their 
earth connection increases the capacity of the 
oscillators ; the waves are polarised and revolve 
about the wire, and the longer the receiver antenna, 
the more waves it will cut. The action of the co- 
herer is not clear either ; an observation of Dorn’s 
is interesting that the iron filings are rot really 
oxidised, but only covered by a condensed film of 
gases—a view which fits well into O. Lodge’s hypo- 
thesis of chemical approach.* Evacuation of the 
coherer is profitable, but must not be carried too 
far. The problem of syntonising such apparatus 
has not been solved yet. 

M. de Chatelain, of St. Petersburg, described 
briefly the experiments made in 1889 by Popoff 
in Finlan4 with relays constructed by Ducretet. 
M. Willot, of Paris, considered that we could not 
telegraph over distances of more than 60 kilometres, 
because the curvature of the earth would inter- 
vene, and indicated a new system of radiation 
telegraphy with the help of certain geological 
strata ; several experimenters, of course, claim to 
have exceeded this 60-kilometres limit. Dr. Bloch- 
mann, of Kiel, suggested that the waves are trans- 
mitted not by the ether, but by the atmospheric 


electricity, which after all would come to the same 


thing. In the antenne we had to reckon with the 


sum of their lengths, not with the single length. 
The earth is, in his opinion, surrounded by eqti- 
potential surfaces, which are disturbed by a long 
wire along which electric fluctuations travel, as 
the water surface is disturbed by a stone ; whether 
the wires were supported below or suspended and 
insulated, did not matter. The regular distri- 
bution of the equipotential surfaces over the sea 
was the reason of our succeeding best with wireless 
telegraphy across the water. hmatr 
further, threw out some suggestions on ‘‘ Directing 
Telegraphic Apparatus with the Aid of Electric 


Waves. 


Dr. Blochmann, 


Captain Tissot approved of these views. In his 


experiments he employs, instead of the Ruhm- 





White Ridle 


sign 
able success. 


of the Factory and Workshop Act, 1895, has had 
the effect of artificially augmenting the list of in- 
juries and injured, as suggested by Sir Matthew 


The liberality with which the societies have met 
the claims made against them is a strong argument 
in support of the proposition that the Act, if de- 
to relieve the suffering, has been a consider- 


At the Southwark County Court, on April 10, 


korff induction a tus, a peculiar unipolar 
transformer, coummeaatal by O. Rochefort, who 
explained its construction. The primary may be 
of the ordinary kind; the Peto is a single 
coil, occupying only half of the central space, 50 
that the tension at one pole is greater than at the 
other ; he can thus operate with high electromotive 
forces. In order to utilise the coil better, two such 
one-sided secondaries are coupled in el. 

Captain Ferrié discussed the coherer problems. 








Mr. Ellis Hill, who appeared in a case on behalf of 





companies, becomes infinitesimal when the master 





a large insurance company, announced that for com- 


* See ENGINEERING, vol. Ixix., page 724, “The Volta 


Contact Force.” 
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Carbon-metal contacts prove more sensitive than 
carbon-carbon contacts, and still more than contacts 
between a wire and an electrolyte, whilst metal- 
metal contacts are too much inclined to stick ; the 
current flowing when the apparatus is at rest has an 
influence. He assumes that there is a layer of di- 
electric between the two points, which breaks down 
under too high a difference of potential ; coherers 
act when immersed in petroleum, but not in a 
vacuum. Ifthe particles are in very close proximity 
to one another, a partial vacuum may be produced 
between them, through which a brush discharge 
may In this way Captain Ferrié accounts 
for the peculiar current variations, observed when 
a lamp carbon rests on a cylinder of silver, without 
any intervention of Hertzian waves. 

M. Semenov, of Clamart, France, believes in 
cohesion rather than in radio-conduction, for the 
following reasons : He made a little hole in a plate 
of mica, filled it with filings, and backed the mica 
with a metallic plate, closing the hole in front im- 
perfectly by a screw. Some filings would fall out 
during the experiments. Before a real current 
passed, there — to be magnetic orientation 
in the filings. This magnetic cohesion was doubted 
by Captain Tissot ; but Semenov does not say that 
the phenomena are necessarily of this character. 
We know, indeed, that non-magnetic metals make 
excellent coherers ; Slaby prefers them, for instance. 
Other investigators, we may mention, like Hardén, 
to whose experiments we referred on page 658 of our 
last volume, have come to different conclusions. 
Captain Tissot expressed the opinion that magnetic 
cohesion might occur when waves of considerable 
energy are applied, as Semenov did, which are not 
customary in wireless telegraphy, however, The 
electrolytic investigations of Tommasina were not 
referred to. 

Mr. Gavey contributed a ‘‘Note on Wireless 
Telephony Experiments” to the discussion, de- 
scribing what has been done in this country. In 
February, 1897, while engaged in experiments on 
the electromagnetic system of wireless ene y 
across Loch Ness, it occurred to him to establis 
telephone connection by inserting telephone appa- 
ratus in the parallel wires stretched along the banks 
of the lake. Conversation could readily be ex- 
changed between two parallel wires, 4 miles in 
length, separated by a distance of 1} miles. The 
question was taken up again recently when it 
became necessary to establish communication be- 
tween the rocky islets known as the ‘‘ Skerries ” 
and the coastguard station at Cemlyn, on Anglesey 
Island. A wire 750 yards in length was erected 
along the rocks, and a corresponding wire, roughly 
parallel therewith, was drawn from a point opposite 
the Skerries at a distance of 3} miles. The average 
distance between the two wires is 2.8 miles. Tele- 
phone connection is thoroughly practicable and in 
daily use. Further experiments have recently been 
made between the north coast of Ireland and Rath- 
lin Island, and it was found that a similar system 
can be worked at an approximate distance of 64 
miles between the transmitting wires. Mr. Gavey 
hardly did himself justice ; for the Rathlin experi- 
ments are very interesting. But more on this point 
has meanwhile been communicated to the British 
Association, and we shall refer to it again in our 
report on the Bradford meeting. 

Chaye-Pacha recalled that he had in 1886, at 
Brest, telephoned between ships 100 metres apart, 
but he had not continued those researches. 

M. Budde indicated a method, so far tested at 
small range only, to ‘*Prevent Collisions at Sea 
by Means of Wireless Telegraphy.” The trans- 
mitter is placed in a cylindrical parabolic mirror 
which revolves and sends Hertzian waves succes- 
sively in all directions. The waves are received 
by vertical wires attached to the masts. The re- 
ceiver and transmitter of each vessel have to be 
entirely insulated from one another, lest they 
should interfere with one another, and for this 
purpose the author has designed a commutator, 
turning in synchronism with the transmitter 
tortie,’ this device was stated to work satisfac- 

y. 

During these discussions Dr. Blochmann in- 
oat the Section that he had asked the absent 

- Branly to give his consent to the use of his 
ona for coherer tubes, which should thus be 

nown as Branly tubes; Branly had, however, 
declined this honour. On the motion of Comman- 

t Boulanger and of the chairman, this com- 
munication was entered in the minutes of the meet- 


Srinze-Wave TELEGRAPHY. 


Mr. Kennelly presented a pepe by Dr. Crehore 
and Captain Squier on this subject. As we intend 
to place a full account of these interesting experi- 
ments before our readers on an early occasion, we 
will only mention the chief advantages of the 
system, as pointed out by Mr. Kennelly : high and 
constant speed of transmission in all states of the 
atmosphere, use of higher electromotive forces, and 
reduction in the number of relays. Mr. Gavey 
seemed to be doubtful concerning these advantages. 
The improved Wheatstones, he stated, send 400 
words a minute; experiments had been made in 
England between London and Edinburgh, but had 
not led to any adoption of the system, and those 
experiments had been conducted on a Sunday and 
on a special line, not exposed to any induction effects 
from other lines. The American experiments, we 
should add, have been made on the New York and 
Canso (Nova Scotia) cable, and on an Atlantic cable, 
with the permission of the Commercial Cable Com- 
pany, and have extended over many months. 


Tue PottAK-VirAc Writinc TELEGRAPH. 


Mr. Pinter, of Budapest, explained some recent 
improvements in this system, about which the 
Press has had so much to say. The transmission 
is effected by means of a perforated tape; the 
receiver comprises two telephone diaphragms, and 
amirror attached to both, moving in unison with 
the vertical and horizontal components of the 
letters sent ; the vertical displacement of the mirror 
necessitates three rows of perforations, the hori- 
zontal two rows, and the current impulses differ in 
potential and in direction. Each letter, with its 
group of perforations, is produced, on the tape, by 
a single impression. The mirror movements are 
printed on photographic paper, which is developed 
in the apparatus, the operator watching the process 
through a red glass. -The inventors claim that 
60,000 words have been telegraphed per hour, 
which is a very high speed. Diagrams of the instru- 
ments and specimens of the written characters—the 
new instruments write and do not transmit symbols 
only—were exhibited. The apparatus shown in the 
Exhibition are not working. 


SUBMARINE MICROPHONES FOR THE NEWFOUND- 
LAND FISHERMEN. 


M. Chaye-Pacha proposed a new method of pro- 
tecting the Newfoundland fishermen, who often 
drift away from shore in fogs and storms to be run 
down by Atlantic steamers. The fishing boat should 
carry a battery, a telephone, and a microphone, 
the latter plunged into the water. Any steamer 
approaching within 3 miles would make itself heard, 
and the microphone box could be so fitted with a 
trumpet that some orientation as to the direction of 
the approaching vessel would be possible. The 
threatened boat could then make its presence known 
by acoustical or optical signals. The proposal is 
well meant, but it not been tried yet. 


CENTRAL BattERY TELEPHONE SyYsTEM. 


M. André spoke on telephone systems in which, 
to reduce the personnel and the costs of apparatus 
to a minimum; the power is altogether concen- 
trated in the central station, and in which lamp 
signals are — to shorten the interval elaps- 
ing between the call and the response of the ope- 
rator. A small incandescent lamp is placed imme- 
diately over the local jack, and supervision signals 
indicate the close of the conversation. The paper 
was discussed by Frouin and by Julius West, of 
Berlin. A remarkably fine switchboard of this 
kind, of vast capacity, exhibited by the Western 
Electric Company of Chicago, formed one of the 
most interesting novelties of the Exhibition. 


TELEPHONE CABLE CONDUITS. 


M. Roosen, of Brussels, reviewed the various 
materials employed in telephone conduits, wood, 
iron, concretes, with special regard to the materials 
in use at Brussels, where the telephone wires are 
rtly buried in earthenware pipes, manufactured 
y H. B. Camp. The paper was explained by 
diagrams and photographs, and was discussed at 
some length by the chairman, M. Wiinschendorff, 
and by Messrs. Gavey, De la Touanne, and West, 
the question of keeping the joints watertight re- 
ceiving particular attention. 

A few remarks in conclusion. Among the 758 


51 from this country, 50 from the United States. 
It will be noticed that France, together with 
Belgium and Switzerland, had borne the main 
burden of the work. The contributions from 
this country and from the United States were 
by no means unimportant, but small in number. 
No doubt the language difficulty entered here 
again, and we have to think both of speak- 
ing and understanding. English people complain 
that Frenchmen speak too fast, and other nations 
raise the same complaint against us. There 
is probably not much difference in this respect ; it 
is a general failing. But at international gather- 
ings, we believe, chairmen should assist those to 
whom the language offers difficulties, and might in- 
sist that speakers should not rattle off their rs 
at a rate which hardly anybody can Rilow, 
but confine their remarks to the chief points, 
and prepare suitable abstracts for this purpose. 
Such a recommendation is unfortunately not 
carried out easily, especially not in cases when the 
organising committees have such a hard task as 
they had with this Congress. The social features 
comprised a reception by Prince Roland Bona; " 
and a charming visit to Chantilly (by invitation of 
the French electricians), the beautiful castle, with 
the Musée Condé and park, which the Duc d’Aumale 
has bequeathed to the Institut de France. Very 
enjoyable receptions, by the American Institution 
of Electrical gineers, held at the American 
Pavilion, by the London Institution, at the 
British Pavilion, and a third one at the German 
Pavilion, also fell in the Congress week. Many 
works and installations were visited, including the 
Government postal and telegraph offices, and the 
railway extensions; we hope to notice some of 
these excursions. 





NOTES. 
CopENHAGEN WatTeR SupPPty. 

Tue Copenhagen Water Works have just com- 
pleted a work commenced as far back as 1887, viz., 
the reconstruction and covering-in of all the inlets 
supplying their works with water. The conduit, 
now completed, is of concrete, 4$ ft. in dia- 
meter. Copenhagen now draws its full supply 
of water from deep water- ing veins existing in 
vast deposits of chalk. In the neighbourhood of 
the Séudersé, which the Copenhagen Corporation 
originally bought in order to draw its water suppl 
direct from the lake—a plan which was athebontle 
discarded—some 65 artesian borings have been 
made, which borings, with a depth of some 150 ft., 
supply the bulk of the water used by the water 
works, the rest rising from some borings, 50 ft. to 
60 ft. deep, in the Ballerup district. ese under- 
ground supplies of water do not appear to vary to any 
extent, and the temperature of the water is about 
8 deg. Cent. As the water contains too much 
iron, it is necessary to give the oxygen of the atmo- 
sphere access to it, and this is being done by 
letting the water fall, in fine spray, a height of 
some 5 ft., there being a constant influx of fresh 
air; this treatment has made it possible to. dis- 
pense with the remaining open course, which has 
now been done away with. The covered-in con- 
crete conduits of the Copenhagen Water Works 
now have an aggregate length of 114,000 ft., of 
which half has a diameter of 4 ft. or more; in 
addition, there are some 10,000 ft. of cast-iron pipe. 
The aggregate length of the supply pipes in the town 
is over five miles. For industrial purposes there 
are several open reservoirs for surface water. 


Betoran Coat MInina. 


The total production of coal in the Hainaut 
last year was 15,581,380 tons, as compared with 
15,861,160 tons in 1898, showing a falling 
off of 274,780 tons, or 1? per cent., last year. 
This falling off was due to a strike among the 
miners from the middle of April to the middle of 
May. The output in the second half of last year 
was 163,500 tons more than in the corresponding 
six months of 1898, The average price of the coal 
produced in the Hainaut last year was 10s. per ton, 
as compared with 8s. 9d. per ton in 1898, showing 
an advance of 1s. 3d. per ton last year. The course 
of coal mining in the Frainaut during the ten years 
ending with 1899 inclusive was as follows: Pro- 
duction—1899, 15,581,380 tons ; 1898, 15,861,160 
tons ; 1897, 15,422,800 tons; 1896, 15,491,320 tons ; 
1895, 14,892,430 tons ; 1894, 15,016,050 tons ; 1893, 





members, who actually attended, were 346 French- 





ing, and a copy of it sent to M. Branly. 


men ; 79 came from Germany, 54 from Belgium, 


14,071,430 tons ; 1892, 14,253,760 tons ; and 1891, 
14,250,340 tons. Value—1899, 7,810,4561. ; 1898, 
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6,959,4481.; 1897, 6,295,044].; 1896, 5,844,7721.; 
1895, 5,594,412/.; 1894, 5,572,7841.; 1898, 
5,233,4401.; 1892, 5,812,1241.; and 1891, 7,099,032I. 
The profits realised have experienced very great fluc- 
tuations during the last 10 years, having been 
988,824. in 1899, 617, 2561. in 1898, 512,928/. in 1897, 
312,9361. in 1896, 268,4961. in 1895, 265, 7081. in 1894, 
109,268. in 1893, 299,8461. in 1892, and 989,093I. 
in 1891. The profit realised per ton in each year 
was accordingly : 1899, 1s. 4d. ; 1898, 97d. ; 1897, 
8}d.; 1896, bd. ; 1895, 44d.; 1894, 43d.; 1893, 
3d. ; 1892, 5d.; and 1891, 1s. 74d. The increase 
in the net profits observable during the last three 
years was established in spite of a very substantial 
increase (114) per cent. in wages. Since 1893, the 
general increase in wages has been as much as 30% 
per cent. There would clearly have been no increase 
in profits but for the exceptionally high prices which 
have been current of late for coal upon European 
markets. The average wages paid per man em- 
ployed in Hainaut coal mining last year were as 
nearly as possible 3s. 4d. per day. The number of 
persons employed in coal mining in the Hainaut in 
1899 was 66,839 below ground, and 34,359 above 
ground, making an aggregate of 101,198. By virtue 
of a law passed by the Belgian Legislature in De- 
cember, 1889, for the regulation of female labour, 
no girls below twenty years of age are now allowed 
to be employed in Belgian mines. The legislation 
of 1889 has led to a great contraction of female 
labour in Belgian coal workings. In 1891 the 
number of women and young girls employed below 
ground was 3468; in 1899 the corresponding total 
had been reduced to 259, and all these were 
women above twenty-one years of age. The 
average depth of coal wort in the Hainaut last 
year was 1583 ft. The deepest pit was No. 18 of 
the Produits Colliery. The production of coke in 
the Hainaut last year was 1,670,620 tons. This 
coke was produced by 2947 furnaces, spread over 
33 works, and employing 2096 workpeople. The 
production of coke in 1898 was 1,597,770 tons. 
The quantity of coal used in the production of 
coke in the Hainaut last year was 2,254,860 tons, 
as compared with 2,164,190 tons in 1898. It will 
be seen that the average return obtained last year 
was 74 per cent., or about the same as in 1898. 
The production of agglomerates in the Hainaut 
last year was 1,023,290 tons ; the consumption of 
coal was 923,750 tons, and the number of persons 
employed was 1039. The corresponding produc- 
tion of agglomerates in 1898 was 1,119,180 tons, 
the consumption of coal being 1,015,610 tons. 


THomson’s ‘* CORPUSCLES.” 


Most engineers have probably heard something 
of the work of Professor 5 . J. Thomson, which tends 
to modify the current conception of an atom as the 
indivisible entity out of which all matter is built 
up. Professor Thomson’s papers are too abstruse 
for general reading, but a popular account of his 
methods and results is contributed by Professor 
Perkins, of the University of Tennessee, to a recent 
number of Science. Experiment shows that whilst 
ordinary gases are perfect non-conductors of elec- 
tricity of low electromotive force, a discharge may 
pass through them under certain conditions. Thus, 
if the potential is sufficiently great, a spark will 
pass ; and, again, if the pressure of the gas is sufti- 
ciently reduced we get the well-known glow dis- 
charge of the vacuum tube. Further, if the gas is 
very highly heated, or has recently been in violent 
chemical activity, as in the region immediately above 
a flame, it loses its non-conductive properties ; and 
the same thing happens if it is illumined by ultra- 
violet light, or has a exposed to Rént- 
gen or similar radiations. Professor Thomson’s ex- 
periments furnish evidence that in all these cases 
electrolysis occurs much as in the case of solutions. 
One of the fundamental law: of electrolysis asserts 
that every equivalent atom carries the same electric 
charge. The amount carried by each single atom 
cannot at. present be determined ; but that carried 
by a gramme of hydrogen atoms in ordinary electro- 
lysis is about 10,000 units. To ascertain the charge 
carried by a gaseous ion, several methods were 
employed, all depending on the deflection of these 
moved partic'es from a straight path, by causing the 
discharge to take place in a magnetic or electric 
field of force. The greater the charge carried by 
the ions the greater the deflection, and by suitable 
measurements it was possible to calculate the ratio 
of the charge conveyed to the mass of the moving 
particles, which was found to be about 1000 times 
as great as in the case of hydrogen atoms in the 





ordinary electrolysis of solutions. Jt follows there- 
fore that the mass of each moving ion is either 
one one-thousandth that of the hydrogen atom, 
or that the charge carried by the individual ion 
is one thousand times as great as in the electro- 
lysis of solutions. The latter assumption is the 
least opposed to existing ideas; but experiments 
appear to point to the other hypothesis as the better 
founded. The number of ions taking part in elec- 
trical conduction through air exposed to the Rontgen 
rays was measured by filling a receiver with damp 
air, from which the dust had been filtered. The air 
was rendered conducting by Réntgen-rays, and its 
conductivity having been measured, the volume was 
suddenly expanded to one and one-third the original. 
This expansion produced a fine mist, the particles 
of water in the absence of dust condensing on the 
conducting ions. The weight of the drops was 
ascertained by a delicate balance, and by observing 
their rate of settlement in still air it was possible, 
by means of Professor Stokes’s calculations, to de- 
duce the size of each drop. This experiment led to 
the conclusion that the number of particles taking 
part in the conduction of a unit quantity of electri- 
city was about the same as in the ordinary electro- 
lysis of solutions ; and hence the ions, or ‘‘cor- 
puscles,” as they have been called, must have a 
mass of about one one-thousandth that of a hydro- 
gen atom. Some further support to this hypothesis 
is afforded by the Zeeman effect, and by the fact 
that cathode rays penetrate air much further than 
would be expected were the moving ions as large 
as atoms, but just about as far as if they were 
about one one-thousandth the size of the hydrogen 
atoms. 








PALMER’s SHIPBUILDING AND Iron Company, Limirsp. 
—The annual report of the directors of this company 
states that the gross profit for the year ending June 30 
last, after providing for —_— and contingencies, 
amounted to 111,708/., to which has to be added 3414/. 
brought forward from last year, making a tutal of 115,123/. 
The directors propose to appropriate this as follows: De- 
benture and other interest, 17,056/.; dividend of 8 per 
cent. on preference and ordinary shares (of which 24 per 
cent. has been paid), 48,263/.; extensions during the year, 
26,7542; future extensions, 20,000/.; carried forward, 
30497. The works are fully employed, and a first-class 
line.of-battle ship ordered by the Government is making 

progress. A further order has just been received 
or a torpedo-boat destroyer to steam 30 knots per hour, 
this being the sixteenth t of the class laid down for 
the Government. Three destroyers are being constructed 
now, in addition to vessels for the Hamburg-American 
Company, Furness, Withy, and Co., Limited, and other 
important owners. The company has also received an 
order from the Admiralty to supply new engines and 
boilers to Her Majesty’s ships Gossamer and Niger. 





NorrincHaM Tramways.—Nottingham is now to have 
a thoroughly complete system of electric tramways. 
Tramways were first introduced into Nottingham by a 
company which obtained Parliamentary powers in 1877. 
The first car was run in September, 1878, from St. Peter’s 
Church to Trent Bridge, the motive power being supplied 
by horses. The permanent way was a sumpentiivds Vath 
affair, the rails only weighing 45 lb. per yard, while those 
which will now be used by cars to be worked by electricity 
will weigh 107 lb. per yard. The lease of the tramway com- 
pany expired July 23, 1898; but before that date, the Not- 
tingham Town Council had commenced negotiations with 
a view to acquiring the concern. The price paid was 
80,000/., and the system was handed over by the company 
to the Municipality October 16, 1897. The Town Council 
has now obtained authority to raise 585,000/. for the pur- 
pose of extending the system, and also introducing electric 
traction upon it. Before it decided to intrcduce electric 
traction, the tramways committee of the town council had 
reports prepared — the subject by Mr. A. Brown, the 
city engineer, and Mr. Talbot, the city electrical engineer, 
who p ed to America for the purpose of making a 
careful examination of the system of traction in use in 
various cities of the United States. By special Parlia- 
mentary —_ which have been conferred upon the Not- 
tingham Town Council, 40 miles of line are to be laid 
down in the city. The Carrington line, which has been 
the first section dealt with, has been relaid and extended 
to Winchester-street. The Basford line will be next taken 
in hand, and an extension is contemplated for the purpose 
of providing a continuous service from the market place to 
Bulwell. The Arkwright section will be relaid, and thia 
completes the list of existing lines which are to be dealt 
with. The new districts which are to be opened out by 
tramways are St. Ann’s Well-road, Sherwood, Sherwood 

ise, Bulwell, Woodborough-road, Wilford-road, and 
Lenton, and Radford Boulevards. It is expected that 
through cars will be run from Bulwell and Sherwood Rise 
to Trent Bridge and back. It has been found necessary 
to utilise the existing electric station in Wollaton-street 
for the purpose of a power house, until a permanent one 
can be built. This will be eventually located at St. Ann’s 
Well-road. The rails are he! supplied by Bolckow, 
Vaughan, and Co., Limited, while the crossovers and 
points are being delivered by Messrs. Askham Brothers 
and Wilson, of Sheffield. A contract for cars has been 
let to Messrs. Dick, Ker, and Co , London. 





THE COLLISION ON THE METROPOLITAN 
RAILWAY AT GRANVILLE. 


THE report to tha Board of Trade on the accident which 
occurred on the Metropolitan Railway at 8.43 a.m. on 
April 20 last bas just been published. The accident 
occurred through a Great Northern train running into 
the rear of a Midland train to Moorgate-street, which 
was standing at the Granville home signal, which is 
situated between the King’s Cross and Farringdon-stre et 
stations, at a distance of 424 yards from the former. The 
starting signal at King’s Cross is ‘‘slotted ” or controlled 
electrically from Granville, and cannot be lowered 
till the previous train has passed over a treadle at 
Granville and the signalman there has accepted the 
new train. This ‘‘lock-and-block” system, which was 
in perfect working order, makes it certain that the 
driver of the Great Northern train bis starting 
signal when it was at ‘‘danger.” Indeed, owing to the in- 
creasing length of these trains, it is now often necessary for 
the driver to overrun with his engine the signal at King’s 
Cross, in order to bring all carriages opposite the plat- 
form, and this ghia in the present case. Never. 
theless, the driver no business to startagain until the 
signal had been lowered for him ; and it appears it was 
not at all difficult for him to see it, though it would be 
better were it moved forward a little, so as to avoid the 
overrunning referred to above, which is now frequently 
necessary. The real cause of the accident appears to have 
been largely due to the fact (though Colonel Yorke does 
not state this) that the rules for guards prescribe that they 
shall not give a signal with the hand for the driver to 
start until they have made sure that the starting signal 
has ulled off. There is thus a divided responsi- 
bility, and the driver, probably relying on the guards 
following the rule, did not trouble himself to look with 
any special care at the starting signal, whilst the guards 
similarly relied on the driver. In short, each man seems 
to have trusted the other to make certain that the signal 
was lowered. The case is interesting as showing how the 
very regulations adopted to increase the safety of the 
working may, by dividing responsibility, actually com- 
promise it. 


TENSILE STRENGTH OF STEEL. 
To THE EpiTor OF ENGINEERING. 

Sir,—Referring to your issue of August 24, page 235, 
‘Tensile Strength of Steel,” I would say, having read 
ENGINEERING for the 3rd ult. and 10th ult., I notice that 
the name given is Mr. William R. Webster, and presume 
Mr. William Mintey should have said Mr. Webster, 
instead of Mr. Webber, in his paper on ‘‘Steel Specifica- 
tions.” The writer has read these three papers carefully, 
and especially the one in the issue of August 24, signed 
by Mr. William Mintey. This matter was brought to 
the writer's attention some few years ago, and a discus- 
sion took place relative to the plotting of diagrams and 
the working out of the physical qualities from the chemical 
gualities, in accordance with Mr. Webster’s idea. It seems 
strange to the writer, who has had many years’ practical 
metallurgical experience, that Mr, Webster should not 
take into consideration the results emanating from the 
varyiog temperatures, and amount of mechanical work 
upon each bar he may have tested to‘obtain the results he 
refers to, but these elements are apparently ignored as 
having no bearing. In the first place, it will be utterly 
impossible to figure the physical from the chemical quali- 
ties of steel without having standard mixes, and these 
mixes carefully analysed for each furnace. Then, again, 
the temperatures of the furnaces at the different periods 
of the year are variable ; the distance from the furnace 
to the rolls; the number of passes each piece has 
through the rolls; whether the piece of material is 
finished at a red heat or a blue heat, must be taken into 
consideration, as ‘these important factors regulate the 
physical qualities independent of the chemical analysis, 
which prove conclusively that no —. no matter 
how carefully done and by whom done, can give accu- 
rate figures of the ultimate strength or elastic limit 
of any products of steel be obtained. Furthermore, Mr. 
Webster states that all elements are constant with the 
exception of one. Will Mr. Webster inform your readers 
how he obtains the constancy of the different elements in 
steel, when manufactured under different conditions and 
temperatures? Did Mr. Webster make the chemical 
analysis of the mix used in the furnace from which 
he obtained the material to be tested ? Were the irons used 
a standard mix and a uniform analysis? Was he able to 
obtain a uniform temperature throughout at the furnace, 
and was the furnace constant as far as the working was con- 
cerned ? If not, then this will certainly make a vast differ- 
ence on the plotting which Mr. Webster shows. In some 
few thousands of tests that have been made, conclusive 
proofs are obtained that about ten points of manganese 
are equal to one of carbon; the other chemical ingre- 
dients must also be considered. It is a well-known fact 
that unless the melting is done properly, the proper 
length of ame iven for the aga of age an te 
with its nei ur, respectively, the resu 
entirely changed, thus proving again that Mr. Webster 


is wrong. | Me 

In looking over some 2000 tests made from basic ap 
acid steels, it is very rarely that you will find two heats 
giving practically the same results, although the analyees 
are exactly the same, thus showing that the amount of 
mechanical work and temperature at which this materia 
was rolled, were not uniform; otherwise, if they were, 
Mr. Webster's plotting might be correct. The writer 
would also like to ask how Mr. Webster obtains his 80 1b., 
&e., for each 0.1 per cent. manganese. This looks all very 
nice on paper, but it is not practicable, and neither can t : 
results te obtained from any furnace or any mix of = 
that is used to-day in the manufacture of steel. It might 
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possible to obtain such results, if we could gauge the exact 
temperature at which the +9 leaves the furnace, the 
number of degrees between the temperature of the ingot 
at the furnace, and the time it is p upon the rolls, 
the degree of heat at which it is finished, the temperature 
of the building where the steel plate or shape is laid until 
cold; exposure to the rain or open air direct from the 
rolls would also —_ results; the exact chemical analyses 
of all materials , the uniform working of the furnaces. 
All the above conditions are necessary to produce the 
results defined yt Mr. Webster. : ‘ 

It appears to the writer that if more attention was given 
to the temperature, the amount of mechanical work, and 
the surrounding conditions at the different mills, that 
more uniform results would be obtained in America from 
both basic and acid steel, but so much attention is paid to 
quantity and none to quality, that it is an utter impossi- 
bility to get a grade equal to the standard grades manu- 
factured by the various companies in Great Britain. One 
of the largest companies in this country obtains three 
heats per day from each basic furnace, with a capacity of 
25 to 35 tons. This steel is used for boiler and firebox 
purposes, bridge plates, and various other lines of manu- 
facture, and when a practical steel man looks into the 
steel turned out in this slipshod way, he is not at all sur- 
prised at the numerous failures and loss of life that occur 
from the use of steel manufactured so loosely. It does 
not warrant us to assume that because steel is melted in 
six hours in place of ten or eleven hours formerly con- 
sumed to turn out the same quantity of steel, that the 
same results are reached. For this reason, if steel is 
melted too rapidly and poured too quickly, the elements 
contained in the mix do not have a chance to com- 
bine and be disseminated through the mass of molten 


metal. 

It would be well for English buyers to look well into 
the manufacture of steel which they buy from America ; 
to make a thorough a and the necessary tests to 

rove conclusively that the steel is equal to brands sold 
“ British manufacturers. The writer does not doubt 
that if the specifications supplied to English manufac- 
turers were supplied to American manufacturers, and the 
requirements enforced after the order was taken, very 
different results would be obtained ; but where they 
accept the American manufacturers’ specifications, the 
writer would advise them to be read carefully, and they 
will see at once that it is an utter impossibility to reject 
any material, whether medium or hard, on account of one 
grade running over to the other, and the statement is made 
if one goes higher or lower in either case, the steel shall 
be accepted. 

The writer has tested and inspected many thousands of 
tors of steel for bridges and buildings in the United 
States, for Japan, China, Australia, Africa, and for both 
Great Britain and the United States, and has failed to 
find steel compare favourably with that of British manu- 
facturers; in fact, steel is turned out in the United 
States in the most careless and desultory manner of 
any country in the world. It is only necessary for pur- 
chasers to enforce the quality they require upon the 
manufacturers, and demand the material they obtain 
shall be equal in every respect to that obtained from 
British firms. 

Trusting that you will insert this letter in your valu- 
able paper, 

Iam, very truly yours, 


a i Woop Srext, 
Pailadelphia, September 15, 1900, 





YOUNG ENGINEERS. 
To THE Eprrok oF ENGINEERING. 

Sir,—Your correspondent ‘‘ Lucifer,” from the despon- 
dent tone of his letter, which appeared in your issue of 
the 14th inst., has evidently made the great mistake of 
trying to “ make a silk purse ou’ of a sow’s ear” in trying 
to make an engineer out of such unsuitable material as he, 
on his own showing, is composed of. 

He has made the mistake (too common nowadays) of 
thinking that engineers can be made in colleges without 
much or any manual training; and at once jump into 
lucrative employment, directing operations of which they 
know only the theoretical side, not realising that an engi- 
heer without practical training is like a knife-blade with- 
out a handle; and then, after wasting much time in 
acquiring antiquated knowledge, he drifts about West- 
minster, and lifts up his voice and weeps because he can- 
not get employment. Is Westminster the only place in 
the world where an engineer can getemployment? Or do 
the “instincts of a gentleman” so handicap him that he 
pont pend take a job that he can do with kid gloves on? 

« now, at the advanced age of at most seven or eight 
roe! tw enty (he cannot be more, on his own showing) he is 

ve throw up the sponge ” and give up. 
rR ames Watt (physically a weak man), George 
in sp trowegy the Brunel;, and all the rest of the engineer- 
me eroes of the past and present (all men with the 
meg of gentlemen), had been made of such poor stuff, 
= © would have heard of them outside cf the coroner’s 

phd inquired why they had hung themselves ? 
‘ : ucifer,” after serving his time (it used to be five 
ae y the way, in my ’prentice days), had done as 
aa young men do, looked for a job and gained practical 
ae attending evening to gain theoretical 
Pe — ge, he would have found that there is still plenty 
ne, for good engineers who have theoretical 
ge cer ge and practical experience in the application of 
a. way and steamboat companies, contractors, and 
rota employ engineers, do not want cats that do not 
mata ear and will not bave men handspiked into 
tths who cannot earn their pay; but they 


want i * ° 
hi — with more sand in them than “* Lucifer” seems 





Just a few remarks about his statement that the 
‘‘education and instincts of a gentleman handicap an 
engineer,” which I take as an insult to our noble pro- 
fession. I should like to hear his definition of gentlemanly 
instincts. Is it fear of toiling his hands, or repugnance 
on his part to come in contact with, and give orders 
**common working fellahs, don’t cher know”? I shoul 
define such as the instincts of a cad. 

The instincts of a gentleman will make a man abhor 
a dirty or dishonourable action. Show courtesy and 
civility to all, whether a sweep or a prince; and the 
instincts of a man should prevent “Lucifer” from 
bewailing his fate and *‘dying of inanition” in the hey- 
day of youth. Heshould have been a spring poet; he 
is not built the way engineers are. 

T enclose my card, and remain, 7 _ 





To THE EpIToR OF ENGINEERING. 

Srr,—I was interested to read in last week’s issue that 
you had opened your columns on the above subject, as 
my Own experience coincides in a great measure with 
that of your correspondent ‘‘ Lucifer.” ; 

I am the son of a parson of limited means, and an old 
public school man; and from my own observations I am 
convinced I am only one of many, who in an evil moment 
entered this noble profession in total ignorance of things 
as they really exist. 

On leaving school at the age of nineteen, I became a 
pupil at some large provincial works, where, with many 
others, I was content to stroll through the various sho 
in a haphazard sort of fashion for three years, practically 
no interest being shown in our genus by the firm, who, 
having pocketed a large premium, ap to allow us 
in their shops merely on sufferance. On the expiration 
of my articles, having no influential friends, I perforce 
loafed about at home for some months, when I secured a 
post as draughtsman in some general shops at nothing a 
week. Here I stayed for some time, till the iron fairly 
entered my soul, and I thought I might as well put a 
strong pair of arms to better advantage. I accordingly 
entered the erecting shops of one of our great railway 
companies, where I have for nearly three years n 
vegetating, and where I shall in all probability vegetate 
for three more, as a common or garden mechanic. 

I have — to countless advertisements, and being 
possessed of excellent testimonials as to ability and cha- 
racter, and of a robust constitution, it has ever been a 
mystery to me who secures these vacant appointments ; 
as in only one instance have I got as far as the interview 
stage, when the appointment was promptly offered me, 
but owing to my non-possession of private means, I was 
obliged to refuse. 

I, like your correspondent ‘‘ Lucifer,” have had a two 
years’ college course for the deeper (?) study of engineer- 
ing mysteries, but, like him, found the teaching quite 
impracticable, casual, and often childish. 

Sir, our cases are not isolated ones, as during the years 
I have been in shops, I have come across dozens of men 
of good breeding, of public school and’ Varsity education, 
who are in precisely the same position, but who, lacking 
the influential relatives to give them the all-too-necessary 
first = on the ladder, are obliged perforce to earn their 
few weekly peer ter mechanics, or abandon the pro‘es- 
sion—many, who having put their hands to the plough, 
have not the means to look back. Therefore I would 
entreat those who are meditating becoming engineers 
without the all-important influence, to think twice—yea, 
even thrice—before taking the fatal plunge, as fatal it un- 
doubtedly is; and above all, for Heaven’s sake, stand clear 
of a railway engineer’s career. 

Many would have us believe that influence is of no 
avail nowadays: never was there a greater fallacy. 
Ability without the money-bags avails little. 
I am, Sir, yours, &c. 
MECHANICUs. 





To THE EDITOR OF ENGINEERING. 

Srr,—In answer to one who signs himself ‘‘ Lucifer.” 
Did anyone ever hear such dolorous strains from a ‘‘son 
o’ Vulcan” before? Indeed, all that I can gather from 
the letter which appeared in your paper leads me to the 
conclusion that ‘‘ Lucifer” should have become a votary 
of belles lettres in preference to sacrificing at the shrine of 
‘*Giant Steam.” The poetical lapses and classical allu- 
sions set forth in his Jamentation, impress one with the 
idea that had he with a better stomach digested the cold 
practical teaching of an engineering workshop, he would 
not thus complain so bitterly. 

Again, your correspondent mourns the lack of “* gentle- 
aaniy instincts” among his fellow-workmen. Now, 
surely, he does not expect to find the same refinement 
among them as probably possessed by himself. For my 
own part, I find that when in a British workshop, to a 
certain extent, it is better to do as British workmen do, 
and that without acting in any ungentlemanly manner, 
There ought to be no such thing as ‘fooling about with 
a file;” little indeed is there that can be let pass un- 
heeded, unobserved. 

If I could offer him any advice it would be: Condescend 
to shoulder and be shouldered by the crowd. 

Yet once more concerning, and with due courtesy, 
your correspondent ‘‘ Engineer,” I think his criticism 
somewhat erroneous, his judgment too quick. 

I remain, Sir, yours truly, 

September 25, 1900. CyYcLops. 





To THe EpiTor or ENGINEERING. 
Srr,—With much patience I have read of the troubles 
of ‘‘ Lucifer,” as by him described in your issue of Sep- 
tember 14. No doubt, in a general way, there is some 
truth in what he says; but might I suggest that in his 





own particular case there is evidently too much Ego in 


his Cosmos. Why does he insert his note of interroga- 
tion after “unfortunate” in the first ph of | 
long-winded letter? Why, again, does he air his Latin? 
—quos Deus vult perdere, prius dementat. f 

_ Firstly, he is inconsistent enough to throw, by in- 
sinuation, contempt at those who have relatives ‘‘amongst 
the ranks of our foremost... . engineers,” and yet 
to give, as the chief cause of his failure, the fact that 
he himself has no relatives. Does he wish to imply that 
he is successful in his failure? Or does he consider that 
to express himself otherwise would amount to a “foolish ” 
consistency, which Emerson told us was the hobgoblin of 
little minds. 

Secondly, he wishes us to understand that he was one 
whom the gods wished to destroy and, consequently, first 
made mad. Does he flatter himself that it mattered any- 
thing to the gods whether he was destroyed or not. And 
he does not seem to appreciate the fact that the madness 
with which the gods used to afflict their victims usually 
took the form of an overweening pride and conceit. In 
his own Latin—verb. sap. sat. 

ours truly, 

Ong Wuo Has No R&LATIVES WHO ARE OF 
our ‘Foremost Eneinerrs,” But WxHo 
REGREts, AS DID “ LuciFeR,” THE PAYMENT 
or His APPRENTICESHIP. PREMIUM, THOUGH 
NOT THE APPRENTICESHIP. 

London, September 21, 1900. 








BRILL’S CONVERTIBLE TRAMCAR. 
To THE EpiTorR OF ENGINEERING. 

Srr,—In your issue of August 31 you have very hand- 
some illustrations of our new convertible car, showing 
clearly its construction as well as that of the truck upon 
which it is mounted. The description which you give is 
highly fiattering. 

he writer of the article, however, has used a form of 
expression in regard to the disposition of the panels 
which might lead to misapprehension regarding the 
method by which panels and sash are disposed of when 
the car is open. oth sash and panels slide upward 
into a space within the roof above the head lining of the 
car, in the same way as the sash of a window is raised. 
The panels do not fold upon the sash but merely slide 
under them, when they enter what may be termed the 
roof pocket. The useof the word “‘ folded” by the writer 
of the article might convey the erroneous impression 
that the panels have to swing outward or inward before 
they could be packed away. ‘The fact is that there is but 
one movement in disposing of both sash and glass, that 
of sliding upward in grooves. 

Thanking you for your py ne | 
plying the omissions of the Frenc 
our exhibit, we remain, 

Yours very truly, 
Jno. A. Briuu, Vice-President, 

. G. Brill Company. 
Philadelphia, September 15, 1900. 
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PERSONAL.—Messrs. A. Ransome and Co., the well 
known makers of wood working machinery have found it 
necessary to remove from elsea to new works at 
Newark-on-Trent, where they have erected foundries and 
fitting shops on a much larger scale than it was possible to 
do at Chelsea. —Messrs. Doherty and Donat, engineers 
and contractors, 40, South King-street, Manchester, in- 
form us that they are the sole licensees for Great Britain 
for Zschocke’s patent water-cooling towers, for cooling 
the condensed water from steam engines.—We are in- 
formed that Mr. A. E. Seaton, M. Inst. C.E., and Mr. 
H. M. Roundthwaite, M. Inst. Mech. E., have entered 
into partnership as consulting engineers, and will prac- 
tise at 25, Vic'oria-street, Westminster. 





SwaHAM AND SUNDERLAND RarLway.—The Seaham 
and Sunderland Railway, which the Marquess of London- 
derry recently sold to the North-Eastern Railway Com- 
pany for 400,000/., will be transferred to the purchasers 
at midnight on the 6th prox. There are six miles of 
double railway, with passenger and goods station and 
other accessories. The staffs in the several departments 
will be taken over, except a few who have failed in the 
colour test. A new station is to be built at another part 
of Seaham Harbour, instead of on the present site at the 
top of Marlborough-street. Seaham Colliery Station will 
remain as it is. The North-Eastern Railway Company 
has also bought the Londonderry Engineering Works, 
which are to be ultimately closed, Lord Londonderry 
being allowed twelve months in which to clear away 
machinery and tools. 





American Coat Exports.—Attention has been given 
of late to the probable goons rm of an American 
export coal trade; but the fact is that this trade 
already exists, and to a larger extent than may probably 
be sup . The aggregate quantity of ae exported 
from the United States in the first seven months of, 1900 
was 4,601,755 tons, of which 77,407 tons went to France ; 
4028 tons to Germany ; 187 tons to the United Kingdom; 
196,950 tons to other European countries ; 3,253,803 tons 
to British North America; 415,834 tons _to Mexico ; 
241,712 tons to Cuba ; 15,313 tons to Porto Rico; 188,810 
tons to the West Indies; 3180 tons to St. Domingo; 
38,988 tons to Brazil; 10,643 tons to Colombia ; 56,184 
tons to other South American countries; 21,001 tons to 
Hawaii; 41,068 tons to the Philippines ; and 30,935 tons 
to other countries. It is stated that the Pittsburgh and 
Baltimore Coal Company has secured a contract for 75,000 








tons of coal to be shipped to England from Baltimore, 
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PETROLEUM 


HEATED ASSAYING 


FURNACES. 


CONSTRUCTED BY THE BICKFORD BURNERS COMPANY, CAMBORNE. 





WE illustrate on this page a set of assaying furnaces 
recently supplied to the ver mining schools by 
the Bickford Burners Company, of Camborne, Corn- 
wall. The furnaces, Fig. 1, are intended for use with 
oil fuel, that shown on the left being a mufile furnace, 
whilst the engraving on the right represents a melting 
furnace capable of folding six ccaihien. The supply 
of oil is regulated by a valve fitted with an index, 
clearly shown in the engravings, whilst the lever 
below serves to control the air supply. The 

eneral arrangement of the oil tanks and of the 
Calas will best understood by reference to 
Fig. 2, which represents a cross-section through 
a brass melting furnace constructed on similar 
lines to the foregoing. The oil from the upper tank 
A is fed into the tank B below through a suitable 
valve C. The upper tank being completely closed at 
the top, the passage of oil from one tank to the other 
stops automatically so soon as the level of the oil in 
B rises sufficiently to drown the outlet from C. Hence 
the oil in the tank B is maintained at a constant 
level on the same principle as the water in a chicken 
trough. The head causing flow through the oil jet D 
into the furnace is, therefore, constant. The lower 
portion of the tank B is filled with filtering 
material. The oil escaping from D is carried for- 
ward into the furnace F by a blast of air from 
the pipe H, and the supply of air and oil is re- 
gulated till the flame comes to a height of about 4 in. 
through the opening at the top of G. To start the 
furnace, the cover of the jet chamber E is removed, and 
a little lighted waste thrown in, the oil and air 
then turned on, and adjusted till the proper workin 
conditions are attained. It will be seen that the oi 
is not passed — a vaporiser, and there are con- 
sequently no small passages to get choked up. A 
variety of sizes of the brass melting furnace shown in 
Fig. 2 are stocked by the makers. The smallest is 
capable of melting 40 1b. of yellow brass in half an 
hour, with a consumption of not more than 4 gallon of 
oil, starting with a cold furnace. 








THE ‘‘ BURT” EXHAUST HEAD. 

Tue exhaust pipe of a steam engine is often a 
serious nuisance,  eoneth outa great deal of greasy 
water, which defiles everything it falls upon, and 
gives an untidy ap ce tc the surrounding roofs, 
while it sometimes converts the ground beneath into 
a chronic puddle. To avoid this result it is necessary 
to add to it something in the nature of a ‘‘ separator,” 
which will detain all the liquid, while allowing the 
steam free exit. Such an appliance, manufactured by 
Messrs. Shelby and Co., of 66, Leonard-street, London, 
E.C., is illustrated by the annexed engraving. The steam 
rises through the central pipe, and is deflected in all 
directions by the cone fixed above its mouth. The 
particles strike the outer case behind the hollow frus- 
trum shown; the drops of water and oil stick to the 
surfaces and run down between the inner and outer 
covers, while the steam rebounds and passes out 
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by which the liquid is led off, to be subsequently 
divided into oil and water. There are many places, 
particularly in London, where an appliance of this 





kind would work a great improvement on the present 
state of affairs. 





Lrrps AND Liverpoo. Canat.—The report for the 
half-year ending June 30 states that the disbursements 
on capital account for the past six months amounted to 
13,974/., land, works, and general improvements account- 
ing for 3427/., working stock for 1954/., and reconstruc- 
tion of the canal for 8592/.; 16707. has also been written 
off for depreciation of working stock. About 3 miles of 
banks have been reconstructed. During the past year 
20,7407. has been received for land sales in Liverpool, 
making a total of 30,9627. on this account. The result of 
the half-year’s working, as regards both income and ex- 
meena on revenue account, has been unsatisfactory. 

vere frost in February caused a serious stoppage of 
traffic and heavy cost in ice-breaking. The net loss of 
revenue from this cause is estimated at 35007. The in- 
cost of fuel for steamers has been 445/., pro- 
vender for horses 269/., and law and Parliamentary ex- 
— 4171. The net result is that the income for the 

f-year is 24771. less, and the expenditure 23167. more 
than in the corresponding period of last year. The 
for interest is about 242/. more. The 
available for dividend is 12,884/., and a distribution is 
Pp at the rate of 14 per cent. per annum on the 
ordinary stock, leaving 1711/. to be carried forward. 
A year ago the dividend was at the rate of 2 _ cent. 
per annum, and 3443/7. was carried forward. The com- 
pletion of the improvements to Blackburn, and the con- 
stantly increasing use of steam traction, instead of 





horses, require a considerable alteration in the system of 





through the aperture at the top. There is a pipe 





working, especially at the Lancashire end of the canal. 





INDUSTRIAL NOTES. 


THE state of the labour market has, during the last 
three months, shown a tendency towards a decline in 
employment ; though, on the whole, it has continued 
generally good. his conclusion, based on 2460 re- 
turns, namely, 1721 from employers ; 615 from trade 
unions ; and 124 from various other sources, is seen in 
the employment chart of the Labour Department, which 
indicates an increasing percentage out of employment, 
the curve line a ecidedly in an upward direction 
towards a higher level as compared with last year, 
from the month of May onwards. 

In the 138 trade unions, whose special returns are 
analysed, there was an aggregate of 534,331 members, 
of whom 15,971, or 3.0 per cent., were reported as 
unemployed, as compared with 2.7 per cent. in the 
previous month, and 2.3 per cent. at the same period 
of last year. Doubtless some of the increased propor- 
tion is due to temporary causes. 





As regards the various groups of industries, employ- 
ment continues good in coalmining, “the number of 
days worked per week in the month at collieries 
covered by the returns, show an increase over the same 
period of last year. At collieries at which 455,086 
workpeople were employed, the pits worked on an 
average 5.43 days per week, as compared with 5.23 
days at the same period of last year.” 

ronstone mining continues good, but is not so good 
as last year. The number of days worked at the 
mines and open works, at which 16,928 persons were 
employed, was 5.55 per week, as compared with 5.74 
days per week a year ago. 

imployment in the pig-iron industry shows a de- 
cline as compared with the same period of last year. 
At the works of 117 ironmasters, 372 furnaces were 
in blast, employing about 25,700 persons, as com ared 
with 377 furnaces in the month previous and 382 far- 
naces @ year ago. 





In the manufacture of iron and steel the returns 
show some falling off in employment in England and 
Wales, but the decline is more than counterbalanced 
by the improvement shown in Scotland. At 208 works 
covered by the returns, employing an aggregate of 
75,728 persons, the volume of employment, taking into 
account the numbers employed and the number of 
shifts worked, has increased by 6 per cent., as com- 
pared with the month previous, but was 6.3 per cent. 
less than a year ago. 5 . 

Employment in the a industry shows a further 
decline, as compared with the month previous, and is 
considerably worse than it was a year ago. At the 
date of the returns 349 mills were at work, a 
of those engaged upon black plates, as compared wit 
357 mills a mont! o, and 395 mills at the same 
period of last year. e estimated number of persons 
employed at the commencement of this month was 
17,500. 


Employment in the engineering and allied groups of 
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trades has remained fairly good. The proportion of 
trade union members unemployed was 2.8 per cent., 
as compared with 2.7 per cent. in the month previous, 
and 2.6 per cent. a year ago. In the shipbuilding 
trades also employment has continued good. The 
proportion of unemployed members of trade unions 
was 2.1 percent., as compared with 1.8 per cent. in 
the previous month, and 1.5 per cent. at the same 
time a year ago. Notwithstanding this increase, 
however, men are advertised for in the monthly report 
of the union for the current month. 

In the building trades group employment has con- 
tinued good. In the unions reporting the proportion 
of unemployed was only 1.8 per cent , the same as in 
the month previous, and as compared with 1.2 per 
cent. a year ago. Generally, the building trades seem 
to have a large proportion of work in prospect. In 
the furnishing and wood-working trades, employment 
has continual to decline. The proportion of unem- 
ployed union members was 3.0 per cent. as compared 
with 2.6 per cent. in the month previous, and 1.9 per 
cent. at the same date a year ago. The glass trade is 
still slack, 9.1 per cent. being unemployed. 


Employment in the paper trades has continued to 
improve, the proportion of unemployed members was 
3.0 per cent. as compared with 3.5 per cent. in the 
previous month, and 4,1 per cent. a year ago. But 
in the priating and bookbinding branches there is the 
usual seasonable slackness, the proportion of unem- 
ployed members being 5.6 per cent., as compared with 
3.9 per cent. in the previous month, and 5.9 per cent. 
a year ago. 

Employment in the leather trades continues good, 
the proportion of unemployed being 2.1 per cent., as 
compared with 2.2 per cent. in the previous month, 
and 2.5 per cent. a year ago. But in the boot and 
shoe trades employment is described as slack. 

In the cotton industry there is depression owing 
to various causes, so that any comparison of figures 
would be a The of ye axeme of females in 
full employment has decreased very considerably. The 
woollen trade is slack, but improving. The worsted 
trades are slack ; the hosiery trade is declining. 

Employment has been good in the agricultural dis- 
tricts, and generally the dock and riverside labourers 
in London have been busy, better than a month ago, 
and than a year ago. 





There were 32 fresh labour disputes in the month, 
involving 9334 workpeople, of whom 6831 were directly 
and 2503 indirectly affected. The number of disputes 
in the previous month was 41, involving 10,244 work- 
people, and in the same month of last year 33 disputes 
affecting 10,232 workpeople. Of the number of fresh 
disputes, the most important was that of the railway 
employés on the Taff Vale Railway. Of the remainder 
12 were in the mining and quarrying group of in- 
dustries, seven in the engineering and metal trades, 
four in the transport trades, three in the textile trades, 
two in the building trades, and three in other industries, 
A settlement was effected in 35 old and new disputes, 
affecting 11,217 persons; of these 15 disputes, affecting 
7365 persons, were decided in favour of the workpeople, 
seven, affecting 600 persons in favour of the per. aig 
while 10 disputes, affecting 1712 persons, ended in a 
compromise. In the case of three other disputes 
negotiations were still pending. 

The changes in the rates of wages in the month 
affected some 333,680 workpeople, of which number 
327,580 obtained advances in wages averaging 2s. 104d. 
per head weekly, while about 6100 sustained decreases 
averaging 4s, 67d. per head. The net result was an 
average increase of about 2s. 9d. per head in the 
weekly wages of the persons affected. The chief 
increases were in the coal trades, the advances 
being pretty general. The decreases affected about 
3500 blast furnacemen and labourers in Scotland, and 
about 2600 workers in the bedstead trades in Bir- 
mingham. Changes only affecting about 1687 persons 
were preceded by a stoppage of work. Changes affect- 
ing about 4480 were effected by sliding sales, while 
those effected by conciliation and arbitration affected 
about 254,540 workpeople. The remaining changes, 
affecting about 72,973 persons, were arranged by 
negotiation between the parties affected. 


The Monthly Journal of the Amalgamated Society 
of Engineers says ‘that trade is still, on the whole, 
being maintained at about the same level as last 
month, and faa sen is still being maintained within 
our borders.” The society is to be congratulated on 
both points. As regards ‘‘trade movements,” mem- 
bers are informed that ‘wages advances have been 
negotiated in South Wales.” The report goes on to 
fay “that the stigma is now removed that used to 
attach to that district of being the lowest paid in the 
eey. An immediate advance of 1s. per week has 
; wa been obtained in the Bristol Channel ports of 

ardiff, Barry, Penarth, Newport, and Swansea, with 
another ls, per week in a year’s time, thus making the 


rate at present 40s, weekly, and prospectively 41s. per 
week, The negotiations ‘were pr on acid Bo 








pleted by the Amalgamated Society of Engineers, 
‘* without entanglement with any joint movement, or 
sectional societies.” An advance of 2s, per week has 
been obtained at St. George’s, and of ls. per week at 
Maidstone. The total membership has now reached 
86,517, an increase of 431 in the month. The number 
on donation benefit was 1766; on sick benefit, 1830; 
and on superannuation 3657, as compared with 1681, 
1787, and 3636 respectively in the previous month. 
A further levy of 3d. per member has been voted for 
the benevolent fund, by 10,087 to 101 against. The 
votes cast for the proposed delegate meeting to be 
held in Whitsuntide next year, were 9866 against 
8072, so that the majority is a small one. Another 
member has been expelled for ‘‘chronic laziness.” 
This was done by the Southwark branch. The report 
contains some excellent articles on general matters of 
importance to engineers. 





The action of the executive committee of the Amal- 
gamated Society of Railway Servants, with respect to 
the dispute on the Great Eastern line, will commend 
itself to the public, and probably pave the way to a 
better understanding with the directors of railway 
companies than has hitherto existed. The men’s dele- 
gates first of all suggested the acceptance of the terms 
offered by the men, and the executive have endorsed 
this action, and thus ended the dispute. There is one 
sentence in Mr. Bell’s communication which deserves 
to be emphasised, namely, his rebuke to those who 
vaunted of the preparedness of the union “ to sanction 
a strike on the Great Eastern,” as ‘‘ not only uncalled 
for and unwarranted, but absurd.” Both the news- 
paper press and unauthorised labour leaders who speak 
on disputes in their undeveloped phases, should take 
note of the above disclaimer. The two principal re- 
solutions passed by the executive relate to the recent 
unrest among railway employés. The first was of a 
general character, and deplored the attitude of the 
railway.companies towards the union as representing 
the men, declaring that the present unrest would be 
nearly non-existent if such representation were recog- 
nised ; and the second recommended the men to accept 
the terms offered by the Great Eastern directors, and 
to prepare for a further negotiation which should ex- 
tend to all the employés throughout the company’s 
lines, and not be confined to the London district alone. 
One fact might be borne in mind by railway directors, 
namely, that the representatives of the union comprise 
men from all the companies, and therefore the intense 
personal feeling often engendered in connection with 
one line would be moderated by another. In any case 
the action of the union in the present instance will 
not increase the prejudice of railway directors. 





The position of the mpc trades throughout 
Lancashire is at present more or less directly affected 
by the very unsatisfactory condition of the cotton 
industry. The branches connected with textile 
machine-making industries feel it most of all; and it 
would seem that the woollen and other textile trades 
are also in a somewhat depressed state. In other 
branches of engineering, activity has been fairly well 
maintained, as, for example, in the manufacture of 
machine tools, in the boilermaking, locomotive, and 
stationary engine building, and pansy in the manu- 
facture of railway plant. In all sections of electrical 
engineering there is exceptional activity, which seems 
likely to be prolonged for a considerable time to come. 
In the Manchester and Salford district, in branches of 
trade unions with 23,252 members, 661, or about 
2.8 per cent. were returned as unemployed, as com- 
pared with 2.4 per cent. in the previous month, The 
local secretaries,of engineers report trade as moderate ; 
but ironfounders, boilermakers, machine workers, 
smiths, and strikers report employment as good ; sheet 
metal workers, brassfounders, and wheelwrights as 
fair. In the outlying districts activity is being well 
maintained in most departments. In the Oldham 
district, ironfounders, patternmakers, boilermakers, 
and brassworkers report trade as good ; also engineers 
in shops unconnected with the making of textile 
machinery, in which branches there is slackness. 
Other branches are described as moderate. In the 
Bolton district the engineering and allied trades are 
fairly well employed ; in other iron and steel branches 
trade is described as moderate. In the Blackburn and 
Burnley districts, those employed in machine shops 
are less busy; in other branches trade is fair to 
moderate. In Bury, Chorley, Horwich, Farnworth, 
and Wigan, employment is reported to be moderate ; 
the iron trade has been quiet, only from hand-to-mouth 
buying in most cases. 





In the Wolverhampton district a good volume of 
work is reported by manufacturers of bars, plates, 
angles, tees, and hoops, but sheet makers have been 
doing an irregular trade. Galvanisers, however, have 
a fair number of inquiries. There isa demand 
for all constructive material of all kinds, and steel 
makers are busy. Pig iron is much in request, as 
there are no stocks. Prices are well maintained gene- 
rally, the irregularity in the warrant market seems to 





have spent itself as regards its influence on prices in 
the chief productive centres. Engineers report trade 
as moderate, but only seven members in the two 
branches of the Amalgamated Society were on dona- 
tion benefit out of 390 members. Machinists are 
busier. Ironfounders, boilermakers, bridge and girder 
constructors, tank and gasholder makers, smiths and 
strikers, are busy, and so also are the workers in the 
railway sheds. Cycle and motor makers have been 
slack. The engineering branches are brisk at Coal- 
brookdale and Madeley, but the foundries are rather 
slack, The malleable ironworkers at Walsall are well 
employed. In the hardware trades employment has 
been good in ten industries, including all the electrical 
and gas fittings, and heating apparatus of all kinds ; 
moderate in fifteen industries, many of asmaller class; 
in ten other lighter industries it has been quiet. In 
the heavier branches, such as chainmakers and strikers, 
vice and anvil makers, block chainmakers, spike and 
rivet makers, ironplate workers, anchor makers, nail 
makers, &c., some are quiet, in one or two cases rather 
slack, These include all the outlying districts. All 
the railway workers and the steel forgers are busy. 
On the whole the position is favourable and en- 
couraging. 





In the Birmingham district the reports as to the 
condition of the iron trade are not quite so good as 
from the adjoining district of Wolverhampton. Busi- 
ness is slow, buyers will not pay the prices demanded 
except as to actual requirements, but some manu- 
facturers report the receipt of more satisfactory speci- 
fications, and the call on district account is fairly re- 
gular. The high rates of material and of fuel retard 
any large expansion, and makers of pig iron in some 
cases cannot sell at the present high rates. The 
demand for steel has slackened to some extent, but 
foundry iron is in better demand. In reality the 
position just now is uncertain, and, perhaps, will be 
until the approaching quarterly meetings have been 
held. As regards the general state of employment, 
it appears that in branches of trade unions with an 
aggregate of 21,399 members, 1119, or about 5.2 per 
cent., are reported to be unemployed, as compared 
with 3.5 per cent. in the month previous. Engineers 
in three branches report trade as good, in eight as 
moderate, There was a total of 22 members unem- 

loyed and on donation out of 1455 members. Iron- 
ounders and toolmakers also report trade as moderate, 

tternmakers as fair, smiths and strikers as good. 

mployment in electrical machinery and motors is 
good ; cycle makers are quiet. Engineers and allied 
trades are fairly busy at Coventry and West Bromwich, 
and at Redditch moderate. Employment in the brass 
and copper trades is reported to be moderate generally, . 
but in some branches it is good. In ten branches of 
the other iron, steel, and metal industries trade is 
good ; in eight it is fair; in four quiet ; bedstead-makers 
report trade as bad. The lighter branches, connected 
with jewellery and plate, are moderately well employed 
on the whole, in the higher class trade is good. Gpaae- 
ally the position is not unfavourable, and the outlook is 
tolerably encouraging, except for the high price of fuel 
which is the one disquieting cause in many industries. 





The great strike of anthracite coal miners in 
America is a grim fact—140,000 men are reported to 
be idle. Coal is scarce and dear, and it is expected 
that at least a million of workers will be idle in conse- 
quence. Itis said that the bituminous coal miners 
refuse to engage in the struggle, on the ground of its 
being more for political than for industrial purposes. 
The men demand the right to combine, and a redress 
of —- It is reported that some serious dis- 
turbances have occurred, and that conflicts with 
the military have taken place. The men have not a 
strong union, and the contest is not well supported 
by other unions. Their very weakness is conducive 
to rioting, as they lack discipline. 

The labour troubles in Spain have subsided. The 
dock labourers in Barcelona have returned to work, 
the persons arrested as leaders have been released, and 
tranquillity prevails. It is reported that the Cabinet 
will meet to discuss the labour question. 


The strike of dock labourers at Calais has ended, an 
agreement on all ergy having been arrived at by the 
president of the local chamber of commerce, and the 
men’s delegates. The President of the French Re- 
ime has signed a decree for the creation of Labour 

ouncils, composed i of representatives of em- 
ployers and employed. These councils will promote 
conciliation and arbitration as a mode of settling 
labour disputes. 

The strike of dockers at Hamburg has ended, after 
a contest of 87 days, the men resuming work on the 
old terms. 





The strike of leather workers at Mayence has ended 
in favour of the men, after a five weeks’ struggle. 
The employers have acceded to the terms of the men 
on most of the points raised. 
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Address of the President, Professor Sir W. RoBeErts- 
Austen, K.C.B., D.C.L., F.R.S. 
(Concluded from page 388.) 

TURNING to the great rival of the Bessemer process, we 
clearly see in the efforts which have led to the use of the 
open-hearth furnace in the manufacture of steel that the 
union of our national efforts is again conspicuous. As 
regards the great principle of regeneration as applied to 
furnace work, we claim its inception by Robert Stirling 
in 1817. Its development affords the most brilliant 
instance of the ——. of science to industr 
which the latter half of the century has Bim 
It is in no small measure due to the efforts of the 
very eminent French metallurgist, M. Le Chatelier, 
Inspector -General des Mines, that the open-hearth 
furnace was introduced into France, and at his in- 
stance Sir W. Siemens granted a licence to the 
Société Boigues Rambourg et Cie., of Fourchambault. It 
was, however, in the hands.of Messra. Pierrs and Emile 
Martin, of Sireuil, that the manufacture of steel passed 
beyond the experimental stage. They did not merely 
melt steel, but manufactured it on the lines indicated by 
Réaumur in 1722. Siemens himself worked with the 
‘* nig and iron ore” process, while his name is associa 
with that of Martin in the development of the ‘‘scrap” 
process. For the later results, I will only refer you to 
the magnificent exhibits in the French section of the Ex- 
hibition, where you will see triumphs which have elicited 
homage from the metallurgists of all nations. Itis claim 
that it was the great works of Firminy that showed the 
great part that the process was destined to play, by de- 
monstrating that steel of definite and very varied qualities 
could be obtained with certainty by its aid. There can 
be no doubt that the publications of Euverte, which were 
the results of numerous experiments made at the Terre- 
Noire works, greatly accelerated progress in the use of 
open-hearth metal. j ; 

This brings me to a stage at which we may briefly 
review the achievements of the modern leaders of our 
great industry. Metallurgy had, in fact, been gradually 
iacreasing her demands on scientific investigators, who 
were in turn attracted to her service, not merely by the 
splendid rewards she offered, but by the interest of the 
problems presented to them. Three periods, which for 
the purpose of description may be considered to be de- 
cennial, separated the Universal Exhibitions which were 
successively held in Paris in 1855, 1867, 1878, and 1889. 
The progress made in each of these respective periods has 
been indicated by the three words, “* novelty,” ‘‘ quan- 
tity,” and ‘‘ quality.” In attempting to characterise the 
progress revealed in the present Exhibition by a single 
expression corresponding to the above, I would choose 
the word ‘‘intensity.” In 1855 the metallurgy of iron 
and steel was almost stationary. The time-honoured pro- 
cesses were seen to be inadequate, and technical workers 
were eagerly seeking fresh guidance. Twelve years 
elapsed, and the results of new efforts were revealed in 
the Exhibition of 1867, to which the laboursof Bessemer, 
Martin, Siemens, Cowper, Whitwell, and Armstrong con- 
tributed so much to the general advance, and in such 
original ways. : 

This was essentially the period of novelty. Eleven 
years elapsed, the Exhibition of 1878 showed the extra- 
ordinary development the new processes had attained, 
and this was the period in which the quantity of the new 
products was so remarkable. Then came the period 
during which the quality of material improved, and the 
metallurgical exhibits in the Paris Exhibition of 1889 
made it abundantly evident that the quality of steel, 
which was originally considered to be a treacherous ma- 
terial, had attained a high point of prteion. New pro- 
perties were developed in steel by the addition of certain 
elements such as silicon, and more especially by the rarer 
metals, such as menaeeeen, chromium, tungsten, and 
later nickel. The result was that varieties of steel pos- 
sessing distinct qualities were adapted to a wide 
range of application. Some kinds of steel were charac- 
terised by extreme hardness, while others were very 


soft ; some were magnetic, in others the magnetic per- 
meability was low; some varieties would harden 
by rapid and others by slow cooling; certain kinds 


would even contract when heated and expand when 
cooled. In all cases the importance of submitting the 
materials which possess such strange and novel qualities 
to suitable thermal treatment became evident. In this 
way the period between 1889 and 1900 is reached, and this 
period I have already characterised by the word ‘‘ inten- 
sity.”, No process of marked novelty has been devised, 
though there have been modifications and developments 


of the existing processes, and the scale on which they are | had 


conducted has been greatly increased. The investigators 
have in wy A cases been the same as in the preceding 
decade, but there has been intensity of aim and concentra- 
tion of effort in bringing physical methods and, indeed, 
all the results of investigation in pure science generally, 
into line with industrial cen pe par In effecting this 
our two countries have worked in unison. Progress has 
been made mainly in two directions : 

1. The preparation of new alloys of iron. 

2. The study of the —— of iron and its alloys. 

Alloys of iron and chromium present a remarkable in- 
stance. Berthier prepared the first alloy of chromium 
and iron in 1820, and Boussingault also devoted some 
attention to them. Brustlein had manufactured these 


alloys in the works of Jacob Holtzer since the year 1877 ; 
but the Exhibition of 1889 first made us familiar with 
rich alloys containing 84 per cent. of chromium. In 1900 
we find Brustlein renewing his efforts, and we are glad to 
welcome him on the jury 

Chrome steels have passed 


of the metallurgical class. 
eyond the crucible stage, and 





are prepared on the open-hearth with 3 per cent. of 
chromium, as is a triple alloy of iron, chromium, 
and nickel for use as armour-plate and in artillery. As 
regards our English efforts, we all know how much Had- 
field has done in extending the use of iron and chromium 
alloys for projectiles. t about the same time that 
Berthier gave us the first alloy of iron and chromium, 
degre 4 repared the first specimen of an alloy of iron 
and nic y the future of which has proved to be so great. 
In the year 1884 M. Marbeau, of the Société Ferro-Nickel, 
produced their first alloys either in Paris or at the works 
at Lizy -sur-Oureq; while at the Paris Exhibition of 
1889 the Société showed the first alloys of iron with 
varying proportions of nickel. The journal of our In- 
stitute for 1889 contains a paper by James Riley, 
“On the Alloys of Nickel and Steel,” which will 
be familiar to all of us. In France, at Montataire and at 
Imphy, attempts were also made to prepare alloys of 
iron and nickel, while at Le Creusot in 1888 a systematic 
study was aye | M. Werth of the alloys of nickel with 
iron and with steel : a study which he continued at Four- 
chambault and at Imphy, and obtained results of practical 
importance. The manufacture of nickel steel in the open- 
hearth furnace was undertaken at Le Creusot, and in 1900 
trials made at Aunapolis on an armour-plate manufac- 
tured by Messrs. Schneider and Co. revealed the remark- 


ted | able properties of the variety of nickel steel which con- 


tains 5 per cent. of nickel. Since that time the manufac- 
ture of nickel steel in France has, as the contents of the 
Exhibition abundantly prove, assumed much importance, 
a result which is mainly due to the work of M. Werth. 


ed | In the past decade it may well be claimed, therefore, that 


the efforts to employ nickel steel have been intensified. 

I have not referred in this brief summary to the other 
elements which are present simultaneously with nickel. 
I need only appeal to results shown in the present Ex- 
hibition, as indicating the way in which efforts to apply 
nickel steel have been intensified. 

As regards the ny of iron and manganese, the 
English name of Josiah Marshall Heath will be familiar 
to you all. A French engineer, M. F. Valton, director 
of the Terre-Noire Steel Works, was, however, among the 
earliest to give an explanation of the part manganese 
played as a deoxidiser in the final stage of the Bessemer 
process. I need not remind you that in 1876 M. Gautier 
made an important communication to our Institute on 
ferro-manganese, the use of which greatly contributed to 
the success of the manufacture of steel in the open-hearth 
furnace ; and in 1868 Siemens called attention to the pecu- 
liar action of manganese on steel, and pointed to the in- 
fluence of silicon in enabling sound castings to be pro- 
duced. In 1875 M. Pourcel undertook the manufacture 
of ome in the blast furnace. In the same year 
M. Muss, of the Chatillon Commentry Company, and 
M. Jordan, of the Saint-Louis Works, also took the 
mauufacture in hand. Progress in this direction was 
rapid in France, and we all know how much our 
late and deeply -lamented member, M. Jordan, did 
for this t branch of manufacture. The magnifi- 
cent exhibits of iron-manganese alloys in the present 
Exhibition testify to the increased importance of the 
work which M. Jordan so recently directed. In England 
ferro-manganese was produced at the Pyle and Blaina 
Works, at Mostyn, at Darwen, at Wigan, and at the 
works of Messrs. Bolckow, Vaughan, and Co. At the 
time of the former Exhibition in Paris—1889—England 
was the dominant user. 

I need not remind you that Hadfield, about the time of 
the former Exhibition in Paris, astonished the metallur- 
gical world by producing steel containing from 7 to 21 
per cent. of manganese, and possessing remarkable pro- 
perties. His later work on the same alloys has only 
served to intensify interest in his earlier investigations, 
and it affords another instance of the renewed efforts 
which characterise the last decade. I will not weary you 
by passing in review the other alloys of iron, such as 
those with silicon, tungsten, and titanium; but I must 
not omit reference to the researches of MM. Moissan and 
Charpy on boron steel, of which we shall hope to hear 
much more in the future. May we not hope that in the 
next century vanadium, uranium, molybdenum, and even 

lucinum, will prove as faithful allies as certain of the 

tter-known metals have been ? 

The second direction in which efforts have been intensi- 
fied is in the study of the properties of iron and its alloys. 
The investigations may be conveniently divided thus: 

(a) Those which relate to the physical properties of iron 
and its alloys, as revealed by thermal measurement. 

(6) Those which have for their object the study of the 
structure of iron, and the grouping of the constituents in 
its alloys as revealed by the microscope. 

The work that may be ranged in both of these groups 
an earlier origin than is quite realised at the present 
day. As regards pyrometry, which occupies a prominent 
place in the first group, space absolutely forbids my 
attempting to give a history of the blended efforts of our 
two countries, and I must only permit myself to recall a 
few of the more prominent names, and not beyond 
the limits of the present century. Guyton ie Morveau, 
in 1808, fully recognised the value of the early pyrometric 
efforts of Wedgwood. ificent work with the air 
thermometer has been done by Saint-Claire Deville and 
his school, and the work may be traced back to Prince} 
and to the distinguished Frenchman, Pouillet. As 
the two methods which are now employed, the initiation 
of the use of thermo-couples is entirely French. The 
work began with Antoine Cesar uerel, and was con- 
tinued by Pouillet and by Edouard Becquerel. On the 
other hand, Siemens, in England, was the first to demon- 
strate the eminently practical nature of the pyrometric 
method, which depends on variations in electrical resist- 
ance, while perfecting and extending if is due to Callen- 
dar and to Griffiths. 





If, however, we turn again to France, we find Henri Le 
Chatelier completely c ging all the details of pyro- 
metric work that involved the use of thermo-couples; and 
his success is the more remarkable, as Regnault greatly 
discouraged car aa a by stating that he saw little 
that was hopeful in the prospect of the use of thermo- 
couples. Le Chatelier has thus conferred a debt of grati- 
tude on industry which it will be difficult to adequately 
acknowled t the time of the Paris Exhibition of 
1889 the value of the Le Chatelier pyrometer was begin- 
ning to be recognised by industrial workers ; but the next 
step was made in Eagland, when, in 1892, a recording 
pyrometer with a thermo couple was first introduced into 
the Dowlais Works. It is now evident, as the result of 
efforts made in both countries, that all delicate operations, 
such as quenching steel gun-tubes and rolling armour. 
plate, and all operations in which changes of vital 
importance take place within a narrow range of tempe- 
rature, must be controlled by careful pyrometric obser- 
vations. I hope it will ultimately be seen that the work 
entrusted to me by the Alloys Research Committee of the 
Institution of Mechanical Engineers has shown our 
national co-operation with France in the solution of the 
great problems connected with the constitution of pro- 
perties of steel. 

The century opened with the expression of fundamental 
but comparatively simple views as to the constitution of 
steel. e importance of carburisation had been accepted 
and the Protean nature of iron itself was recognised by 
Bergman’s classical phrase, polymorphum ferrum. As 
the century closes ib is seen that iron has gathered to 
itself, often in considerable volume, numerous ass9ciates 
with which it was originally entrusted only in small quanti- 
ties. Industry has consequently been enriched by varieties 
of metal-possessing properties hitherto unknown. These 
properties have been inves by a host of workers, 
and the mention of only a few names may seem to be 
invidious. Nevertheless, I am satisfied that when writers 
come to look back to the end of this century, as we do 
to its beginning, the phenomena connected with iron and 
steel to which they will revert will be comprised in the 
words ‘points of transformation.” Our country will 
receive its share of these retrospective thoughts, for the 
names of Gore and Barrett are waymarks. Tchernoff 
will be remembered, for he proposed a thermometric 
scale by which manufacture of steel could be con- 
trolled. 

From among Frenchmen one name will arise in the 
memories of future historians of metallurgy, and that 
name will be Osmond. It will not be forgotten how 
much Osmond did in defining the modes of existence of 
carbon in steel. It will be remembered that by his ob- 
servations a single — of recalescence became resolved 
into many points. He traced the influence of hysteresis, 
and showed how the position of the points of trans. 
formation vary within a certain range of temperature with 
the element with which the iron is allied. He showed 
that if a certain variety of steel has been quenched ata 
point above or bslow its critical point, it may present two 
states of equilibrium. These may be widely different, 
either as a consequence of allotropic change in one of the 
constituents, or in the chemical grouping at the moment 
the metal passes the critical point. Iam not unmindful 
that M. hare tom who translated Bergman’s ‘‘ De Analysi 
Ferri” into French, shared his views as to the allotropy 
of iron; nor do I forget that Cizancourt pronounced 
advanced views on the subject in 1865, as did also Tait 
in the Reid lecture delivered at Cambridge in 1873. 
Osmond, in fact, insisted on the peed of iron, proved 
its fundamental importance, and identified himself with 
its study; but that, though it is his t achievement, is 
far from being his only one. He showed tbat the pro- 
perties of steel are a function of the cycle of tem- 
—— to which it has been subjected. There have 
been many workers whose a possess strong 
individuality and significance peculiarly their own, whose 
results nevertheless intensify the interest of Osmond’s 
labours and conclusions. I hope I may be forgiven the 
brevity with which I cite these. Pionchon showed that 
at a temperature of 700 deg. the specific heat of iron is 
altogether exceptional, . Guillaume studied a series 
of nickel steels in which the transformations are rever- 
sible. ‘This reversibility is associated with some impor- 
tant —— as regards expansibility. Henri Le 
Chatelier pointed to etic irreversibility in the case 
of certain manganese ated. He, moreover, examined the 
influence of the us atmosphere surrounding the steel 
in which the points of transformation occur. rey 
studied the egg oo sl steel with reference to the 
critical points. Tom showed that the molecular 
change in iron is revealed by a change in magnetic pro- 
perties. Madame Curie showed that the allotropic change 
effects a true magnetic transformation. Dumont recently 
pointed out that in nickel steel the point at which mag- 
netic transformation occurs depends on the proportion 
of nickel present; while experiments by Guillaume and by 
Dumont indicate that chromium acts like carbon on 
certain irreversible varieties of steel, and lowers the tem- 
perature at which magnetic ormation occurs. Carnot 
and Goutal isolate various compounds which in special 
varieties of steel give rise to variations of properties. The 

at importance of critical points in relation to the 

imension of grain in steel, and consequently on its 

8 and extensibility, have been shown by Brinell, 
by Sauveur, and by Morse. : Mi 

The second group into which modern investigation may 
be divided involves the use of the microscope, and the 
application of this instrument to the metallurgy of iron 
is less recent than it is often supposed to be. Réaumur 
in 1722 describes the structure of a chilled casting under 
the microscope. and he traces the changes in the structure 
of softened cast iron as modified by the elimination of 





impurities. Francois, again, so early as 1833, took the 
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very interesting case of the direct reduction of iron from 
ae oben and followed the successive changes by the aid of 
the microscope. The following passage, translated from 
this quaint and accurate observer, is full of interest, and 
might almost have been written by any of us to-day: 

“Tf to these analytical data observations under the 
microscope with a magnification of 300 to 400 diameters: 
be added, it is seen that er iron is merely a me- 
tallic network with a close-grained tissue with submerged 
scoriaceous opaline, sometimes subcrystalline, portions, 
and with little globules and metallic grains ranged in 
every direction. Sometimes nests of translucent pris- 
matic and bacillary crystals, with metallic portions ad- 
hering, are noticed hidden in the paste. These are the 

ins of steel which can be made to disappear by 
eating.” 

land in turn, in 1864, gave a new impetus to this 
woman branch of investigation. by the labours of 
Sorby, in whose admirable work polished and etched sec- 
tions were employed. The microscope, as an 9 ee 
of research, hardly received due recognition until Osmond 
published a classical series of researches which have earned 
the lasting gratitude of investigators. In no branch of 
my subject do I so much regret that the limitations of 
space have obliged me to confine myself to the bounds of 
our two countries, as I should like to have dwelt on 
the micrographic work of Martens, Sauveur, Behrens, 
and many others. I will only add that the work of Stead 
deserves special recognition, not only for its minute 
accuracy, but for its originality. Quite recently, Ewing 
and Rosenhain have obtained most interesting results, 
which go far to explain by micrographic evidence the 
elasticity and flow of metals, and aleo the mode by which 
crystals grow in metallic masses. . 

‘A Report of the Departmental Committee on Steel 
Rails, recently issued, is the first Government publica- 
tion in England in which the importance of micrography 
has been recognised. ee ; 

Scientific discoveries have during the century worked a 
complete change in our intellectual appreciation of natural 
phenomena, but in our work the standpoint of the new 
century will be singularly like that of the old. A few 
tenths per cent. of carbon hidden in iron still dominates 
our branch of metallurgy. Bergman recognised this 
before the nineteenth century began, and insisted both 
on the polymorphy of iron and the importance of carbon 
in relation to it. e pointed out, moreover, that in every 
great change effected in the constitution of iron, heat is 
either absorbed orevolved. The sentence in which Berg- 
man sums up the results of his own calorimetric experi- 
ments is full of interest: ‘‘Si precedentis momenti 
allata experimenta considerantur, haud difficulter elucet, 
quemlibet statum respectu caloris absconditi circumscrip- 
tum esse.” 

Allotropy and carburisation of iron will be the first 
pass-words of the twentieth century, and Osmond, the 
ge allotropist of the age, has blended their significance 

y showing that the power iron has to retain carbon in 
solid solution depends on the particular allotropic form in 
which the iron exists. There is no other fact which so 
profoundly affects the industry of the world. 

We now know, but only at the end of the century, that 
in steel of somewhat low carburisation, but wide indus- 
trial application, that the heat equivalent of the allotropic 
change is the double of that due to the change of the rela- 
tion ‘between the carbon and the iron, being 18 and 9 
calories respectively. 

As one of the last important engineering works in a 
century which the Eiffel Tower would alone have made 
remarkable, I may refer to a great work in which 
a different material is used from that which is em- 
Ployed in this great structure. The Alexander III. 
Bridge, which crosses the Seine in a single span, is of cast 
steel, and 2200 tons have been employed in its construc- 
tion, If the steel used in such a structure is heated to a 
temperature of 1000 deg., and is ‘‘ quenched ” by rapid 
cooling in air to about 600 deg., the metal so treated 
becomes stronger, more elastic, and resists shock better 
than if it had been annealed. Hence’ the material 
adopted in the great work, which so intimately expresses 
the genius of the Exhibition of 1900, affords the last cog- 
nate illustration of the importance and accuracy of 
O-mond’s views. 

I must not omit some reference, though it must neces- 
sarily be brief, to the metallurgical literature of our two 
countries. This has been greatly enriched by the ad- 
mirable treatise on ‘‘ Metallurgy ” written by Dr. John 
Percy, which developed into a series of volumes, contain- 
ing no less than 3500 ostavo pages, the last of the series 
appearing in 1880. He was, it will be remembered, 
President of this Institute during the years 1885-87. His 
volumes are remarkable throughout for minute accuracy, 
and for the care with which the illustrations were pre- 

, almost every woodcut being a trustworthy, though 
small, measurable drawing. He has given us, in terse 
and vigorous English, ®& priceless record of many earl 
Processes, and ones which, though later, are obsolete. He 
was firmly impressed with the fact that metallurgical 
problems demand for their investigation the exercise of 
the highest analytical skill, and involve considerations 
worthy of those who delight in transcendental inquiries. 
He effectively quotes Réamur’s remark, ‘‘ L’utile bien con- 
— a toujours du curieux, et il est rare que le curieux 

en Suivi ne mene pas a l’utile.” I have elsewhere ob- 
served that he studied in Paris, making the acquaintance 
. the leading French chemists of the time, who doubtless 
ie oes towards the line of work to which his 
have originated the English "ream “4 pI ot for 
until his time the works on metall vanes 1 iar. ‘ nd 
farbetween. This was not the obs Prone - wien ‘th 
works of Rivot, the admirable and profusely illustrated 

: ni es illustrated 

the great chemists 


reatises of Jordan, as well as those o 





I have named earlier in this address, were well known. 
France, moreover, in the Annales des Mines a 
veritable storehouse of knowledge, which has done for 
the iron and steel industries throughout the century what 
our own journal has attempted to do in the latter half of 
it. I would only add, that if Percy has been the historian 
of metallurgy, Gruner systematised it. I would grate- 
fully offer my testimony to the value of his ‘‘ Traité de 
Métallurgie” as a model of scientific exposition and 
methodical criticisni, which enabled the tangled threads 
of metallurgical practice to be unravelled. Few men 
have more effectively combated than he did the assump- 
tion of prejudice and mystery which all branches of the 
metallurgic art too long retained. 

There are many subjects you will 
touched upon. The question of naval defensive armour, 
for instance, might well have been refe: to even on so 
eminently pacific an occasion as the last Exhibition of the 
century, but I will content myself with reminding you 
that France was the pioneer in the employment of naval 
armour, and that the launching of the armour-protected 
La Gloire in 1860 give the signal for the reconstruction of 
European navies. 

The extraordinary development of the use of iror for 
constructive purposes revealed by the present Exhibition, 
demands that some reference should be made to the rela- 
tions of iron and steel in art, with which industry and 
science are.so closely connected. 


‘** And trade is arb, and arb philosophy, 
In Paris,” 


¢ that I have not 


as Mrs. Browning reminded us. The vast array of 
ephemeral buildings which line the Seine has been com- 
pared collectively to a huge organism, the bones and fibres 
of which are of iron and steel, covered with an invest- 
ing body of plaster that has served as a basis for adorn- 
ment of all kinds. There are some who doub’ whether, 
from an architectural point of view, the lavish use of the 
new resources which metallurgists have afforded has been 
successful. A subtle critic, M. Robert de la Sizeranne, 
in a brilliant paper recently published, entitled, ‘‘L’Esthé- 
tique du Fer,” takes a despondent view of the result, and 
considers this new use of iron to be ‘‘ a la fois le triomphe 
du progrés scientifique et son chitiment.” But when he 
turns to the beautiful bridge, which, aa I have already 
said, is an exponent of the genius of the Exhibition, he 
writes enthusiastic words, which I may well quote, and 
are as follow: ‘‘ Nous ne quitterons pas les bords du 
fleuve sans avoir senti la vie. Car elle est dans ces formes 
es du pont Alexander II[. Ceci aussi c’est de 
art. 

For my own part, being a metallurgist, I cannot expect 
that any importance will be attached to my individual 
—_ on an esthetic question, but I would venture to 
observe that ideas of beauty are instinctive, and that plea- 
sure in the contemplation of any work, whether of nature 
or art, depends on delicate and untraceable perceptions of 
fitness, propriety, and relation. This being admitted, I 
find myself unable to stand under the Eiffel Tower, and 
follow the course of the curved lines, which suggest the 
details of an immense but delicate coral, without being 
carried away by the impression that the structure is not 
a wonderful but beautiful. 

he part played in the industrial evolution of the 
world by iron and steel metallurgists will be evident to 
all. The fact that they have contributed with com- 
mensurate success to the advancement of pure science 
is less generally known, and I may well, therefore, de- 
vote a le words in conclusion to recording some instances 
which readily present themselves. The carburisation of 
iron offers the first case in which the diffusion of solids in 
solids was observed. The study conducted by metal- 
lurgists of the associations of carbon and iron affords the 
most complicated case yet known, and, indeed, the only 
one which has been worked out, of metallic solid solu- 
tions. It presents, moreover, a unique case of the im- 
portance ot allotropy in connection with metals. In 1000 
parts of steel, 997 parts, more or less, may be iron and 
the rest carbon; but the result of the union is a metal 
that is more widely and has more varied attributes 
than any other. It would seem that Nature has en- 
shrined in steel a series of her most complex secrets, 
which we must discover as a condition of our successful 
use of it. Metallurgists have carefully investigated, 
and conduct daily, operations of vast industrial import- 
ance, in which ba sopanged of a third bedy enables 
either elementar les or compounds to react on each 
other. Habitually conducting operations at high tempera- 
tures, which often invert ordinary chemical reactions, 
has led to the acquisition of a mass of information as to 
the reactions that do occur, and the compounds that are 
formed under such conditions. Pyrometric records have, 
moreover, enabled the equilibrium of the less fusible 
metals in their liquid as well as in their solid state to 
be studied—s branch of work which chemists generally 
have not been in a position to undertake. The necessity 
for submitting the physical and mechanical properties of 
iron and its alloys to rigorous tests, as a routine opera- 
tion in works, has afforded a rich store of information as 
to the molecular constitution, not only of metals, but of 
matter generally.’ Metallurgists have to deal with cases 
in which a mass of metal is acted upon by added matter 
in proportions that are too minute to intervene directly by 
the formation of chemical: compounds with the whole of 
the mass, while in some cases no compounds are formed. 
The influence of the atom must, therefore, be more or less 
directly exerted. Hence it is that we, who still conduct 
processes, the traditions of which came down to us from 
m pcre er times, have done our share in “‘giving the 
Greek atomism a modern and a higher consecration.” 

We hold this meeting as the representatives of the 
greatest industry the world has seen. We are more than 
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this, for we are the exponents of the scientific and indus- 


trial union which subsists between our nations, and of 
national appreciation that has remained unabated though 
tumults have shaken our peoples. May both nations in 
the coming century not forget how much we owe to the 
old Greek guidance. The Greeks gave us the name 
Siderurgy, by which our art is known in France. Plato, 
moreover, told us that the god who moved men through 
their sympathies inspired the invention of all industmal 
art, ‘‘the melody of the Muses, the metallurgy of 
Hephestus, the weaving of Athene ;” and, if you have 
followed this brief address, you will realise how much 
metallurgical p ss has owed to sympathy—the great 
interpreter which joins the industrial workers of France 
and England in a bond of peace that is stronger than 
iron, truer than steel, and yet is one which is sufficiently 
extensible to embrace all our peoples. 





THE FRENCH IRON INDUSTRY. 
The Development of the Iron Industry in France from 
1888 to 1898.* 


By H. Pinaet, Secretary of the Comité des Forges de 


rance. 
(Concluded from page 389.) 
Wrought Iron.—The official statistics of the wrought- 
iron industry in 1888 ard 1898 are as follow: 








1888, 1898. 
Production : Metric Tons. Metric Tons. 
Puddled iron na iis ce 634,400 531,700 
Charcoal iron re ¥e <a 13,700 6,° 00 
Re-manufactured from old iron 
and scrap.. Pe a 4a 168,900 228,700 
Totals... 817,000 766,400 
Number of furnaces : 
Puddling furnaces. . 646 499 
Hearths es as oL 34 
Reheating furnaces 707 697 


Of the 34 hearths at work in 1898, there were 26 low 
hearths (bas-foyers) in Franche-Comté, Perigord, Landes, 
and Niévre, four fineries in Nord and ier, and three 
Catalan hearths in Pyrénées-Orientales. Six thousand 
tons of charcoal iron were made in these hearths in that 
year, but only 1700 tons of that amount were made from 
the charcoal pig produced in Perigord and Landes, the re- 
mainder being made from coke iron or from scrap. The 
hearth process and the direct treatment of ore have practi- 
cally disappeared ; they only supply an insignificant part 
of the total, and their products serve for very special 


pur \. 

The 499 puddling furnaces working in 1898 were dis- 
tributed sy 3 20 departments, of which the leading 
ones are given below in the order of their out-turn : 


Puddled Iron. 

Metric Tons, 
Nord... 225, 930 
Ardennes “aa 62,773 
Haute-Marne as 889 
Meurthe-et-Moselle 189 
Sadne-et-Loire 31,662 
Loire... ‘ 28,089 
Allier 19,737 
Jura ... 16,737 
Oise ... 12,921 
Ariége 12,304 


The production in the department of Nord 
accountable for 42 per cent. of the total. 

The order of importance of the different districts as 
regards the yield of re-manufactured iron is practically 
the same as for puddled iron, with one exception. The 
department of the Seine takes the second place, although 
no puddling is carried on, with a production of 37,000 
tons, mainly in the form of girders. 

The increase in the output of re-manufactured material 
shows that it is more profitable to work up some kinds 
of old iron and scrap rather than to melt it down in the 
open-hearth furnace. This work is the mainstay of many 
small and scattered businesses which depend on a limited 
local demand for small sections. 

The nature of the products in these two years is given 
in the Table below : 


is thus 


1888. 1898. 
Metric Tons. Metric Tons. 
et and special iron .. 699,100 695,700 
8 ne os PF 200 
Sheets and plates 117,100 70,500 
Totals 817,000 766,400 


Forty departments have contributed to these totals, 
but the combined output of 11 of them did not exceed 
1000 tons. Steel tends to replace wrought iron altogether 
in the manufacture of sheets, and even of rails, which 
were only made of wrought iron in 1888, when they 
were of light section. The manufacture of merchant and 
special irons has, however, remained practically constant 
during the decade. 

The average consumption of coal per ton of finished 
og has been reduced from 1.521 tons in 1888 to 

.305 tons in 1898. This saving of over 0,2 ton or 14 

r cent. is due to improvements in the methods of 

eating and to a better utilisation of the waste heat in 
the furnaces. 

During last year, 1899, the 
— to 842,800 tons, or by 76, 

As regards the external trade of the country, no great 


* Paper read before the Iron and Steel Institute ; 1898 
is the latest year of ‘which the complete and final statis- 
yy ee 5, onagey endl 05 — ton of aon 

8 ng ton, is in this paper. e 
must therefore be reduced slightly more than 14 per cent, 


roduction has again in- 
tons as compared with 








to obtain English tonnage. — 











420 


ENGINEERING. 


[SEpr. 28, 1900. 








change is visible, as will be seen by inspection of the 
Table below : obi 
1888, 1898. | Increase. 





rn at 





| metric tons metric tons metric tons 
Imports .| 46,437 55,824 9,387 
Exports 63,073 78,450 15,377 
Surplus of exports 16,636 22,626 | 5,990 


Steel. Comparison of Bessemer and Open-Hearth Steel 
Production.—The production of Bessemer and open- 
hearth steel wee this period has advanced by leaps and 
bounds, as the following figures will show : 


Ingots and Castings. 1888. 1898. Increase. 
metric tons | metric tons per cent. 
Bessemer .. 3, 5 883,600 119 
Open-hearth 183,400 550, 100 192 
Totals.. 691,700 1,433, 700 142 


The next Table shows the proportions of acid and basic 
steel produced. It will be seen that the greatest develop- 
ments are in the basic Bessemer and the acid open-hearth 
processes. 


Bessemer. Open-Hearth. 
1888, 1898. 1888. 1898. 
metric tons | metric tons | metric tons metric tons 
Acid .. 219,800 | 245,600 154,000 425,000 
Basic .. 183,600 | 638,000 34,400 125,100 
Totals 403,300 | 883,600 | 188,400 550,100 


The production of basic steel, which was only 37 per 
cent. in 1888, has increased to 53 per cent. of the total 
product in 1898. 

The following Table 


the products made by 


pe an account of the nature of 
the two processes in 1898 : 


| | Open 
Bessemer. Hearth. Total. 





metric tons | metric tons metric tons 


Rails .. ee oo 237,165 6,641 242,806 
Sheets and plates .. 77,662 196,691 274,353 
Merchant steel and special 

products, including can- 

non, forgings, axles, 

springs, and tyres 347,550 260,431 607,981 
Castings eo 9,300 10,000 19,300 


Steel rails were rolled in eleven departments, but as a 
matter of fact 96 percent. of the total was produced in 
six departments, where heavy sections for the great rail- 
way lines are made. In order of production these were : 
Nord, 60,000 tons; Meurthe-et-Moselle, 54,000 tons; 
Pas-de-Calais, 46,000 tons; Gard, 51,000 tons; Landes, 
25,000 tons ; Loire-Inférieure, 18,000 tons. 

Bessemer Steel.—Eleven departments have contributed 
to the total of the production of Bessemer steel, and the 
leading ones are as follow: 








1888. 1898. 
Metric Tons. Metric Tons. 
Meurthe-et-Moselle.., 5 150,800 800 
Nord .. * ‘% 7,800 120,000 
Pas-de-Calais 61,500 65,800 
Sadne-et-Loire 32,700 62,200 
Landes 37,100 45,300 
Gard .. >. 24,300 32,000 
Loire-Inférieur “F 25,300 
ire .. ee 4,000 
Totals os 398,200 877,400 
Other departments. . 5,100 6,200 
Grand totals 403,300 883,600 


The 5000 tons in .1888 and the 6200 tons in 1898 were 
steel castings made with the aid of special small con- 
verters of which. there were four in 1 and eight in 
1898. Apart from these small vessels, the steel was 
made in 24 converters in the former and in 32 con- 
verters in the latter year. The average annual out-turn 
per converter has thus increased from 17,000 to 26,000 
tons. 

The major portion of the increase, more than 78 per 
sent., is due to Meurthe-et-Moselle. In this department 
there are Bessemer converters at Mont-Saint-Martin, 
belonging to the Société Anonyme des Aciéries de Longwy, 
at Joeuf, belonging to Messrs. Wendel and Co., at 
Micheville, belonging to the Société Anonyme des 
Aciéries de Micheville, and it Pompey belonging to 
Messrs. Fould-Dupont and Co. The two latter steel 
works have been built since 1838. Another steel works 
with three 8-ton converters, built by the Société des 
Forges de Montataire, has commenced operations this 


year. 
The production of this department of Meurthe-et- 
Moselle is nearly 60 per cent. of the total of the country, 
but it will soon me much greater on account of the 
erection of two new steel works which have already 
comm One of these at Neuves-Maisons, with three 
15.ton converters, belongs to the Compagnie des F 
de Chatillon, Commentry et Neuves- ms, while the 
other, also with three 15-ton vessels, is being built at 
Homécourt by the Société Anonyme de Vezin-Aulnoye. 
The rolled products made from mer steel in 1898 
in this department included 54,297 tons of rails, 143,500 


been | steel made in France in 


of plates. In addition 217,000 tons of — blooms, — 
L u- 








billets were sent as far as the Loire an 
Rhone for further treatment. 

Basic Bessemer steel is also made in the department of 
Nord and at Le Creusot. Of the 120,000 tons of steel 
made in Nord in 1898, 49,000 tons were produced in basic- 
lined converters by the Société Anonyme des Hauts- 
Fourneaux, Forges et Aciéries de Denain et d’Anzin, at 
Denain, and by the Société Anonyme des Forges et 
Aciéries du Nord et de l’Est at Trith-St.-Leger. 

The other Bessemer steel works are as follow: The 
works of the Société Anonyme des Aciéries de France at 
Isbergues in Pas-de-Calais ; Messrs. Schneider and Co.’s 
works at Le Creusot ; the works of the Société des Hauts- 
Fourneaux, Forges et Aciéries de la Marine et des Chemins 
de Fer at Boucau in the Landes ; the works of the Com- 
pagnie des Mines, Fonderies et Forges d’Alais at Bes- 
séges in Gard; and the works of the Société Anonyme des 
Aciéries, Hauts-Fourneaux et Forges de Trignac, at 
Trignac, in Loire-Inférieure. 

production of ingots and castings of Bessemer 
steel in 1899 was 930,800 tons—that is, 47,200 tons, or 
5 per cent., more than in the preceding year. 

Open-Hearth Steel.—During 1898 open-hearth steel was 
made in 21 departments, to the extent shown by the fol- 
lowing Table, which gives the figures for 1888 for the 
sake of comparison : 





1888. 1898. 
Metric Tons. Metric Tons. 

Nord .. Pr y 98,000 
Sadne-et-Loire.. 35,380 80,709 
Loire... be 45,700 60,881 
Loire-Inférieure 8,667 46,603 
Allier . 11,800 88,182 
Gard .. 20,029 33,7 
Niévre .. 9,000 25,824 
Morbihan Fee 12,500 25,106 
Oise ae iets be 2,258 22,307 
Meurthe-et-Moselle .. 1,635 18,525 
Haute-Marne .. ‘ie 3,405 17,376 
Aveyron a ha 17,039 
Pas-de-Calais .. a 12,720 
Landes .. “ 2,132 10,626 
Ardennes 3,930 680 
Isére 2,836 6,986 
Meuse 4,950 6,522 
Jura 6,870 5,843 
Ariége .. 1,421 5,281 
Haute-Rhin 8,144 4,910 
Doubs ie 4,347 

Total 188,457 550,121 


This production was obtained from 59 furnaces in 1888, 
and from 85 in 1898, so the average annual out-turn per 
furnace has increased from 3225 to 6472 tons, or 100 per 
cent. There are now 35 works containing open-hearth 
furnaces, as against 11 with Bessemer converters, 
neglecting the small converters for special castings; but 
no particular department has a preponderating position 





wiciate 1888. 1898. Increase. 
| metric tons | metric tons metric tons 
Imports me 10,000 : ) 
Exports --| 85,200 72,200 | 87,000 


Recent Progress.—Not only has there been great pro- 
gress in the iron and steel eam as shown by the 
preceding statistics, but many and important changes 
have been, made in plant and machinery, and in the 
composition and quality of the products, 

In Bessemer steel works, the principal innovation, 
especially in the eastern districts, consists in the employ. 
ment of metal mixers, which not only insure a more 
regular composition in the iron used, but also desulphurise 
it and render the steel works independent of blast-furnace 
variations. The basic converter has also been subjected to 
several improvements in details, to effect a greater regu- 
larity in the working and in the composition of the out-turn, 

The open-hearth method has also been improved in 

several respects, both as regards the furnace itself and 
the 5 oon of charging. Gas producers and regenerators, 
too, have been modified, and much econonty has resulted 
as compared with the older forms. The tendency to in- 
crease the size of the furnace is strongly marked, and at 
the present time a number of works own furnaces capable 
of holding 40 tons or more. 
_ On account of the great and increasing use of steel cast- 
ings, a certain number of open-hearth furnaces are devoted 
exclusively to their manufacture, instead of making occa- 
sional casts, and this branch has become of the greatest 
importance in a number of large works. Some works 
also employ converters which are used to supply metal for 
large castings, and other works confine themselves to the 
manufacture of steel castings with small converters. 

Included in the category of novel practice are the 

werful plants which have been erected within the last 
ew years for compressing liquid steel in order to obtain 
metal free from blowholes. At Le Creusot the pressure 
is applied to the upper part of the ingot, and at Sb. 
Etienne the ingot is «4 towards the narrow end of 
a conical ingot mould. The question of the suppression 
of blowholes has also made great advances due to the use 
of certain additions—especially aluminium. Note should 
also be taken of the successful recarburisation of steel 
made in the basic furnace to produce hard steel from the 
milder qualities. 

The increase in the production of ingots has been fol- 
lowed by an increase in the power of rolling mills, espe- 
cially of plate mills. In 1898, 530 trains were at work, as 
com with 502 in 1888 for rolling iron and steel. 

The horse-power has not altered to any extent as far as 
hydraulic machinery is concerned, 413 machines of 12,681 
horse-power in 1898 being used in place of 491 of 12,940 
horse-power in 1888, but the number, and, to a still 








in the manufacture, as is the case with the mer 
process. The Department of Nord takes the lead, but 
even there only 18 per cent of the total is made. 

The increase in the production of open-hearth steel 
during this period has amounted to 361,700 tons, or 192 
per cent. of the production in 1888. Three-quarters of 
this increase—namely, 271,000 tons—is acid steel, and the 
remaining quarter, 90,000 tons, is basic steel. The chief 
centres for the manufacture of the latter are—Nord, 
32,000 tons, and Sadne-et-Loire, 30,000 tons; and the 
departments of Meurthe-et-Moselle, Haute-Marne, Ar- 
dennes, Meuse, Jura, and Haute. Rhin. 

The production of ingots and steel castings from open- 
hearth furnaces in 1899 was 59,400 tons, an increase of 
48,300 tons, or 8 per cent. over the previous year. 
Miscellaneous Steel.—In addition to Bessemer and open- 
hearth steel, a certain quantity of puddled, cement, and 
crucible steel is also made, to the extent shown in the 
next Table : 





1888. 1898. 
Metric Tons. Metric Tons. 
Puddled and natural steel .. 13,118 6,632 
Blister steel .. ie - 1,342 1,215 
Crucible cast steel 9,400 16,458 
Totals 23,860 20,305 


In 1899 the production amounted to 26,123 tons. 
The chief centres for the manufacture of these kinds of 
steel were as follow in 1898 : 
(a) Puddled and natural steel were made in 17 depart- 
ments, including: Loire, 2000 tons; Isére, 1200 tons; 
Meurthe-et-Moselle, 1600 tons ; and Tarn, 1400 tons. In 
Allier only 60 tons were ie, as com: with 3600 
tons in 1 and similarly the —— of Aritge has 
fallen from 1360 to 292 tons, and of Niévre from 1 to 
20 tons. In 1898 there were still 24 steel-puddling fur- 
naces, besides one steel hearth in Loire. 
(b) Blister steel was made in nine departments, of which 
Loire produced 500 tons; Tarn, 200 tons; and Isére, 
180 tons, and there were 39 furnaces. 
(c) Crucible cast steel was made in the departments of 
Loire, 11,800 tons; Tarn, 1600 tons; Allier, 1200 tons ; 
Ardennes, 845 tons; Istre, 608 tons ; Nord, 250 tons, and 
elsewhere. Altogether ten departments contributed, the 
number of furnaces being 53, with 664 crucibles. __ 
To the production of various kinds of steel mentioned 
above may be added the out-turn of re-manufactured old 
steel, which was 9900 tons in 1888, 5300 tons in 1898, and 
9000 tons in 1899. This — the following totals for the 
ree years: 


ee = 
} 1888. 1898. 1899. 


metric tons metric tons | metric tons 
--| 625,460 1,459,300 | 1,564,300 





Production .. 





External trade in steel has nob suffered any great 





greater extent, the horse-power of the steam engines in 
the various iron works, have wonderfully developed. In 
1898 there were 2285 engines with a horse-power of 
169,200 in F ee of 1976 engines rated at 96,586 horse- 
power in 1 The power has thus increased by 72,614, 
or 75 per cent. 
_ Concurrently with the introduction of improvements 
into the plant, the composition has formed the subject of 
much investigation. With the view of increasing the 
elastic limit, the tensile strength, the elongation, the 
hardness and other properties of steel, much attention 
has been directed to the study of new alloys with chro- 
mium, nickel, manganese, tungsten, silicon, &c. The 
percentage of these foreign elements has been increased 
in these special steels, which are not only made in the 
crucible, but are manufactured in large quantities in the 
open-hearth furnace. specially is this the case with 
nickel and chrome steel, which possess such valuable 
roperties, and they are regularly made in a basic-lined 
urnace. A knowledge of the proper treatment for over- 
coming the serious difficulties presented in the working 
of these rich alloys has been ——_ though their pro- 
perties are so often modified by unexpected conditions 
in operations of forging, hardening, and annealing. In 
order to roll: these’special steels, a notable increase has 
had to be made in the power and s of the mills, 
because the temperature limits for their treatment are 
much more restricted than is the case with ordinary 
carbon steels. : ; 
Upon the whole, during the period under consideration, 
1888 to 1898, the production of cast iron has increased 
884,000 tons, of wrought iron 25,800 tons, and of steel 
937,400 tons. This far surpasses the development of the 
iron industry during the period 1877 to 1888, which 
corresponds with the interval between the two previous 
Exhibitions held at Paris. Then steel onl increased 
322,626 tons and cast iron 176,522, while there was 4 
decrease in wrought iron of 67,520 tons. 
Certainly, as far as technical progress is concerned, 
there is nothing in 1900 at all comparable with the ad- 
vances made in the intervals between the preceding Exhi- 
bitions in the Bessemer process, in the manufacture of 
open-hearth steel, and in the basic method of dephos- 
Shouuelien, Nevertheless, great progress has been made 
on the one hand in increasing the power of the appliances 
used, and on the other hand in the quality and composi- 
nore se ont place cast iron b 6 steel grows, 
e tendenc re’ cast iron by cast stee: y 
since a the steel foundry facilitates the produc- 
tion of more delicate and more important work. In 
France, success has attended endeavours to cast compli- 
cated forms in metal which is both tough and of high 
tensilestrength. : 
For rolled and forged products there are special steels 
available, and their mechanical properties vary within much 
wider limits than carbon steel, while they are much more 
suitable for the special requirements of cular appli 








tons of merchant and other special steel, and 19,289 tons 








change, as will be seen from the following Table : 


cations, such as the growing exigencies of armour-plate, 
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‘sENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOLFIOATIONS 
UNDER THE ACTS 1888—1888. 

mber of views given in the Specification Drawings is stated 

oe an where none are mentioned, the Specication ts 

illustrated. 

Whore inventions are communicated from abroad, the Names, ée., 
of the Communicators are given in italics, 

Copies of Specifications may be obtat song Pecdaemaaey gg 
Branch, 25, Southam; Buildings, Chancery-lane, W.C., at 
the uniform . 

te advertisement of the tance of a complete 

Ti oicolion is, in each case, given after the abstract, untess the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of of @ complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act, 


ELECTRICAL APPARATUS. 


. R. Krayn, Berlin, Germany. Electric 
Prov sack Lasps. May 29, 1900.—To obtain immediate 
illumination while the heater of an electrolytic incandescence lamp 
is operating, an ordinary carbon filament lamp is coupled in 
series with the heating conductor, its curretit being therefore 
cut off and its light extinguished as soon as the heating device 
has exercised its function, and is automatically cut out of circuit 
upon the illumination of the oxide conductor. (Accepted August 


3, 1900.) 


19,678. K.W. Hedges, London. Lightning Conduc- 
tors. (18 Figs.) pee r 30, 1899.—Lightning conductors 
are joined in their several lengths, or to their air terminals, or 
to gas, water, or other pipes, by means of fusible or plastic metal 
poured into a mould placed around the two parts to be joined, 
the said mould being provided preferably with means whereby it 
may be attached to the structure to be protected, and in some 
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cases formed as a clamp so that it may serve to compress the 
uniting metal upon the several parts of the conductor to be 
joined, for the purpose of ensuring good contact. pro- 
tecting sheath is cast around the conductor at about the position 
where it enters the earth. Earthing is effected by means of a 
plate, or, where the ground is dry by a tube driven deep into the 
earth, the plate or tube being surrounded by carbonaceous 
packing material. (Accepted August 8, 1900.) 


19,941, W. H. Pick, Bradford, Yorks. Trolley 
Arms. [3 Figs.) October 5, 1899.—In double-decked trolley 
cars, for the purpose of allowing free play for the trolley arm, and at 
the same time to make a weather-proof junction with the roof of 
the upper deck, the trolley arm is passed through a rotable dome 
or cap mounted concentrically over the trolley arm pillar upon 
an upwardly projecting rim or flange round a circular opening in 
the roof of the upper compartment. The trolley arm passes 
through a hole in the dome or cap, and the dome or cap may be 
divided diametrically to facilitate inserting the trolley arm. 





The parts of the dome or cap thus divided are connected 
sagether bya weather-tight joint. Such, for example, is an india- 
“ ber washer situated between a flange round the hole in the 
— and the trolley arm. In case the trolley arm requires 
- have vertical play in the hole, the said hole may be in the form 
. & slot and the joint may be a loose india-rubber or other 
exible water-tight sleeve, one end of which may be secured 
ge a flange or rim round the said slot and the other end round 
oe eoley arm some distance up the arm. Anti-friction rollers 
_ y be provided between the dome and its seat to permit it to 
ro freely. (Accepted August 15, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
20,641. W. McKean. London. 
NEE. Se le 
gaseous eng beeen Bene tend to dare t the fabric of the 
Provided for the air-holes of pewyd econ saa is Boo Spat 


Gas 
damage to 


osive | Limited, and G. 


like projection from the tap lever, or axis, in such manner that 
when the flame is not slight the air-holes are closed, or nearly so, 
and are only opened fully after the flame has been lit. In like 

















manner, on turning off the gas the air-holes would be first covered 
so that the “‘ turning-out explosion ” would be minimised or pre- 
vented. (Accepted August 15, 1900.) 


12,045. A. R. Belang, Edgeley, Chester. Gas 
Engine Starter. [2 Figs.) July 4, 1900.—According to this 
invention, gas engines are started by pumping into the cylinder 
behind the piston a charge of explosive mixture, which is fired by 
a device auxiliary to the ordinary igniter, which is thereby 
caused to operate in such manner that the mixture can be ex- 
ploded at any desired compression—of course, usually that at 





which the best starting im; is obtained. | In 
a hand force pump supplies the mixture under —— and a 
device capable of disengaging and engaging the lever actuating 
the ignition timing valve is used. The bowl of the lever operating 
the timing ignition valve is mounted so as to slide in opposition 
to the action of a spring, and the cam is provided with a circular 
boss upon which the bow] is disposed when the lever is to be dis- 
engaged. (Accepted August 8, 1900.) 
Wanklyn. N: 


8923. J. Bilbie, London, and J. A. ow 
Malden, Surrey. en. [2 Figs.) April 
28, 1899.—To obtain oxygen- from air, the air under jure is 
driven through a liquid in which oxygen is more soluble than is 
nitrogen, and the liquid is afterweale subjected to a diminution 
of pressure for lee gon ag of liberating the oxygen dissolved 
therein. It is sta! that alcohol is the prefe: liquid to be 
used for this purpose, and that various other named ethereal 
spirits may be mes ore pe but the degree to which oxygen is 
soluble in these various substances is not stated. The overflow 
and absorbed gases from the alcohol are passed over water, with 


In one arrangement 





pS 








the object of recovering the alcohol vapour held by them. The 
apparatus illustrated is intended to work at a pressure approach- 
ing ten atmospheres while the alcohol is absorbing, under 
vacuum when gas is being liberated. It is stated that the gas ob- 
tained from the apparatus contains 35 per cent. to 40 per cent. of 
oxygen, and that it can be further deprived of its nitrogen by a 
repetition of the process, but the relative solubilities of oxygen 


and nit n in alcohol at the named are not given, nor 
is it stated whether the mixture obtained can contain oxygen in 
greater proportion than its relative solubility might lead one to 


expect. (Accepted August 8, 1900.) 
GUNS AND EXPLOSIVES. 
19,695. Sir W. 8. Whitworth, and 
Stuart, New: e. Tims 
] September 30, 1899.—This invention has for 


1 Fi 
object to provide means for setting the composition rings of time 
fuses without the use of a key, and to t the fuses so that 


the operator, as he is guided by the sound of a ratchet spring. 
A ratchet {pring is inserted into the circumference re 


body, and the composition deepened so that part of it over- 
laps ‘the body, and the spring ratchet teeth are cut on the 
inside of the overlapping , each tooth 


coi with 
a division of the composition . . The space between “0” 
and ‘*18” is blank, except that under the arrow in cafe 
position” one tooth is cut, so that in the dark the ring can always 








fatsaT = ; 
be restored to zero, and the counting recommenced. The end 
of the ratchet spring is provided with a projection representing 
the zero jew and by pressing this the ring can be turned in the 
opposite direction sufficiently strong sp! is placed under 
the nut ere ring in contact, and the nut is also secured so 
that it cannot be altered after adjustment. . The ratchet prevents 
the ring from rotating during fight, thereby di: with 
the necessity for key clamping. (Accepted August 8, 1900.) 
9415. A. T. Dawson, London, and J. Horne, Barrow- 
“Furness. Gun Moun (5 Figs.) May 4, 1899.— 
In connection with heavy ordnance, the guns, their mountings, 
machinery, and turntables may be pi a armoured 
shield placed over them, and located within, but independent of, 
the armoured barbette wall. There is an under chamber to the 
turntable, and a trunk or lift shaft attached to and turning with 





it, and provided with guide rails for ammunition cages. Other 
improvements apply to the bogies at the base of the trunk, to 
the cages, to apparatus for transferring ammunition to the 

to the ramming A mayo, with its motor, and the spring bolt 
for holding the | ig cage, to the rammer lowering and raisi: 
apparatus, and to a compensating device for berries J the le 

of the loadin cage crane ropes when the elevation of the gun is 
changed. (Accepted August 8, 1900.) 


9417. A. T. Dai London, and J. H 
Barrow-in con. Gun Mountings. [9 figs.) May 2 
1899.—The devices described in this on are more - 
ticularly applicable to medium-calibre guns in single gun 





bettes. There are nine claims covering the arrangement of the 
shield, and — to the special devices ay wry age loading 
either hydraulically or by hand, the drawings being 
referred to. (Accepted August 8, 1900.) 

15,851. E. Kaselowsky, Berlin, Tor- 
pedoes. [13 Figs.) August 2, 1499.—In gy: steered 
torpedoes, which, as soon as they are submerged take » course at 





the of 
be controlled 


an angle with the direction of launching, and for 
enabling the ultimate direction of such torpedoes to 








tliding pin adapted at its lower end to make contact with a cam- 





they can be set in the dark, the setting being regulated by 


and regulated previous to their being launched; the auxiliary 
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motor is preferably connected to the flywheel of the gyroscope by 
rods fixed to the eoating ring thereof, and variable in length, 
means being provided for altering the length of the said rods (or 
other gearing mechanism) as between the motor and the flywheel. 
A square head is operated from the extension of the to lo for 
the purpose of lengthening or shortening the rods, thereby alter- 
ing the position of the motor air-distributing valve, with respect 
to the gyroscope. (Accepted August 8, 19U0.) 


9335. Vickers, Sons, and Maxim, Limited, London, 
and J. Horne, Barrow-in-Furness. Gun Mo 

{4 Figs.) May 3, 1899.—These improvements relate to the 
mountings and ammunition supply of turret and barbette ord- 
nance. Ia the case of either single guns or paira the improved 
arrangement may comprise a lift shaft attached to and revolving 
with the mounting, and provided with a cage or cages for pro- 
jectiles and explosive charges, a bogie for charging the projectile 
cage, inclines in the turret or barbette for the travel of the 
ammunition to position at rear of the gun, and a loading tray 
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with ite segmental guides and gear. The segmental guides of the 
loading tray may be concentric with the trunnion, aod a motor 
and gear is employed for lowering and raising the said tray. In 
combination with the lower part of the lift shaft and the circular 
fixed rack there is a bogie with gear for moving it, and an 
inclined tray with stops may be u for conveying projectiles to 
charge the lift cage. Gear worked by the elevating apparatus 
is used for raising and lowering the rammer. The claims also 
include the form of ehield illustrated, which is specially adapted 
Fe ae the gun or guns, and gear. (Accepted August 8, 
1900. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


18,990. W. H. Loch, London, M. Barr, Broadheath, 
chester, and B. N: Kingston-on-Thames. 
Linotype Valve. (2 Fizs.] September 21, 1899.—In valves, 
a cording to this invention, the circular barrel or chamber is re- 
tiined, but the usual rotary plug or rising and falling disc is 
replaced by a diaphragm in the form of a flat plate mounted trans- 
versely across ite centre upon an axia eccentric to that of the 
chamber ; 82 that when one end of the diaphragm is in engage- 
ment with its side of the chamber, the other eod stands away 
feom its respective side. The ends of the diaphragm are arc- 
shaped, having the same radius and nearly the same centre as 
the chamber, and they serve to close the respective ports by 
fitting over them. The position for the axis of the diaphragm is 
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ascertained as follows: The centres of the porte (say two) are 
connected by radii of the chamber meeting at the axis of this 
latter. The angle formed by their meeting is bisected. The axis 
of the diaphragm is on the bisecting line, and consequently, 
the motion of a point in the diaphragm end is eccentric with 
the chamber, and the farther the axis of the diaphragm is 
set from the axis of the chamber the more obtuse will be the angle 
at which such end approaches or leaves the chamber side. One 
end of the diaphragm fits up to the respective portion of the 
chamber with a rubbing action, and tends therefore to keep 
itself ground to a true fit, and it is made somewhat thicker than 
is necessary to enable it to cover the respective port, so that 
it may take up wear; the operative portion shifting from the 
leading towards the following edge. (Accepted August 8, 1900.) 


15,492. J. Wilson and W. Morrison, Glasgow, and 
J. ox, Dullatur, N.B. Spanner or Wrench. [7 Figs.) 
July 28, 1899.—A spanner or wrench which can be used for ordi- 
nary purposes, but which is specially applicable for use with nuts 
or bolts which are situated in tions frequently inaccessible 
to ordinary spanners, and in which jaws of different dimensions 
can be employed with a single handle or stock, comprises the 
stock, which in shape is otherwise similar to those of existing 


(orp) 


pattern, but is formed with a bracket or supporting piece to 
which a jaw is d by a gudg orstud. The said jaw is 
formed in a circular disc, the outer edge of which is fitted with 
ratchet teeth in such manner that it can be ro’ upon its 
nee gudgeon or stud by means of a pawl, thus enabling the 
nut or bolt to be gradually rotated in cases where a long sweep 











of | tion in lifting valve apparatus for steam engincs, a tangential lever 


rs, 80 that the pawl can be put into and remain in gear wi 
the ratchet teeth, whether the jaw be placed on the stock to 
worked right or left-handedly. A groove may be formed in the 
periphery of the disc of the jaw into which a projection upon the 
pawl engages, thus retaining the disc in tion. The disc, in 
order that it may be removed for the substitution of another 
kaving a jaw of a different size, must be rotated until the jaw 
te) 5 faces the projection on the pawl, in which position the 
deo isfreed. (Accepted August 8, 1900.) 


rovided with two angled “‘ flats,” against which a spiral spring 
be 


MINING, METALLURGY, AND METAL 
WORKING. 

20,451. J.C. Black, Govan, Lanark. Pipes. [1 Fiy.) 

October 12, 1899.—To strengthen the ends of metal pipes to which 

flanges are to be brazed, forthe purpose of lessening the risk of 





fracture at the zone where the flange is joined to the pipe, the 
ends of the pipe are thickened for a short distance by staving 
them in a pipe-staving machine. (Accepted August 8, 1900.) 


PUMPS. 


22,194. W. Lloyd Wise, London.  (Aiktiebolaget de 
Lavals Angturbin, Jerla, Sweden.) Steam Turbine Pump. 
{lt Fig.] November 7, 1899.—In the case of pumps driven by 
steam turbines, it has been the practice to drive centrifugal 
pumps from a rapidly rotating steam-turbine shaft through re- 
ducing a us or gearing, and at a speed considerably below 
that of the eaid turbine t. According to the present inven- 
tion a centrifugal pump is coupled directly to the turbine shaft, 
so as to rotate with the same number of revolutions as the latter ; 
and as on account of the great speed at which it is to run the 
pumping disc must be made of very small dimensions, so that the 
water-inlet channels are consequently small and render the pump 
unabie to suck in the necessary quantity of water ; to overcome 








this inconvenience water under pressure is forced into the suction 
chamber of the high-speed centrifugal 5g by an auxiliary 
centrifugal pump which rotates less rapidly. In one exampl: of 
apparatus according to this invention there is coupled directly to 
the rapidly rotating steam turbine shaft, a main centrifugal 
pump, which consequently rotates with the same number of re- 
volutions as the turbine shaft. From the turbine shaft, by means 
of reduciog apparatus or gearing, a second or auxiliary centrifugal 
Eve is driven with a lees number of revolutions than the tur- 
ine shaft. The pressure chamber of this auxilia’y centrifugal 
pump is connected bya pipe with the suction chamber of the 
rapidly rotating centrifugal pump, so that the water that the 
second or auxiliary pump sucks in, is forced into the suction 
chamber of the main pump. (Accepted August 8, 1900.) 


SHIPS AND NAUTICAL APPLIANCES. 


4370. H.R. De Salis, Iver Heath, Bucks. Barge 
Brake. [2 Figs.) March 7, 1900.—In canals, rivers, and narrow 
waterways, to enable the steersman to check the advance of a 
boat, barge, or other vessel, on either side of the rudder there is 
eo says and the hinge axis of the flaps are connected by 
levers or other gear to a socket mounted as a lever in the rudder- 
head ; this socket being made to receive the tiller, which can be 
unshipped. When it is desired to stop the way on the vessel, it is 




















J 
only necessary to raise the tiller a little, which has the effect of 
opening the flaps out from the sides of the rudder, and thereupon 
the pressure of the water on them (their hinges being astern), 
opens them out square with the rudder. The resistance which 
the + encounter lessens the way of the vessel. To close the 
flaps, the tiller is pressed down or allowed to descend. When it is 
desired to keep the tiller immovable, a separate rod or lever may 
be connected to the gear on the rudder head for operating the 
flaps. (Accepted August 8, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


Mantel, Riga, Russia. Lifting 
Fig.| October 20, 1899.—According to this inven- 


bears on a curved surface which acts asa variable fulcrum. The 





the handle or stock cannot be obtained. The eed is Pesterably 
n the handle, 


double acting, situated within a recess formed 





= 
of a spring, and is opened periodically by a reciprocating snapper, 
which, according to the position of the engine governor, mae 





SS 


4 : 
more or leas with the latch lever. A dashpot is provided to check 
or govern the motion of the valve. (Accepted Awyust 8, 1900.) 


TEXTILE MACHINERY. 


19,877. D. M. Seaton, Bradford, Yorks. Selved, 
Trimmer. (5 Figs.] October 4, 1899.—This invention has for 
object to provide an ap; tus by which yara threads projecting 
beyond the cloth selvedge may be removed as the cloth is being 
woven, thus improving the appearance of the cloth. Secured to 
the loom frame at each edge of the cloth is a frame having cam 

ths placed opposite to each other, between which are two arms 
Jointed together at one end and guided where jointed in lateral 
paths. Projecting from the before-mentioned arms are pins en- 
gaging with the cam paths, and at the outward end of the arms 
are pads for securing the cloth on the closing of the arms, which 
is effected by the contour of the before-mentioned cam paths. A 
knife is fixed to one of the arms, and m>unted to the baseplate of 
the frame is a rotating shaft supporting a rotating knife, which 











in its rotation passes through slots in the before-mentioned arms 
and in contact with the face of the fixed knife. A cam secured on 
the before-mentioned shaft operates the armsin a linear direction, 
the outer end of the arms opening out when travelling towards 
the cloth, and at the termination of the stroke the arm ends are 
brought together, the before-mentioned pads gripping the cloth 
near the edge. On the return stroke, the cloth (still gripped) is 
stretched t» a degree sufficient for bringing the selvedge to the 
face of the fixed knife, and while held ia th’s position the rota- 
ting kn‘fe over the face of the fixed knife, cutting away 
any projecti pb goer of weft ; then the arms are liberated by the 
cam paths, aod returned outwards for making another grip of 
the cloth and stretching it ready for the operation of cutting to 
be repeated. (Accepted August 8, 1900.) ; 


MISCELLANEOUS, 


20.747. C.P. Eggar. Glasgow. Releasing Chain. 
(2 Figs.) October 17, 1899.—In chains for automatically re- 
leasing horses in fire stations, as they pass out on the opening of 
the door in front of them upon an alarm of fire, two verti 

parallel bara are secured a short distance apart to the side of 
the door, either separately, or as part of a frame formed by 
the vertical baraand connecting horizontal bars. A chain is 
secured to each of the vertical bars by a sliding ring, the chains 
being joined together a short distance from the vertical bars by 
interlacing their links into one duplex chain in such manner 
that when pulled away from the vertical bars in either direction, 
one set of links aré in tension. The free end of one chain is 














secured to the tubular shank of a semicircular hook, and the free 
end of the other to a spring-actuated bolt sliding within the 
tabular shank of the hook and closing the same. This arrange- 
ment of the chains of the hook, which is passed on to & 
riog of the horse’s bridle, holds the horse securely while the 
door inthe front of it remains shut ; but whe. the door is open 
and the horse passes out, the links of the chain attached to the 
spring bolt come int> tension and the bolt is drawn, upon which 
the falls off and the horse is released. (Accepted August 8, 
1900. 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 
Descriptions with illustrations of inventions patented in the 
United of America from 1847 to the t time, and 
reports of trials of patent law cases in the U! hed Beaten, may 





steam distributing lifting valve is kept normally closed by means 





consulted, gratis, at the offices of ENGINEBRING, 35 and 36, z 
street, Strand. 
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THE LEEDS FORGE COMPANY, Ltd., LEEDS, 


(AGENTS: Messrs. TAITE & CARLTON, 68, QUEEN VICTORIA STREET, E.C.) 


7 7 : MAKERS OF EVERY DESCRIPTION OF PATENT PRESSED STEEL ROLLING STOCK. 
i | | 30-Ton 


| i Mes ee, =—-BOCIE 
set gt eae COAL WACON 








4 ft. 84 in. gauge. 


as 8788 






Tare: 418 tons 2 cwt. 
Capacity: 4447 cuble ft. 
Length inside: 89 ft. 8 in. 


The saving in tare weight, when, compared on es 8 and 10 ton is about 33 —— and in train 40 per cent. Width: 7 ft. 2 in. 
— cent, remectvely. Th above wagon will ee i curves of 1 radius. —_— Length over Buffers: 43 ft. 


Srna. PETER BROTHERHOO D, io mecnen 
H-CVLINDER ENGINES MECHANICAL ENGINEER. AIR 
den ox ‘Eaclonsd Belvedere Road, Westminster ‘Bridge, LONDON, BE COMPRESSORS 


— TORPEDO SERVICE, &c., 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WARSHIPS. 


a oo 


SIMPLE OR COMPOUND 
HIGH-SPEED 


ENGINES 


Driving Dynamos, &c. 
48 SUPPLIED FOR 

H.M. YACHT “VICTORIA & ALBERT ” 

H.M.8. “ROYAL SOVEREIGN,” 

H.M.S. “ MARS,” 

H.M.S. “ PRINCE GEORGE,” 

HM. “ |, LEVIATHAN,” 4145 

_ KMS, “@000 HOPE,” &c., &e. 



































FOR DRIVING 
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CENTRIFUGAL 
PUMPS, — 
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AND OTHER 


HIGH-SPEED 


MACHINERY, 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES, 
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HEN you buy a Pillar Shaper you look for one with a reputation for good workmanship and design, 

and ABOVE ALL, one that will do a fall quota of work, do it accurately, and that can be easily 
and quickly handled and adjusted to the large variety of work usually done in a shaper. Naturally you 
find all these features in a HENDEY SHAPER. 

In our PATENT FRICTION DRIVING MECHANISM we afford power of stroke (in excess even of 
driving power of belts), certainty of stroke in length under cut, and one which can be instantly changed 
in length or position, from fullest extent to minimum, with machine constantly in motion. In connection 
with the stroke a valuable little attachment is the micrometer adjustment for cutting end. This enables 
you to space to a nicety and also to shape out work to irregular lines, &c. 

Crosshead has built-up bearing surfaces to insure against spring of table at end under cut, and all 
tables are made box form to be self-supporting on all working surfaces. 

The ESSENTIALS OF A GOOD SHAPER ARE FOUND IN A HENDEY which has the 
developments of nearly three. decades of close application to shaper building. 









MANUFACTURED BY 


THE HENDEY MACHINE COMPANY 


Torrington, Conn., U.S.A. 
OUR AGENTS ARE 
Chas. Churchill & Co., Ltd., London, for Great Britain. 4084 
) Adphe. Janssens, Paris, for France. 
4 j Stussi & Zweifel, Milan, for Italy. 
il. HENDEY PILLAR SHAPER, - Schuchardt & Schiitte, Berlin, for other Huropean Countries. 
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= X Sole Licensees of the Weston Patents for Great Britain and the Colonies. — = 
SF [FS = We make Centrifugal Machines for the separation of liquids from solids, —\ |: 
2/7 < and for the separation of liquids of different densities. = Y= 
SY) OVER 6,000 MACHINES MADE BY US ARE IN USE. 
E = We are also Makers of Steam Engines, Pumps, Conveyors, E 
= Elevators, and all Plants for the treatment of Sugar after = 
= Arrangement with = boiling. Very special attention is given to Crystallization in = nent Sees ae 
= ve H H = i fo} \— 
SIN Belt Guard. 4 Motion, either for Cane or Beet Sugars. => 1895. Z| |= 
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THE INDIAN EARTHQUAKE OF 
JUNE 12, 1897. 
(Concluded from page 172.) 

Arrer acareful examination of various phenomena 
observed in the epifocal area—as, for example, the 
faults, changes in level, horizontal shiftings, the 
want of any definite centre of maximum violence, 
and the like—the hypothesis which best suits all 
these observations is that the earthquake was pro- 
duced by the movement of a mass of materials 
measuring 200 miles by 50 miles on the surface of 
a thrust plane, such a general movement being 
accompanied by the production of a number of 
reversed faults. This assumption, which it must 
be observed is not devoid of foundation, throws 
light upon the projection phenomena observed in 
the Khasi Hills. If the general movement only 
extended 16 ft., and was harmonic in character, the 
required initial velocity of projection above caicu- 
lated only involves a maximum acceleration of 32 ft. 
per second. , 








maximum change in the length of the re-surveyed 
triangles was 8 ft., in the height of stations 17 ft., 
whilst lateral displacements reached 12 ft. These 
alterations, we are distinctly told, are too large and 
too irregular to be attributed to errors of observa- 
tion. If the initial side be changed, the values for 
the apparent movements e with it. The dis- 
cussion of this section of the work is lengthy and 
intricate, the general conclusion being that the 
earthquake caused considerable vertical and hori- 
zontal displacements, but until this retriangulation 
has been extended to an undisturbed region final 
measurements of these changes cannot be given. 
The rarity of recorded instances where large 
earthquakes have been accompanied by displace- 
ments, or at least distortions of. 2 tracts of 
country, is no doubt to. be accounted for by the 
fact that their determination is surrounded by so 
many difficulties. On May 17, 1892, an earth- 
quake in Sumatra, Mr. Oldham tells us, resulted in 
a distinctly measurable alteration of the angles in a 
trigonometrical survey which was then in progress. 


Fic, 7. Monument To GreorceE Inciis, at CHKATAK. 


By this ingenious and novel lineZof argument, 
Mr, Oldham shows that. the high velocities of 
earth movement were the result of bodily dis- 
placements, and could not be ‘accounted for 
y ordinary wave motion. In addition to the 
evidences of surface displacements to which we 

ve briefly alluded, many persons in widely sepa- 
ra Places gave good reasons for the assertion 

at there had been oe in the heights of con- 
esos peaks of the Khasi and Géro Hills. The 
idea that Assam was being compressed or stretched 
. on the move very naturally attracted the atten- 
on of the Government of that country ; and after 
rear tae ; = P ecadncqgenan with the 
e Geologi urvey, representations 

oy re to the Government of India respecting 
Me ability of a revisionary triangulation of the 


This was done but inasmuch as the pri 
, | © primary, base 
= - be taken within the disturbed Pai it 7 diffi- 
te relann) *aything definite excepting with regard 
® Relative or distortional eolennane. e 





To this may be added that after the shock of 1891, 
which devastated central Japan, it was found 
necessary to re-survey certain districts for purposes 
of assessment, the survivors declining to taxed 
upon areas they no longer ‘ 

All large earthquakes which take in hilly 
countries are accompanied by landslides, and to 
this rule India did not form an exception. The 
inward movement of the face of a mountain tends 
to leave its alluvium-covered surface behind. The 
friction between this and the surface on which it 
rested being by this means reduced, the over- 
burden of soil slides downward. When, however, 
the adhesion of the soil cap to the harder materials 
beneath is considerable, but yet suffers disturb- 
ance, in this case its dislodgment may be assumed 
to have accompanied the outward phase of motion, 
when it is shot forwards to leave a scar. Such are 
the mechanical actions by which Mr. Oldham ex- 

lains the movements which lead to the sudden 
enudation of hill faces, the results of which are 
seen in the destruction of roads, the blocking up of. 





| valleys, and the creation of floods and lakes. One 


observation was that high hills, probably in conse- 
quence of their greater swing, were more frequently 
bared than the lower ones. Whatever effects the 
earthquake and its after-shocks may have directly 
accomplished in denuding the hillsides, the heavy 
rains which followed, acting upon broken up 
materials,. undoubtedly contributed to intensify 
the results. 

In reading a paper describing this earthquake, 
which was contributed to the ‘Journal of the 
Society of Arts,” April 15, 1898, by Mr. H, 
Luttman-Johnson, Lés., we come upon the follow- 
ing quotations: ‘‘It was a quarter-past five on 
Saturday afternoon, June 12. After raining hard 
for two days and nights, the weather had cleared, 
and the afternoon was lovely. Nota cloud in the 
sky.” This is followed by a description of the 
earthquake. Those who had been ill in bed 
rushed out in their nightgowns, some half-dressed, 
some crying, and some in raga aE pees foie in 
the wildest state of confusion. Again referring to 





Fic. 8. Manan. Brivez, EF. B. G. Rartway. 


the weather, the writer continues: ‘‘ This seemed 
extraordinary, because before the earthquake there 
was not a cloud to be seen, and five minutes after- 
wards we were surrounded with cloud and mist 
. . - we sat up on benches all night with the 
rain beating in on all sides.” Others tell somewhat 
similar stories; whilst as ace A.A. Howell, I.C.S., 
Deputy Commissioner of the Garo Hills, gives us 
actual rain records. On June 9, 10, 11 and 12, the 
records taken at 8 a.m., and referring to the pre- 
ceding 24 hours, indicate that there was no rain. 
For the 13th, the fall is given as 3.26 in., which 
commenced at noon on the 12th. It cleared off at 
2 p.m., but was followed after sunset with heavy 
downpours until the morning of the 13th. The 
question which here arises is whether the earth- 
quake could have produced the rain. That meteoro- 
logical conditions affect the frequency of earth- 
quakes is‘a matter which, in the minds of A 
is beyond dispute; but that the converse cou 

take place has been regarded as too improbable to 
call for serious attention, The subject, however, 
is one that cannot be dismi too flippantly. 
First, we must remember that the observations on 
rain and cloud following upon the heels of earth- 
quakes, appear to be confined to tropical and semi- 
tropical countries; and it is in these countries 
where sudden showers, indicating the collapse 
of critical atmospheric conditions, are frequent. 
Given, therefore, such conditions at no great 
height above the surface of the earth, which was 
the probable condition in the highlands of Assam, 
and then admit that beneath this us covering, 
consisting of layers of air of different tempera- 





tures and with different degrees of saturation, that 
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10,000 square miles of mountainous country was 
suddenly moved, or that a much larger area was 
thrown into violent wave-like movement, we 
recognise that the relationship between earth- 
quakes and atmospheric precipitation may not be 
so improbable as is generally supposed 

One of the faults resulting from this earthquake, 
called the Chedsang fault, which Mr. Oldham 
followed for 12 miles, has a throw varying from 
35 ft. to zero. A second fault was traced along a 
length of 7 miles. Where one of these crossed the 
bed of a stream a small waterfall was created. An- 
other class of permanent changes consisted in the 
formation of hollows, in which water accumulated. 
The depth of one of these newly-formed tarns was 
more than 24 ft. In certain districts the banks of 
rivers subsided whilst their beds rose upwards. A 
curious observation, possibly due to this latter 
cause, was that after the earthquake certain streams 
and rivers, for some time at least, were seen to be 
fiowing towards their source. This, however, 
might in part be attributable to the sudden 
damming up of their courses by landslips, the col- 
lapse of their banks, or the accumulation of sand 
discharged by the seismic geysers. 

As the ground rose upwards, the air immediately 
above it would suffer compression, and as it fell 
there would be rarefaction. Accompanying these 
there might possibly be variations in the apparent 
weight of the air column, and this might possibly 
be visible in the movements of the needle of a deli- 
cate, aneroid barometer. Another likely result 
would be that layers of air differing in their physi- 
cal states would be intermixed ; in short, for atmo- 
spheric conditions such as have been assumed, and 
these at no great elevation above the earth, it seems 
to us that vigorous seismic activity may be suffi- 
cient to cause precipitation. 

A subject not without interest are the lengthy 
references to the records of the Bombay Magnetic 
Observatory. At this place, although the earth- 
quake was not felt, the declination, horizontal force, 
and vertical force magnetographs, together with a 
biograph, were considerably disturbed. The maxi- 
mum effect shown in the trace from the latter instru- 
ment, which was undoubtedly caused by the tilting 
of the ground, occurs one minute later than those 
by the two first-mentioned magnetic instruments. 
A careful examination of the traces and a considera- 
tion as to the possibility of the unfelt movements 
of the notonee producing the observed displace- 
ment, leads the director of the observatory, Mr. 
N. A. F. Moor, to conclude that the seismic waves 
were accompanied by temporary disturbances in 
the magnetic circulation, and the records are in 
the main due to magnetic rather than to mechani- 
cal causes—an opinion concurred in by Mr. Oldham. 
This is a subject which, in the seismological report 
of the British Association Reports for 1898, 
pages 229 to 251, is treated at some length. The 
result is that, at certain magnetic observatories—as, 
for example, Utrecht, Potsdam, and Wilhelmshaven 
-—themagnetographs are almost invariably disturbed 
by the passage of unfelt earth waves, whilst at 
other observatories similar movements do not pro- 
duce any appreciable effect. As the investigation 
now stands, we are not certain whether these dis- 
turbances are due to mechanical or magnetic causesor 
to acombination of the two. When acolumnonwhich 
a selected magnetometer is installed has been sub- 
jected to artificial!y-produced tiltings similar to 
those accompanying cryptoseismic disturbances, our 
present inferences respecting these phenomena 
will become more definite. A possible effect which 
these unfelt movements due to earthquakes may 
pps wigs is one affecting the rate of timekeepers. 

f the pendulum of a timekeeper should be sub- 
jected to a long series of tilts, especially if in a 
direction at right angles to the plane of its swing, 
it would hardly be surprising to find that there had 
been an acceleration or retardation in the move- 
ments it governed. To what extent abnormal rates 
have been noticed in observatories we are unaware, 
but when they are noticed it seems possible that 
occasionally they might be connected with the 
occurrence of an earthquake, the origin of which 
was at a great distance. Such ap to have been 
the case on June 12, 1897, at the observatory of 
Zikawei, near Shanghai, at which place Father J. 
de Moidrey writes me that an excellent clock facing 
north lost on that afternoon 4 minutes 44.5 seconds, 
whilst an identical clock in the same brick pillar, 
but facing east, was undisturbed. Whether altera- 
tions of this character, are ever observed at other 
observatories; is a matter deserving inquiry* 











At some of the telegraph offices in the neighbour- 
hood of Shillong, accompanying the after-shocks, 
earth currents so far interfered with those of the 
telegraph circuits that business was from time to 
time interrupted. These currents, we are told, 
were far too great to be explained as originating by 
the mechanical] disturbance of the earth plates, and 
their origin should therefore be sought for in the 
phenomena accompanying the origin of the earth- 
quakes. ~ Sound phenomena was not uncommon, 
and they were even heard in coal mines, where the 
movement of the ground passed by unnoticed. 
That sounds were heard at great distances from the 
focal area, as for example, round about Calcutta 
and the south of that city, are observations worthy 
of note. Many of these sounds were like the 
report of distant artillery, and were probably 
identical with the well recognised but unexplained 
phenomena known as barisal guns, mist poeffer, and 
marina. Mr. Oldham is of opinion that the great 
earthquake of 1897 resulted in a general redistribu- 
tion of strain in surrounding regions, the sudden 
relief of which in certain districts resulted in move- 
ments which caused the sounds. 

A subject to which the author of the report gives 
considerable attention relates to the rotation of 
pillars and monuments, and the explanation of 
this phenomena. 

Residents in countries where earthquakes are 
severe well know that brick chimneys will fracture 
close to the line where they appear through the 
roof, after which this upper part may waltz round 
upon its fractured base without overturning. Rect- 
angular blocks of stone, such as are commonly used 
as cenotaphs in Eastern countries, will in like 
manner turn upon their bases ; and if we place a 
cardboard box, such as are so frequently found in 
millinery establishments, upon a table to which a 
rapid horizontal oscillating motion is given, the 
box may be caused to turn in one direction or the 
other dependent upon its initial position with re- 

rd to the direction of the vibratory movements. 

he examples of rotation given by Mr. Oldham are 
numerous, the first being that of the monument to 
George Inglis at Chkatak (see Fig. 7, page 423). 
This obelisk, which forms a conspicuous landmark, 
has a base 12 ft. square, and rises to a height of 
about 60 ft. It is built of brick and tile. The 
effect of the earthquake was to throw the top 
6 ft. 2 in. to the south, and the next 9 ft. to the 
east. This left a column about 45 ft. in height, 
which was fractured at a height of 23 ft. from the 
ground, the top 22 ft. turning on the fractured 
base through an angle of 30 deg. 

To explain these movements, the idea of its being 
due to a circular movement of the base is considered. 
Millet’s explanation that it results from the inertia 
of the stone acting through its centre of gravity, 
which is due to one side or other of the point at 
which the rotated column has greatest adherence 
to its base, is given at considerable length. Lastly, 
Professor Thomas Gray’s exceedingly simple and 
satisfactory solution, which shows that ies may 
be turned to the right or to the left, according to 
their orientation with regard to the direction of 
the movement, is discussed. What Gray assumes 
is that if a column of rectangular section receives a 
shock in a direction oblique to one of its sides a 
component of the reactionary force due to the 
inertia of the column may cause it to tilt, or bear 
heavily on one of its quoins, from which position 
it will return to a position of stability by swinging 
to the right or left. The direction of this swing or 
twist is dependent on the direction of the shock or 
shocks. 

This suggestion was an outcome of an observation 
made by ‘the writer in the Yokohama cemetery 
after the shock of 1880. Here there were thirteen 
parallel rows of similarly orientated gravestones, 
nearly all of which were rectangular in section. 
Twenty-three of these stones were rotated, and 
although they were different in dimensions the 
direction in each case was identical. For several 
reasons, and from the fact that after the Indian 
earthquake, two cases of similarly oriented stones 
were found to have rotated in opposite directions, 
Oldham regards Gray’s explanation as being hardly 
sufficient, and in connection with these phenomena 
he calls attention to the fact that an object tilted by 
shock may be affected by a second shock in some 
other direction before it has had time to fall back 
to its original ition. Great stress is, however, 
laid upon the fact that successive vibrations of an 
earthquake are not all in the same azimuth. 
The continual change of direction of » series of 








vibrations would cause a column to bear on different 
points, and result in rotary movement. The 
author's illustrations for tliis effect are columns 
with circular sections. Directly we take a square 
section Gray’s principle comes into action, when, 
at every change of 45 deg. in the direction of 
movement there would be a-change in the direction 
of rotation. Also, the fact must not be overlooked 
that a column with a circular section, if tilted by a 
single shock and then allowed to come to rest, does 
so > a series of oscillations in different planes ; 
or, in other words, it rotates spontaneously, 
Finally, it may be asked whether ordinary earth- 
quakes consist of a series of successive oscillations 
performed on gradually changing azimuth, each of 
which is sufficient to cause bodies like those under 
consideration to be tilted. In very large earth- 
quakes this may perhaps be the case; but in 
ordinary earthquakes, although there may be 
hundreds of back and forth movements in a 
variety of directions, those which are effective in 
producing tilting are exceedingly few in number— 
usually not more than two or three. As the matter 
stands, our own opinion is that Gray’s hypothesis, 
which is so easily illustrated by experiment, is 
sufficient to explain the greater number of cases 
of rotation, whilst those of Mallet, and the novel 
considerations adduced by Oldham, will explain 
others. 

Although this brief reference to rotational 
phenomena, beyond indicating that columns re. 
quire to be countersunk or secured by dowells to 
their pedestals, can have but little direct bearing 
upon the work of those engaged in practical con- 
struction, it is at least an assurance that seismo- 
logists endeavour to be careful in their observations 
and exercise considerable ingenuity in the en. 
deavour to obtain rational explanations for the 
same, 

The vibrations from the earthquake travelled to 
Europe, where they were recorded at very many 
stations, and no doubt would have been equally 
well recorded at any other places on the surface of 
our world had they been provided with suitable 
instruments. The preliminary tremors, which are 
probably waves of compression, travelled through 
the world to reach Italy and other countries with 
an average rate of 345 miles per minute, or 9.0 kilo- 
metres per second—a rate which it will be observed 
is higher than that at which similar movements can 
be transmitted through glass or steel. The large 
waves, which are probably quasi-elastic gravita- 
tion waves, by travelling over the surface of the 
earth, reached Europe at a rate of 113 miles per 
minute, or 2.98 kilometres per second. Mr. 
Oldham shows that it is likely that these latter dis- 
turbances reached stations in Europe by travelling 
from their origin in two directions round the world. 
As an indication of this we are told that at several 
of the European stations slight undulations are to 
be seen on the siesmograms at times we should 
expect to find such markings, had they travelled 
from India to Europe by the longest possible route. 

From the period of these waves, which is taken 
at 22 seconds, and their velocity, their length may 
be inferred: one estimate of this is 34 miles, 
whilst their height, as deduced from their lengt, 
and the maximum angle of tilting is estimated at 
20 in. The slowness of the movement was such 
they could not be felt, whilst the magnitude was 
such that the unaided eye of an observer would not 
be able to recognise any differential movements m 
his surroundings. The largeness of these disturb- 
ances and their t duration, extending over 
several hours, exclude them from the category of 
tremors, vibrations, or microscisms. 

Mr. Oldham’s report concludes with nine lengthy 
appendices. One of these chiefly, perhaps, of in- 
terest to seismologists is a comparison between the 
area sensibly —-* the Indian earthquake of 
1897 which is computed at 1,750,000 square miles, 
and that shaken by the great earthquake of Lisbon 
in 1755, which is estimated at not more than 
1,000,000. square miles. Whether this estimate 
can be taken as confirmation of the statement that 
the Indian earthquake ‘for violence and extent 
has not been surpassed by any of which we have 
historic accord,” is open to a little doubt: _ 

Although we may not entirely concur with Mr. 
Oldham with regard to this and other matters, 
taking this work as a whole, it is one in which 
is to be congratulated. It is something very ™ 
more than a mere narrative. First there was the 
labour of actual observations, involving many miles 
of travel through the devastated districts. Secondly, 
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the observations made by himself, other officers of | perts who are entrusted with the work of examin-|dered to exhibitors and juries at this period, by 
the survey and by residents in various districts had }ing each exhibit. Considering the difficult nature | affording them facilities and means of informa- 


to be gathered together under various heads. 
Lastly, came their discussion with the result that 
attention has for the first time been directed to 
henomena hitherto unnoticed, and seismology 
has thereby advanced. 





THE BRITISH AWARDS AT PARIS. 

Some weeks ago we published (see page 255 ante) 
an analysis on very broad lines, of the awards made 
at the Paris Exhibition by the Class Juries, and after- 
wards confirmed by the Group and Superior Juries. 
We compiled the results from the Jowrnal Officiel, in 
which they had been hurriedly and very confusedly 
published ; and we explained, for that reason, it 
was more than probable, inaccuracies existed in the 
official record, but that in our opinion such inaccu- 
racies would not affect the result so far as. our 

ition in regard to other countries was concerned. 
Farther and more detailed examination proves this 
to have been the case, at least so. far as the awards 
to this country are concerned. Our examination 
has only included the awards of Grands Prix_ and. 
Gold Medals, the minor recompenses not being 
of sufficient consequence for consideration, to say 
nothing of the great labour and space that would have 
been required to complete such an analysis. In 
the summary which we published, we included all 
the awards of the two highest grades given to all 
the co-operating countries. As we explained, these 
included the collaborators’ awards, which consider- 
ably affect the totals, but which must be excluded 
from any examination that has for its object the 
effort to make a commercial comparison between dif- 
ferent countries, based on the numbers of. awards. 
Recompenses to collaborators are distinguished on 
the face of the diplomas, but on a list they largely 
swell the totals. They are allotted to those persons 
who have helped to produce the exhibit; to the 
designer, the artisan, the manager. They are 
admirable in their purpose, which is to recognise 
the services of those who would otherwise have re- 
mained unknown; and they are highly prized by 
the recipients. But it is obvious that they should 
not be allowed to count ina summary indicating the 
position of a nation at an exhibition. The record 
shows that, in their degree, other countries received 
more collaborators’ recompenses than Britain ; their 
exclusion will, therefore, tell more in favour of this 
country. 

There is another class of awards which should 
strictly be excluded from such an examination as 
we have now in view; these are recognitions of non- 
commercial exhibitors, or are of a complimentary 
character. The bulk of them belong to Group I., 
Education; Group II., Fine Arts; and Group XVI., 
Social Economy.. We did well in these two groups ; 
but inasmuch as certain educational exhibits were 
strictly of a commercial character, such as those of 
ae schools, as distinguished from those of the 

ndon School Board, South Kensington, &c., 
they have to be included with the rest. As for 
Group II., Fine Arts, judging from expressions of 
opinion, the exhibitors attach so much import- 
ance to obtaining awards, that they can scarcely 
claim to occupy a higher platform than the mere 
commercial exhibitor, for they share with him the 
common object—advertisement. In Group XVI. 
—Social Economy—the awards were mostly com- 
plimentary, though there were many notable ex- 
a They were showered on Trades unions, 
industrial associations, and Labour combinations of 
all nations, with a lavish hand, as tributes of the 
great Republic to the powers of Labour. We shall 
see later, that Britain was not a very important, 
though a relatively numerous, contributor to this 
group. Complimentary awards are scattered, too, 
through almost every group, such as that to the 

eral Post Office (Group V.), to the famous 
blackboard of the Royal Agricultural Society 
(Group VII.), and so forth. But as similar awards 
Were made to other countries, it would have been 
Impossible to cut them out in our present summary ; 
ale —- 80 — — affected results. 

ay be very properly asked, How far do ju 

— give a faithful indication of the actual alk 
on occupied by a country at an exhibition? The 
rat is, that they afford the best gauge that 
ere is. The critical and laborious visitor may 
dif his own Conclusions, which probably would 
= haga with different individuals, But there 
: no better guide than the carefully (if hur- 
riedly) weighed opinions of a large number of ex- 


of the task, and the unfavourable conditions under 
which it is carried out, it would be too much to sup- 
pose that full justice has been done, and several 
cases have come under our notice where exhibitors 
have been hardly dealt with. The exhibitor who 
is ranked by his jury below his own standard of 
merit naturally complains of unfairness ; the few— 
almost an infinitesimal percentage of the 90,000 
entries, who were peach oer had good reason 
for complaint ; but we doubt if to-day there are a 
dozen such cases, an extra Court of Appeal having 
been held to consider those exhibits which had 
slipped through the too-wide meshes of the Superior 
Jury’s net. 

Another point for consideration in connection 
with assessing the position of a country by the ver- 
dict of the juries, is.: Whether this should be done 
by the actual number of awards, or by the propor- 
tion they bear to the number of exhibitors. Ac- 
cording to which view is taken, the result differs 
widely. Thus, if one country sent two exhibitors, 
one of. whom. receives a Grand Prix, and another 
country sends-10 exhibitors, two of whom receive 
Grands. Prix in the first assumption the position 
of the smaller contributor would be only half as 
good as. that of the latter; while by the percentage 
assumption the proportions would be 50 and 20, 
placing the country who had taken the trouble to 
send only two exhibitors in a far higher position 
than the one who had incurred the labour and ex- 
pense of sending ten. We assumed an elementary 
case ; the actual fact is general at the Paris Exhibi- 
tion. Thus, France and her colonies have contri- 
buted nearly half of the total number of exhibitors, 
and these have received a far greater actual number 
of awards than those of any other country; yet 
regarded from the percentage point of view, nearly 
thirty exhibitors went to each high award (Grand 
Prix or Gold Medal). To take a case that touches 
us much more nearly: the United States and our- 
selves. The awards we have received, regarded as a 
pases of our entries, rank much above the 

hited States, but so far as actual numbers are con- 
cerned, they place us much below. We have about 
1400 entries (about 650 exhibitors); the United 
States has some 6500 entries. Obviously, with in- 
creased numbers, quality must decrease, and awards, 
though actually more numerous, are proportionately 
fewer. On the other hand, the fuller the represen- 
tation of the industries of a country, the better are 
its commercial and manufacturing powers set forth, 
and the more valuable is the a tage ob- 
tained. The United States took the trouble to send 
three times as many exhibitors across the Atlantic, 
than we have done across the Channel, and to her 
the relative position must be assigned, by actual 
number of awards, not by percentages. 

However much critics may differ as to detailed 
decisions of the juries, we think there must be 
unanimity of opinion as to the part we have taken 
at the Exhibition, where the results of obsolete 
methods of exhibiting and management, have placed 
us in a position of less than mediocrity, from which 


consideration of the juries. This has given us a 
fifth place among the nations, which must have been 
sixth but for the special conditions under which 
Austria exhibited. Her most important exhibits are 
collectivities, the participators in which could not 
receive individual awards ; thus in some cases one 
exhibit is built up by the efforts of two hundred 
exhibitors, many of whom would have been recom- 
nsed had they stood alone. This accounts for the 
ow position she occupies in the analytical Tables 
we shall publish; in point of actual merit we 
should place her after Germany. As the results 
actually stand, judged always from the number of 
high awards, the cole is, for the five leading pci 
countries: The United States, 1; Germany, 2; 
Russia, 3 ; Britain, 4; Belgium, 5. It is a humili- 
ating position, but it is one we have taken by our 
own fault, and we have allowed our two great com- 
mercial enemies to inflict upon us a signal defeat. 
We have said that the awards we have obtained 
would have been fewer, but for the liberal treat- 
ment of the juries ; for our exhibitors did not enjoy 
the advantage of continuous and organised assist- 
ance during the trying judging time, extended by the 
Commissions of the United States, Germany, Japan, 
Canada, and others. The results were left wholly 
to the judgment of the juries—that is to say, of 
French experts, who were in overwhelming majority 





on every jury. So much assistance ean be ren- 





we have been only partially rescued by the generous | ° 


tion, by calling their attention to oversights and 
omissions. Neglect of this is throwing away chances 
of securing the recompense which is the chief hope 
of every commercial exhibitor. All the more credit, 
therefore, is due to the French jurors who, despite 
some inevitable mistakes, have treated us in so 
liberal a manner. 

The accompanying Table I. will show this at a 
glance ; it gives the number of jurors serving on 
each group, and the number of French and foreign 
members, with the British jurors included under 
the last-named body, given separately also. The 
analysis might have been carried further, so as 
to show the composition of jury for each class ; 
but such an elaboration is not necessary. It may 
be mentioned, however, that out of the 121 juries 
we were unrepresented on 46; that in Classes 
7, 19, 20, 22, 23, 25, 32, 33, 35, 39, 40, 50, 51, 59, 
63, 64, 70, 72, 80, 81, 82, and 87, we were repre- 
sented by two jurors, and on each of the remaining 
juries there was one member. Of course, the juries 
did not work up to their nominal strength: absen- 
teeism is unavoidable from many causes. The rule 
was that the presidents of the juries were French, 
the vice-presidents foreigners, The largest jury 
was that for Class 60 (Group X., Food Products). 
This class comprises the wines and spirits exhibits, 
in which our interests are naturally very limited. 
This jury had 100 members, of whom 75 were 
French, and 26, including one English juror, were 
foreign. Thesmallest juries were those for Classes 
117 and 121 (Grou VIII., Army and Navy) ; 
they referred to military engineering and military 
hygiene respectively. Class 117 had five members 
— French and two foreign ; and Class 117 
had four members—three French and one foreign. 
Britain was unrepresented on these juries, and 
practically unrepresented by exhibits, 


TABLE I.—Composition of Class Juries at the Paris Ex- 



































hibition of 1900. 
1. 2. 38. 4. | 5 | 6. 
it) E 
+r 
- io} > 
Group and Short Title. i : 5 “ F 4 ae Z 
A iss 
62 i628 } 
Zz”? (27! 8 a6 
I. Education 1to 6| 67 | 37/104 3 
If, Fine Arts Fe 7,, 10) 97 | 68 | 150) 6 
III. Liberal Arts .. -.| 11,, 18] 97 | 61] 153; ¢ 
IV. Mechanical Engineer- 
ing nee ye --| 19,, 22) 87 | 84) 71 7 
V. Electricity 28,, 27] 44 | 89] s3| 6 
VI. Civil Engineering and 
Transportation -| 28,, 34) 78 | 69 | 487) 7 
VIL. Agriculture. -.| 85 ,, 42] 111 | 76 | 187) 8 
VIII. Horticulture .. --| 4 ,, 48) 54 | 20) 74 1 
IX. Forestry and Sport ..| 49 ,, 54] 59 | 47/106) 8 
X. Food Products ..| 55 4, 52] 181 | 94 | 275) 8 
XI. Mines and Metallu: 63 ,, 65) 48 | 46/| 94 6 
XII. Decoration and Furni- : 
ture .. as sat » 75) 99 | 68 | 162) 7 
XIIL. Textiles and Clothing! 78 ,, 86| 126 | 94 | 220) 14 
XIV. Chemical Industries 87 ,, 91; 64 | 49/113) 8 
XV. Miscellaneous .. -.| 92 ,, 100; 79 | 64 | 188] 6 
XVI. Social Economy --|LOL ,, 112] 128 | 40 | 168) 1 
XVI lonisation . -. {118 ,, 115] 28 6| 384 
XVIII. Army and Navy --|116 ,, 121] 29 | 19; 48 ¢€ 
Totals — 1426 (891 |2817| 96 





From the foregoing Table it will -be*seen that 
our representation on the juries was nearly 5 per 
cent.; our exhibitors’ entries did not amount to 
2 per cent. of the total; so that we were well 
treated by the Exhibition authorities in this, as in 
other respects. 

(Zo be continued.) 





CLAY-WORKING MACHINERY AT THE 
PARIS EXHIBITION. 
(Continued from page 394.) 

Tue first of our illustrations on page 426 (Fig. 26) 
shows a tile press by MM. Joly et Cie., of Blois. 
In this the top piece is fixed, and the mould rises 
and falls. Fig. 27 is another press for tiles, con- 
structed by the American Clay- Working Machinery 
Company, of Bucyrus, U.S.A. It is the largest 
machine of the kind shown at Paris. 

We now come to the consideration of another 
branch of machinery used in the clay-working 
industry—that for the manufacture of domestic 
pottery, such as plates, dishes, cups, saucers, &c. ; 
these are generally of faience and porcelain. The 
only exhibit of this nature is that made by MM. 





Faure and Co., of Limoges, whose reputation for 
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CLAY-WORKING MACHINERY AT THE ‘PARIS EXHIBITION. 
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MM. Favre et Cre., Limoces. 


this class of machinery has long been established. 
The exhibit comprises a series of very interesting 
machines, some of which veillustrate. Only the ma- 
chines for working the ‘‘ paste” were omitted from 
the exhibit, for want of space ; but as these mills 
form a necessary unit of the series,-we include an 
illustration of an approved type (Fig. 28). The 
operation of this ine will be understood from 
the engraving. It consists of a heavy frame carrying 
the table and the driving gear. The top of the 
table > or as shown, from ny centre Ay the 
periphery ; the gearing consists of a fast-and-loose 
pulley that drives a bevel pinion and spur mounted 
on a vertical shaft that passes through the table 
and carries a deep sleeve keyed on the end. On 
this sleeve are two sets of arms at right angles to 
each other. Upon one pair of arms are mounted 
two heavy coned rollers with fluted surfaces ; on 





the other are two sets of 
adjustable rollers, the 
outer of each pair, cylin- 
drical, the inner, coned ; 
the distance between 
these can be varied by 
shifting their supports 
upon the arms. The 
operation of the machine 
is very simple ; the clay 
and other materials pre- 
viously prepared by the 
laborious processes of 


crushing, » wet . wae : til 
illi & in suitable si iding rollers. This operation is continued unt 
milling, &c., is placed on the table in suitable sizes gui ing _ ers Ay. siontly worked for the 


and in a plastic 


The vertical shaft is 
then caused to revolve,” bringing the coned roller 
over the mass, which is kept in place by the four 


Hf flee 


~~ EY 


Fic. 27. Brick Press, ConstRUcTED BY THE AMERICAN CLay-WOoRKING 


Macutnery Company, Bucyrus, U.S.A. 


Fies. 29 to 31. Macurines FoR THE Propuction or Fiat EarTHENWARE, 


Constructep By MM. Favre et O1e., Limoces. 





manufacturing processes. 








The machines exhibited are those specially 
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Fics. 32 to 34. MacHINES FoR THE PRODUCTION 
oF OvaL EARTHENWARE. 
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Fics. 35 ro 38. MAcHINEs ror THE Propuction or Hottow Eartuenwanre. 


mapted for the production of practically flat ware, | also, and as the blade descends on it, it rapidly 
ao. plates and dishes ; and those for making | spreads out into.a thin blank of absolutely uniform 
pot Ware, such as cups, basins, &c. The former | thickness ; as soon as this is complete, the°vertical 
of “og 4 series of three machines. The first | arm rises suddenly, the operator removes the blank 
ing rect illustrated in Fig. 29 consists of a turn- |and places another ball of paste on the revolving 
aire which a lump of paste is placed ; upon | table. As already said, the whole work is auto- 
arm, is ve iron former, or blade fixed to a vertical | matic, except putting the paste on the table and 
‘ite bes rought down. The movements of this | removing the blanks, and -the process is a very 
The ping tomatic, and are controlled by-cams. | rapid one. It should be mentioned that the con- 


Piece of paste upon the revolving table revolves | sistency of the paste. is stich that it can be freely | 








handled without danger of being broken or de- 
formed ; to bring the clay to this condition is one 
of the essentials of the potter’s art. The circular 
blank is now placed on the second machine of the 
series (Fig. 30). This, as will be seen from the 
illustration, is practically a press in which the we 
form of the object is transferred to the blank. The 
third machine of the series, Fig. 31, completes the 
operation. This is a calibrating machine, arid con- 
sists of a stand carrying a revolving table, and an 
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adjustable arm, to which is attached a template or 
contouring blade. As the table revolves with the 
stamped plate laid upon it, the contouring blade 
removes all superfluous clay, and finishes the out- 
side surface, the inner face having been finished in 
the preceding machine. Obviously these machines 
as illustrated are adapted only for circular work ; for 
ovals special modifications are necessary. Such a 
series, also consisting of three machines, are 
illustrated by Figs. 32, 33, and 34. The first 
is quite similar to Fig. 29, except as regards 
size, the production of the blank being an iden- 
tical operation in each case. The press, Fig. 32, 
is also very similar to that shown in Fig. 31. The 
third, Fig. 33, is neither more nor less than an 
elliptical lathe ; the dimensions and proportions of 
work done by these means can be varied within 
considerable limits; the oval calibrating machine 
exhibited, Fig. 33 can treat oy me measuring 
12 in. across the major axis. For large oval forms 
the mechanism required is more complicated. A 
Faure machine for this purpose is shown in Fig. 34, 
which is a beautifully-designed piece of work, and 
is made in three sizes, one for dishes of 12 in., a 
second for those up to 19in., and the third 25.6 in., 
all measured on the major axis. For calibrating 
pieces with deep hollows, such as basins, &c., 
machines of a different kind are required. Such a 
one is illustrated by Figs. 35 to 36. The general 
view shows the arrangement of the machine; the 
vessel in this case is a cup, and the clay is set in 
the formed receiver placed at the top of a vertical 
spindle which can raised or lowered by the 
pedal ; the spindle is driven by a belt on the hori- 
zontal pulleys. Figs. 37 and 38 are details of the 
calibrating device with the contouring blade in two 
positions. In order to give the necessary double 
movement, vertical and horizontal, to the former, 
which is mounted on the horizontal bar shown in 
Fig. 37, the handle is provided with a cam 
acting on the holder. By shifting the handle the 
former is forced into the clay and gradually pressed 
forward until the form of the vessel is complete. 
As the machines are well designed and absolutely 
rigid, the work can be carried on very rapidly ; the 
process is a purely mechanical one. Although the 
machine appears extremely simple, and indeed is so 
in reality, many difficulties had to be overcome to 
protect the plastic paste from being deformed or 
air becoming imprisoned. Besides the machines we 
have described, M. Faure’s exhibit includes a 
number of others for pattern-making, polishing, &c. 

The foregoing descriptions include the entire 
range of clay-working machinery exhibited in 
Paris. It is much to be regretted that it is not 
more international, and especially that Britain, in 
this, as in so many other classes, is conspicuous by 
her absence ; it is a branch of industry which she 
cannot afford to relinquish to foreign competitors. 
As will be gathered from what we have said, France 
occupies a front place in the manufacture of this 
class of machinery, not only of the standard type, 
but of special kinds ; and that the work of French 
makers is well appreciated abroad, is shown by the 


constantly increasing export trade in clay-working | P 


machinery. 

As to the exhibits of ceramic product, they form 
many most remarkable collections ; art pottery, 
and much of that strictly industrial, do not fall 
within our province, but did space permit, much 
could be said of the admirable and miscellaneous 
collection of constructive materials, sanitary pot- 
tery, decorative ceramics, &c., contributed by 
several nations, notably by France, and regrettably 
not by Britain, which is represented by a few small 
exhibits. Especially noteworthy and original is the 
decorative stoneware by M. A. Biget, which promises 
to play an important part in architecture. M. Emile 
Muller is also a notable exhibitor ; the mosiac tiles 
of Sand; and the exhibits,of the brick company of 
Vaugirard. 

(To be continued.) 





THE BRITISH ASSOCIATION. 
(Continued from page 399.) 

Tae Puysicat anp CHEMICAL Sections. 
Tae Dynamical Statistics or Gas THEORY. 
Dr. Larmor read two more papers, which may 

be considered as supplementary to his address. 
The full title of the first was: ‘‘The Dynamical 
Statistics of Gas Theory, illustrated by Meteor 
Swarms and Optical Rays.” If we imagine a belt of 
meteors moving round the sun, and watch one 
group around a certain central meteor, we can only 


reason statistically. The boundary line of the 

up will change as it passes on in space. But 
if we study the number of meteors per unit 
volume, the density distribution, and likewise, by 
drawing vectors to the different meteors, the 
velocity distribution, then the product of these 
two distribution factors will be constant. This 
applies to any system of bodies moving in a field 
of force, and it is only a consequence of the 
— of Least Action (Sir W. R. Hamilton, of 

ublin, 1805 to 1865). In the corpuscular theory 
of light each meteor would be a ray, and the 
velocity would be the index of refraction. This 
line of argument can finally be applied to sta- 
tionary systems (gases), for whose particles the 
joint disturbance in space and in velocity must also 
SS constant. That leads us to the Maxwell-Boltz- 
mann law, and to the conclusion that if the energy 
is equally divided between the different modes of 
motion, then it will remain so. 


Tue Partition oF MoLecuLaR ENERGY. 


This paper, by Professor G. H. Bryan, F.R.S., of 
Bangor, followed in natural sequence. Maxwell’s 
law holds if all conditions are fulfilled. But no 
known system of molecules satisfies all the energy 
equations, and the dynamical scheme fails to ex- 

lain why heat cannot pass from a cold to hot 
y. Professor Bryan dealt mathematically with 
these points, and Professor Fitzgerald added that 
we did not know why the energy of translation of 
the molecules was not frittered away by their col- 
lisions into higher and higher vibrations. 

A paper by Dr. H. C. Pocklington, of Leeds, 
‘‘The Radiation of a Black Body on the Electro- 
magnetic Theory,” also referred to difficulties in 
our present theories. Mathematically he deduced 
that a hypothetical gas should go on cooling down 
to zero. He arrived at this contradiction of the 
laws of thermo-dynamics by assuming the atom to 
be represented by an elastic shell elastically con- 
nected with its central mass; the vortex atom 
would get over this difficulty, but introduce others. 


Tue RELATION OF RapIATION TO TEMPERATURE. 


Dr. Larmor’s second paper concerns the rela- 
tions between the intensity of radiation in an enclo- 
sure (a black body) and its temperature. If we 
imagine a perfectly reflecting enclosure, inside of 
which a radiating body is moving, then the wave 
length will change with the direction of the motion, 
in accordance with Doppler’s principle, and the 
equilibrium within the enclosure will be disturbed. 
As a compensation, Balfour Stewart suggested a 
pressure against the radiating body. Wien has 
tried to explain these phenomena without assuming 
any radiating body in the enclosure, but by letting 
the enclosure shrink. Doppler’s principle will then 
again enter ; for the reflected waves will be shorter 
than the incident waves, and the shortening will 
depend upon the varying dimensions of the enclo- 
sure. But the energy per unit path will remain 
the same. Incidentally, Dr. Larmor, without 
raising any claims to originality, alluded to the 
robable reasons which made Dewar’s vacuum 
jackets so efficient. It will be remembered that, to 
insulate liquefied gases thermally, they are kept in 
double-walled glass bulbs, the space between the 
two walls being a vacuum. Losses of heat are small, 
because there are too few molecules for convection in 
the jacket and on account of the low temperature, 
For as, according to Stefan’s law, the radiation 
varies as the fourth power of the temperature, the 
radiation at 50 deg. absolute would only ;}, of 
that at ordinary temperature, about 300 deg. abso- 
lute. In the discussion, Professor Fitzgerald pointed 
out that the specific heat of «ther need not be a con- 
stant quantity, but might vary with the tempera- 
ture, and that it may be quite comparable with the 
specific heat of the upper layers of our atmosphere. 

This paper by Dr. Larmor was the last read in 
the Section. It was followed by the customary 
vote of thanks for presiding over the meetings, pro- 
oe by Professors Carey Foster and Glazebrook. 

he Section has had, indeed, few chairmen who had 
discharged their duties with so much ability and 
courtesy, and proved so thoroughly competent to 
guide the Section in any discussion. 


Discussion on Ions. 

Professor G. F. Fitzgerald opened the discussion 
on Ions, by stating that the difficulties which they 
had felt at the last discussion, some years ago, had 
not been cleared up. The term ionisation was 











used in a vague sense, and applied both to gases, 








in which we had to deal with smallest particles, one- 
five-hundredth of the mass of a hydrogen molecule 
(J. J. Thomson), and to liquids in which we did 
not assume such small particles. Practically ioni- 
sation was synonymous with conductivity, and the 
problem of electric conductivity in liquids was con- 
nected with solution, chemical activity, coagulation 
in gelatinous substances and in suspensions, 
osmotic pressure comprising thermo-dynamically 
changes in the freezing and boiling points, and 
migration of the ions. The German school ex. 
planed ionisation by saying that the electrolyte 
was electrolytically dissociated in the solvent. 
That was dynamically impossible, and would mean 
that oppositely electrified things moved about 
separately ; why should they not recombine? The 
formation of large molecular groups—for instance, 
of water and hydrochloric acid—was also suggested 
in explanation, and further, the abnormally high 
specific inductive capacity of water. But salt 
solutions in ammonia were also electrolytes, and 
ammonia had a normal inductive capacity. Then, 
where did the energy come from which splits the 
molecules up? Bodies with greatly different heats 
of combination were all to find sufficient dissocia- 
tion energy in water. If, on the other hand, we 
preferred to accept some theory like Grotthuss’ 
chain theory, which assumes occasional dissociation 
during short periods, we did not escape the diff- 
culties either, and could not understand how the 
migration of the ions could be independent of their 
concentration. As to gases, their electric conduc- 
tion—about which we had known very little before 
the days of the X, and similar, rays — was not 
due to dust particles, larger than molecules, but to 
particles much smaller than molecules, for which 
he proposed the name electrons, as for this mode of 
conduction the name electronisation. Whether or 
not the electrons were mere electric changes or had 
material nuclei, subject to gravitation, we did not 
know. Gases might, however, also conduct by 
ionisation, by the aid of charged atoms, ions, which 
might drag molecular compounds after them. The 
matter was very complicated ; but in thorium and 
radium we seemed to deal with material effluvia 
which produced conductivity in other substances. 

We did not know why chlorine attracts negative 
electrons, and hydrogen, positive electrons. All 
that was connected with the double electric surface 
contact film (Helmholtz and Quincke), and did not 
seem to require real chemical action. But chemical 
action was the result of a whole campaign, about 
the preliminary negotiations and even the battles 
of which we knew very little. Professor Fitz- 
gerald put more questions : How does gravity affect 
the electromotive force ? If metals whirl round, 
do their electrons fly to the surface? If a galvanic 
cell rotates, would there be any centrifugal effect 
on the electromotive force? Are electrons mov- 
able ? a question which would concern aurore and 
the corona of the sun, and the radiating power of 
atoms as shown by the Zeeman effect. A gas gives 
continuous spectrum, an ionised body a line spec- 
trum, an electronised body various kinds of X-rays. 
He regarded matter as different from electrons, 1.¢., 
the atom is not made up of electrons. If we 
imagined threads of «ther vortices, composed of 
left and of right-handed spirals, then the electron 
would be the junction point of two spirals of 4 
filament, and in positive (negative) electrons the 
motion would, in both spirals, be towards (or 
away from) that electron. The movement of such 
electrons would simply be a wave motion. Professor 
Fitzgerald than wandered into speculations on the 
a of the universe, and concluded by 
putting eight chief questions on the blackboard for 
discussion. : 

Dr. Larmor considered that Professor Fitzgerald 
had not been sufticiently heretical for the chemists, 
and he, therefore, interposed some most interesting 
remarks. He did not see any difficulty of prin- 
ciple as to the energy which kept the ions apart. 
Molecules collided in a fortuitous manner, and one 
collision for every million particles would suffice to 
produce that energy. Further, what did the high 
inductive capacity of water mean? It signified 
that the electric moment of the molecule was very 
high, that the kathion and anion of water must be 
a long way apart in the molecule, which we might 
liken to a long drawn out oval ; and if a full anion 
approached the anion of another molecule, there 
would be an exchange in a chain manner, and in 
that way ionisation and conductivity might be ex- 

lained. It was not a knocking off of ions, of which 
Profesnoi Fitzgerald had spoken ; the atom was per 
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manent. In very dilute solutions the salt ions 
would be separated by vast numbers of water mole- 
cules and might wander about a long time before 
meeting one another. How did they get rid of 
their electric charges, and how could we account 
for the fact that ions travel at different rates ? 
Metals, we know, were different from electrolytes, 
and there must be something in the metal which 
prevented the positive and negative charges, piled 
up on the metallic electrodes, from going off at 
those different rates. 

Dr. H. Armstrong declared it to be simply sinful 
that so magnificent an exposition as that Professor 
Fitzgerald had given should be made in the absence 
of verbatim reporters. The German school was 
absolutely dogmatic and declined to discuss difficul- 
ties. We may perhaps be allowed to consider the 
term ‘“‘ German school ” as not altogether fortunate. 
Of the three chief advocates of modern chemistry 
—which, it is true, is cpm dessa on Helmholtz 
and Hittorf, and accepted probably by the majorit; 
of chemists, not in Germany only, however, but ail 
over the Continent, as a fruit-bearing hypothesis— 
Arrhenius is a Swede, Ostwald a Russian, and 
Van't Hoff a Hollander, though both the latter 
hold professorships at German universities. The 
chemist, to return to Dr. Armstrong, regarded the 
atom as permanent and stable, though an exchange 
in Larmor’s sense might occur. In any case the 
atom had a very ip = structure and affinity, a 
directive character. Conductivity in gases did not 
differ from conductivity in liquids, he thought. No 

ure liquid conducted per se, nor did any pure gas. 

e seemed to want the presence of water vapour 
for starting chemical combinations, and the con- 
ductivity of a rarefied gas ceased when the tube 
was plunged in liquid oxygen—because all vapour 
present would be condensed. The oxygen in water 
was in an unsatisfied condition and hada high 
residual affinity ; the same applied probably to the 
nitrogen in ammonia ; in both cases we might have 
complex molecules undergoing dissociation ; but he 
rather believed in association. The dissociation 
theory was destitute of common sense, but it had 
rendered enormous service. He ed to Pro- 
fessor Fitzgerald’s view that chemistry did not 
teach us anything concerning the preliminary 
stages preceding chemical combinations, and he 
deprecated with him the fancy for so-called expla- 
nations in cases where we had better acknow- 
ledge that we did not know. 

Principal 0. Lodge quite concurred; yet he 
thought that, in reiterating his ‘‘ How, we do not 
know,” when speaking of the ionisation theory, 
Professor Fitzgerald had not discriminated between 
explanations and explanations in the ultimate 
sense. If we learned that electrolytes behaved as 
if the atoms were free, that was worth a great deal. 
Whether or not gases could conduct electrolytic- 
ally, was not settled. He thought, with Dr. Larmor, 
that it was something in the connecting wire which 
kept Faraday’s law obeyed in electrolytes, though 
the ions travelled at different rates. He could not 
understand how the electrons hitched on to atoms 
of matter ; if we imagined atoms of different ele- 
ments to be built up of different numbers of elec- 
trons, we did not need a material inertia in addition 
to electric inertia, and he had hopes for an electric 
theory of matter. 

. Whetham, in a written communication read 
Soa Larmor, also advocated a molecular inter- 
change, whose speed would depend upon the fre- 
quency of the collisions. We might assume free 
lons for electrolytic conductivity without touching 
the nature of solution, He further referred to the 
ta conan on played by the chemical valency in 

agulating power of ions moving in colloidal 
substances. gh: ‘bie 

Mr. W. J. Pope pointed out that the laws of 
electrolytic dissociation only held for solutions 
pe narrow limits of concentration, neither for 
re extremely diluted nor for concentrated solu- 
poo Why not study concentrated solutions? He 

id not question that the gas laws do apply for 
dilute solutions (Van’t Hoff). ‘The peculiarities 
Were not confined to oxygen and nitrogen. In 
certain asymmetrical organic compounds, sulphur 
a combined with four groups, A, B, C, and D, 
he a would occupy the corners of a tetrahedron, 

: © centre of which the sulphur atom was placed. 
a & compound could exist in two configurations 

Tmesponding to a body and its mirror image, with 

erences in rotatory power, &c.; and we 


and left-handedness persisted. He had two ques- 
tions to ask : Is ionisation in gases accompanied by 
expansion ? (Professor Fitzgerald answered ‘‘ Yes,” 
though we could not demonstrate it in X-ray tubes, 
because there were too few atoms) ; and why were 
bodies like uranium, radium, and victorium, which 
throw off materia, not completely dispersed in space 
after millions of years ? 

Mr. Glazebrook contented himself with interpos- 
ing the question where the first free atom came 
from that started the chain of interchange. Dr. 
Divers very truly remarked that justice had not 
been done by Professor Fitzgerald to the ionisa- 
tion theory. This was, indeed, surprising. Nobody 
had asserted, Dr. Divers reminded the Section, 
that NaCl is dissociated into sodium atoms and 
chlorine atoms ; the ions are peculiar things, and 
only when we electrolyse, we get free sodium ; the 
energy of decomposition then comes from the out- 
side. The discussion lasted two hours ; and though 
no definite line of attack was observed, and the 
discussion perhaps too general, it was certainly 
most interesting and instructive. 


ELECTROLYSIS AND ELEcTRO-CHEMISTRY. 


The report of this committee states that the ex- 
periments on the conductivity of dilute aqueous 
solutions of salts and acids at the freezing point 
have been completed by Mr. Whetham, of Cam- 
bridge, and published in the Philosophical Trans- 
actions, and that the freezing point determinations 
by Mr. Griffiths are still in progress. Mr. Skinner 
has investigated the consumption of carbon anodes ; 
the anion of highly oxidised products gives, 
directly or indirectly, considerable quantities of 
carbonic acid, up to 85 per cent. of the escaping 
gases in the case of potassium permanganate. The 
report further draws attention to important papers 
on ions and the migration of ions, published by 
Orme Masson, Kohlrausch and Holborn (conduc- 
tivity Tables), and the thermo-dynamics of the vol- 
taic cell by E. E. J. Love (Australasian Association 
for the Advancement of Science, Sydney, 1898), 
and states that the committee, feeling unable to 
undertake the extension of the work embracing the 
conductivity of gases at high temperatures, does 
not seek re-appointment. 


PracticaL STANDARDS FOR ELECTRICAL 
MEASUREMENTS. 


Mr. R. T. Glazebrook, director of the National 
Physical Laboratory, reported as secretary of this 
committee that the resistance coils and other ap- 
= belonging to the committee, have now 

een set up in an outbuilding attached to the Kew 
Observatory, fitted up as a temporary laboratory. 
It is interesting to note that the case containing the 
original coils bears the words: ‘‘ To be deposited at 
Kew.” That mark dates from 1866; after many 
wanderings the coils have at last returned to their 
home. The unit resistance coils have been com- 
pared with some coils of the Board of Trade and of 
the Reichsanstalt. Mercury resistance tubes, not 
as yet in existence in England, are also to be set 
up ; selected glass tubes have been obtained from 
Baudin (verre dur) with the assistance of the 
officials of the Bureau International, and from 
Schott and Co., of Jena. The Sub-Committee on 
Platinum Thermometry has resolved that a parti- 
cular sample of platinum wire should be selected and 
platinum thermometers be constructed therefrom. 
This work is in the hands of Messrs. Glazebrook 
and Callendar, and Mr. Mathey has kindly supplied 
two specimens of very pure platinum. A loge 
stock of this wire, the whole of which should 
made at the same time, will be required. The 
committee has sanctioned the new units adopted by 
the Paris Electrical Congress,* the Gauss (imag. 
netic field) and the Maxwell (magnetic flux), welecom- 
ing the name of Maxwell as one of its earliest 
members. 


Note on aN IMPROVED STANDARD REsIsTANCE 
Corn. 


In the absence of Mr. R. S. Whipple, Mr. E. H. 
Griffiths, F.R.S., said a few ss. on this coil, 
which aims mainly at avoiding sources of error from 
temperature variations. Coils of 0.008 in. platinum 
wire and of 0.035 platinum-silver wire are wound 
in spirals alternately on a mica frame immersed in 
oil. The temperature coefficient of the platinum is 
about 15 times larger than that of the alloy, so 
that a small change in the temperature causes a 
large change in the respective resistances. Read- 








know a bod : i 
body, an electrolyte, in which the B grou 
was split off in aqueous solutions, and yet the right 





ings are taken alternately on either coil. The 
chief novelty lies in details. Professor Burstall 
suggested the use of naked wires in 1896. Mr. 
‘Crompton’ has for some time made use of such com- 
bined coils, varying the temperature of the bath 
until the two resistances are equal; and the Reichs- 
anstalt maintains circulation in the oil bath by 
means of a centrifugal pump. These points were 
mentioned by Mr. Glazebrook and . Petavel. 
Professor Watson was afraid that the winding on 
a frame would lead to bending of the wire and a 
change ef resistance in the alloy; Mr. Griffiths 
granted the point, but had not observed any 
change of this kind in coils he had used for eight 
years. Two 1l-ohm coils have been supplied to the 
Board of Trade by the Scientific Instrument Com- 
pany, of Cambridge. 


A Form or WHEATSTONE BRIDGE. 


Mr. Griffiths then described his form of a bridge, 
especially designed for measuring minimal changes 
in resistances which he can read to 1 in 200,000,000 
of the total, and to one one-millionth of an 
‘ohm; _.the tenspereture readings being reliable 
to ope.one-millionth of a degree. e bridge 
wire and the thermometer wires, parallel to 
it, as'*well as all arms, are made of plati- 
num—the former short, to avoid temperature 
troubles, the latter each of about 18 ohms, The 
ws thermometer is kept in a tube on a mica- 
rame, inserted in an iron tube sealed with a 
special alloy. All observations are made at the 
temperature of melting ice, and the instrument is 
particularly constructed for Mr. Griffiths’ freezing 
point determinations. The galvanometer wires 
run parallel to the bridge and thermometer wires, 
and the contact makers are moved by a Whitworth 
screw and a wheel. The two contact makers on 
the bridge and thermometer wires are shifted suc- 
cessively; thus the ratio is not kept constant, which 
complicates the arithmetic, but is otherwise ad- 
vantageous. The galvanometer is one of Paschen’s 
marvellous instruments; the 28 suspended magnets 
weigh together not more than 2 grammes, the mirror 
8 milligrammes ; the quartz suspension thread has 
a length of 20 centimetres ; the measurement is 
made _ torsion ; and one division corresponds to a 
current of 10—' ampere-ampere, which would de- 
compose 1 gramme of water in 350 million years. 
The bridge wire has a resistance of 0.00005 ohm 
per millimetre ; as the bridge reversals would in- 
troduce induction effects, the commutator is placed 
in a shunt, so that there is no real reversal. 

Professor Threlfall was rather doubtful whether 
it was any use to attempt temperature determina- 
tions within one-millionth of a degree, as the wire 
and liquid might differ by more than that amount; 
we wanted a good reversal key, as every manipula- 
tion produced some heat. Mr. Griffiths had not 
experienced any such thermo-electric difficulties ; in 
any case he disliked mercury contacts, and all his 
parts were soldered. Yet the bridge had not 
changed when taken to pieces and set up again. 


Dogs a Movine Exzorric CHance Propuce 
Maenetic Errects ? 

This paper was contributed by Professor Fitz- 
gerald, under the title: ‘‘ Note on Oremieu’s Ex- 
periment.” In 1876, Rowland electrified a disc of 
ebonite, covered with sectors or ‘gilt over, made it 
spin, and looked for any magnetic field in the 
neighbourhood of the disc by exploration, with the 
help of magnets near the disc. The needles had to 
be shielded against static effects by encasing the 
disc, when a charge, opposed in sign to that of 
the electricity on the disc, would be induced on 
the inside. Rowland did observe an effect, but 
his observation was not confirmed. Cremieu has 
recently répeated the experiment in a modified 
form, using an iron case as shield, and an iron disc 
with a: changing charge, and varnishing either. of 
them, ‘with practically: negative ‘results. _ Professor 
Fitzgerald argued that both Rowland-and Cremieu 
might be right, because an electric charge, accele- 
rated by moving matter, might so act.on the ether 
as to neutralise any electric force that would other-. 
wise be produced by the change in magnetic induc- 
tion, due to thé’ moving charge. : 

Dr. Larmor pointed out that an insulated disc, 
set with sectors, should not produce any effect (it 
had not in Rowland’s case, as Professor Gray 
stated) ; but that any want of parallelism between 
the disc and the walls of the case, or of trueness in 
the bearings, would complicate the phenomena ; 





* See ENGINEERING, page 276 ante. 





the question of the velocity of the ions would, 
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moreover, enter. 
exactly. 


had made arrangements for a careful repetition of 
these important experiments. 


Propacation oF Exectric WavES ALONG 
PaRaLLEL WIRES. ; 
Professor W. B. Morton, of Belfast, has found 
roximate solutions for such problems, with| wires, a wire of five times the area is required 
ch G. Mie has dealt very fully in the Annalen 














The animated discussion turned 
chiefly about details of the arrangements which 
members could not be expected to remember 


Professor Silvanus Thompson would 


rather have screened the galvanometer. Professor 


some curious results of his 











mping may be suc 





investigations, which, we should add, not to be 
misunderstood, also call attention to an error in the 
formule of J. J. Thomson, Sommerfeld, and Mie, 
for which error Heine’s ‘‘Spherical Functions” seem 
to be responsible. Of two unequal, parallel wires, the 
A. Gray, of Glasgow, finally announced that he| smaller one carries the larger current, because the 
lines of force curve round upon themselves. If the 
wires are symmetrically grouped at the corners of 
a polygon, then, if the currents are practically 
limited to the skin, five wires can be replaced by 
one of five times the circumference ; but if the 
current passes through the whole section of the 


: three wires are grouped in a triangle, the current 
der Physik for June, 1900. The question concerns | flowing out through one, and returning through the 
wave-lengths and damping of the oscillations, and ey ch 

Mr. Morton mention 





two i as if there 
were only two wi ee Sore Fa The researches 


have, as Professor Fitzgerald pointed out, import» 
ance for telephone cables. 


Kartnope Rays. 

This , by Mr. C..E. S. Phillips, concerns 
the green pi tches of light noticed on the inner 
walls of X-ray tubes. The. patches vary pr 
intensity and position. Using a pivoted disc 0 
aluminium as Sathodn: moved from outside by 
means of a magnet, the author observed that hs 
patches move with the kathode, even when - 
electrodes were connected to earth. This was 
case of apparent emission of kathode rays from g 
kathode at zero potential, and this is the title ; 
the paper. The urther experiments were, for con 
venience sake, made with iron elec oe 
negative electrode, placed in a rarefied meaium, 
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1000 HORSE-POWER HORIZONTAL COMPOUND ENGINE: PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. VAN DEN KERCHOVE, GAND. 
(For Description, see Page 434.) 
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| memager 4 charged body is brought near the tube 
rom outside, the green patches become brighter ; 
if a negatively charged y is approached, they 
disappear. The fluorescence may persist for 10 
seconds, when the discharge is ee robably 
because the gas particles are ionised. the ex- 
i planation is correct, the upper limit of speed of the 
ee a particles should be given by the propagation of 
‘ sound. The experiments were made at the Davy- 
e Faraday Laboratory. 


| \ Srmitanity or Errect or ExectricaL Srmmvuvs 
5 Bl AR am ps Bee on InorGANIC AND Livinc SuBSTANCEs. 
a MS In 1896, Professor Jagadis Chunder Bose, 
M.A., D.Sc., of Presidency College, Calcutta, 
charmed the Section with his wonderfully simple 
apparatus for the study of electrical waves. He is 
\ now engaged in studies which seem after all to show 
27 us a way to reduce physiological effects to physical 
: ; laws. A muscle, he points out, is contracted by an 
(5548.C) electric current or electric stimulus ; a nerve is not 
contracted, and not changed apparently ; we can, 
however, detect changes in the electromotive forces. 
om 4 Inorganic substances, oxides, iron filings, are not 
“comes covered with innumerable bright specks of | fluorescence, and cast shadows of objects placed in| affected to all appearance; but if yellow phos- 
light, from which, the author believes, gas jets | their path. At high evacuation, these Cachoks specks | phorus did not turn red in the sunlight, we might 
issue, which are deflected by magnets, cause the | disappear, but the fluorescence continues; if a|have overlooked the other changes it undergoes, 
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We know that filings make good detectors of electric 
radiations, we call them coherers, and decohere 
them by tapping. There is really a change in 
electric conductivity, probably only a sign of mole- 
cular or atomic changes, and that change is not 
confined to the metals of the iron group, nor to 
selenium which we have studied for other reasons, 
but is quite universal, and—what Professor Bose 
regards as fatal to the common coherer theory— 
whilst the conductivity is often increased by electric 
stimulus, it is decreased in the case of potassium, 
iodine, arsenic, certain bromides, and seems to be a 
function of the atomic or the molecular weight. 
He prefers to call bodies in the state of filings 
or thin films, molecular receivers, and he speaks 
of distortion, indicated by changes in conductivity. 
It may be objected that potassium, magnesium, 
&c., are highly oxidisable, and that there would be 
nothing mse § in certain chemical effects. But 
some of the most instructive experiments have been 
made with magnetic iron oxide which is a very stable 
body. 

The conductivity curves bear a remarkable re- 
semblance to the excited muscle curves. The re- 
covery from a stimulus may be very rapid (electri- 
cally elastic bodies, potassium, lead bromide), or 
slow (magnesium). The effects on continuous (not 
subdivided) solids is small, because the action of 
high-frequency currents is almost confined to the 
surface, and in continuous solids we have far less 
surface than in discontinuous particles. Further, 
as with allopathic and homceopathic doses of medi- 
cine, it is observed that strong radiation has the 
opposite effect to feeble radiation. Now in con- 
tinuous solids the intensity of radiation will become 
diminished by absorption as it passes inwards, so 
that in the interior it will fall below the critical 
value which produces the normal effect ; the re- 
sultant effect of the inner and outer layers will be 
differential. This may be the explanation why Dr. 
O. Lodge found the single point coherer better 
than the multiple point coherer; in space tele- 
graphy the intensity of radiation is often small 
and near its critical value. 

When stimuli follow one another rapidly, a 
kind of tetanic effect may be produced in con- 
ductors and muscles, When magnetic iron oxide 
is heated, the effect of electric stimulus is almost 
instantaneous, large, and the recovery rapid ; when 
cold, the effect is much smaller and the recovery 
very slow ; the same applies to muscles at 25 and 
0 deg. Cent. If, however, the stimulus is too 
strong, or the electric elasticity of the substance 
small, then all the phenomena of muscular fatigue 
are seen. In the case of successive stimuli, the 
fatigue enters likewise ; much depends upon the 
possibility of recovery in the interval between two 
successive stimuli. When the elasticity of potassium 
is diminished by amalgamating it with mercury, the 
response to radiations is not weakened, but the 
recovery much retarded, just as with a muscle in 
which veratria is injected. The most remarkable 
similarities Dr. Bose claims to have obtained with 
his artificial retina, which, like the real retina, 
shows fatigue, reversal, after-oscillation, and visual 
recurrence, &c. ; there was even a reference to the 
persistence of the retinal oscillation and its con- 
tinuity with the phenomena of memory. Professor 
Bose had not time to enter into details, which will 
be communicated to the Royal Society. His re- 
searches will be watched with much interest ; simi- 
larity does not imply analogy, and the lines of 
demarcation between physical, physiological, and 
psychical processes may prove obstinate. 


Wrreess TELEPHONY. 

In continuation of various communications on 
the electromagnetic method of wireless telegraphy, 
brought before the British Association since 1884, 
Sir William Preece, K.C.B., F.R.S., now spoke on 
wireless telephony. When experimenting across 
Loch Ness in 1894, with the help of two parallel 
wires, one on each side of the lake, both well 
earthed, with an arrangement for shortening the 
length of active wire, it occurred to Mr. Gavey to 
try telephony, a battery of 14 volts, a Deckert 
transmitter, and a push button to remove the 
switch over from the receiving to the transmitting 
telephone being inserted in the wire. Articulate 
speech could be maintained across a distance of 1.3 
miles with parallel wires 4 miles in length. The 
sensation created in 1897 by Hertzian telegraphy 
distracted attention from this method. In 1899, 
after Mr. Evershed and Dr. O. Lodge had intro- 


observed on the Menai Straits that the maximum 


telephone effects were produced when the parallel 
wires terminated by slates, immersed in the sea 
itself ; evidently conduction strengthened the in- 
duction effects, and shorter wires. could be applied. 
Ordinary transmitters and receivers without induc- 
tion coils were used. To establish connection between 
the lighthouse on the rocks, known as the Skerries, 
and the coastguard station at Cemlyn on Anglesey 
Island, a wire 750 yards in length was erected along 
the Skerries, and one 34 miles in length parallel to it 
on Anglesey, at an average distance of 2.8 miles. 
The telephonic service thus established is a good 
one. Mr. Gavey has recently put up a successful 
temporary installation on Rathlin Island. This 
island has the shape of an inverted L, the east-west 

rtion being 8 miles from the north coast of Ire- 

nd, the north-south portion approaching the main- 
land within 4 miles. The question was whether 
a long east-west wire would be required on Rathlin 
Island, or whether a shorter, north-easterly wire 
across the neck to the lighthouse, which is situated 
in the far north-east corner, would suffice. The 
short wire has proved quite sufficient both for tele- 
graphic and telephonic communication by this 
method, which is now, as Sir William concluded, a 
commercial system. To speak between ship and 
ship would be quite simple, if we passed a copper 
wire, terminating in the water at both ends, across 
the top masts; experiments have not been made, 
however. 

In the discussion, Dr. Larmor referred to the 
surprise which Dr. O. Lodge had prepared for them 
at Oxford in 1894, when he came forward with a 
system of wireless telegraphy. Principal O. Lodge 
himself agreed with Sir William as to the import- 
ance of the conduction effect. One reason why 
high frequency and telephone currents were so 
efficient, was that they did not spread in three 
dimensions, the conductivity of the earth being 
sufficiently good to keep the currents to the sur- 
face. As to his call, that depended—as our readers 
will remember—upon the magnifying principle, 
several microphones being placed in series. The 
earth current interference was troublesome, but the 
ear learned easily to discriminate between articulate 
speech and disturbance ; he had, moreover, tried 
to overcome this difficulty by tuning. As regards 
the communication between ships, the iron hulls 
would cause trouble; but lightships would be 
warmer, and more comfortable for their crews, if 
they were built in wood. 

Mr. Sydney Walker reminded the section that 

he had worked in that field in 1892 and corre- 
ponded with Sir William on his experiments in 
1893. The law seemed to be that you could trans- 
mit to infinite distance, provided you had a current 
source of infinitely low resistance and infinite 
capacity, with a base line infinitely long and earth 
plates infinitely large. The objection against such 
telephonic connection was the facility with which 
m s could be intercepted. Mr. Julius West, 
of Berlin, mentioned that he had tried communica- 
tion between ship and ship in conjunction with Mr. 
Rathenau on the lakes near Berlin. They had one 
station on land and one out on the lake, and two 
launches. Anchoring one launch and steaming 
round with the other, they found that no communi- 
cation was possible when the boats were at right 
angles to one another. 
In reply, Sir William Preece pointed out that 
the intensity of the current was of less moment 
than the time constant, the rate of change, which 
ee upon inductance and capacity; self- 
inductance he had almost eliminated from his appa- 
ratus, and the resistance should be low. He did 
not really dissent from the view expressed by 
several speakers, that both the Hertzian and the 
electro-magnetic systems had their fields. The 
Admiralty had now 32 ships fitted up with some 
system, and the others would follow. Mostly it 
would be some Hertzian apparatus, not exactly 
Marconi’s, though ; for Captain Jackson had antici- 
pated Marconi, but his reports were confidential 
and remained unknown therefore. Thunderstorms 
would undoubtedly be awkward with defective 
circuits; they had a thunderstorm in France 
reproduced in the London telephones years ago, 
when Postmaster-General Raikes gave an ‘At 
Home.” But metallic loops offered a protection. 
On the other hand, Mr. Gavey, who had conducted 
all the experiments, had signalled with atmospheric 
electricity between Dover and Calais last year, when 
the Marconi installations were working there. 


AGRICULTURAL MACHINERY AT 
THE PARIS EXHIBITION. 
(Continued from page 258.) 

Britain.—A number of the leading agricultural 
engineers of Great Britain, whose work is for the 
most part quite well known in France, have sent 
an important collection of machinery ; unfortu- 
nately this collection is badly located, and the 
space available was too limited to do justice to the 
objects shown. The exhibits of the British makers 
of agricultural machinery are, to a large extent, 
collective, or rather en participation ; the motors 
shown by them, however, are not all included in 
Group VII., as they are, of course, applicable ts 
other than agricultural purposes. It will be con- 
venient to refer to some of them in this place, how- 
ever, without distinction of group ; and at the pre- 
sent time, when the agricultural industry requires 
power for electric lighting, dairy work, and other pur- 
poses, besides the older and more orthodox duties, 
all of these motors may be regarded as agricultural. 

Messrs. Marshall, Sons, and Co., Limited, of 
Gainsborough, send four engines, of which the fol- 
lowing are some particulars. 

A coupled compound non-condensing engine, 
with cylinders 12 in. and 21 in. in diameter by 
26 in. stroke. This is a new type of engine, 
specially designed for working with 150 lb. steam 
pressure, and for running at a piston speed of 
600 ft. per minute; it has steam-jacketed cylinders, 
very large bearings and wearing surfaces through.’ 
out ; the crankshaft bearings are lined with white 
metal. The steam admission valves are double- 
beat drop valves, controlled by Marshall’s two- 
valve releasing gear. The exhaust valves are of 
the double-beat type, so designed as to admit of the 
least possible clearance. This engine is erected on 
a massive bed of Corliss pattern. 

A portable engine, nominally of 5 horse-power 
equal to 12 effective horse-power is shown. En- 
gines of this type are made from 5 to 100 effective 
horse-power inclusive. It has a steam-jacketed cy- 
linder, with hard liner forced in the barrel, arranged 
to take steam on the upper side to insure dry steam, 
thus insuring greatest economy. The crankshaft 
is supported by steel brackets riveted to the boiler, 
and steel fixings are also riveted to the boiler to re- 
ceive a lock-up safety valve and force pump. The 
governors are of the quick-speed type, being very 
efficient, and the pump fitted with simple arrange- 
ment for heating the feed water. The working 
pressure is 6 atmospheres. 

The same firm also shows a compound semi- 
portable engine, 8 nominal horse-power, equivalent 
to 24 effective horse-power ; this type is made from 
8 to 40 nominal horse-power ; it is fitted with a 
condenser if required. The engine is constructed 
to work at 140 lb. pressure, or 94 atmospheres ; it 
has steam-jacketed cylinders bolted to steel cast- 
ings riveted to the boiler. The crankshaft has 
a central bearing, and there are stays between 
cylinders, and crankshaft carriages. Hartnell’s 
patent governor and automatic expansion gear is 
fitted, the governor being driven by patent silent 
steel link chain, to insure absence of slip. The auto- 
matic cut-off to the high-pressure cylinder range is 
from 0 in. to 4 in. stroke. The feed-water tank is 
provided with copper heating coil, to prevent feed 
coming in contact with the exhaust steam. 

Another engine is an underneath compound 
engine and boiler, of 8 nominal, or 24 effective 
horse-power. It is made from 24 to 180 effective 
horse-power. This type is mounted on steel 
girders, and has steam-jacketed cylinders with 
separate liners, central bearing for crankshaft, and 
balanced cranks ; Hartnell’s governor and automatic 
expansion gear are used, the governor being driven 
by a steel link chain as in the other type, and there 
is an adjustment to the governor for varying the 
speed of engine whilst running. These engines are 
usually fitted with multitubular heaters between 
the pump and boiler. , 

ere is also a horizontal engine with 10 in. cy- 
linderby 20-in. stroke : this is made in sizes from 20 
to 180 effective horse-power for 100 lb. working pres- 
sure. The cylinder is supported on a broad foot, 
and the engine is fitted with Hartnell’s high-speed 
governor, driven by asilent steel link chain. Finally, 
there is a vertical engine, with cylinder 9-in. in dia- 
meter by 12-in. stroke, made in sizes from 3} to 90 
effective horse-power, suitable for working up to 
100 Ib. steam pressure, fitted with Pickering 
governor, provided with arrangement for regulat- 








duced admirable call systems, Sir William Preece 


(To be continued.) 


ing the speed whilst the engine is running. 
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Messrs. John Fowler and Co., Limited, of 
Leeds, show 4 single-cylinder double-drum plough- 
ing engine for working on the single-engine system, 
fitted with steel winding drums, with self-acting 
coiling gear, and 1300 yards of ‘‘ Fowler’s special ” 
steel wire rope. The two drums and automatic 
coiling gear are thrown alternately into and out of 
gear by one lever, so arranged that it is impossible 
to put both into gear at once. All the working 

arts are within easy reach of the driver, and the 

engine can be safely driven by one man: it is 
carried on specially large wheels to enable it to 
travel easily over soft land. A trolley can be 
supplied, on which (by means of an adjustable 
table) the drums can be dismounted and the en- 
gine used for thrashing, hauling, &. — 

The same firm shows a compound spring-mounted 
road locomotive, fitted with steam water lifter and 
96 ft. of suction hose, winding forward drum and 
75 yards of steel wire rope, injector, &c., com- 
plete. This engine is specially designed for con- 
tinuous haulage, being fitted with an additional 
front tank placed under the boiler barrel, enlarged 
coal bunker, and large-sized wheels, mounted on 
the Fowler spring gear, which reduces jar and 
vibration on the roads. 

Messrs. Ransomes, Sims, and Jefferies of Ipswich 
show one of their 8 horse-power nominal portable 
steam engines, fitted with Head and Schemioth’s 
patent apparatus for burning straw or other vege- 
table refuse, such as reeds, cotton or maize stalks, 
sugar-cane or indigo refuse, brushwood, &c. These 
engines are made from 4 to 30 nominal horse-power, 
and when working at their normal steam pressure 
of 80 Ib., they will develop about three times the 
nominal horse-power. When burning straw the 
consumption is from three to four times the weight 
of coal, and from eight to ten sheaves of straw are 
required to thresh 100 sheaves of corn. The engine 
is provided with a steam-jacketed cylinder and 
with wrought-iron crankshaft brackets riveted to 
the boiler, the bearings of the crankshaft having 
both vertical and horizontal adjustments for taking 
up wear. The governor is of the high-speed, piston- 
valve type, and the eccentric is so arranged that 
the flywheel can be made to run in either direc- 
tion. The boiler has a raised-top firebox to secure 
ample steam room, and abundant space is provided 
round the firebox and tubes for the free circulation 
of water and removal of sediment. 

Another engine by this firm is a vertical high- 
speed compound of the ‘‘open” type; it has been 
specially designed for driving dynamos, centrifugal 
fans, pumps, and other high-speed machinery, 
either coupled direct or by belt. All the recipro- 
cating parts are well balanced. The bearings are 
provided with screw adjustments, and can be got at 
without difficulty. The lubrication of every work- 
ing part is automatic and continuous, visible-drop 
oil-feeds with regulating valves being provided 
throughout. The exhibitors make these engines 
either single or compound, in eight standard 
sizes, 

Messrs. Richard Hornsby and Sons, Limited, of 
Grantham, exhibit three Hornsby-Akroyd oil en- 

ines, of 5, 63, and 40 brake horse-power. The 
st-named is specially interesting from being the 
largest oil engine at the Exhibition. It covers a 
space of 15 ft. by 8 ft. 9 in., and has two flywheels 
7 ft. in diameter. The 5 horse-power engine is 
also of the fixed type, and occupies a space o 
8 ft. 4in. by 5 ft. 6 in.; while that of 6} horse- 
power is made portable by being mounted on an 
iron frame and four wheels. The flywheel of this 
engine is 4 ft. 6 in. in diameter, and it runs at a 
speed of 215 revolutions per minute ; this engine 
is specially built for agricultural purposes. he 
Hornsby-Akroyd engine is now developed into a 
standard type, and has grown in favour during the 
past few years. It has been described in detail in 
our columns, so that any further notice is unneces- 
sary here. It may, however, be mentioned that 
the cost of running (except presumably for the 
smallest: sizes) is less than fa. per indicated horse- 
power per hour, at the average price of the oil 
employed, which may be of the comparativel 
ar class, weighing 9.25 1b. per gallon, thou 

© most economical oil is that weighing 8 25 lb. 
Per gallon, with a flashing point of 96 deg. There 
ere many advantages in the oil engine, especially 
- agricultural purposes ; one of the most obvious 

ing that it can be started and stopped when 
— without waste of fuel. ! 
Lin ogg Ruston, Proctor, and Co. Limited of 

n, make a fine display of steam engines, the 


larger ones of which fall outside the limit of 
agricultural requirements, unless for exceptional 
fixed plants. One of these is a simple Corliss 
engine of 40 effective horse-power. It has a steam- 
jacketed cylinder 11 in. in diameter and 28 in. 
stroke, with Reynolds-Corliss valve gear and 
spring governor, with safety cut-off in case the 
two governor belts break or come off—-almost 
impossible contingencies. The engine is provided 
with forced lubrication, oil collectors, and_-filter. 
The second engine shown by this firm is a vertical 
compound, driving a 30-kilowatt dynamo. There 
is also a vertical’ compound engine, with cylinders 
9in. and 15} in. in diameter and 10 in. stroke. 
Besides these there are : a 25 horse-power indicated 
horizontal engine, with cylinders 10 in. in diameter 
and 20-in. stroke ; another of 15 horse-power and 
8 in. by 12 in. cylinders ; an 8 (brake) horse-power 
Ruston oil engine, of their standard type, and con- 
suming .696 ar of oil per effective horse-power 
per hour ; and a 20 horse-power indicated portable 
engine, with 10 in. cylinders and 12-in. stroke. In 
all respects this is an excellent exhibit. 

Messrs. Richard Garrett and Sons, Limited, of 
Leiston, show a single-cylinder portable engine, 
constructed for a working steam pressure of 100 lb. 
per square inch, and a maximum duty of 24 indi- 
cated horse-power. The boiler is made entirely of 
Siemens-Martin mild steel—the plates are flanged 
and riveted by hydraulic machinery—and it is fitted 
with Garrett's corrugated firebox, dispensing with 
all roof stays, and considerably increasing the 
evaporative capacity, and durability of the boiler. 
The crankshaft brackets are bolted to a flanged 
steel saddle, which is riveted to the boiler. The 
governor is of the Pickering type, acting direct 
upon an equilibrium double-beat valve. 

The same firm shows a compound semi-portable 
engine, designed to develop, with a steam pressure 
of 140 1b. per square inch, 80 indicated horse-power 
maximum. The cylinders are 9} in. and 14$ in. 
by 16 in. stroke, and the normal speed is 130 revo- 
lutions per minute. The boiler is fitted with 
Garrett's corrugated firebox. The starting slide 
is so arranged that high-pressure steam can be 
admitted into both cylinders, which is a great ad- 
vantage when starting with a heavy load, or when 
great power is required for a short time only. The 
high-pressure cylinder is fitted with Rider’s auto- 
matic expansion gear, which is actuated by Proell’s 
patent spring governor. The low-pressure cylinder 
is provided with Trick’s slide valve working at a 
constant cut-off. The crankshaft is of the slotted 
type, the cranks being set at right angles, and is 
supported by three bearings of amplesurface. The 
lubrication of all bearings is effected by means of 
sight-drop glass lubricators, and the cylinders are 
lubricated by Mollerup’s oil press. For convenience 
of lubrication and attendance, the engine is pro- 
vided with a balcony on each side, and one at the 
back of the crankshaft. 

Among other motors exhibited we find a petro- 
leum engine by Messrs. Howard, portable engines 
by Messrs. Clayton and Shuttleworth, of Lincoln, 
and by Messrs. Richard Garrett and Sons, of Leis- 
ton, Suffolk. Traction engines have been sent by 
Messrs. John Fowler and Co, and Messrs. Ruston 
and Proctor ; steam rollers by Messrs. Clayton and 
Shuttleworth, and Messrs. Marshall, Son and Co. 
The last-named is a 10-ton compound road-roller, 


f | suitable for 160 lb. working pressure, with cylinders 


bolted toa steel frame rivetted tothe boiler. The top 
covers of the cylinders are made in separate parts, 
so that the valves are accessible without blowing off 
steam in the boiler. The rear rollers are provided 
with renewable tyres and spring scrapers back and 
front. The engine is fitted with differential gear, 
for convenience in turning sharp corners and in 
rolling narrow thoroughfares, and it has a quick- 
speed governor, so that the engine can be used for 
driving fixed machinery when not rolling. These 
boilers are made in three sizes—10, 12}, and 15 tons 
—with either single cylinder for 140 lb. pressure, or 
compound for 1601b. pressure. 
Conspicuous among the implements is the steam- 
loughing installation by Messrs. John Fowler, of 
eds, already referred to. Such installations are 
largely employed in the South of France and 
in Africa (Algeria, Tunis, and Egypt), for the 
deep cultivation necessary in peed the 
und for vines. Ploughs are exhibited by 
essrs. Howard and Son, of Bedford, and Messrs. 
Ransomes, Sims, and Jefferies, of Ipswich. Be- 





sides the English t of ploughs, Messrs. 


Howard show a plough with a fore carriage and 


cylindrical mould board, somewhat similar to the 
German Eckert ploughs, and a two-furrow plough 
with conical mould boards. In the Ipswich exhibit 
there is a good show of ploughs. The double, or 
two furrow ploughs, made by this firm are lightly 
but very strongly framed of steel, with chilled 
breasts and landsides. ‘The wheels are bushed, and 
have specially wide tyres for working over soft 
land. e furrow and land wheels are on separate 
axles, for adjustment and lifting, but both are con- 
trolled by one lever, which regulates depth of cut, 
and lifts the aap. se for travelling or turning. These 
ploughs can bgt with disc coulters, and one 
is shown fitted with a maize-sowing device, the 
revolving distributor of which is mounted on a 
vertical axis, driven by gearing, and a transmission 
chain from the leading wheel ; this device is thrown 
out of gear automatically when the plough is lifted 
at the end of the furrow. The three-furrow 
ploughs shown by the same makers are specially 
adapted for light and medium soils. Their special 
feature is the Jefferies double-wheel lifting device, 
now largely adopted, and by which the use of 
multiple hand-ploughs is rendered easy. 

Cultivators are shown by Messrs. Howard; 
Messrs. Massey, Harris, and Co., of Toronto ; and 
Messrs. Ransomes, Sims, and Jefferies. 

Messrs. Howard’s exhibit may be mentioned here 
as awhole. It includes the well-known Howard 
Champion plough with flanged steel beam, and the 
familiar form of mould board ; some admirably de- 
signed multifurrow ploughs, and ploughs specially 
constructed for Continental and Colonial ploughing, 
are exhibited. There are also the steel simplox 
harrows for seed covering and steel tripod grass 
harrows shown alongside a Howard Champion culti- 
vator, an implement which has attracted no little 
attention. 

The Howard straw trusser, for use with threshing 
machines, and which, it appears, is in considerable 
demand on the Continent, is shown along with the 
Howard perpetual fodder press with patent self- 
wiring mechanism. The automatic mechanical 
feeding and wiring, simplify and reduce the manual 
labour incident to the rapid baling of hay and straw 
to such a degree that the attendant has little to do 
besides placing the material within reach of the 
feed arm. 

Messrs. Massey and Co.’s cultivators have flexible 
teeth mounted on independent frames, and fitted 
with a broadcast distributor ; these machines are 
specially adapted for spring sowings. The firm shows 
a new cultivator, with eight flexible teeth mounted 
on two frames, which can at will be rendered 
independent in a horizontal plane, so as to serve 
for cleaning between wide rows. The wheels are 
adjustable on the axle, and can be moved to and 
fro to suit the desired distances apart ; for ordinary 
harrowing, the frames can be made rigid hori- 
zontally. The Ipswich steel cultivator (Messrs. 
Ransomes, Sims, and Jefferies) is a general utility 
implement, being adapted for spring and autumn 
fallowing. for hoeing and grubbing. They are 
made with one steel through axle, and the tines 
are raised and lowered by one lever. The wheels 
are of steel, with easily renewable centres; a 
swivel wheel relieves the horses of considerable 
weight. The tines are carried on four frames, 
hinged in front to secure flexibility. The tines are 
reversible, so that when one point is worn, they 
can be easily removed and replaced in a reverse 
position ; one bolt suffices to fix them. Spring 
curved tines on hinged sectional frames characterise 
the Ransomes’ cultivators. The implements can 
be fitted with broadcast sowers for grain and grass ; 
the transmission is by chain, and the distributor is 
of the ‘‘ force-feed” order, with a serrated roller. 
This device is easily added and removed. Messrs. 
Barford and Perkins, of Peterborough, send 
examples of their standard rollers, the weights of 
which can be varied by filling them with water, to 
increase the pressure on the ground without largely 
adding to the friction on the bearings, which takes 

lace when the rollers are weighted by a loaded 

x carried on the frame. Among the manure 
distributors may be mentioned those sent by 
Messrs. J. Smyth and Sons, of Peasenhall, Suffolk, 
and Messrs. Sargeant and Co., of Northampton ; 
the patterns of these two makers are too well 
known in this country to require description. Seed 
drills are also exhibited by the same firms. In the 
Sargeant drill the tubes are of rubber, and the 
coulters are replaced by nig ere - discs, similar 
to those which are somewhat largely employed in 





the United States. A multiple plough, for beet- 
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root and cereal culture, is shown in the exhibit of 
Messrs. J. Smith and Sons ; this is the Priest and 
Wollnough pattern. 


(To be continued.) 





THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 


Tur EXHIBIT OF THE VAN DEN KERCHOVE CoMPANY, 


THE engine exhibited by the Société Anonyme des 
Anciens Ateliers de Construction Van den Kerchove, 
of Gand, is of the compound tandem type; it drives 
direct a triphase alternator, sa wee i the Com- 
pagnie Internationale d’Electricité, of Lié¢ge. The 
normal power of the engine is 1000 horse-power indi- 
cated, at a pressure of 128 lb., and with a total expan- 
sion of about 13 times the admission. The principal 
dimensions sre: Diameter of high-pressure cylinder, 
24.80 in.; diameter of low-pressure cylinder, 42.91 in.; 
length of stroke, 47.24 in. The normal running speed 
is 100 revolutions per minute ; but in consequence of 
the critical speed of the alternator it drives, being 85 
revolutions, the rate of the engine was reduced. This 
engine has a steam distribution of a novel type, which 
constitutes its chief interest. The principle of the 
gear is based on the use of four distinct piston valves, 
working vertically in the bottom of the cylinders. The 
section, Fig. 4, page 431, gives a clear idea of the arrange- 
ment. The piston valves are simply rods surrounded 
with —— segments ; they are connected to the rods 
that control their movements. The cylindrical seats 
in which the valves are placed are provided with ports 
that are in communication by a circular channel with 
the cylinder. When the admission valve, which is the 
upper valve in the section, is lifted, it uncovers the 
— and the steam enters the cylinder from the 
ottom ; as soon as the valve falls, the admission, of 
course, ceases. The exhaust takes place in a similar 
way. Raising the piston valve opens the exhaust 
port, and the steam escapes through a a not 
shown in the section. The advantages claimed by the 
exhibitors for this special system are as follow : 

1, The steam rises towards the admission ports, and 
therefore the quantity of water brought with it is re- 
duced to a minimum ; on the other hand, the water 
which may be in the cylinder escapes easily through 
the exhaust ports which are in the lowest position. 

2. Waste spaces are reduced to a minimum, and the 


sy sarees 
pages 12, 


647, 712, 746, 815, and 846 of vol. Ixix., and 
, 79, 131, 149, 207, 264, 296, and 368 ente. 





SLIPWAY AND ENGINEERING 
(For Description, see Page 436.) 








surface in contact with the steam after its admission 
is but small ; the bottom of the cylinder is heated by 
the admission and exhaust steam passages. From this 
it results that the initial condensation is relatively 
very small, 

3. The vertical positions of the piston valves prevents 
all wear due to the weight of the moving parts; the 
only friction that occurs arising from the contact be- 
tween the packing rings of the valves and their seats. 

4. Perfect balancing under all pressure is ensured. 

The controlling mechanism of the valves very closely 
resembles that of others of the same class, with some 
important distinctions. A special feature of the Van 
den Kerchove valve is that they close upon a seating, 
but are free to pass beyond the point of cut-off, and 
to aid the reverse movement to acertain extent. This 
allows the admission valves to acquire progressively, 
and without any shock, a certain velocity at the 
moment of admission; and inversely, when the valves 
are released they fall at once, cutting off the steam 
sharply. Their velocity is controlled by the dashpot 
only after closing ; in such a way the regulating of 
this dashpot is very simple, and once fixed is adapted 
for all degrees of cut-off and steam pressures. The 
exhaust valves are operated by a positive movement 
without the aid of cams or springs. 

The regulator is of simple desiga ; it is placed at 
the centre of the cylinder and controls the position of 
the release cams in avery efficient manner. In com- 
pound engines it acts at will on all the cylinders, or 
only on the high-pressure cylinder. A system of 
levers permits the correction of any irregularities of 
steam admission at both ends of the cylinder by vary- 
ing the inclination of the connecting-rod. Avery duis 
safety arrangement is provided, by which steam can 
hes off automatically in the event of the regulator 
ailing. 

The condenser and air pump are placed below the 
floor level; the air pump is vertical and has a foot 
valve to insure the maintenance of a vacuum. The 
lubrication is both forced and by hand, and in all 
respects the engine is an excellent piece of design and 
workmanship, which fully sustains the high reputation 
of the company. 


Messrs. SvLzER BrotrHEers, oF WINTERTHUR, 
SWITZERLAND. 

The great Swiss firms, whose names are familiar to 
rig Aine age 2 and electrician, make a fine display at 
the Paris Exhibition. The famous firm of Sulzer 
Brothers has a large and varied exhibit. Among 





the machines shown, either actually or by models or 
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ga are ventilators, with propeller blades of 
ronze or cast steel, for supplying large quantities 
of air against small resistances, and also centrifugal 
ventilators, aspirators or blowers, capable of supplying 
7000 cubic feet of air a minute against a water h 
of 24 in. The two ventilators which the firm has 
erected at Iselle, at the southern entrance of the 
Simplon Tunnel, have wheels of a diameter of 12} ft. 
and, running at 350 revolutions, give 880 cubic feet of 
air per second. A large centrifugal pump, which 
raises 1500 gallons of water per minute to a height of 
213 ft., was constructed for the water works of Frank- 
furt-on-the-Main, which already possesses three sets 
of this machinery. In Geneva there is a centrifugal 
poewe made by this firm coupled directly with a 1000 

orse-power electric motor, which has to raise 22,500 
litres of water per minute to a height of 140 metres 
(5000 gallons to 460 ft.). The maximum height of lift 
for one pump is 150 metres (490 ft.). 

These high-pressure centrifugal pumps are con- 
structed like inverted reaction turbines. A great 
variety of radiators is shown, for low - pressure 
steam and hot water installations. Our readers may 
remember from our remarks on the visit of the In- 
stitution of Electrical Engineers to Switzerland, last 
autumn, that the large foundry is. especially fitted for 
this branch of manufacture. Together with the branch 
establishment in Ludwigshafen on the Rhine, the 
works of Sulzer Brothers now cover an area of 
acres, 16 acres being under roof. The firm gives em- 
ployment to 4100 men; the power employed in the 
works, 1500 horse-power, is derived from 24 engines 
and 22 boilers; there are 1030 lathes and other ma- 
chine tools, 96 cranes and lifts, &c. The foundry 
output of 1899 was 15,100 tons, and up till the 
end of 1899 the firm had built 4375 steam engnes 
of 504,350 horse-power, 4420 boilers, 525 compressors, 
210 rock-drills, 120 vacuum apparatus, 26 steamsbips, 
and completed 3100 heating installations. The be 
terthur Works date from the year 1834, the brane 
establishment at Ludwigshafen from 1881. ; 

Referring to one of the chief exhibits, the subject of 
our illustration on 438, it will be seen that it is 
horizontal founiopliuler triple-expansion engine, 
is, in its valve gear, of the type of the remarka 
horizontal and vertical engines, of 3000 horse-powers 
which the firm finished for the Allgemeine at 
tiits-Gesellschaft, of Berlin, last year. In the Exhi 
tion the engine is coupled with a fi wheel ent 
Messrs. Brown, Boveri, and Co., of Baden, Swi 





land. The chief dimensions of the Sulzer engine are; 
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14 in. outside diameter. These tubes are each bent 
to the curvature of the firebox, and each makes about 
five-sixths of a circle, the ends being expanded into 
steam boxes at each side of the chimney. One of 
these boxes is divided into two compartments, the 
effect being that the boiler steam enters thirty tubes, 
and passes round the smokebox, and then makes a 
second circuit of the superheater through the other 
thirty tubes, and thence to the steam chest. 

The tubes are arranged in three rings of twenty 
each. The firebox gases are delivered among these 
rings, and then pass upwards on each side, among and 
parallel to the tubes. At the top there are a number 
of holes affording communication between the annular 
space and the smokebox, these holes being covered 
with flap valves, which are all geared together and 
controlled from the footplate. Hence the draught 
through the superheater is at the control of the 
driver, who can increase and diminish it at pleasure. 
These valves are also connected with the variable 
blast nozzle in such a way that when a hard blast is 
used they are partly closed ; this is important, as the 
draught through the superheater varies with the 
intensity of the blast. 

We hope in a future issue to publish detail drawings 
of this locomotive, and also to give an account of its 
economical performance. It is anticipated that the 
coal consumption will be reduced 25 per cent., and 
the water consumption 33 per cent. 





THE QUADRUPLE-EXPANSION ENGINES 
OF THE CUNARD LINER “IVERNIA.” 
In accordance with the promise made in our issue 

of September 21, when we reproduced the deck plans 
of the new Cunard steamer Ivernia, we this week pub- 
lish a two-page engraving of the Lag RK emery 
engines ae boilers. The ship was built by Messrs. 
C. S. Swan and Hunter, Limited, and the machinery 
by the Wallssnd Slipway and Engineering Company, 
Limited, Newcastle-on-Tyne. The ship is the largest 
and the engines the most massive constructed on the 
north-east coast; and it is probably more than a 
coincidence that Mr. Andrew Laing, the general 
manager of the Wallsend Company, who designed 
these quadruple engines for the largest Cunard liner, 
had also the satisfection while at Fairfield of design- 
ing and constructing the powerful triple-expansion 
engines for the Campania and Lucania. The success 
of these is in a fair way of — repeated in the 
Ivernia. The machinery of this latter consists of 
two sets of quadruple-expansion engines, with the 
cylinders arranged and balanced so as to reduce 
vibration to a minimum, 

The cylinders are of the following dimensions : 
28 in., 41 in., 584 in., and 84 in. in diameter, with a 
common stroke of 54in. Each cylinder is to be fitted 
with a separate liner, the second intermediate and 
low-pressure being steam jacketed. The pistons are 
of steel. Each c Minder is carried on two plain iron 
columns of box form, both the front and the back 
columns of each engine being fitted with separate 
guide faces for the piston-rod guides. 

The condenser is entirely independent of the fram- 
ing of the engines, and is made of circular form and 
attached to the back columns. The air pump, feed, 
bilge, and sanitary pumps are worked from levers 
attached to the first intermediate engine. 

The soleplate is of cast iron of strong box form, and 
attached to and forming part of the soleplate is the 
thrust-block, which is of very massive construction. 
The shafting throughout is made by Sir W. G. Arm- 
strong, Whitworth, and Co, Limited, Manchester, 
from their hydraulic forged fluid compressed ingots, 

The valve gear is worked by the usual double 
eccentrics and link notion, the reversing being done 
by a Brown’s combined steam and hydraulic engine. 
The whole of the starting and handling gear is focussed 
to one column for each set of engines. 

The propellers are three-bladed, the blades being 
made of manganese bronze. 

The machinery department is supplied and fitted 
with a very complete installation of auxiliary ma- 
chinery. The circulating water in the condensers is 
supplied by two centrifugal pumps and engines mana- 
factured by Messrs. Gwynne and Co., London, one 
pump supplying each main condenser, The main feed 
pumps consist of two pairs of Weir’s independent 
duplex automatic pumps which work in conjunction 
with large Weir's direct-contact heaters placed in the 


engine casing. As before mentioned, there are feed | }, 


pumps also working from the main engines, but these 
are merely there as a stand-by. The feed water is 

through a Harris feed-water filter before going 
to the boilers. 

The special feature in connection with the auxiliary 
machinery is two very large combined evaporators and 
winch condensers and distilling apparatus. This plant 
is — of supplying all the make up feed required 
for the main boilers, so as to insure a continuous supply 
of fresh water, and also of providing a very ample 
supply of fresh drinking water. These evaporators 


densers in port, all the deck and auxiliary machinery 
being arranged to exhaust into them. There are also 
three Cameron pumps, two of them being fitted for 
fire, bilge and sanitary purposes, while the other is a 
very large ballast pump. 
he boilers are illustrated on page 434, and the 
engraving incidentally shows the fine boiler shop at 
Wallsend, which has been reconstructed under Mr. 
Laing’s direction. There are nine boilers, single- 
ended, 15 ft. 6 in. mean diameter by 11 ft. 6 in. long, 
and they are constructed for a working pressure of 
210 1b. They are arranged in one boiler compartment 
in three rows, six being placed back to back ; three of 
the main boilers are fired from a stokehold aft, the other 
six being fired from one common stokehold forward. 
There is, in addition to the main boilers, one large 
donkey boiler, 14 ft. 6 in. in diameter by 10 ft. long, 
placed on the main deck for driving the deck machinery, 
and for general purposes. The vessel is fitted with 
one large double funnel, the diameter of the inside 
rtion being 15 ft. and the total height being 140 ft. 
rom the keel. The main steam pipes are of wrought 
iron, lap-welded, fitted with the necessary expansion 
joints, and were made by Messrs. A. and J. Stewart 
and Menzies, Limited, Glasgow. The boilers are 
fitted with Howden’s forced draught arrangement, 
the air being supplied by two large fans, which are 
placed in the engine-room conveniently to the starting 
platform, so that they are always under the immediate 
control of the engineers on watch. 

The Ivernia has been running on the mail service 
between Liverpool and New York, for although 
primarily intended for intermediate service, her speed 
of 164 knots, her great seaworthiness, and substantial 
comforts, have made her most popular. This result 
has been achieved largely because the contractors 
had in the work of design and construction the assist- 
ance of Captain Watson, the Marine Superintendent, 
and Mr. W. Bain, the Superintending Engineer of 
the Cunard Company—both of whom have excep- 
tional experience of the requirements of the Atlantic 
service. 





ARGENTINE Raitways.—The Buenos Ayres and Pacific 
Railway Company has been making surveys for an exten- 
sion of its Rufino Italo line to Buena Esperanza, a distance 
of 75 miles. The Western, the Argentine, and the 
Pacific Companies will all soon reach San Rafael and an 
important mineral district will then be opened up. 





Wrreness TELEGRAPHY: Erratum.—In our account 
of the discussion on wireless telegraphy at the Inter- 
national Electric Congress, published on page 413 of our 
issue of Septemper 28, we said, in relation to Mr. Gavey, 
that in February, 1897, while en on experiments on 
the electromagnetic system of wireless telegraphy across 
Loch Ness, it occurred to him to establish telephone con- 
nection by inserting a telephone apparatus in the parallel 
wires along the banks of the lake. The date 1897 ap- 
by a printer’s error ; it was in the year 1894 that 
the experiment was made. 





New York Rapip Transtr UNDERGROUND RaiLway. 
—The contract for this line was awarded to Mr. J. B 
McDonald, of Park-row Building, New York. Mr. 
McDonald divided the work into 15 sections and sublet 
contracts for them. Each of the contractors, who are to 
build the various sections, will perform all work complete 
on the sections which were awarded them. Besides the 
machinery and apparatus required in performing the work 
of tunnelling, the respective contractors will equip their 
sections complete, this work requiring ventilating plants. 
The tunnelling in all the sections above Union-square 
will require considerable rock drilling and blasting. For 
this purpose certain of the contractors are purchasing air- 
pee me J plants and the necessary accessories. In 
certain of the sections running through Harlem, viaduct- 
work will be necessary, where the line emerges from the 
tunnel and runs overhead. Work is now being started 
simultaneously on all sections. Three years will be 
required for the completion of the line. 





Tue Unitep States Navy.—Two of the six new first- 
class line of battleships building for the United States 
Navy are practically completed, and another is fast 
nearing that stage, according to a statement issued by 
the Bureau of Construction and Repair of the Navy De- 
partment. The Alabama, which recently had her initial 
trial, is set down as 99 per cent. completed ; and the 
Wisconsin, which is scheduled to make her trial run on 
the Pacific Coast, is stated to be 96 ee cent. completed. 
The Illinois, which will be the next ship to be launched, is 
uilding in Newport News and stands at 85 per cent. 
Work on four of the sheathed protected cruisers has 
barely — and the other two, the Denver and the 
Cleveland, stand at 24 and 15 per cent. respectively. The 
four monitors are each about half completed. Of torpedo- 
boat destroyers the Lawrence, and the MacDonough are 
nearest completion, standing at 97 and 95 per cent. re- 
a. Eight of the new torpedo-boats are nearly 

nished—the \dsborough standing at 99 per cent., the 
Stringham at .98 per cent., the Baily, the Stockton, and 
the Barney at 96 per cent., the Blakely and the De Long 


— 


NOTES FROM THE NORTH. 
Giascow, Wednesday, 
Glasgow Pig-Iron Market.—The warrant market yester. 
day forenoon showed a restricted business, the turnover 
only amounting to 1500 tons, and — were again fiat, 
Scotch iron fell 24d. per ton. In the afternoon 5000 tong 
‘ket was weak, Scotch closing 6d, 
ay. The settlement prices at the 
close were: Scotch, 66s. ton ; Cleveland, 693.; Cum. 
berland hematite iron, 77s. 3d. per ton. On the following 
forenoon some 8000 tons of iron were dealt in, and prices 
had a further fall. Scotch dropped 5d. per ton and hema. 
tite iron 44d. per ton, Only 1000 tons c d hands in 
the afternoon, and prices were still easier, Scotch closing 
5d. per ton down on the day, and hematite iron 6d. per 
ton. At the close the settlement prices were : 663. 14d., 
683. 6d., and 76s. 9d. per ton. At the forenoon 
session of Monday’s market about 5000 tons were sold, 
and that included some lots at 66s. 6d. down to 663. 3d, 
per ton for end of the year delivery. From Friday 
Scotch lost 4d. per ton, while hematite iron rose 14d. per 
ton. In the afternoon 7000 tons were dealt in, and 
Scotch fell another 1d. per ton. The settlement prices 
at the close were: 653. 9d., 68s. 6d., 763. 104d. per 
ton. Prices continued to recede on Tuesday. Dur- 
ing the forenoon business was confined to 5000 tons of 
Scotch iron, and the price fell 2d. per ton. About 8000 
tons changed hands, and the close was steady, Scotch 
recovering 1}d. per ton. At the close of the market the 
settlement prices were: 65s. 74d., 68s., and 76s. 9d. per 
ton. On the pig-iron market this forenoon some 5000 
tons of iron were sold. ‘‘ Bear” covering led to a rise 
of 1s. 10d. ey ton for Scotch. Other 5000 tons changed 
hands in the afternoon, and a reaction in Scotch iron 
followed. Scotch was also sold at 67s. 6d. per ton for 
the end of the . The settlement prices were : 67s. 34., 
68s., and 77s. 3d. per ton. The following are merchants 
current quotations for makers’ No. 1 iron: Clyde, 83s. 6d. 
= ton ; Gartsherrie and Calder, 84s.; Summerlee, 87s. ; 
oltness, 90s. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock at ), 823. 6d. ; Shotts 
(ship at Leith), 86s.; Carron shipped at Grange- 
mouth), 84s. per ton. Here are the shipments of pig iron 
from all Scotch ports for last week: To India, 170 
tons; to Australia, 370 tons; to France, 325 tons; 
to Germany, 322 tons; smaller quantities to other 
countries; and 2764 tons coastwise. The total was 
4268 tons, against 5037 tons in the corresponding week of 
last year. The quantity of iron —— hands continues 
to be very limited, as operators are afraid to sell ‘‘ short” 
so long as the stock is practically in the hands of one firm 
of brokers, while the very dull reports received from the 
various centres of the iron trade, both at home and 
abroad, deter any one from buyi Makers’ prices all 
round are distinctly easier, but the reductions do not 
appear to have tempted consumers to buy for anything 
but their immediate wants. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
87,969 tons yesterday afternoon, against 89,979 tons yester- 
day week, thus showing a reduction for the past week 
amounting to 2010 tons. 


_ Finished Iron and Steel.—The steel-plate trade locally 
is very dull. The nominal price is 8. per ton, less 5 per 
cent., delivered at the Clyde shipbuilding yards; but it 
is reported that considerably less than that figure has been 
accepted, and merchants are also reported to be cutting 
makers’ prices. Indeed, one firm of steel makers are said to 
have reduced their price for steel ship-plates to the extent 
of 5s. per ton. A large quantity of American steel has been 


were sold, and the 
per ton down on the 


| sold for delivery on the Clyde and at Belfast at a price 


considerably under that quoted above, and it is this com- 
tition that is causing the very flat tone. On the Kast 
t, on the other hand, which is not so open to American 
competition, the market is much firmer, and a large 
amount of business is reported to have been put through 
at 8. per ton, less 24 per cent. discount. It is said that 
the American manufactured iron, which has already 
reached these shores, is not giving satisfaction, as the 
sizes are very irregular. This has long been a complaint, 
especially in the case of imported cast-iron goods. 


Wages in the Iron Trade.—The following intimation 
has been communicated to Messrs. James OC. Bishop and 
John Cronin, joint secretaries of the Scottish Manufac- 
tured Iron Trade Conciliation and Arbitration Board : 


‘149, West George street, Glasgow, 
esa “* September 29, 1900. 
—In terms of the remit, I have examined 
the employers’ books for July and August, 1900, and I 
certify that the average realised net price at works 
brought 7 is 82. a per - tii 
‘Tam, gentlem our obedient ser 
ier co OHN M. Macteop, C.A. 


The effect of the above will be an increase of 2} per cent. 
in the wages of the workmen, dating from Monday, 
1st inst. me 
Clyde Shipbuilding Trade: Launches in Septenber.— 
The imgboremnent which set in last month in regard to 
new contracts in the shipbuilding trade was main- 
tained throughout September, and a number of im- 
portant orders were booked. There were numerous 


* Gentlem 


” 


reports that various yards in the lower es hi c 
includi tay Rodger and Co., Hamilton 
and Co., Tuscell’and Co., and Duncan and Oo., all of 


: ting to a total of about 50,000 tons 
ges ne Long marys of the new vessels refe 


of new shipping, but many 1 
to had been weeks ago. The new work includes 
the Fa. : oe Fairfield Shipbuilding and beg 7 
i m , Govan, a large steamer for 

Seseedhio Cameneaiy 3 Messrs. Macmillan and Sons, Dum- 








are so arranged that they can be used as winch con- 


at 92 per cent., and the Shubrick at 90 per cent. respec- 
tively. The submarine torpedo-boat Plunger, building by 
the Trigg Company, stands at 85 per cent, 





barton, four large steamers for British owners ; Messrs. 











OcT. 5» I goo. | 


ENGINEERING. 


437 











y and Brothers, Dumbarton, two large screw steamers 
for the British India Steam Navigation Company ; Messrs. 
A. and J. Inglis, a similar order for the same owners; D. 
J. Dunlop and Co., Port Glasgow, two passenger and 
cargo steamers for the Eastern trade ; Messrs. Murdoch 
and Murray, Port Glasgow, a steamer of 250 ft. keel, for 
Nova Scotia owners: the Greenock and Grangemouth 
Dockyard Company, a vessel to ee | 2300 tons, for 
Spanish owners; and Messrs. Beardmore and Co., 
Govan, a large steamer for the Admiralty. The following 
vessels were included in the launches of the past month : 
The Zaanland, 4100 tons, built by Mersrs. Ru 
and Co., Port Glasgow, for an Amsterdam firm; the 
Edderton, 3000 tons, built for Maclaren and Maclaren, 
of Glasgow, by Messrs. Rodger and Co.; the Scindia, 
4800 tons, built by Messrs. Henderson, Meadowside, 
Partick, for the Anchor Line; the Evangeline, 3800 tons, 
built for the Furness Line, by Messrs. Stephen and So 
Linthouse ; and various other vessels of 1650, 1250, an 
1200 tons, and since ranging down to 300 tons. There 
were also two hopper barges, of 400 tons and &00 tons, 
built by Messrs. Simons and Co., Renfrew. “In all there 
were 16 vessels launched, of a total of 27,000 tons, as com- 

with 26 vessels, of 46,050 tons in the same month of 

t vear. 

Tramway Appointment.—The Tramways Committee of 
the Glasgow Corporation have unanimously appointed 
Mr. William Hoing, works manager to Messrs. James 
Carmichael and Co., Dundee, to be mechanical engineer 
in charge of the Pinkston Power Station, Port Dundas, 
Glasgow. 

A New Clyde Lighthouse.—Killanbringan Lighthouse 
and Fog-Signal Station, near Portpatrick, on the Wig- 
townshire coast of the Irish Channel, was inaugurated on 
Saturday morning at an early hour. The light is a very 
oni one, equal to 115,000 standard candles, and 
shows 19 miles in clear weather. The station has been 
two and a half years in course of erection, and is con- 
sidered to be one of the finest in the Scottish group. The 
light at Portpatrick Harbour has been discontinued. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed Honour for Sir Joseph Pease.—In view of a 
possible celebration of the 75th aniversary of the openin 
of the Stockton and Darlington Railway, it is suggest 
that Sir Joseph Pease, Bart., should be presented with 
the freedom of the borough, and be invited to accept the 
post of Mayor of Darlington during the next year. 


Mr. Carnegie on the British Workman-—Speaking at 
Halifax last Wednesday, in connection with the com- 
mercial education scheme formulated by the Chamber of 
Commerce of that town, Mr. Andrew Carnegie said they 
were on the right track. They must educate their young 
men, and employers of labour must do something too. 
The young man of exceptional ability must be called up, 
and made a partner, That was the great secret of suc- 
cess in America, where employers were always on the look- 
out for clever young fellows. The British workman 
was slow and peculiar; he had not the alertness of the 
American, though when he went to America he often 
beat the native. Lots of Britons held their own there, 
but they were changed men. 


Hull Corporation and the Huli and Barnsley Railway. 
—The Hull Corporation Parliamentary Committee on 
Thursday passed a resolution expressing the view that, 
having regard to the important financial interests held 
by the City Corporation in the Hull and Barnsley Rail- 
way, the directors, in choosing their new chairman, 
would further the best interests of the shareholders by 
appointing one of the commercial members of their board 
to the vacant position. The member suggested was 
Alderman Massey. 


_ The Woolcombing Trade.—A circular, signed by prac- 
tically the whole of the trade, has been issued giving 
notice of an all-round increase of rates in the woolcombing 
industry. The revised price came into force on the 1st 
inst., but for all lots then in work 14 days will be allowed 
for completion. 


South Yorkshire Coal Trade.—Although the steam coal 
trade is still good, it is not marked by so much pressure as 
it has been during the last few months. The export de- 
mand continues heavy. The best qualities sell readily, 
and what falling off there is is in the commoner sorts. 
The trade in house fuel is reviving, and merchants are 
again busy. Gas companies are pressing for heavy deli- 
Veries, but they are unable to procure sufficient to form 
stocks. Best Yorkshire hards are quoted at 163, 6d. to 
17s. 6d. per ton, and inferior sorts 23. less per ton, best 
Silkstone 153, to 163, and best Barnsley softs 14:. to 
14s. 6d. Coke is selling less readily, and makers are 
accepting lower rates for future deliveries. 

Tron and Steel.—The position of trade in South York- 
shire is by no means as strong as it was a month ago. 
There is a great deal of Government work on hand, and 


many of the large firms are busy. In the engineeri 
houses, however, few new orders are coming to hand. Work 
mes scarcer every week. There 


at the rolling mills beco 
i¢ a fair demand for Siemens-Martin steel, but Bessemer 


illets are going ve slowly. During the week bar iron 
prices have dropped 1/. per ton, and pig iron is much 
weaker than has been the case for some time past. There 


is little change in hematite qualities. West coast brands 
are making 933, to 943.; east coast ditto, 923. to 93s.; Lin- 


colnshire No. 4 foundry, 663. to 663. 6d.; forge dit 
_ 6d.; Derbyshire No. 3 foundry, 67s. to ; fomge 
Itto, 623. 6d. ‘to 833.; bars, 97. 103. to 10/. 53.; sheets, 


1. to 11/, 15s, 


1] Foundry No. 4 was put at 663, and grey forge at 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mipp.LEsBRouGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
fairly large attendance on Change, but the topic of con- 
versation was politics, and business was almost at a 
standatill. It was difficult to obtain quotations. About 
693. was the figure for prompt f.o.b. delivery of No. 3 
g-m.b. Cleveland pig iron, and there were pty 
of merchants ready enough to sell at that figure. 


64s. 6d., and stocks of these qualities were said to 
be increasing. East coast hematite pig was in only 
moderate request, and sellers appeared to realise that it 
was necessary to reduce quotations so as to obtain orders. 
Makers, most of whom have still a good deal of 
work on hand, were not dis to take less than 
84s. for early delivery of Nos. 1, 2, and 3, but 
merchants sold at » and were pre to do 
ayo d extensive business at that price. Buyers were very 

kward. Spanish ore was quiet. Rubio was nominally 
21s. 9d. ex-ship Tees—a price which sellers declared they 
were bound to hold to, so long as freights from Bilbao to 
Middlesbrough are kept at from 8s. to 8s. 3d. To-day 
there was little or nothing doing on Change. _ 

Manufactured Iron and Steel.—Very little new can be 
o> of the manufactured iron and steel industries. 

ost of the establishments still present a mone aopee- 
ance ; but, with the exception of contracts for shipbuild- 
ing material, very few new orders are being placed. 
Prices all round are pretty much the same as those last 

uoted. Common iron bars are 9/. 103.; best bars, 10/.; 
ship-plates and ship-angles, each 8/. 23. 6d.; and heavy 
sections of steel rails, 7/.—all less the customary 24 per 
cent. discount for cash, except rails, which are net at 
works. 

Coal and Coke.—Some descriptions of coal are a trifle 
easier. 
delivered here, but purchasers report that they can do 
business at rather less, 





NOTES FROM THE SOUTH-WEST. 
Cardifi.—The steam coal trade has shown rather a 
quieter — for prompt shipment have declined, 
but for for delivery the market is as firm as ever it 
was. The best steam coal has made 27s. to 293. per ton, 
while secondary —* have brought 24s. to 26s. 
ton. House coal has shown little change; No. 3 Rhondda 
large has been quoted at 21s. 6d. to 22s. per ton. As re- 
gards coke, foundry qualities have been making 34s. to 
37s. per ton, and furnace ditto 32s. to 35s. per ton. 


Great Western Railway.—A new line between Westbury 
and Patney and Chirton—forming a shorter route be- 
tween Weymouth, Dorchester, Frome, Westbury, and 
London—was opened for passenger traffic on Monday. 
There are stations at Edington, Bratton, Lavington, and 
Patney, and Chirton. 


West Gloucestershire Water Company.—The half-yearly 
meeting of this company was held at Kingswood on 
Saturday, Mr. P. Fussell presiding. The secretary (Mr. 
F. 8. Andrews) presented the report of the directors as 
follows: During the six months ending September 1, 273 
additional services have been laid on, making the number 
of houses and other em agama supplied by the company 
at that date 7559, which, together with some meter and 
miscellaneous supplies, are estimated to produce a water 
rental of 72247. per annum, This is an increase of 
4312. during the past six months. To this total must 
be added about 150/. for rent of property, &c., making a 
total estimated income of 73747. Extensions to Almonds. 
bury and Whitchurch, referred to in the last report, 
have been completed, as has also a 6-in. duplicate main to 
Keynsham. @ company is now carrying out an exten- 
sion to Wick. New engines, pumps, boilers, and engine- 
house at Frampton are in course of erection, and will be 
finished in a few weeks. Since the last Pyro, ae fully 
= shares under the Company’s Acts of 1899 have been 

isposed of ata premium of 303. per share. The accounts 
for the past half-year show that after paying all working 
expenses and interest on debenture stock, there is a ned 
profit of 2151/., which, together with 104/. brought for- 
ward, makes a total of 2255/. to the credit of revenue. 
The directors recommend a dividend at the rate of 4 per 
cent. per annum, leaving 65/. to be carried fo “ 
The chairman said the expenditure on coal during the 
past half-year was 70 per cent. more than in the corre- 
me period of 1899. The secretary and engineer 
spoke of the excellent prospects before the soureny. 
he engineer said the new engines would double the 
output of water. The directors’ —— was adopted, and 
the dividend recommended was declared. 


Cardiff Tramways.—The Tramways Committee of the 
Cardiff Town Council met on Friday (Mr. T. Andrews 
presiding), and eae plans for a new electrical power 
station on the Newport-road site, near Roath Brook, 
submitted by Mr. Ellis, the electrical tramway engineer. 
The engineer was instructed to proceed with excavations 
for concrete foundations. It was mentioned incidentally 
that precautions would be taken to prevent flooding. 
Four engines and boilers would be provided at the open- 
ing of the station, and there would be reserved space for 
another two engines with boilers. Each engine would be 
of 500 horse-power. There would also be four generators 
or dynamos of 300 kilowatts each, constructed to run by 
compound (for tramway purposes) or plain action. 

Gas at Exmouth.—The half-yearly meeting of the Ex- 
mouth Gas Company was held on Thursday, Mr. J. 


Medium blast-furnace coke is still quoted 27s. | 990 


a, the directors had been obliged to raise the 
price of gas 6d. per 1000 cubic feet. production of 
oben increased 9.6 per cent., and the consumption had 

well maintained, showing that the efforts made to 
pularise the use of gas through gas cooking stoves, gas 
res, and the automatic meter system had met with a 
large amount of success. The report was adopted, Mr. 
Willey remarking that although the extra cost of coal was 
equal to 10d. per 1000 cubic feet the oe, 4 had only 
charged 6d. per 1000 cubic feet extra. The directors 
hoped by increased consumption to make up the defi- 
ciency. The prices of American coal would probably 
bring down the cost of English coal. 


Construction at Devonport.—The next vessel to be built 
at Devonport will be a distinctly new type of cruiser. 
Her tonnage will be ter than that of the line-of-battle 
ship Montagu, and she will have a length of 500 ft. The 
Good Hope, now building by the Fairfield Company, is 
to be sent to Devonport to be completed for sea. 


Electrical Engineer for Portsmouth.—The Lords of the 
Admiralty have created the post of electrical engineer to 
rank next to the four chief assistant engineers. To fill 
this = the Admiralty have chosen Mr. L. J. Steele, 
late chief engineer to Messrs. Verity, and formerly assis- 
tant engineer to Messrs. Johnson and Phillips. Mr. 
Steele received his training at the Technical College, 
Finsbury, under Professor Silvanus Thompson and Pro- 
fessor Perry, and carried off the certificate of the college 
in 1890. He will be attached to the Dockyard statf at 
Portsmouth. 


More Coal.—Coal has been discovered under part of the 
glebe lands of Frampton Cotterell in such a position as to 
make its working comparatively inexpensive. 


New Sheer Legs at Portsmouth.—It is proposed to 
shortly raise new 100-ton sheer legs within six hours, 
The two eg legs are 175 ft. ye oy the hind leg 

ft., while the pin which joins the legs at the top 
weighs 3 tons. As soon as the legs are erected they are 
to be tested by holding a weight of 150 tons for two hours 
continuously over the large basin at a distance of 60 ft. 
from the basin wall. 


Owing to the increase in the price of coal, i and other 
—_ pri , iron, 





Maroconr's TELxcraPuy.—In a letter to the Times, 
gg yesterday, Professor Fleming announces that 

r. Marconi has solved the problem of timing his :e- 
ceivers so that each will respond only to signals sent 
from the corresponding transmitter. Thus, a couple of 
auch receivers connected to the same vertical wire can 
receive different messages sent simultaneously from two 
distinct transmitters. 





Tue French Navy.—The following additions to the 
French Navy have been laid down in the course of this 
year: Ironclad cruisers—the Jules Ferry at Cherbourg, 
and the Leon Gambetta at Brest. Torpedo-boat destroyers 
—the Carabine and the Sarbacane at Rochefort, and the 
Arquebuse and the Arbaléte in private yards. Submarine 
boats—the Silure and the Espador at Cherbourg. First- 
class torpedo-boats—Nos. 256 to 265 in private yards. 
Six torpedo-boat destroyers are to be commenced before 
the end of the year. 





Souts Arrican Raitways.—A Bill now before the Cape 
Parliament empowers the Cape Government to purchase 
the Indwe Railway at a cost of 440,000/., and to sub- 
sidise the Cape Collieries Railway to the extent of 15002. 
per mile, with the option of purchase within twelve- 
months at a cost of 50,000/., together with the cost of 
certain improvements and extensions, the purchase price 
not to ex 80,0007. in all. The Colonial Govern- 
ment is further authorised by the Bill to expend an 
additional 122,626/. on the Oudsthoorn and Klipplaat line, 
211,332/. on the Somerset East and King William’s Town 
line, 92317. on the Mossel Bay and Oudsthoorn line, and 
125,150/. on the Port Elizabeth and Avontuur line. The 
last part of the Bill provides for the construction of a 
2-ft. gauge line from Kalabas Kraal or Malmesbury or 
some point between Kalabas Kraal and Moorreesburg to 
Hopefield vid Darling at a cost not exceeding 135,000/. 
The total expenditure authorised by the Bill, if it passes 
into law, is 1,123, 3397. 





BtLast-FURNACES IN THE UNITED States.—The number 
of blast-furnaces in activity in the United States at the 
commencement of September was 228, as compared with 
295 at the commencement of March, 257 at the commence- 
ment of September, 1899, 192 at the commencenient of 
March, 1899, and 186 at the commencement of Septem- 
ber, 1898. The weekl ———- ee of the fur- 
naces in blast was as follows at the dates named : Sep- 
tember, 1900, 231,778 tons; March, 1900, 292,642 tons; 
——— 1899, 267,335 tons ; March, 1899, 228,195 tons ; 
and September, 1898, 213,043 tons. The weekly produc- 
tive capacity has moved on as follows month by month 
this year: January, 294,186 tons ; February, 298,014 tons ; 
March, 292,643 tons ; April, 289,482 tons; May, 293,850 
tons; June, 296,376 tons; July, 283,413 tons; August, 
244,496 tons; and September, 231,778 tons. I will be 
seen that there was a great reduction in production in 
August, and that the weekly output is now lower 
than it has at any previous time during 
the year. The decrease in the production is, of course, 
attributed to a falling off in demand, and to in- 
creased stocks of pig. These stocks amounted at the 
commencement of June to 334,689 tons; ab the com- 
mencement of July, to 421,038 tons ; at the commence- 
ment of August, to 504.341 tons; and at the commence- 








There is no revival in the lighter indus- 


tries of the city. 


Palmer presiding. The report showed total receipts 
3574/., and expenditure 2949/., leaving a profit of 625/. 





ment of September, to 594,218 tons, 





Oo 
a 
aa 
6a) 
Ke 
a 
0 
a 
ka 








*868T UI gndgno Zurpuods 
-@1100 049 43IM porvduioo se ‘su0} ¢PE‘Eg JO es¥oIDUI UB 
Surmoys ‘suo03 opg‘ggz sem avod gee, uredg ut uoatr 31d jo 
uowonpoid ey], “6681 Ul su0s ZZF‘ZEL YOO} ‘syTerourM uot 
ysiuedg jo su03 761g A[uo pysJOduit g68T UI Gorgas ‘se9KIg 
poesia) egy, ‘swod yeu] 8U04 0ZZ'FZ'9 aes ee ‘areqt 
QBelx) 0% Opel eJOM selIOAllop 4sasIe[ OUT, “pers 
“x9 88M SU04 JTT'SI9'§ JO soUBTEQ EY} ‘ 8UO COT‘TZg SEA 
zeak 4s] syeioulm uoit ystavdg jo uondunsuoeos emoy 
eyy, ‘avak qset suo} ocz‘Je0's 4O es¥oIDUI Us ZuIMmogs 
‘S681 UI 8003 JF0'26T'2 YIM pereduioo se ‘vu0r ZOE FE7 6 
sem avof gee, ulvdg ul s[BieUlUl OIL jo uoWonp 





‘seat oud 
| 6L6‘F10°F Wim poreduioo sv ‘sa0} [Z¢‘G09'F *A[Sulpsooo8 | “ZEQT Ul S04 ZEZ‘Eg pUe ‘ggg UI 8U0} ZZP‘99 YIIM pole 

| ‘seam aeok qsvt uredg ut soqiusiy pue ‘ox00 ‘Teoo jo UOT, | -w0O 8B ‘BU0Z GEI‘O, Sem aves QBET SOILUZIT yo UOI4ONpold 
-duinsuoo oy], “2681 Ul 8u03 Eggz PUY ‘gEgT UL sU09 Z1JZ | OUT, “LET UI 8U0% OOF‘EI0'S PUY “SERT UI sU04 ZEs ‘PEE ’S 
3M persdmoo sev ‘sao, 780g G10m avot gsi Uredg WoOI | 4yIM Pesedmoo se ‘suL} $61'Z19'Z SBM avo gse_ uledg 
@HOO pus [BOO JO S410dxe EY T, “LEgT Ul suo, cgP‘coD’F pus | UI Boo jo gndgno eyy—*AMLSQGN] ONINIPA HSINVdG 

3681 Ul 8U04 1GF‘LIO'F GIim peisduloo se ‘suo; G09‘LI9 F 
‘A[Zurpiocoe ‘o1om aveh gsel saqlusiy pues ‘exoo ‘[800 
jo sorddns o,e30123e eyy, “LEST Ul 8u04 Qzg's6z pus 
‘S68T UI su0g [G1‘Z1Z 491M porvduioo se ‘su04 117 ‘NGG G10M 
avok 488] OYOO jo syuOdMILEYT, “LEgI UlsuoI gee ‘eeg‘T pus 
“868T Ul 8a09 gggFFS‘T 431M Paisdaion sv ‘su09 G66 'F8C'T 


“sorta ZG ‘oyloeg useqyION O43 pus 

$ septa 1g ‘ogloeg puy puvjs] yooy OFvorqH oy ‘ sepyim 99 
‘oa syueg pue ‘vyodoy, ‘dostyoyy 043 : Beft ZL ‘payjs} 
YS pus jy og3 f sept CG ‘oULT ATW piBvyseg oad 

f vata 96 ‘ogo’ UsEGINOg ey} SseTIM OT 3]INq Aouiny 


| pus ‘uozZuyang o8vorng “Aueduioo e]Zurs fue fq 

| a1z9q eSvetim ywoSse, O49 ‘saTiur Jey 4]1nq Auvdui0g pos 

| “Tey 19980, YON puvoseoiyO eyy, “sepium GOT ‘Iddis 
“BISSIPT PUY SSoTIU LIT “BIZ10a4) ‘ sellmM OE, “ejJosoUUITT, 
$ SA[LUL ZZT ‘opwsojoH ‘sepium JZ, ‘eiuvalAsuueg { sepiut 
OST S[INq BMoy ‘ seTlU E/T Gal Ho persexey, ‘avad s1y3 jo 
sY3UUML X18 481g O43 SULANP PeOITIVA MoU jo satim FOTTZ Ting 
8048IG poyuy eYT—*ONIGTINg AVvOUTIVY NVOIMaKY 


*BU0}4 
| 000°000‘G6 Se 180 aee] SpeOrtIVs UvOLIOUTW 10A0 pessed 
| gotqa [woo jo 44y0enb ey] — olddvay, 1VOD NVOIMANY 





“NOILIGIHXG 


(‘ter ebog vas ‘uouydrioeaqy 10) 
‘UNHLYAINIM ‘SUAANIONA ‘SUAHLOUM UAZIONS ‘SUSSAW 


SIYVd AHL LV ANIONG 


Ad GHLONUALSNOD 





NOISNVdXd -AIdIYUL YAMOd-ASHOH 0008 














—_— 





ips 


*, 


























(‘9gF abog aas ‘woujdiwosaqy 107) 


‘ANAL NOGLLSVOMON “GALINIT ‘ANVdIXO0O ONIDAANIONA GNV AVAMdITIS GNASTIVM AHL Ad GCaLONULSNOO 


«VINUAAI, YHANVALS MAYOS-NIML GUVNNO AHL AO SANIDNA NOISNVdXa-ATINAGVNO 





‘0061 ‘¢ waaOLOQ ‘ONIYAANIONG 











a 


| ———_—____ 


a 











es - ee = © ww s- 
SU Se. wis =e ye 688s © wes © eB Ae 


>. 





—m 


CRs Lf he oh te ee 









Oct. 5, 1900.] 


ENGINEERING. 


: 439 





AGENTS FOR “ENGINEERING.” 


Avetria, Vienna: Lehmann and Wentzel, Kirtnerstrasse. 

Care Town : Gordon and Gotch. 

EpinsureH : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
(See next column.) 

Germany, Berlin: Messrs. A. Ashet and Co., 5, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Oo. (for 
Advertisements). 
a : F. A. Brockhaus. 
Mulhouse: H. Stuckelberger. 
Giaseow : William Love. 
InviA, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Oo., Limited. 

IraLy: U. Hoepli, Milan, and any ne office. 

LivERPOOL: Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, te. 

Norway, Christiania: Cammermeyers “Boghandel, Carl Johans 
Gade, 41 and 43. 

New SovrH Wa.gs, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

Norts), Townsville : T. Willmett and Co. 

RorreRDAM : H. A. Kramer and Son. 

SourH AusTRALIA, Adelaide: W. OC. Rigby. 

Unitgp States, New York: W. H. Wiley, 43, East 19th-street. 

Chicago: H. V. Holmes, 1257-1258, Monadnock 


Block. 
Victorta, Melbourne: Melville, Mullen, and Slade, 261/264, Collins- 
_street. Gordon and Gotch, Limited, Queen-street. 


~ "We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JouNgon, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wixey, 43, East 19th-street, New York, 
and Mr. H. V. Houmes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are: 
For thin read | paper edition, 1/. 16s. Od. ; for thick (ordinary) 
r edition, 2/. 0s. 6d.; or if remitted to Agents, 9 
hin and 10 dollars for thick. 

AMERICAN ADVERTISERS can obtain full particulars con- 
cerning our Advertisement Rates from Mr. WILLARD O. TYLER, 
150, Nassau-street, Room 1910, New York City; and Mr. H. V. 
HoLMEs, 1257-1258, Monadnock Block, Chicago. 
ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages.seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on pew Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 

~ SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, direct from the Publisher, 


post free for twelve months, at the following rates, payable in 
advance :— 








collars for 




















For the United Kingdom.............. £1 9 2 
» all places abroad :— 
Thin paper copies .......... £1 16 0 
UE So de 5: Sone ahwkonae 0 


ic ve £2 6 

All accounts are payable to ‘‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.O. 

When Foreign Sukeedl tions are sent by Post Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to 
the Publisher, together with the agent’s name and address. 

Office for Publication and Advertisements, Nos. 35 
and 36, Bedford-street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
=, other publications bearing somewhat similar 

es, 


TELEGRAPHIC AppRESS—-ENGINEERING, LONDON. 
TgLEPHONE NumBER—3668 Gerrard. 


CONTENTS. 
PAGE 

The Indian Earthquake of 
June 12, 1897 (Illustrated) 423 














PAGE 
The Workmen’s Compensa- 
tion Act in Operation.... 442 


The British Awards at Paris 425||Notes ..........00.. esses 443 
Olay - Working Machinery Notes from the United 
at the Paris Exhibition ae 44 
(Mlustrated) ..........4. 425 || Miscellanea... ..........00+5 444 
The British Assyciation.... 428 ||Standardisation........ 445 


Patents and Trade Marks in 
the Orange River Colony 445 
W .ter Tube Boilers ........ 445 
An Electric Shock from 
Steam Pipes 
Young Engineers .......... 
heater at the Paris Exhi- Di 8 of Three Months’ 
bition (J/lustrated) ....  435|| Fluctuations in Prices of 
The Triple- Expansion En- Metals 
gines of the Cunard Liner Combined Automobile and 
x Ivernia” (Iilustrated) .. 436|| Mowing Machine at the 
otes from the North...... 436 Paris Exhibition (Jllus- 
Notes from South Yorkshire 437|| trated) 
Notes from Cleveland and Industrial Notes ........ . 447 
— Northern Counties .. 437 || Specifications for Steel and 
_. trom the South-West 437 Iron (Juustrated) .... . 448 
e Engineer in China .... 439|| A New Method of Producing 
~ Russian Mercantile 
na EOE ee 


gressof Applied Chemistry 441 


Agricultural Machinery at 
the Paris Exhibition .... 
The Paris Exhibition Elec- 
tric Power Station (Jilus- 
saber: CE OE 
Locomotive with Super- 


432 


434 


LO 450 
.- 452 

Re- 

: cord (Ilustrated)........ 453 

With @ Two-Page Engraving of the QUADRUPLE-EXPAN- 
SION ENGINES OF TRE CUNARD TWIN-SCREW 
STEAMER “IVERNIA.” 








4|is engineering. 





NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








Reapine Cases. — Reading cases for containing twenty-six 
numbers of ENGINBERING may be had of the Publisher or of any 
newsagent, ce 68. each. 


“merce ro = 


NOTICES OF MEETINGS. 


Tue MANCHESTER ASSOCIATION OF ENGINEERS. — Saturday, 
Ociober 18, when the members, by the courtesy of Messrs. 
Beyer, Peacock, and Co., Limited, will visit and inspect the 
Gorton Foundry. After the inspection the party will proceed to 
the Grand Hotel, where tea will be served, after which a meeting 
will be held for a discussion on the following subject: ‘‘ Paris 
Exhibition : Its Lessons and Suggestions for Engineers.” 

INSTITUTE OF MARINE ENGINEERS.—Monday, October 8, at 8 p.m., 
discussion on the papers by Messrs. Edward Nicholl, R.N.B., 
and G. F, Mason on ‘ Propeller Shafts.” Mr. G. W. Manuel, R.N.R., 
Past-President, is expected to occupy the chair. 


ENGINEERING. 


FRIDAY, OCTOBER 5, 1900. 























THE ENGINEER IN CHINA. 


Aut the European newspapers are proclaiming 
that China must be civilised, quite regardless of 
the fact that there was a highly-developed civilisa- 
tion in China at the time when the inhabitants of 
these isles were painted savages, and that the in- 
tervening centuries have seen no decline in the 
Celestial Land. The casual newspaper reader 
might imagine that there had been no civilisation 
before the commencement of the nineteenth cen- 
tury, and that the inhabitants of Babylon, Nineveh, 
Heliopolis, Athens, and Rome had been only so 
many different. varieties of barbarians. And yet a 
moment's reflection shows that the words ‘‘city” 
and ‘‘civilisation” have the same roots. In the 
strict sense of the word, pastoral, and even agri- 
cultural, peoples are not civilised. Just as there 
are animals which can never be tamed to endure 
the companionship and dominion of man, so there 
are tribes which cannot, and will not, exercise 
the necessary self-control to accommodate them- 
selves to the limitations and restraints of town life. 
It is perfectly correct to call them uncivilised, 
although the word is often used in a different sense. 

There are, of course, degrees in civilisation, and 
no nation has yet attained to finality in this matter. 
We are painfully aware of our defects, and of how 
much remains to be done before even the worst 
blots are cleaned off our social system. But, 
curiously enough, the remedies which are _pro- 
posed here are quite different from those we are 
so ready to prescribe for China. Here the plat- 
form and the press ring with the praises of ele- 
mentary education, secondary education, sanita- 
tion, temperance, improved dwellings, workmen’s 
clubs, cookery classes, and the like. Lvery philan- 
thropist has his own pet plan for making people 
less like the apes and more like the angels. But 
when the improvement of China is under discus- 
sion we hear nothing of these panaceas. Omitting 
the programmes of the missionary societies, which 
are far too contentious ground for us to venture 
on in these columns, the remedy which is uni- 
versally put forward for the ills of that country 
Its salvation is to be found in 
roads, harbours, railways, electric trams, saw mills, 
factories, and a thousand of the other products of 
the engineer’s art and science. The coolie is to 
be converted from a beast of burden to a human 
being by machinery ; the mandarin is to be ren- 
dered honest by machinery; the judge is to be 
converted to righteousness by machinery; and 
the Tsung-le-Yamen is to be reformed, if it be 
capable of reformation, by machinery. The re- 
generation of one-fourth of the human race is 
confided to the engineer, apparently with the full 
assurance that he is quite capable of effecting it 
in a short time, if he be not prevented by the 
obstinacy of those whom he is to benefit so greatly. 

All this is exceedingly flattering to our profes- 
sion ; partly because there is a substantial ground- 
work of truth in it, but more particularly use 
it is so very far removed from the opinion of our 
work which is generally expressed. It is un- 
doubtedlya fact that the engineer is seldom reckoned 





among the higher factors in the spread of civilisa- 
tion in Western countries. No statesman rises in 
oe in Parliament to proclaim that the crying 
n of the nation is labour-saving appliances, 
although of late years a few have preached the 
virtues of technical education, which is an admis- 
sion of the value of manufacturing processes. It 
is not long that engineering has been reckoned 
among the professions, and even now it would raise 
a smile, or provoke dissent, to call it a learned pro- 
fession. When the intellectual powers of an age 
are reckoned up, the names of eminent engineers 
are seldom mentioned. We hear of statesmen, 
authors, poets, teachers, and philanthropists, and 
the public imagines that they have furnished the 
motive force which has raised mankind to a higher 
plane, quite forgetful of the mechanics which rendered 
their achievements ible. In one of his great 
wars, Louis XIV. said that victory would be secured 
by the side which could produce the last gold piece. 
There was a world of philosophy in the remark. 
The general can do nothing unless he has arms 
and a commissariat, and these are the result of 
labour, which must be paid for. If by mechanical 
appliances the output of a day’s work in the manu- 
facture of ammunition could be trebled in any 
country, then the military commanders of that 
land had, in the time we are speaking of, when 
there was little accumulated wealth, victory thrust 
into their hands. How little could the author do 
for humanity before the invention of the movable 
type. He might evolve soul-stirring ideas, but 
the knowledge of them was confined to an in- 
significant few. Great, however, as has been the 
effect. of the printing press, it has only entered 
into the full development of its possibilities since 
every person has been able to read, and that result 
is distinctly the work of the engineer. At the first 
glance this assertion appears paradoxical, but a 
little reflection will show that it is literally true. 
Most middle-aged men can remember the time 
when it was exceptional for the lower classes to be 
able to read. It was quite a natural thing to ask 
a servant if he, or she, could read, and, oftener 
than not, the answer was in the negative. It 
is only since the institution of compulsory edu- 
cation that the art of reading has become uni- 
versal, and it was only possible to pass a 
law of that drastic character when the working 
classes became so generally prosperous that they 
could dispense with the earnings of their children. 
As factories gradually displaced home industries, 
as railways decreased the cost of internal transit, 
as steamships brought grain from other lands where 
it could be grown under favourable conditions of 
climate, so wages rose, and the purchasing power 
of money increased concurrently. The labour of a 
man, assisted by mechanical appliances, became 
equal to filling the mouths of his children, as well 
as those of his wife and himself. Then the philan- 
thropist and the statesman stepped forward to seize 
on the occasion, and to write their names on the 
pages of history as the authors of an epoch-making 
measure. 

It would be quite possible to pursue the subject 
in many directions, But it is hardly necessary in 
these columns to labour the point that the in- 
ventor, the mechanic, and the engineer, lay the 
foundations of all social progress, and that without 
them society, particularly in the lower strata, must 
remain very imperfect. Nevertheless, it is a won- 
derful thing to find this truth fully realised by the 
public, although at present it seems as if the appli- 
cation of it were confined to China. 

There are many points of resemblance between 
social customs in China and in England at the 
present day, while if we carry our thoughts back 
50 years, the resemblance becomes even more strik- 
ing, with the exception that purely intellectual 
attainments have always been more highly regarded 
in the Celestial Land than here. In China the 
two qualifications which give social precedence are 
birth and educational attainments. The examina- 
tion system was in full force there hundreds of years 
ago, and upon a man’s success under it depends to- 
day very greatly his position in life. The studies 
are strictly classical ; the Oxford Don, who boasted 
that there was nothing useful taught at his Univer- 
sity, would have been quite in his element in China. 
The writings of Confucius and of the poets furnish 
a great of the mental pabulum of the students, 
but so keen is the competition, that it needs 
mental powers to pass the higher examinations. 
Probably, as a means of training the intellect, and 
stimulating it to the highest activity, the Chinese 
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system of education is equal to any in the world. 
It certainly bears a great resemblance to that which 
obtains in this country. Here the mental training 
held in the highest esteem is that which consists in 
the study of literature, and particularly in the 
literatures of Greece and Rome. Much of this is of 
about the same date as the classics of China, and is 
not much more in harmony with the sentiments 
and needs of the nineteenth century than are they. 
We might go further, and say that it produces 
much the same effect on many minds; in other 
words, it introduces a false and conventional stan- 
dard of education. The fine old English gentle- 
man of fifty years ago, who came of a county family 
and had received a University training, regarded the 
engineer very much as the mandarin regards the 
Englishman to-day. Headmitted that he was clever 
in his craft ; that he could bend the forces of Nature 
to his will, and that he could accomplish by his art 
things which formerly had been held to be possible 
only by magic. But, not for one moment would he 
acknowledge him as an equal. If the engineer had 
asked his daughter in marriage he would not only 
have refused him, but would have done so with 
contumely. He acknowledged only one kind of 
intellectual eminence, and that was the one 
stamped with a University degree. 

The Chinese mandarin stands on much the same 
mental platform. The ‘‘ complete gentleman,” in 
his opinion, can be made only by one system, and 
all who do not follow that system are not gentle- 
men. Itis not that he entirely despises the arts 
and inventions of the Westerns, but he would 
rather forego the conveniences attaching to them 
than endure the society of their authors. He 
recognises the masterful and aggressive character 
of the European, and feels that the only method of 
safeguarding himself is to limit, and, if possible, to 
prevent, all intercourse with foreigners. The idea 
that such people can civilise him, that they can 
raise him in the social scale and widen the horizon 
of his mind, is too absurd for a moment's con- 
sideration. His contempt for them is even deeper 
than that of a Vice-Chancellor of an ancient Uni. 
versity for a Professor of Engineering at a North 
Country College. 

It is no wonder, therefore, that the sudden and 
vigorous ‘‘civilising” of China by Western 
nations, which has gone on since the Chino- 
Japanese War, has led to an outbreak. We can 
readily realise somewhat of the feelings of the 
Chinese, if we imagine a number of Americans of 
the type set forth by Dickens in his ‘“‘ American 
Notes ”—if such people ever existed—coming over 
here armed with the powers ascribed by novelists 
tothe inhabitants of Mars, and obliging us to admit 
overhead railways in Piccadilly, and to turn West- 
minster Abbeyinto a machine shop. Whatever might 
be the material advantages of such proceedings, it is 
certain that the strangers would have to demonstrate 
their magical power very impressively before we 
should consent to their plans, and that we should 
nurture a deep, undying hatred to them for ever. 
Such being the case, we shall be wise not to expect 
a too-rapid civilising of China by the engineer. 
No doubt he will effect a wonderful change in the 
long run, and that by machinery he will work all 
those reforms which in this country are ascribed 
to other means. Bui we have only to look back 
to the history of railways at home to realise the 
difficulties. No graves of ancestors were likely to be 
desecrated here. Yet there are many engineers now 
living who can remember when surveyors ran the risk 
of personal injury when laying out lines of railway in 
this country, so intense was the objection of land- 
owners to have the iron roads on their estates. There 
are important towns which are off the direct route 
of main lines, because they offered too violent an 
opposition to their approach. | It is only sixty years 
ago that such things happened, and at that time 
Englishmen considered themselves the most civi- 
lised nation of the world. It does not follow, 
therefore, the Chinese are uncivilised because they 
entertain similar ideas now. 

In spite of all opposition the engineer will eventu- 
ally, by aid of machinery, create a moral revolu- 
tion in China. The obstinacy of the mandarin and 
the ignorance of the coolie will be ineffectual to 
prevent it. Probably the engineer will gain no more 
credit for it than he has done here, all the fame 
being reaped by the statesman and the philan- 
thropist. Nevertheless, when the steam tramp 


has supplanted the junk, piracy will become ex- 
tinct ; when wages have risen in the way they are 
doing in Japan, owing to the introduction of ma- 


chinery, infanticide will disappear ; when railways 
have made communication easy and rapid, likin 
dues will become impossible, and one means of ex- 
tortion by the Governors will be removed ; when 
newspapers have become general, the venality of 
judges will cease, either from the pressure 
of public opinion, or by means of a revolu- 
tion. The engineer is the friend of the poor 
man all over the world, giving him cheaper food 
and better clothing, and rendering him more able 
to resist oppression and wrong. No wonder he 
finds small favour with the classes who desire 
things to remain as they are, either in England or 
China. 

The civilisation of the Chinese by engineering 
methods carries with it a great danger which does 
not receive the attention it deserves. European 
capitalists may force railways and iron works on 
the Chinese, and instruct them in all the arts of 
peace, but they cannot guarantee that they will 
not turn their knowledge to account in the con- 
struction of war material. Civilisation may grow 
there more vigorously than we desire, once we have 
succeeded in planting it. At present the military 
man is despised in China; he is regarded as the 
butcher is with us—something necessary, but ob- 
jectionable. But the wily Oriental may follow 
our example, and exalt soldiering into an occupa- 
tion of honour both for princes and common men. 
Then, when he has learned the art of gunmaking, 
and has trained a million men or so, it will be his 
turn to dictate terms. The West will find itself 
face to face with the Yellow Peril, and will begin 
to consider whether its zeal for civilisation has not 
outrun its discretion. Then its only safety will lie 
in its engineers furnishing it continually with 
weapons of greater potency than those produced in 
‘Far Cathay.” After being the creator of Western 
civilisation, the engineer will then become its 
guardian, and probably his merits will then be 
more freely acknowledged. 





THE RUSSIAN MERCANTILE MARINE. 


A REPORT by the British consul-general for the 
consular district of Odessa for the year 1899, which 
has just been published, gives some information 
with regard to the shipping of Odessa and the 
Russian mercantile marine, which will be of interest 
to those of our readers engaged in shipping, and 
we therefore note a few of its most important 
points. The following Table gives the movement 
of all foreign-going shipping at the port of Odessa 
during the year 1899 : 





Number of Vessels. | 











Nationality. | Tonnage. 

Sailing. | Steam. | 
British oi 346 563,191 
Russian 2 218 819,938 
Austrian on 67 | 102,518 
Italian 2 70 101,068 
German av | 50 66,108 
Pe eae oe Sot Tees 38 | 44,239 
RN Rete ce? Sg hl Oe 3 | 5,612 
French : a es a | 26 45,746 
Norwegian .. os a - | 8 13,629 
Other countries .. “* vi 5 | 1t | 18,802 
Total ie i mrs x 40 837, 1,275,251 
» for preceding year (1898) 35 | 1015 1,618,243 


British shipping in 1898 ws 1 | 600 ~ 769,320 





From this Table it will be observed that in the 
year 1898 the British tonnage was just over 50 per 
cent. of the whole, while in 1899 it was just over 
44 per cent. During the year freights to the United 
Kingdom were subject to rather less fluctuation 
than is ordinarily the case. The year begun with 
rates of about 11s. per ton, after which they fell in 
a few months to 8s., and in some cases to less. 
Towards the end of the year, on account of the 
demand for tonnage for the South African War, they 
went up to 11s. and 12s , although the year closed 
at lower figures. From the naainn of this year 
they rose steadily, and in June stood at 12s. 
The Russians are making considerable use of ice- 
breakers for the purpose of keeping their harbours 
clear for navigation. In the Far East, at Vladivostock 
and in the Baltic, ports which were formerly closed 
by ice for some months in the year are now kept 
open. the whole year round. In October of last 
year the harbour authorities at Odessa acquired a 





new ice-breaker, built at Newcastle-on-Tyne, at a 
cost of 36,000/., and of an indicated horse-power 





of 2000, and during the cold weather when ice 
threatens to block the harbour a channel is cut, for 
which service a moderate charge is made on the 
vessels which use it. The ice-breaker is also fitted 
as a salvage ship, so that during the summer time 
it may not remain idle. 

According to a return published by the Ministry 
of Finance, the Russian mercantile marine on 
January 1 last numbered 657 steamers, of the esti- 
mated value of 9,251,0001., and 2143 sailing vessels, 
of the value of 1,510,000/. Of the steamers, nearly 
all are of foreign construction (mostly British), but 
of the sailing vessels a large proportion were built 
in the Baltic provinces. Of the above-mentioned 
vessels, 159 steamers and 460 sailing vessels have 
been added to the mercantile navy within the 
last three years. Odessa is the chief port of re- 
gistry in the Black Sea. According to the Customs 
returns the number of vessels registered in that 
port on January 1, 1899, was 265 steamers and 
535 sailing vessels, and on January 1, 1900, 282 
steamers and 540 sailing vessels. 

The Russian Steam Navigation Company is the 
largest Russian shipping ealataiing, Its fleet on 
January 1, 1900, consisted of 37 passenger steamers, 
seven cargo enger steamers, and 19 cargo 
steamers. The majority of the larger steamers 
were built in England. The Consul states that 
‘*as British yards were unable to accept further 
work, orders were placed at Kiel for three large 
vessels for trade between Odessa and the Far 
East, and the Baltic and the Black Seas; also 
for one tank and two river steamers for the 
Dnieper.” The business of this company in- 
creased so much that it had to charter vessels 
to accommodate the traffic. The Russian Volun- 
teer Fleet on January 1, consisted of six fast 
cruisers and eight cargo vessels, with an aggregate 
cargo-carrying capacity of 88,709 tons. A fast 
cargo-carrying cruiser of 14,000 tons displacement 
was added to the fleet in 1899, and a similar vessel 
is now under construction in England. The num- 
ber of sailings for the Far East was 31, as against 
30 in 1898. 1836 passengers, 13,344 soldiers and 
families, 7459 emigrants, and 833 convicts were 
conveyed to the Far East in 1899. The cargo 
carried was 83,130 tons, including 51,500 tons of 
Government stores, munitions of war, and railway 
material, and 26,400 tons of merchandise belonging 
to commercial firms and individuals. The home- 
ward cargo amounted to 30,321 tons, of which 
30,113 tons belonged to private firms, and 208 
tons to Government. Among the ‘arrivals from 
the Far East there were 7410 time-expired sol- 
diers and 607 passengers. The principal goods 
shipped from Odessa to the Far East consisted 
of grain and other food materials, machinery, 
rails, paraffin, and lubricating oils and tex- 
tiles. On the homeward voyages the cargo brought 
to Odessa is principally tea from China and Ceylon, 
copra, castor-oil seed, and groceries. The vessels 
of the Volunteer Fleet also conveyed 19,000 con- 
scripts from Odessa and other ports in South 
Russia to Batoum. The present disturbances in 
China have considerably increased the work of 
this company, and at present the law which came 
into effect on January 14, 1900, restricting the 
carrying trade between Russian ports, wherever 
situated, to vessels under the ‘Russian flag is not 
being enforced. ‘To encourage emigration to the 
Far East, the fares for intending settlers by vessels 
of the Volunteer Fleet have been reduced to about 
eight guineas for adults and half that amount for 
children. Although the low rates by the Siberian 
Railway will cause a considerable diversion in 
favour of the overland route, the passenger traffic 
by the sea route is certain to increase. i 

A new company (the Russian Eastern Asiatic) is 
being formed at Odessa, and purchases for several 
steamers are now being arranged. The vessels 
will also run between Odessa and the Far East. In 
fact, the traffic is so promising that other two com- 

anies are being formed for the same purpose. 
The Union Steamship Company of Copenhagen 
obtained permission to transfer seven vessels of 
18,000 tons to the Russian flag, in order, by so 
doing, to continue to participate in the Baltic- 
Black Sea trade, which is now reserved exclusively 
to vessels under the Russian flag. The facts we 
have mentioned show that Russian shipping 8 
gradually encroaching on fields which were almost 
exclusively British, and it is desirable that all 
who are interested in shipping should eg them- 





selves informed regarding the most recent develop- 
ments, 
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THE PARIS INTERNATIONAL CON- 
GRESS OF APPLIED CHEMISTRY. 


Two chemical congresses, the one for pure che- 
mistry, the other for applied chemistry, have been 
held in connection with the Paris Exhibition. At 
the first, several noteworthy papers were read by 
scientific authorities: Moissan spoke on electric 
furnaces and carbides, Armand Gautier on the 

s of the atmosphere, and Raoult on cryoscopy. 
The Congress of Applied Chemistry, which sat 
from July 23 to July 28, has considerable import- 
ance, as it was attended by 1700 chemists from all 
parts of the world. Questions of high industrial 
interest were discussed. M. Moissan presided, and 
read also the opening address of the Honorary 
President, M. Berthelot, whom an indisposition 
prevented from attending. We give an account of 
the proceedings in the following lines, taking the 
Sections in their order. 


Section I.— ANaLyticaL CHEMISTRY. 

The chair was occupied by M. Miintz, Messrs. 
F. W. Clarke, of Washington, and Lunge, of 
Ziirich, being the honorary presidents. M. Han- 
riot moved: ‘*That the Congress associates itself 
with the work of the International Commission 
on Atomic Weights in the hope that the adoption 
of the atomic weight of oxygen as a basis will lead 
to greater uniformity and simplicity in calculations 
of atomic weights.” Mr. Clarke proposed to nomi- 
nate an International Commission for the pur- 
pose of indicating to chemists both the methods 
and the coefficients to be adopted in the various 
calculations. M. Lunge, who took the initiative in 
this movement 17 years ago, has published an 
interesting paper on this subject, which has been 
translated into several languages, and is held in 
high authority by German chemists, especially as 
regards the determination of acids and alkalies. 
This proposal, by Clarke and Favre, was unani- 
mously adopted. 

M. 5 Pen also spoke on the use of various indi- 
cators in volumetric analyses, and on the advantages 
of methyl-orange. The subject was referred to a 


committee consisting of Lunge, Engel, Jules Wolff, | & 


and Mestre. 

Dr. Krause made several proposals regarding 

unification of chemical symbols and abbreviations : 
The use of the symbol N for nitrogen (French 
chemists write Az, azote); of P for phosphorus 
(not Ph); of W for tungsten (wolfram) ; the re- 
placement of the name glucinium = Gl., still 
applied frequently, by beryllium = Be. He 
further deprecated the employment of the symbols 
Am and Cy for N H, and CN, as if these bodies 
were elementary substances. On the same grounds 
he rejected the symbols Me = methyl C H,; Et = 
ethyl C, H;; Ph = phenyl C, H,; and he finally 
protested against the indiscriminate use of the 
terms “ether” and ‘‘ester.” The meeting did not 
take any final resolution on these questions. 
_ M. Vivier proposed the following: ‘‘ An official 
international commission will compile a Table of 
Physical and Chemical Constants, whose use shall 
be obligatory for all the official chemists of the 
States which sanction this rule, and binding also 
for independent chemists in cases where they act 
as experts in any legal proceedings.” 

M. Rocques suggested various modifications for 
the analyses of wines. 

M. A. de Gramont reviewed his ‘‘Improvements of 
the Spectroscope and of Analytical Methods for the 

issociation Spectra of High-Tension Sparks,” and 
submitted two motions. Spectroscopic data should 
either be given in wave lengths, or should be re- 
duced to the scale of Lecoq de Boisbaudran’s ‘‘ Atlas 
des Spectres Lumineux;” and every publication con- 
cerning a new simple body should be accompanied 
by a map of its line spectrum, permitting of the 
certain identification of the body. 

m M. Lacombe explained his experiments on the 

Determination of Potassium by Means of Plati- 
num Chloride,” and on ‘The Influence which the 
presence of Barium Sulphate exercises.” This latter 
falt is, indeed, soluble in the presence of platinum 
chloride, so that any barium sulphate must be re- 
moved before the potassium chloride can be preci- 
pitated. The matter was referred to a committee. 
M. Chuard (Switzerland) reported on the State 
of Combination of the Sulphuric Acid in Wines, 
and on the transformations which the acid undergoes. 

» Cazeneuve, of Lyons, drew the attention of 
analysts to the use of Diphenylcarbazid for the de- 
tection of traces of copper, mercury, iron, and 


also of chromic acid ; the formation of organic com- 
pounds, characterised by intense colours, allows 
of detecting those metals in solutions of 1 in 
100,000. M. Halphen examined the conditions for 
the determination of Tannins in Extracts. M. 
Gabriel Bertrand described a volumetric method 
for determining Sulphurous and Sulphuric Acids 
in commercial Hydrofluoric Acid. 


SECTION II.—InpusTRIAL ANORGANIC CHEMISTRY. 
Professor Etard was President of this Section. 


Barium PEROXIDE. 


M. Bloche spoke on the present state of the in- 
dustry of barium peroxide and of oxygenised water. 
The industry dates only from the year 1880, 
when it originated in Germany ; before that time 
the processes of Thénard and of Boussingault were 
alone known. The practical process consists in the 
decomposition of barium nitrate, which, in 1887, 
gave a Ba O, of 80 per cent. The raw material is 
witherite, barium carbonate. Many attempts have 
been made to start with the natural sulphate of 
barium, but we must always proceed vid the nitrate, 
which on calcination gives fairly pure oxide ; this 
oxide is then further oxidised. In France a barium 
dioxide had been prepared since 1887-8, of 82 per 
cent. Since that time the furnaces have been 
modified and other improvements introduced, so 
that now a product of 92 per cent. is obtained. 
The natural barium sulphate can be transformed 
into sulphide with satisfactory results, and 50 per 
cent. of the nitrogen peroxide which escapes from 
the furnace, together with oxygen and nitrogen, is 
now converted into commercial nitric acid. 

M. Guillet remarked that in 1899 three French 
works produced 875 tons of barium peroxide. In 
France this substance may only be transported in 
iron casks; other countries permit the use of 
wooden casks, and such casks can be sent to 
France. The higher transport rates for the French 
— have kept down the development of the in- 

ustry. Remonstrances addressed to the French 
Government having remained resultless, the speaker 
asked for the support of the Section, which was 
ranted. 

M. Séquard presented, on behalf of Chenel and 
Douilhet, an exhaustive communication ‘‘On the 
Treatment of Monazite Sands.” The paper con- 
cerns the industrially important isolation of the 
rare earths: thorium, cerium, praseodymium, lan- 
thanium, yttrium, &c. 

M. Boudouard described Gas Pyrometers, and 
discussed various industrial pyrometical methods. 
M. Granger described the principal types of Ceramic 
Furnaces. M. Emilio Damour exposed, on behalf 
of Emile Gobbe, of the firm of Jumet, the most 
favourable conditions for working Glass Furnaces. 

M. Pierson reviewed the state of the 


SutpHuric Acip InpustrRY. 


The production of sulphuric acid grows in constant 
progression, and, besides iron pyrites, other sul- 
phides are now applied, sometimes indeed pre- 
dominating. Thus 130,000 kilogrammes of the 
total sulphuric acid production of Belgium, 210,000 
kilogrammes, come from blende ; the acid is of 60 

er cent. The transition from pentagonal to 

exagonal lead chamber sections has not spread 
much yet, but the use of lead chimneys in the 
chambers is common. The author described the 
tangential chambers, and also the concentric 
chambers of J. Delplace, made by Benker. Two 
Gay-Lussac towers are employed as a rule, and the 
nitrous gases are recovered to satisfaction. The 
paper further dealt with apparatus for concentrating 
the acid, made of platinum (Heraeus), cast-iron 
(Hartmann), porcelain (Benker); further, the 
Kessler apparatus. Without chambers, there are 
now working, the Badische Anilin and Soda Works, 
Meister, Lucius, and Briining ; the United Chemical 
Works at Mannheim; the Gesellschaft fiir Zink 
Industrie; Dr. Rabe; the Société l’ Anhydride 
(Raynaud-Pierron patents) ; Sébillot. An installa- 
tion for 66 per cent. acid costs on the new lines 
(dispensing with lead chambers) 30 or 40 per cent. 
less than on the old lines ; and the sale price of 
the acid prepared by the new catalytic processes is 
15 per cent. lower than the old acid. So far, the 
new catalytic processes (without chambers) have 
not seriously disturbed the market. As a concen- 
trated acid is, however, alone of value in the manu- 
facture of explosives and colouring matters and in 





the purification of ceo: we may expect a 
general adoption of the new processes in such works. 


M. Lunge attacked, in the discussion, injectors, 
and stood up for ventilators. As material for con- 
centration pans, he prefers platinum-gold ; for im- 
pure acids, cast iron is best suited. As 
the catalytic processes, he reminded the Section that 
Winckler, and simultaneously with him Squire and 
Messel, had first claims upon our gratitude. Since 
the old process can utilise only about two-thirds of 
the sulphurous acid, whilst the Badische Fabrik 
attains an efficiency of 98 per cent., the superiority 
of the catalytic oxidation was enquedhiala yet 
the new process offered no marked advantages 
for the production of diluted acid, and . was, 
therefore, so far only employed for the preparation 
of concentrated acid. This latter statement was sup- 
ported by Hasenclever. 

M. Chevalet gave the Section an account of his 
experience of 20 years of Gas Washing. 


ANORGANIC CHEMISTRY IN FRANCE. 


M. Guillet communicated some very interesting 
and comprehensive statistics on French chemical 
works and their products. In the large industry 
he counts seven soda works, producing 160,000 
tons ; 54 sulphuric acid works, producing 738,000 - 
tons; 13 hydrochloric acid works, producing 78,000 
tons ; 10 nitric acid works, producing 5 tons ; 
i for producing liquid chlorine ; 8 works 
producing 27,500 tons of chloride of lime ; about 20 
producing 10,000 tons of eau de Javel ; 68 produc- 
ing 1,137,000 tons of superphosphates (England 
produces 800,000 tons; Germany, 750,000 ; Tealy, 
500,000 ; Spain, 80,000; Russia, 50,000 tons). 
The Scaggs of ammonium sulphate reaches 
probably 35,000 tons, that of chlorhydrate 700 
tons. Diagrams explaining the exports and im- 
ports of these products were shown. 

The author then proceeded to the smaller indus- 
tries: Hydrofluoric acid production, 950 tons; 
iodine, 40 tons ; bromine, 60 tons ; iodides, 40 tons ; 
oxygen, 20,000 cubic metres; oxygenised ,water 
(bleach), 5800 tons ; hyposulphites, 530 tons; sodium 
sulphide, 1500 tons; flours of sulphur and orpin, 
300 tons each; liquid carbonic acid, 4000 tons ; 
carbon bisulphide, 5500 tons ; alkali silicates, 500 
tons ; boric acid, 1500 tons; refined potash from 
the wine industry, 2200 tons ; caustic potash from 
the same source, 4800 tons; potassium hydrate, 
6700 tons; caustic soda, 2520 tons; potassium 
sulphate and chloride, 550 tons; potassium chlorate, 
3850 tons; potassium nitrate, 1800 tons; ferro- 
cyanide, 1500 tons ; cyanide of potassium, 250 tons ; 
soda nitrite, 600 tons; alum, 9500 tons; sulphate 
of alumina, 10,700 tons ; sulphate of zinc, 600 tons ; 
zinc white, 3200 tons; minium, 7300 tons; lead 
white, 23,000 tons; iron sulphate, 29,000 tons; 
copper sulphate, 6100 tons ; nickel salts, 30 tons ; 
silver nitrate, 25 tons; gold chloride, 240 kilo- 
grammes ; palladium chloride, 300 grammes. 


Section TII.—Mertatiurcy, Mines, Exprostves, 
M. Adolphe Carnot presided in this Section. 


SAMPLING. 


M. Campredon spoke on the difficult question of 
Sampling Metallurgical Products and raw materials, 
fuel, refractory stones, minerals, &. The metals 
cause particular difficulties during the periods of 
cooling and solidification. The author mentioned 
some striking examples of such troubles, and indi- 
cated a practical method for sampling. 


SuLpHuR DETERMINATION. 


M. Pellet dealt with the determination of sulphur 
in minerals, coal, bitumen, and rubber. His prin- 
ciple is to oxidise both the sulphur and the organic 
compound by fusion with a sufficient quantity of 
pure potassium nitrate, which is, as a rule, mixed 
with twice its weight of soda carbonate in order to 
moderate the energy of the reaction. The whole 
of the sulphur is changed into soluble alkali sul- 
phate, which is extracted with water ; the solution 
is filtered, acidified, and mixed: with barium chlo- 
ride, boiled, and filtered. In this manner the 
solution of any iron, contained in pyrites, &c., is 
avoided. The barium sulphate settles rapidly and 
completely, and the whole analysis can be finished 
within less than an hour. This method permits of 
determining directly the sulphur present as such or 
in organic compounds, 

M. Boudouard exposed the results of his studies 
of the reaction CO, + C = 2 CO, and the reversible 





reaction CO, + H@OCO+H,0. The researches 
concern the general laws of gaseous equilibrium 
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after Willard Gibbs, Van’t Hoff, and Le Chatelier, 
and have a special bearing on the incomplete com- 
bustion in furnaces. 


Tur CoNnsTITUTION OF IRON AND STEEL. 


M. H. Le Chatelier gave a réswmé of his report 
on the State of our Knowledge concerning the 
Allotropic Modifications of Iron and Steel, em- 
phasising the still disputable points. Iron shows 
at least three, and probably more, points of trans- 
formation. The exact temperature has not been 
settled in any of these cases; we only know the 
limits, which sometimes amount to a range of 
50 deg. of the temperatures at which the modifica- 
tions take place. The transformation, which 
Osmond designates as A,, corresponds to the loss 
of the magnetic properties. It occurs at about 
750 deg. Cent., and seems to take effect during a 
temperature interval of 30 deg. in a continuous 
manner ; it is not accompanied by any appreciable 
change in the volume, and the evolution of heat is 
very feeble. The transformation A, is produced at 
about 900 deg. It is accompanied by a consider- 
able evolution of heat, by a change of the linear 
dimensions of approximately 0.25 per cent., and by 
an appreciable variation in the electric resistance. 
This 1s the most important transformation of iron. 
The transformation A,is produced at about 1300deg. ; 
it has been little studied so far. Finally, Sir W. C. 
Roberts-Austen has observed a transformation in 
very pure iron at about 500 deg. ; but its existence 
has not yet been completely demonstrated. 

Steel, especially steel with 0.9 per cent. of 
carbon, presents a very important transformation, 
known as recalescence and designated A,. It 
for a long time been assumed that this transforma- 
tion corresponded to a simple phenomenon, the 
conversion of rlite (juxtaposition in lamelle of 
cementite Fe, and of ferrite, pure iron) into a 
homogeneous solution of iron and carbon, the re- 
sulting material being the non-magnetic martensite. 
In reality, two transformations follow one another 
too rapidly to allow of their separation ; the pearlite 
first passes into troostite, a magnetic solution of 
iron and carbon, which can be filed, although the 
carbon is present in the annealed state; and the 
troostite is then transformed into martensite. The 
recalescence phenomenon is accompanied by two 
successive changes in the linear dimensions, equal 
in magnitude, but of opposite sign, the magnitude 
being approximately 0.1 per cent. 

When steel is annealed below the point of 
recalescence, the martensite remains in the state of 
a solid solution, but generally it becomes magnetic 
again. Sometimes, however, the magnetism does 
not reappear, and the steel is then called austenite, 
a name proposed by Osmond. It is probable that 
austenite does not differ from normal, non-magnetic 
martensite at high temperatures. The magnetic 
martensite of annealed steels should have a name 
of its own, as it represents a different variety. 
The addition of other elements to the steel retards 
these phenomena, and tungsten, nickel, manganese, 
silicon, displace the transformation points; these 
relations have not sufficiently been investigated, 
however. 


EXPLOSIVES AND THE Law. 


M. Barthélemy criticised the various regulations 
concerning explosives, speaking particularly of the 
inconsistencies of the French law. He objects to 
the broad distinction between dangerous explosives 
and safety explosives, and proposes a classification 
in four categories, for each of which different regula- 
tions should hold. In any case, safety explosives 
should, in urgent cases, be allowed to pass like 
ordinary goods, by Grande Vitesse. 


Microscopic METaLLocRaPHy. 

In the absence of M. Charpy, M. Le Chatelier 
read the former’s paper on microscopic metallo- 
graphy, and recent progress in this important 
branch of investigation. The preparation of the 
slides is an operation to which the test atten- 
tion should be paid. For polishing iron and steel, 
alum is, on the whole, an excellent material ; 
but it should be prepared with great care after 
Schloesing’s method, who calcines ammoniacal 
alum and leaches it with nitric acid, diluted a 
thousand times ; then with pure water, until every 
indication of acidity has disappeared ; and finally 
with ammoniacal water. The alumina is allowed to 
settle for 24 hours, and the resulting milky liquid 
drawn off. The alumina rests in suspension unti 


has | they have the power to command. Furthermore, 


til | incurred is counterbalanced by the payment of com- 


is then ready for use; but to preserve it more 
conveniently, it is stirred into a paste with soap, 
and afterwards kept in small tin tubes. Very 
soft metals can hardly be polished. Ewing and 
Rosenhain have, therefore, poured the fused metal 
on glass ; Hannoner has substituted mica plates for 
the glass plates, because the mica does not break, 
but only bends under the influence of heat; Le 
Chatelier himself prefers plates of fused and 
polished silica. He also exhibited a new micro- 
scope for the study and photography of metals. 


OrnHer Boptes 1n Iron. 


MM. Carnot and Gontal presented a paper on 
the isolation from certain irons and steels, by 
chemical means, of compounds containing silicon, 
sulphur, phosphorus, arsenic, manganese, chromium, 
tungsten, molybdenum. The Section resolved 
unanimously that the determination of sulphur, 
manganese, and phosphorus in metallurgical pro- 
ducts should form the subject of a special report, to 
be presented to the next Chemical Congress. 


(To be continued.) 





THE WORKMEN’S COMPENSATION 
ACT IN OPERATION. 

(Concluded from page 412.) 

Views or EMPLOYERS. 
In endeavouring to ascertain the employers’ 
views upon the operation of the Act, we are met 
with the initial difficulty that they are not so open 
in their expression of opinion as those whose labour 


nearly a whole year elapsed between the passing of 
the measure and the date when it came into force. 
This delay was purposely occasioned in order to 
give employers time to consider their position, so 
that the irritation which they must naturally have 
felt when the Royal Assent was obtained, was 
evanescent, or had almost entirely vanished when 
the new Act became law. Realising that the risk 
was an unknown quantity, many employers sought 
refuge in the insurance companies. (thers, mis- 
trustful of this curiously-worded Act of Parliament, 
were content to submit to schemes certified by the 
Registrar of Friendly Societies to be, cn the whole, 
not less beneficial to the workman than the pro- 
visions of the Act. A third class, which ranks 
the railway companies among its most conspicuous 
members, have stuck to their guns, resolved to 
pay whatever the law demands without the inter- 
mediation of any third person. 

It may be asked : Which is more desirable—to 
let the law take its course, or to try and avoid it 
either by insurance or the establishment of some 
certified scheme? Although circumstances alter 
cases, it is submitted that of the three systems which 
provide for compensation, that which involves a 
voluntary payment on the part of the masters is the 
most satisfactory for all concerned. Insurance has 
the effect of widening the breach between employer 
and employed ; statutory payment eliminates the per- 
sonal equation in toto. The workman demands it 
not as a favour but as a right, and the very exist- 
ence of that right tends to diminish the interest 
which an employer should feel in the welfare and 
physical comfort of hisman. Payment made under 
a certified scheme is at least founded upon a volun- 
tary principle, and is therefore more likely to en- 
courage a kindly feeling. 

At this point it may be of interest to consider in 
what way the Benefit Societies have been affected 
by the Act. These Societies usually form a link 
between capital and labour, their funds being de- 
rived from a weekly subscription deducted from 
wages, augmented by large donations from the firm. 
It is easy to see whether this voluntary payment is 
likely to continue, when other means for the making 
of a similar provision are invented by statute. In 
this connection we shall do well to study the pro- 
ceedings at the thirty-seventh annual meeting of the 
Durham Miners’ Permanent Relief Fund, which 
was held at Newcastle on June 3, 1899. By the 
withdrawal of the employers’ percentages, a differ- 
ence of between 4000/. and 5000/. was made in the 
yearly income of the Society. That this was due 
to the Workmen’s Compensation Act is clear from 
the fact that during 1898 the percentages were 
2000/, less than in the year 1897. 

It may be argued that the loss which the Society, 
and probably many other bodies of a like nature, have 


sense, but considering the multifarious blessings 
which the Benefit Society confers upon its members, 
we are not by any means prepared to assert that 
the loss of funds is fully compensated by awards 
under the Compensation Act. Theaged and infirm 
—those who are laid on the shelf by reason of 
bodily affliction not brought on by an “‘ accident in 
the course of employment ”—while they are with- 
out the pale of the statute are often entitled 
to a dole from the funds of the Society to 
which they subscribed in years of plenty. Lessen 
the contributions which fill those coffers, and the 
comfort of the older members must diminish in the 
like proportion. It was also pointed out at this 
meeting that the superannuation department was 
materially affected by the number of old men who 
were coming on to the fund. Witha view to meet- 
ing the difficulty it was resolved to increase the 
scale of contribution from the members. So far 
as the employers are concerned the Benefit Society 
might no longer exist. Already mulcted in the 
payment of an insurance premium, they cannot, 
and it would be contrary to human nature to sup- 
pose that they could pay a heavy subscription for a 
purpose which from their point of view is already 
sufficiently provided for. 
We have now considered with some care the effect 
of the Workmen’s Compensation Act upon the 
various persons who come within its purview. Al- 
though, as we have seen, the agricultural. labourer 
is about to work under the protecting wing of com- 
nsation, Mr. Havelock Wilson’s proposal in the 
ouse of Commons on February 21 to extend its 
rovisions to seamen met with but little support. 
evertheless, the Home Secretary, speaking on 
behalf of the Government said, that ‘‘ They were 
as ready as the honourable gentleman to believe 
that the time would come, and he hoped before 
very long, when seamen might have extended to 
them similar provisions to those which had been 
extended to other persons employed in dangerous 
industries in this country.” 

From this we may infer that should the Act 
prove successful its provisions may meet with con- 
siderable extension. 


A Few Important Decisions. 


Before concluding this article, it may be of 
interest to refer to a few of the more important 
cases which have reached the Court of Appeal. 
Saturdays have often been devoted throughout the 
legal year to the interpretation of the Act, and 
although there have been fifty-four cases in England, 
and fifteen in Scotland and Ireland, already the 
cry is ‘‘Still they come!” More than once has 
Lord Justice A. L. Smith applied the term 
‘*Chinese puzzle,” to the Act, a nickname which 
has been copied by some of the County Court 
Judges. Upon several occasions the Court has 
failed to agree, but in three instances have appeals 
been brought up to the House of Lords. 

The statistics relating to appeals have already 
been summarised. The more important cases—and 
those which have drawn forth the greatest amount 
of legal argument—arose in connection with the 
scope of the Act, no less than twenty-six of these 
having come to the Court of Appeal. , 

One of the most important decisions is that in 
the case of Lowe v. Pearson (1899 1 Q.B., 261). 
The words ‘‘arising out of, and in the course of, 
the employment,” which occur in the first section, 
there came before the Court of Appeal in the fol- 
lowing manner: A boy was employed in a pot- 
tery ; his duty was to make balls of clay and 
hand them to a woman working at a machine. 
He was forbidden to interfere in any way with 
the machinery. While the woman was tempo- 
rarily absent, the youth sustained an injury 
through attempting to clean the machine. lt 
was decided that although there was no serious 
and wilful misconduct, the boy was not, at the time 
of the accident, acting in the course of his employ- 
ment, and that he was not, therefore, entitled to 
compensation. In coming to this conclusion, A. L. 
Smith, L.J., expressly reserved the case of a work- 
man acting ina sudden emergency. This point has 
since been settled also in favour of the workman. 
In Rees v. Thomas (15 T.L.R., 301) the facts were 
that a miner, in breach of one of the rules of the 
colliery, took a ride on one of the trucks. The 
horse having bolted, the miner was killed when 
endeavouring to stop him. It was held that he 
was entitled to compensation. 

A workman who meets with an injury when 








it is precipitated by means of acetic acid. It 


pensation. This is no doubt true in a modified 


carrying out the wrongful orders of a fellow-work- 
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man, is acting in the course of his employment. 
This was the result of the decision in the case of 
Brown v. Scott, which came before the Court of 
Appeal on June 10. ; : : 

But where the workman is doing something for 
his own pleasure, and meets with an accident, it 
has been decided that he cannot claim compensa- 
tion (Smith v. L. and Y. Ry. Co., 15 T.L.R., 64). 

The words ‘‘serious and wilful misconduct” 
have excited much controversy. In the case of 
Rumboll v. the Nunnery Colliery Company, it was 
decided that a workman who meets with an acci- 
dent owing to a breach by him of the Coal Mine 
Regulation Acts, is not necessarily guilty of ‘‘serious 
and wilful misconduct” within the contemplation 
of the Act. From the case of M‘Nicol v. Spiers 
which was heard in the Scotch Court of Session, 
it seems that the breach of a colliery rule, even 
when posted up in a place where he who runs may 
read, does not come under this heading, so as to 
disentitle the injured man to relief. 

The next portion of the Act which has been 
subjected to judicial scrutiny is Section 7—the so- 
called definition section. A fierce contest has raged 
round the words ‘‘on, in, or about a railway, 
factory, mine, quarry, or engineering work.” In 
Powell v. Brown (15 T. L. R., 65) the question 
arose as to whether a carter in charge of a wagon 
some distance from headquarters came within the 
section. A general principle was laid down by the 
Court of Appeal that the matter is one of fact for 
the County Court Judge! The solution of the 
question will therefore depend upon the distance 
from the employer’s premises at which the accident 
took place, and all the other circumstances of the 
ease, a8 adjudicated upon by the County Court 
Judge. 

i Mellor v. Tomkinson and Co. (1889) 1 Q. B., 
374, we have an interesting example of the difficulty 
there is in construing this section. Machinery 
driven by mechanical power was being used for 
the purpose of the construction of a building when 
the accident happened, but the building was not 
then 30 ft. in height. The County Court Judge 
having decided that the case came within the pro- 
visions of the Workmen’s Compensation Act, it was 
argued in the Court of Appeal that the Act only 
applied to buildings upon which machinery was 
being used, and which exceeded 30 ft. in height. 
This contention, however, was not allowed to 
stand, and in the event the Court of Appeal found 
in favour of the workman. 

The case of M’Nicholas v. Dawson (1899) 1 Q.B., 
773, which was heard on March 4 in the Court of 
Appeal, shed a flood of somewhat dim light on the 
meaning of the word ‘‘factory” as used in the 
Act. A workman was employed in a shed to look 
after a steam engine connected with a mortar 
for mixing mortar for use on a building near at 
hand. While so employed he sustained personal 
Injuries owing to an accident.. On a claim under 
the Workmen’s Compensation Act, 1897, the ques- 
tion arose as to whether the deceased was employed 


in a factory within the meaning of the Act. By|a 


Section 7 the term “factory” includes any. . . 
machinery to which any provision of the Factory 
Acts is applied by the Factory and Workshop 
Act, 1895. It therefore became necessary—and 
this is one of the chief difficulties which have beset 
those who have to interpret the Act—to refer 
to the provisions of :the Factory and Work- 
shop Act, 1895. By Section 4 power is given 
to a court of summary jurisdiction to make an 
order as to dangerous machinery used in a factory 
or workshop, and by Section 23, sub-section 1 (R.), 
(6) that provision, among others, ‘‘shall have 
effect as if any premises on which machinery 
worked by steam is temporarily used for. the 
Purpose of the construction of a building—were 
included in the word “‘factory.” By this some- 
what roundabout method, the Court came to the 
conclusion that the injury happened in a factory, 
with the result that the workman was entitled to 
the benefit of the Act. As 
L.J., the machinery in t 
dangerous nature, 
actory ! 
. In addition to the above cases, which have been 
heard in the Court of Appeal, there have been cases 
in the County Courts which serve to emphasise the 
“y Sesamge of the definition of a “‘factory.” Thus 
in Belsey v. Sadler (a report of which appeared in 
neni for October 13, 1899), it was decided 
t the factory must be that of the workmen’s 
employers. It appeare] that Belsey had been 


ointed out by Collins, 


is case, being of a 
was actually a factory within a 


injured, not upon the defendants’ works, but at a 
customer’s factory where an hydraulic crane was in 
the course of erection. It was argued, on be- 
half of the employers, that the accident did not 
happen ‘‘on, in, or about a factory of which they 
were the occupiers.” This view was adopted by 
His Honour Judge Addison, who said : ‘‘I come to 
the conclusion that the factory must be a factory 
of the undertakers or employers.” Should this 
decision be allowed to stand, it cannot fail to be 
received with satisfaction by engineers who employ 
workmen for out-of-door purposes. 

A few miscellaneous points are also worthy of a 
passing notice. 

In the case of Mountain v. Parr (1899) 1 Q.B., 
805, which was heard on March 11 in the Court of 
Ftp it was decided that a County Court Judge 
who sits to hear an.application for compensation is 
merely an arbitrator, and as such is unable to hear 
an application for a new trial. 

In Price v. Marsden and Sons (February 4, 
1899), the expression ‘‘average weekly earnings 
during the previous twelve months” formed the 
subject of discussion. It appeared that the appel- 
lant had been in the employment of J. Marsden 
and Sons for a year prior to the accident in respect 
of which the claim arose, For the first 49 weeks 
he had been employed as a ‘“‘little piecer” at 
9s. 6d. a week, while during the three weeks prior 
to the accident his wages as a ‘‘side piecer” had 
been 13s. 8d. The important question arose as to 
whether the employment during the preceding 
twelve months must be contifitious and of a uniform 
character. It was argued on behalf of the work- 
man that ‘‘employed” must mean ‘‘ employed at 
the same work,” but the Court of Pons. refused 
to adopt this contention, holding that the words 
‘if he has been so long employed” meant if he 
has been so long employed by the same employer. 

In the Lancashire Insurance Company, Appellants, 
v. Commissioners of Inland Revenue, Respondents, 
(1899) 1 Q.B. 353 (December 14, 1898), it was de- 
cided that the policy of insurance whereby the em- 
ployers indemnify themselves against the risks im- 

sed by the Employers’ Liability Act, 1880, the 

orkmen’s Compensation Act, 1897, and the 
common law, is not a ‘‘ policy of insurance against 
accident” within the meaning of the Stamp Act, 1891, 
Section 98, schedule 1. The effect of this is that 
such instruments are not chargeable with the duty 
imposed by that Act which is only 1d., but are to 
be treated as deeds, thus becoming liable to a duty 
of 10s. In giving judgment Bruce, J., said : 

‘*This contract is in truth and substance a con- 
tract of indemnity, and although the indemnity is 
against liability arising from death or personal 
injury, and the deaths or personal injury is a sine 
gud non, and is one of the conditions of the liabilit 
of the assured, yet it is not the condition upon whic 
the liability of the assurer depends.” 

In Hall v. Snowdon (1899) 1 Q.B., 593, it was de- 
cided that the ordinary rule of practice of the Court 
of ha pm as to ordering security for the costs of an 

peal, is applicable to appeals under the Workmen’s 
ompensation Act. In the course of his judgment 
Lord Justice A. L. Smith said that while the Torts. 
lature had granted the right of appeal to the High 
Court, there was nothing in the Act which abro- 
gated the rule which generally applies as to security 
for costs. ‘‘ But,” he added, ‘‘ if an appellant is in 
a position to obtain an order for leave to appeal in 
forma pauperis he can do so, and no security would 
then be required ; but I may point out that in such 
a case the respondent gets this protection—that an 
appellant cannot obtain such an order without a 
certificate from counsel that the case is a proper 
one for appeal.” 

Now that the more difficult questions arising 
upon the construction of the Act have been decided, 
when the lawyer is able to quote a judicial opinion 
upon nearly every point in the Act, appeals are sure 
to become few and far between. Of cases contested 
in the County Courts, 20 per cent. have reached the 
— tribunal. 

t us hope that ere long this figure will be re- 
duced, not only in the interest of the workman, 
but in that of the employer, who will be spared 
the anxiety and worry of litigation. 

In the case of Davies v. The Main Colliery Com- 
ny, which came before the House of Lords in 
une, a question arose as to what constitutes a 
‘*dependent.” The Court of Appeal decided that 
this is a matter which musi be itevadasd by the 





County Court Judge, and in this they were upheld 
by the higher tribunal. 


In the case under notice 


His Honour had held that a father was partially 
dependent on his son, when the son lived at home 
pe his dole of wages into a common fund! 
Again, in the case of Powell v. The Main Colliery 
Com it was held that the ‘‘ claim for compensa- 
tion,” which must be made within six months of the 
accident, need not be the institution of legal pro- 
ceedings, but a mere claim in writing. Seeing that 
workmen who seek redress under the Employers’ 
Liability Act must commence proceedings within 
six months, it was not unreasonable to suppose that 
the same limit of time was put to proceedings 
under the Workmen’s Compensation Act. 





NOTES. 
CoprPER. 

THERE is no sign of real ease in the copper 
market, and we are afraid that censumers will have 
to make the best of the high pri¢es for some time 
tocome. The position is so strong that there is no 
necessity for the members of the ‘‘ combine” to 
move a hand to protect their interests. Consump- 
tion, as Messrs. James Lewis and Son point out in 
their last monthly circular, continues large. ‘‘The 
requirements for electrical works continue to ex- 
pand ; 400 tons of American electrolytic have been 
taken by the War Office ; a demand has sprung up for 
manufactured copper for India ; large shipbuilding 
orders have been placed; and the production of 
sulphate of copper for next season’s requirements 
will soon reach its maximum.” On the other 
hand, supplies from the United States during the 
past month have fallen off considerably, the ex- 
ports .to Europe being only about 10, tons, 
against a monthly average of 14,472 tons for the 
previous eight months. So far, at any rate, the 
American promise of reduced oo for the second 
half of the year has been well kept, though it is 
difficult to believe that the quantity actually 
consumed there is larger than was the case 
at this time last year, while mining activity 
is at least as great. The Calumet and Hecla 
is said to have sold its output to the end of 
December at close upon 17 cents per pound, and 
some other leading properties are similarly sold 
forward, and it would appear, therefore, that the 
trust is putting metalin store. A good feature of 
the situation is that Chili is sending increased 

uantities of copper ; that the mines of Cerro de 
ng in Peru, are rising to the emergency, and 
that even Australia is waking up. During the first 
nine months of the year 6554 tons of Peruvian 
copper were imported into Liverpool and South 
Wales, compared with 3653 tons last year and 
1834 tons in 1898. If the Cerro de Pasco were 
rendered readily accessible by Mae i and the cost 
of conveyance to the coast reduced, that locality 
would be in a position to ship a Fi quan- 
tities, for it has something like 6,000,000 tons of 
high-grade ore in sight—material thrown aside in 
the silver workings. Mexico is another country 
which is doing something to adjust the balance as 
between requirements and supplies, and this year, 
to the 30th ult., it has sent us 6747 tons, inst 
5055 tons in the same period of last year, and 3811 
tons in 1898. Here, again, the silver mining 
refuse heaps are found to consist mainly of copper 
ore, which it is now much more profitable to work 
than the white metal. The lack of cheap trans- 

rt is the main obstacle to development in 
Mexico as in Peru and Chili, but modern methods: 
of work are also to be desired. There is no 
doubt that all three countries could be made to 
contribute more than America towards the world’s 
annual supply, if only they were working properly. 
In Chili, for instance, from the coast to the 
Cordillera, is a series of important deposits—beds 
and lodes, including the mines on both sides of the 
Melon Valley wad Cideias and San Felipe Mines. 
In the province of Aconcagua and the southern 
parts of Coquimbo the hills are so saturated with 
copper that a desmonites, or refuse heap, enters as a 
conspicuous object in almost every bit of mountain 
scenery, and innumerable slag heaps mark the spots 
where smelting has been done on a small scale. 
Further north, as far as Tocopilla are innumer- 
able copper deposits as at Paposa, El Cobre, and 
Cobija, which yield in abundance, but the distance 
from fuel and the difficulty of picking the metal to 
& — percentage have tended to prevent profitable 
working, though considerable quantities of metal 
are smelted at Taltal or sent south to Lota. As for 
Australia, it is of interest to note that Western 





Australia has been tempted by the high price of 
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copper to pay some attention to its deposits of 
this metal. It is only just starting, but the begin- 
ning is fair. Last year it exported 1891 tons, com- 
pared with 355 tons in 1899, and only 86 tons 
in 1898. Tasmania has a great source of cupri- 
ferous wealth in Mount Lyell, just as it has of 
stanniferous wealth in Mount Bischoff, but the in- 
dications show that New South Wales is—always 
after South Australia—the richest of the Austra- 
lian colonies in this particular. What prevents it 
from doing much is the passion for gold, and the 
lack of capital for any other form of mining 
enterprise. 


Proressok Sprine’s EXPERIMENTS ON 
PLasticirty. 


In an article contributed to the Revue Générale 
des Sciences, Professor Spring, of Liege, has sum- 
marised a number of his experiments on the 
agglomeration of materials under heat and pressure. 
With all plastic bodies he finds that pressure alone 
is meee | for the welding together of discrete 
particles, and if the particles under pressure con- 
sist of different metals capable of forming alloys, 
these alloys may be produced by the application of 
pressure only. Thus, copper and tin filings 
mixed together and compressed produce bronze, 
whilst copper and zinc filings form brass under 
the same conditions. On the other hand, a mix- 
ture of zinc and lead filings will not alloy any 
better under pressure than the two metals do when 
melted paneler. This welding together of the 
particles of a metal under pressure, and the pro- 
duction of alloys by mere compression, is attributed 
to the formation of a solid solution at the inter- 
faces under pressure. Molecules of one fragment 
of iron will thus penetrate into the next, and 
similarly molecules of a fragment of zinc will pass 
into the body of an adjoining fragment of copper. 
This molecular mobility, however, differs from ordi- 
nary evaporation in that, for its exhibition, the pre- 
sence of a mass into which the molecules can diffuse is 
needed. A molecule only bere from one frag- 
ment to another, provided that it is replaced 
by a second molecule from the second frag- 
ment. To further investigate the matter, cylinders 
of different metals, having ends as flat as it was 
possible to make them, were prepared, and pairs 
consisting of one cylinder piled on another 
were placed in a stove and kept there for from 
three to twelve hours, at a temperature at least 
360 deg. Fahr. below the melting point of the 
most fusible of the metals, and, in the case of 

latinum, the stove temperature was 2880 deg. 

ahr. below the fusing point of the metal. 
Nevertheless, a couple of superimposed platinum 
cylinders, subjected to a pressure merely due to the 
weight of the topmost, welded together in this 
stove, and the same was the case with all the 
couples in which the two constituents were one and 
the same metal. In fact, on turning up the cy- 
linders afterwards in the lathe, the joint could not 


be detected. When the pair consisted of metals |} 


capable of alloying with each other, union again 
took place ; and in the case of the zinc-copper couple, 
a layer of brass ;4, in. thick was plainly visible 
at the joint. dn the other hand, metals in- 
capable of dissolving each other, such as zinc and 
lead, and zinc and bismuth, showed no signs of 
union when treated in the manner described. 
Professor Spring has aiso extended his experiments 
to sand and grains of limestone and similar con- 
stituents of the earth’s crust, in order to ascertain 
if the agglomeration of these materials into rock 
could be brought about by pressure alone. This was 
found to be impossible even when the pressure used 
was equivalent to that of a layerof rock 30 miles 
thick. Professor Spring finds, however, that under 
high pressure water is capable of dissolving a fair 
amount of silica which is d»posited when the pres- 
sure is relieved, and suggests that the cementing 
together of the grains of sand and carbonate of lime 
forming the bulk of our sedimentary rocks, may 
have been effected in this manner. A solution of 
silica traversing a layer of sand, without the appli- 
cation of great pressure, will also deposit a cement- 
ing layer of silica ; but to obtain success, a slight 
pressure is necessary in order to keep the grains 
in contact during the contraction of volume accom- 
panying the splitting up of the silicic acid, just as 
in gluing together two pieces of wood pressure is 
necessary until the joint has set. 





Cuit1.—The population of Chili is officially returned at 
3,111,085. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 26. 


THE steel rail makers met on Friday and discussed 
the situation, but could not agree upona price. A re- 
duction from 35 dols. to 26 dols. was suggested and 
favoured, but from none of those present could a fair 
statement be got as to what was said or what the 
postponement was for. The street talk is that the 
makers want to have the secure co-operation of Mr. 
Carnegie, who is expected soon. The price of Bes- 
semer is 14 dols.; billets, 17.50 dols. ; both above 
what competition would make them. These figures 
show that 20 dols. for steel rails would afford a fair 
margin. No one in America ever heard of steel rails 
being sold ata fair margin. The railway people are 
treated as though they were public enemies, and that 
the only way to crush them out is to tax them to death 
for steel rails, 

The situation in other directions has not materially 
changed, although more business is being done. On 
Saturday the wages scales of the tin workers and bar 
iron makers were signed virtually on the terms sub- 
mitted by the workmen. Over 100: mills will now 
resume and Bessemer and forge iron will now be in 
good demand. The mills have been idle three months 
and yet the restricted production has had no apparent 
effect. Noone dares to predict the outcome of the 
present return to normal production. The iron 
is needed, and the only thing consumers wish to 
be assured of is that prices are not going to encounter 
another collapse. 

The outlook for the autumn months is good. The 

litical uncertainties have something to do with the 

kward demand. As soon as the election can be 
forecast favourably &:heavier demand will come, be- 
cause there is a feeling that productive capacity is not 
at present in excess of the requirements that are 
before us for the winter. 

There is a visible improvement in the machinery 
branches. All shops are getting more business. 
Electrical equipment and trdlley and tramway lines 
naturally come in for a great deal of attention. Tool 
and machine shops are now contracting for work for 
future delivery, and as soon as this is done they look 
up raw material. The anthracite coal strike involves 
130,000 miners. Three regiments of militia are 
guarding a large number of mines, under the protec- 
tion of which there is a scattering return of miners. 
The stocks of coal are low, and any attempt to haul 
bituminous coal to the East will probably threaten 
disturbance in the bituminous regions. The coke 
—— is again increasing and large contracts 

ve been placed. Further buying up of coal lands 
has taken place, and at present rate all coal lands in 
the greatest coal vein in America will be under control 
of new purchasers. 








MISCELLANEA. 


Tue number of tickets sold for entrance to the Paris 
Exhibition up to Sunday last was 33,804,000. As some 
65,000,000 were issued two years ago, a - residue is 
certain. The present price is 20 centimes (about 2d.) 


The latest thing in the municipalisation of industries is 
the scheme now under consideration at Manchester for 
the purchase of a coal mine by the corporation. About 
alf a million tons of coal are now pure every year 
to meet the requirements of the gas plant alone. 


The traffic receipts for the week ending September 23, on 
33 of the — lines of the United Kingdom, amounted 
to 2,036,294/., which was earned on 19,8854 miles. For 
the corresponding week in 1899 the —— of the same 
lines amounted to 1,918,413/., with 19, miles open. 
There was thus an increase of 117,881. in the receipts, and 
an increase of 3374 in the mileage, 

A cargo of Borneo oil has just been delivered to the 
Gas Light and Coke Company, for use in the enrichment 
of their The oil is said to have been delivered at a 
cost of r cent. less than former supplies from 
America and Russia, in spite of the long distance it was 
carried. The whole of the run, over 9000 miles, was made 
with oil fuel, a fact which seems to show that the diffi- 
culties of using oil fuel at sea, as shown in the Admiralty 
experiments, have now been overcome. 


According to the semi-official Kronstadtski Viestnik, 
the Russian Naval Estimates for 1901 amount to 
97,097,666 roubles, of which 60,000,000 roubles fall under 
the head of ordinary expenditure. A sum of 16,000,000 
roubles is to be devoted to strengthening the fleet, while 
3,000,000 roubles are set aside for harbour works at Libau, 
and 2,000,000 roubles and 3,000,000 roubles tively 
for harbour works at Vladivostock and Port Arthur. The 
naval estimates for 1901 exceed the Budget of the current 
year by 10,469,651 roubles. 

In a communication to the Electrician, Mr. H. G. Bar- 
well draws attention to a curious phenomenon observed 
in repairing submarine cables. Should the cable contain 
a splice in the portion lifted from the sea bed, then on 
connection to a telephone a buzzing noise will be heard in 
the latter as the cable is hauled on board. This buzzing 
is attributed to the fact that the surging of the ship 
brings varying strains on the — and thereby alters 
the resistance at that point. In fact, the buzzing was 


intensified as the splice came over the bow sheave, but 
— immediately the spliced portion was at rest on the 
eck. 


In a paper read before the International Electricity 
aaa at Paris, M. Keller took up the subject of elec- 
tric furnaces. These he divides into three types. In the 
first of these the heating is effected by an arc, as in the 
original Siemens furnace, and in the laboratory furnaces 
so skilfully used by M. Henri Moissan. In the second 
class come the resistance furnaces, such as used b 
Heroult ; whilst in the third are incandescence or mui- 
tiple arc furnaces, as introduced by Cowles. The furnaces 
of the second type are said to be the best adapted for the 
production of carbide, as, —— heavier currents are 
needed than with arc furnaces, fusion is effected quietly, 
and there is no very violent evolution of gas. In these 
furnaces the charge itself acts as a conductor for 
the current between the electrodes. Alternating cur- 
rents are now very largely used for working electric 
furnaces. The size of these furnaces is at t limited 
by the difficulty of obtaining carbons of sufficient size 
for the electrodes. As matters stand, some furnaces take 
currents of 10,000 amperes, and require carbons of corre- 
sponding siz9. 


The latest British Consular report from as says 
that German trade with Italy has shown a s' expan- 
sion over a series of years, and this has taken place to a 
great extent at the expense of British trade. But British 
merchants are advised to watch closely the alterations 
which are certain to be made in the existing treaties 
between Italy and Germany and Austria-Hungary, which 
expire in 1903. Both contain the most-favoured-nation 
clause, neither is likely to be renewed on the same terms 
as before, and any change must cause some displacement. 
Italian trade with Germany in 1898 reached 157} million 
lire for imports and nearly 192 millions for exports. The 
chief German goods taken by Italy, which affect British 
trade, are cotton, wool and silk goods, and metals and 
machinery. This last heading includes a third of all the 
German exports to Italy, and at one time this branch of 
trade was almost wholly in British hands. Germany 
takes more Italian wine year by year; Crefeld takes a 
large and increasing —— of Italian silk, while vast 
quantities of fruit and vegetables are now being taken 
by Germany from Italy. 


The electrical equipment of the Illinois Steel Com- 

ny at South Chicago is remarkably complete. The 

rst motors were installed in 1894, and at the present 
date those in ‘sae are capable of developing an aggregate 
of over 4000 horse-power, and heavy additions are still 
being made, The cost of the power delivered at the 
various machines is said to range from 3d. to 4d. per kilo- 
watt-hour, whilst the handiness of the motor system has 
enabled much labour to be dispensed with. In particular 
with the plate handling crane, which picks up steel plates 
by means of an electromagnet controlled by the craneman 
without any assistance from labourers below, it has been 
found that one man and one crane easily do the work which 
formerly required six men and two cranes. The aggre- 
gate power of the dynamos is only 1470 horse-power, 
which suffices to supply the motors, though these have 
an ag te rated capacity of nearly three times this 
figure. This is ible, use the motors are not all 
in use at their full capacity at one time. The longest 
distance of a motor from the re station is 2000 ft., 
the average being about 900 ft. 


The 32 granite columns for the Cathedral of St. John 
the Divine at New York are:to_ be single _— of stone, 
each 54 fb. long by 6 ft. in. diameter, and weighing 160 
tons. These columns are being ig 7 by the Bodwell 
Granite Company, of Vinalhaven, ine, and to turn 
them to size and shape the firm in Peper have laid 
down an exceedingly large and powerful lathe, which is 
described in a recent issue of the Iron Age. The lathe is 
86 ft. long over all, and will take between its centres 
blocks 60 ft. long. The bed of the lathe is built up of six 
lengths bolted together. The spindles are hollow, and 
weigh 9 tons each. The tools for cutting are circular 
discs of steel { in. thick and 10)in. in diameter, provided 
with a V-shaped cutting edge. The disc revolves as 1b 
cuts, or rather, splinters the stone off. The depth of cut 
taken is about 3 in. After cutting, rough polishing is 
done with hardened steel shot, the final polish being 
given by emery. The lathe takes 50 horse-power to drive 
it, the work being rotated at the rate of seven revolutions 
in four minutes. About six weeks are needed to turn 
and polish a column from the rough block. 


In a note published in the Chemical News, Mr. C. 8. 
Bradley describes the production in the electric furnace 
of the silicides of calcium, strontium, and barium. The 
compounds are produced by mixing together powdered 
sand and the oxides of the above metals, with sufficient 
carbon to take up the oxygen t, and the mixture 1s 
then subjected to the heat of the electric furnace. The 
compounds in question decom when in water, 
the products of the reaction being the oxides of the alkaline 
metals, silica and pure yb a The amount of hydrogen 
liberated is very considerable, 1 Ib. of Ca Si, producing 
.104 Ib, or 18.73 cubic feet of hydrogen, Lo 
reaction may, perhaps, prove useful industrially. 

a! when treated with dilute acids produces 


calcium silici ; 
the compound Si, He, to acetylene which has 
the formula C, Hy. This silicon acetylene is a ya 


solid, ectly stable at ordinary temperatures, 
wade wire heated in the open air, and yielding by- 
drogen when treated with a 20 per cent. solution of caustic 
potash or caustic soda. It is anticipated that poe 
silicides may prove useful in the dye industries, as ver | 
are V 
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STANDARDISATION. 
: To THE EpiToR OF ENGINEERING. 

Sir,—The leading article in your issue of the 28th ult. 
deals with a most important and much neglected subject, 
and I feel personally grateful to you for drawing atten- 
tion to it, and hope this article will be followed by others 
dealing with other aspects of the question. Strangely 
enough, although this subject is ever present in the mind 
of every manufacturing engineer, and causes the larger 

rb of all the friction and worry and correspondence 

tween him and his customers, yet manufacturing 
engineers as & body make no move to combine in 
their own interest, even when they are turning out 
products which are to all intents and pu iden- 
tical. In times past, manufacturers, no doubt, had 
an idea that by producing an article which differed 
in some unimportant detail from the similar pro- 
ducts of their competitors, they would be able to 
persuade customers of the superiority of their goods 
and so secure a larger share of the trade; but those 
days are rapidly passing, if not quite gone. The 
general level of education is higher, and the 1 r 
majority of consumers have very ideas as to what 
they want and why they want ib, and can often ask 
questions of the would-be seller which make him feel far 
trom comfortable. : 

Even in such an elementary matter as that of test-pieces, 
engineers (myself among the number) have from time to 
time endeavoured to get our institutions to move, but 
although the councils have once or twice promised to take 
the matter into consideration, nothing has ever been done, 
and our various State Departments still issue seriously 
faulty specifications—specifications which say no word as 
to the proportions of the test-pieces, and which, therefore, 
enable the manufacturer to show practically any elonga- 
tion he thinks fit. smi 

Seventeen years ago Mr. William Hackney brought 
this question of standard test pieces before the Institu- 
tion of Civil Engineers in @ most lucid and comprehen- 
sive paper, and yet to-day we have done absolutely 
nothing. We have allowed the American institutions to 

t in in front of us, and we shall probably end sometime 
ofore the end of the twentieth century by accepting the 
American standard specifications. = __ 

In America the various trade societies connected with 
railway work have done much to standardise locomotives 
and rolling stock, &c., and I understand from your article 
that our own railway companies have arrived at some 
similar understandings; but the question is one of 
national importance, and must eventually be carried out 
more or less by all trades, and our institutions, as the 
modern equivalents of the medieval trade guilds, should 
take a leading part. ? 

Just imagine the difference in the positions of would-be 
cellers to customers abroad if one can only say, ‘‘ This 
machine, or this valve, or this tool, is our firm’s standard 
pattern, and we assure you it is far superior to that of 
every other maker”; whilst the other says, ‘* This article 
is made to the design and of the proportions and 
materials approved by the British Institution of Mecha- 
nical Engineers for this purpose.” Which would sell 
most articles? In competing with the foreigner, the 
second seller brings to bear an almost irresistible force, 
viz., the collective wisdom of the engineers of this 
country. The settling of standard ty would also 
tend to further specialisation, and would lead to ‘‘One 
firm, one machine” (a goal which we are steadily ap- 
proaching now, but by a very a roundabout path); 

ucers of everything, from a battleship to a tea-tray, 
would disappear, and the maximum economy of produc- 
tion for which “One firm, one machine” is the formula, 
would be secured. In cases where the customer has not 
mastered the elements of mechanics, the multitude of 
patterns presented by competing firms simply confuses, 
and he finally selects at haphazard, and, as likely as not, 
selects the article made in Germany, France, or America. 
If British manufacturers understood their own interests, 
and took a broader-minded view of the whole question, 
the foreigner would not carry off the order so frequently 
as he now does. 

As a manufacturing engineer of nearly thirty years’ 
2 a ar ie s — always ames oe to 

86 tions drawings, patterns, templates, 
tools, &c., and it is surprising how work can be done in 

direction when it is set about in an intelligent 
manner. My own opinion is that in the general run of 
factories not nearly pom attention is given to the 
matter and not half as much accomplished as might be. In 
the case of one eminent firm with whom I recently had 
dealings, I found that there was absolutely no record of 
existing patterns of details ! 
arhase the coginesr-in-chiet is not a man of resolute 
character, it often be found that a draughtsman 
will not take the trouble to hunt up the drawing indicated 
in the pattern list, and will put a fresh set of - Homme ste 
on his drawing ; and the foreman patternmaker, never 
F deco from making a little work, will, even when the 
rr is distinctly marked “old pattern,” make a new 
Pattern rather than trouble to hunt out the old one. 

& consulting engineer, however, I give away no 
secret when I point out that it is the diversity of types 
oe uced by manufacturers which confuse and ‘confound 

would-be purchaser, and the attempts they make to 
prove to him that some cheap and nasty device is good 
and yg eee enable us to earn butter for our 

: udtiess there are capti i fe 
sulting engineers as there are similar met in ell trades 
= Professions ; but, without us, I fear our clients would 
n find themselves in the position of poor John China- 
man when in search of a new religion, and unable to 
= % as to the particular brand o missionary he shall 


T was glad to hear recently that the « uestion of inter- 





changeability of parts of the machinery of our warships 
was receiving attention in high quarters ; its importance 
is evident, and, I think, cannot be over-estimated. 

Much has been said of late, and said truly, of the great 
gain to the Empire, and the great moral effect on other 
nations, which have resulted from the splendid and 
unanimous support accorded to us by our Colonies in our 
military operations in South Africa; and my text is that 
commercial solidarity is of even greater importance. 

Yours truly, 
Hy. M. Rountuwarlte. 

25, Victoria-street, S.W., October 2, 1900. 





PATENTS AND TRADE MARKS IN THE 
ORANGE RIVER COLONY. 
6 me. = Eprror y a. an 
1R,—During the progress of the war in Sout rica, 
and more especially since the fall of Bloemfontein and 
Pretoria, and of the settlement which now seems probable, 
there have been many inquiries by inventors desirous of 
protecting their inventions and registering trade marks 
as to how applications in the Transvaal and Orange 
River Colony would be treated pending a definite settle- 
ment. In this matter my South African agent writes, in 
a letter received this morning, that his representative 
has interviewed the legal adviser to the military governor 
of the Orange River Colony, and finds that the only 
attention that new patent business can have now is that 
the application can filed with the military governor, 
who will grant a receipt for the documents, and note the 
particulars of the application. Further than this, nothing 
else can be done until the stry office is re-opened, 
when the application can then — with in terms 
of article 6 of the Orange Free State (late) patent law. 
The | adviser to the military governor says that his 
object in advising this procedure is to grant to patentees 
the protection accorded to them in terms of clause 3, 
article 5, of the patent law, with this exception, that the 
six months mentioned therein will be computed from the 
date when the registry office is reopen Under this 
arrangement the same fees will have to be paid to the 
Government as prior to the war. _ : 
Doubtless the same procedure will be adopted in the 


Transvaal. 
Yours, &c., 
WituramM H. Taytor. 
62, Market-street, Manchester, October 1, 1900. 





WATER-TUBE BOILERS. 
To THE EpITOR OF ENGINEERING. 

Srr,—In reference to the recent Admiralty memo- 
randum regarding water-tube boilers in Her Majesty’s 
Navy, I would say that there are some features of the 
matter that appear to be persistently overlooked, and 
that it is a source of regret that the subject should be 
treated in a manner calculated to mislead the public. 

The Admiralty refer to the Belleville as a large tube 
boiler. If the matter is examined, it will appear that 
this classification is wrong, the terms large and small are 
relative; and for the — of a boiler the water-tube 

rformance will not be alone controlled by the diameter, 

ut by diameter com to length ; thus, it will appear 
that the Belleville is not a large tube boiler, but, in fact, 
a small tube apparatus. The mere fact that its tubes may 
be the same diameter does not justify its being classed 
with other boilers with very much shorter tubes, or tube 


passages. 

The whole question is not one of water-tube boilers at 
all, but the problem is that of the Belleville boiler, and 
hiding or overlooking the real issue can only have the 
effect of confusing the marine boiler problem in the future 
as in the past. 

The whole fact of the matter is that the Belleville boiler 
is, in my opinion, wrong in principle, and never will per- 
form satisfactory service; and the addition of auxiliary 
apparatus, to make it do what a good boiler would do of 
itself,{only adds to the difficulties of the problem. 


A. BEMENT. 
Chicago, September 16, 1900. 





AN ELECTRIC SHOCK FROM STEAM PIPES. 
To THE EpiTor Or ENGINEERING. 

Srr,—The only thing remarkable about the corre- 
spondence on this subject is the limited number of 
letters and the ee, of instances. I remember at 
the Royal Agricultural Society’s Show at Oxford, in 1870, 
ag alongside J. Thomson’s road steamer (stan 
No. 285) mounted on three rubber tyred wheels and 
finding everyone near laughing at the driver, who 
having jumped off his engine to pap Pong tanks with 
water from the stand pipe, attempted whilst standing on 
wet grass to open the fire door (because steam was roarin 
off at the safety valve)—he received a shock which ca’ 
him to fall nearly doubled re 

Other bystanders experien similar results until 
someone let a long firing poker fall against the iron frame, 
one end resting on the wet ground, thus quickly di 
ing the electricity from the insulated locomotive. 

n the Museum of Physical Apparatus in the Imperial 
Technical College of Vienna, I saw, in March, 1877, a 
fine example of Armstrong’s hydro-electrical a) tus, 
which was made in illustration of certain results obtained 
by experiments conducted by Mr. (now Lord) Armstrong 
and Faraday. Quoting from a description of the system 
of technical education adopted in Vienna, which I wrote 
for ENGINEERING at that date, the substance of which 
you a ramet ina — ; - the — 
ne poaeege weerene e contents of the museum o! 
the Vienna Polytechnic. 

‘* There is also an Armstrong hydro-electrical machine 





in which the electricity is evolved by the friction of wet 
steam in or from nozzles of peculiar construction, 
the insulated boiler of this machine is 5 ft. in length by 
2 ft. 6in. in diameter. It is capable in a few seconds of 
developing sufficient electricity to give a spark 20 in. 
long direct from the conductor.” 

__ A full description of this apparatus, or one similar to 
it, but larger, which was made for the London Poly- 
technic, is given on. pages 22, 23, and 24, of Lardner 
and Foster’s ‘‘ Handbook of Electricity, tism, and 
Acoustics,” published by James Walton in 1868; a 
section of the nozzles and illustration of the method of 
insulation and of the grouping of the collecting conductors, 
gives a very good idea of the apparatus. e fact that 
electricity thus produced is of enormous bye a but low 
amperage, and the subsequent development of the dynamo, 
has prevented any further developments, but it appears 
to me that experiments with an apparatus on this prin- 
ciple, aided by the light of the present knowledge of elec- 
tricity, might give very much more valuable results than 
those of 50 years ago. 

I am, Sir, your obedient servant, 
SrepHen H. Terry. 
17, Victoria-street, S.W., October 3, 1900. 





YOUNG ENGINEERS. 
To THE Epiror oF ENGINEERING. 

Str,—Your correspondent “ Lucifer,” who laments the 
want of influential friends, suggests the unbusiness-like 
methods of choosing'persons for positions of responsibility 
in the engineering trade. As it is to the best interest of 
the industry to have the right man in the right place, the 
method of selection should be all-important. you 
cannot find the competent without giving everyone an 
opportunity to compete, I would suggest for the considera- 
tion of those interested that the trade be divided into, 
my, four grades, as follow: _ 

ourth grade, workmen, eligible for all over 18 years 
of age: To pass a work examination in either machine or 
fitting work, and one stage each in four technical sub- 
jects, advanced arithmetic, machine drawing, steam or 
electricity, applied mechanics. 

Third. grade for foremen, eligible for all over 21 years 
of age: Work examination in fitting, oe planing, 
milling, &c., machine-shop methods described, s ry 
cutting tools, hardening tools, estimating time and prices 
of work. Technical subjects: First stage mathematics, 
second stage machine drawing, second steam and elec- 
tricity, second applied mechanics. 

Second grade for shop manager and chief draughtsman 
eligible for all 24 years of age and over. Work examination 
in turning, fitting, pattern making, smith work, machine 
shop methods described, speeds of cutting tools; smith shop 
methods such as stamping and forging work ; estimating 
price of work, estimating weights from drawings, and use 
of slide rule. Technical subjects: Fourth stage, mathe- 
matics ; third s in machine er pote plane solid 
geometry, electricity, steam, applied mechanics. First, 
or general manager, to include second grade qualification, 
with a knowledge of metals, workshop costs, and a com- 
mercial knowledge. 

The above system could be adopted by the joint 
action of the Employers Federation snd the workmen’s 
Societies, and would be an advantage to both. To the 
men it would give all who are competent an opportunity 
to better their tion. To the master it would give a 
higher standard of skill, the men having an incentive to 
gain. 

The position of zoe correspondent “‘ Lucifer” under 
such a system could be better judged. 

T enclose my card, and remain yours, 
INTERESTED. 





To THE Eprror oF ENGINEERING. 

Srr,—Having followed this discussion in your valuable 
pa r, I have come to the conclusion that when a man 
ails in a certain profession he immediately abuses it, with- 
out considering three points: Firstly, had he the ability 
to become an engineer? Secondly, had he studied? and 
thirdly, had he made the best use of his apprenticeship ? 
If he lacked the ability, or if he had been too lazy, wy 
blame the profession ? Some seem to think that they have 
only to be apprenticed to an engineering firm, and sit 
oo a stool in a drawing office, to become an engineer. 
is in a great mistake, as no profession calls for greater 
energy to be shown, or demands harder studies than engi- 
neering. A man has never ceased learning, he must con- 
tinue to study all his life, and can always learn something. 
The man who has not untiring energy, determination and 
a real liking for the profession, had better pre up all 
ideas of becoming an engineer. Similarly, other profes- 
sions are abused—as, for instance, the law, the stage, and 


journalism, each being overcrowded, and only those who 
ve talent and ability succeed. All cannot ex to 
rise to the top of the tree, but by verance and deter- 


mination to succeed, success is bound to be attained. 
Trusting that you will see fit to publish this, 
I remain, yours truly, 
Works Department, H.M. Dockyard ia: 
or e ; 
Ootober 1, 1900. 





To THe Eprron or ENGINEERING. 

Srr,—I am much interested in the discussion in your 
columns concerning ‘‘ Young Engineers.” 

If Iam not trespassing on your valuable space, might I 
raise the point as to whether or not a gentleman, after 
having the usual public-school education, and after passing 
successfully geen the three years’ course at one of the 
universities, should not be able to enter engineering 
works, as an apprentice or otherwise, without the nium, 
which is a stumbling-block to so many. I take it for 
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granted that the man in question is made of the right 
stuff, and not of the lackadaisical and ultra-refined dis- 
position that your correspondent ‘‘ Lucifer” seems to 
affect. It seems hard lines on the fathers, especially 
those who have not great worldly possessions, that after 
cheerfully (*) paying the fees of a university education, 
they should have to pay a mium for perhaps three 
years. I write as a plea for the fathers of other ‘‘ young 
engineers” ; in my own case “the guv’nor” cannot com- 
plain, as I am already the smiling recipient of a small 
salary, although I have only just left college and have 
absolutely no relatives in the profession. 
I remain, yours truly, 
GRADUATE, WHO Hopes To BECOME 
Wortuy oF THE NAME OF ENGINEER. 
October 1, 1900. 


To THE Eprtor or ENGINEERING. 

S1r,—As I was looking through ENGINEERING last week, 
I caught sight of a letter which was signed ‘‘ Lucifer.” I 

could not allow it to pass me without some comment. 
waited until next week’s ENGINEERING came out in order 
to ses how many ‘‘sympathetic engineers” would reply. 
I may say that ibis very bad form for a man, whatever 
profession, business, or work he may have been engaged 
in, if by chance he has worked in such a way, that he 
knows nothing about what he has been engaged in. I 
should have thought, at least, that he had learnt not to 
ons his woes in a paper like ENGINEERING (which is 
er mage to encou and help engineers) not for every- 
y to run down the profession, use he did not 
choose to make use of the yo pets ar which he had 
during his training. I may add that I have met many, 
—- engineers of all classes, calibres, and nationalities, 
and I invariably find the ‘non-premium ” the better man. 
Please do not think I am trying to run down the ‘“‘ engi- 
neers” who paid a premium, and who are doing well, 
(thanks, I should say, to their hard work and abilities) be- 
cause I am not. Butif a young man, whether a public 

t 
h 





school man or otherwise, thinks just because his ‘father 
nee a premium of 300/. for him to learn the business, that 

e is going to be “‘ cock of the walk,” then heis mistaken, 
because in most firms they will not have it. I have had 
young men’s fathers ask me in many cases whether to pay 
a premium or not. I say to them this, ‘‘ Can you vouch for 
_— son being a hard working young man, nut afraid of 

irt, and mixing up with the men, and—putting it in a nut- 
shell—roughing it for five or seven years, as the case may 
be?” If he says ‘‘No,” then I say. ‘‘ Put your son in 
some other profession.” If he says ‘‘ Yes,” then I say, 
**Don’t pay a premium.” With regard to the question 
of ‘‘having served three years in the shops and two at 
college.” A man must have been very idle, not to know 
something about his trade; and a man (that is, in most 
cases) who has served three years in shops and two at 
oma if he has not had the side taken out of him then 
(which ought to have been done at a public school), 
why, then, he wants to go into a large shop for a couple 
of years as an improver, then emigrate. have known 
men who have been trying to get out abroad, anywhere, 
anyhow. = f have said, “Oh, if it’s only a boot- 
black’s place, if it’s enough to earn my grub, it’s some- 
thing settled, and it will give me the opportunity of look- 
ing out for something better.” A man must not think 
just use he is @ a, and going to be an a 
neer, he can wear a high collar and white shirt, and ri 
the “‘ high horse,” because he is quite out of his depth if 
he does. I have known men of “ Lucifer’s” calibre, and 
if I had made the eens of that gentleman before 
the war, then I should have advised him to go to the 
front, where all ‘‘show polish” is taken off and “‘field 
polish” substituted. I must now conclude by saying, 
**that I hope “ Mr. Lucifer” will be wiser by the time 
he has seen all the correspondence about this matter. 
won’t say more as my trumpeter is still alive. 

ours sincerely, 
Srzas HooKEr. 





Iron MINERALS IN BetciuM.—The imports of iron 
minerals into Belgium in the first eight months of this 
year were 1,682,807 tons, as ge with 1,772,604 tons 
in the correspondin iod of 1899. The exports of 
iron minerals from an a in the first eight months of 
this year were 321,190 tons, as com with 228,966 tons 
in the corresponding period of 1899. 


PrrsonaL.—Mr. Robert Green, A.M. Inst. C.E., of 37, 
Waterloo-street, Birmingham, has arran; to take over 
the interest of his late er, Mr. ward Pritchard, 
M. Inst. C.E. in the firm of Pritchard and Co., and 
will continue the practice under the style of Messrs. 
Pritchard, Green, and Co.—The iron and brass foundry 
business carried on by the late Mr. F. A. Sanderson at 
the Iron Foundry, Mansfield, has been purchased by Mr. 
F. A. Robineon and Mr. H. W, Sanderson. The former 
gentleman has been connected with the business for 19 
years. The style of the new -irm will be Messrs, Sander- 
son and binson. — Mr. J. Wemyss Anderson, A.M. 
Inst. C.E., announces that he has entered into partner- 
ship with Mr. Alfred Hay, B.Sc., to practise as con- 
——— engineers at the Pearl urance Build- 
ings, Liverpool.—The Tees Side Bridge and Engineer- 
ing Works announce that their London offices have been 
removed from 4, Fenchurch-avenue, E.C., to George 
Yard, Upper Thames-street, E.C. 


Tue InstiruTion or Crvi, Encrngers.—The Council 
have, in addition to the medals and prizes given for com- 
munications discussed at the meetings of the Institution 
in the past session, made the following awards in respect 
of other pa; ealt with in 1899-1900: A 
Stephenson Medal and a Telford Premium to L. F. 
Vernon-Harcourt, M.A. (London) ; Telford Premiums 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
SEPTEMBER. 


JULY. Aveust. 




















(song 
In the accompanying diagrams each vertical line represents a market day, and each horizontal line repre- 
sents 1s, in the case of tin plates, hematite, Scotch, and Cleveland iron, and LI. in all other cases. The price 


the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are 


f quicksilver i bottle, 
of quicksilver is per e sea 


per ton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. 
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Miller Prize to J. W. Smith (Burton-on-Trent) ; ont 
Miller Prizes to B. Humphrey (New Swindon), H. 
O’Brien, B. Sc. (Horwich), H. E. Wim WA, il 
bridge), and A. H. Morton (Glasgow). The — 
have nominated Mr. R. F, Whitehead to the “Palmer 
Scholarship at the University of Cambridge in succession 
to Mr. A. H. Kirby, who graduated last June. 


to H. J. S. Heather, B.A. (South Africa), Walter 

{Ooms idge), James Glover, M.A. (Lowton, 

Lanes), A. B. Brady (Brisbane), R. C. Farrell (Dunoon), 

C. F. V. Jackson, B.E. (Sydney), and G. B. Walker 
 meeceny For students’ papers: The 

b edal and a Miller Prize to C. B. Fox, B.A. 








(Wimbledon) ; the ‘‘ James Prescott Joule” Medal and a 
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COMBINED AUTOMOBILE AND MOWING MACHINE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE McCORMICK HARVESTING MACHINE COMPANY, CHICAGO, 








On the present page we illustrate an interesting 
development of the self-moving principle in the 
auto-mower, exhibited by the McCormick Harvester 
Machine Company, of Chicago, in their pavilion at 
the Vincennes branch of the Paris Exhibition. The 
machine may be described as a mower with a pro- 
—— attached to it, although several altera- 
tions have naturally been introduced in the mower 
design in order to accommodate it to the changed 
condition of propulsion. The motor is a double 
cylinder 10 horse-power gasoline engine of American 
design, and this operates the machine. The mower 
has a special bushing, roller, and ball-bearing and 
other new features which the firm have introduced in 
their ‘‘ New No. 4” machine. There has been added, 
however, a new lifting cutter bar, which can be raised 
at right angles to the ground ‘by a lever operated by 
the driver while he remains in his seat. © power 
from the motor is transmitted by an endless chain to 
& sprocket wheel and friction clutch placed on the 
cross-shaft of the mower. This clutch is so arranged 
as to engage either one bevel-gear wheel or another 
_ on each side, and in this way the machine can 
made to advance or go backward at will. The two 
bevel-gear wheels engage a pinion, which operates the 
flywheel shaft and the cutter-bar. They also transmit 
wer to the mower wheels through two gear wheels. 
he speed of the motor can be increased or diminished 
while the machine is at work by simply changing the 
regulating lever. The in-and-out-o -gear motion is 
controlled by a lever conveniently placed at the foot 
of the operator and connected by a crank to the 
friction movements. Steering is effected by a crank 
P within easy access of the operator, and con- 
nected below by a steel bar direct to the guide wheel, 
Which is in front of the cutter-bar. is wheel is 
- in @ line with the right-hand main wheel, and 
ai this way the grass cut on the previous round is not 
_— the machine straddling the windrow com- 
Pi tely. In front of the motor upon the frame is 
Placed a tank divided into three compartments, which 
“7 used for oil, batteries, and water respectively. 
M y the courtesy of the Socitté d’Agriculture de 
eaux, we received an invitation to attend a trial of 
is machine with that of the Deering Company, 


Snother American auto-mower exhibited, and tes 








Mice 





under the auspices of the Society. We have already 
referred to these trials, which were of interest, and 
showed that the machines were quite under control. 
Whether a petrol engine in a wheat field will be wel- 
come to farmers remains to be seen. 





INDUSTRIAL NOTES. 

Labour questions generally, especially from a mili- 
tant and aggressive point of view, are for the present 
submerged in the political contests involved in the 
General ‘Election. With the party and _ political 
aspects of the fight we have nothing to do in these 
Notes. But the labour aspect may be of interest. 
The direct representation of labour in the House of 
Commons had long been the dream of labour leaders, 
but it was only first realised in 1874. Daring the 
Chartist agitation several attempts were made to 
obtain seats for labour representatives, numerous 
candidates being nominated, some few going to the 
poll, But none were returned belonging to the ranks 
of labour, though many were returned of the middle 
class who sympathised with the views of the working 
classes. In 1868 several labour leaders were put 
forward, but only two went to the poll, both being 
defeated—Howell, in Aylesbury, and ind at War- 
wick. Subsequently, Odger contested Southwark and 
was defeated. In the year 1874 Messrs. Burt and 
Macdonald were returned, the former for Morpeth, 
which seat he has retained ever since, and Macdonald 
for Stafford, which he represented until his death in 
1881. Broadhurst was returned in 1880 for Hanley. 
In 1885 several working class candidates went to the 
poll, 13 of whom were returned. Since that date 
there have been changes, but at the date of the recent 
dissolution there were 12 representatives of labour, six 
of whom are miners, two are connected with the ship- 
ping trades, one with the engineering trades, one with 
the building trades, one with agricultural labourers, 
and one with the printing trades. All of these are 
seeking re-election, except Joseph Arch, and all for 
the same constituencies. ; 

There is not a great influx of new labour candi- 
dates, but the number is considerable, some 17 or 18 
having been adopted in the constituencies of Great 


Britain, exclusive of those who adopt the labour plat- 





form, but who are not of the working class. Of the 
total number, about a dozen represent the views of the 
Independent Labour Party and of the Social Demo- 
cratic Federation, but the programme of those bodies 
is kept very much in the background by most of the 
candidates. 

The issues of an industrial character put before the 
electorate are, 48 a rule, meagre in the extreme. 
There is no attempt to raise the Socialist formula of 
“capturing the means of production, distribution, 
and exchange.” Even the eight-hours day is scarcely 
in evidence, except perhaps in a few cases where 
the miners have some new candidates. The textile 
trades of Lancashire aré pressing the candidates 
to pledge themselyes to an earlier closing time on 
prreen t but the hour contended for is virtually 
conceded. Then they want an extension of the parti- 
culars clause, in certain cases, one or two, minor 
concessions as regards the Factory Acts. 

Generally the two more prominent questions put 
forward by candidates asking for the support of the 
workers are Old Age Pensions, and an extended 
scheme for housing the working classes. An amend- 
ment of the Cheap Trains Act is also advocated in 
some instances. ere is nothing very formidable in 
the labour programmes put forward on this occasion. 
These are, indeed, very mild in comparison with what 
was threatened and expected. Whatever may be the 
result of the contests in constituencies where labour 
candidates are adopted, the issues raised by them will 
not much affect the general position of labour questions 
in the new House of Commons, for the mandate of the 
constituencies will be on quite other lines. 


The Ironworkers’ Journal for October has an article 
on the workers in North Staffordshire, as compared 
with those in South Staffordshire; the former have 


been and are toa t extent unorganised, the latter 
are organised. e South’ Staffordshire eo 
have had to compete against those in the North where 


labour is underpaid. Now, it seems, the men of North 
Staffordshire are waking up, and the first thing they 
apparently propose to do is to strike. They are dis- 
tinctly told that the Association will not help them 
in this course. They must come into the nd 
Wages Board, and submit to the scale as other men 
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have to do, and await results. This is just the kind 
of action which we should have expected from the 
successors of such leaders as Mr. John Kane and the 
late Mr. Edward Trow. Such action will help to 
steady the men to whom the article is addressed, and 
will help to give further confidence to the chief em- 
ployers in the iron and steel industries. 


The report of the Boot and Shoe Operatives states 
that there does not appear to be a prospect of any- 
thing like good trade, the branch returns describin 
trade generally as bad. Foreign competition is allud 
to as one reason; the use of machinery is, indeed, 
working wonders not only in America, but in Ger- 
many. Disputes during the past month were few. 
Both employers and workmen show a disposition to 
avoid them as far as possible. The union has had to 
take severe and prompt action in a dispute with a 
Glasgow firm. ently the men notified grievances, 
then gave notice, and then ceased work before the 
notices expired. The union has condemned the 
action of the members as not legally justifiable, 
and the men ultimately accepted the decision, and 
the dispute was settled. Only two other slight dis- 
putes are reported in the month, both were the subject 
of negotiations mutually conducted. 


In connection with the Midland Wages Board an 
almost, if not quite, unprecedented course has been 
adopted, so it is reported. Ata meeting of the Mid- 
land Iron and Steel Wages Board, held last week, it 
was reported that the net rae a selling price of iron, 
by the 12 selected firms during the two months investi- 

ated was 9/. 18s. 8d. per ton, as compared with 
8. 15s. 4d, in the previous two months. This is the 
highest level reached for many years. Under the 
sliding-scale arrangement the iron and steel workers 
are entitled to an advance of 24 per cent. on wages, 
which would have raised the wages of puddlers to 
lls. 3d. per ton, and of other workmen in proportion. 
It was pointed out that the rates of wages if so 
me Al would unduly disturb the relations between 
the rates now payable in the Northern and Midland 
centres, and therefore it was decided that the men 
should forego their claim to the 24 per cent. to which 
they are entitled under the scale. If this concession 
is accepted by the workmen it will redound to their 
credit, as their wages follow prices, and do not cause 
their advance. Of course, when the advance is con- 
ceded, the higher rates tend to keep up prices for the 
time being, inasmuch as the cost of production is 
we mag and henceforward increased, until the selling 
price has so decreased that « reduction in wages 
inevitably takes place. There is, however, a mutual 
advantage in the arrangement. The wages of the men 
only advance on the basis of prices ruling during the 
two months which have passed ; on the other any 
the wages of the men do not fall until the ascertain- 
ment of prices shows that the net average selling rates 
have so fallen as to require a reduction. 


In the Wolverhampton district there has been a 
steady demand for material, although the amount of 
business done has only been of moderate weight as 
regards individual transactions. The fresh bargains 
have been chiefly for prompt deliveries, as consumers 
have no working stocks on hand. Some of the manu- 
facturers have, it is reported, sufficient orders to keep 
the works regularly going some time into the new 

uarter. Home demands are said to be far more satis- 

tory than those for foreign markets. Several good 
Government orders are in hand for best bars, plates, 
and hoops. This fact alone helps to steady prices at 
present rates. Manufacturers of common bars are not 
quite so well off; they have fair offers as regards 
weight of work, but the price regulates the amount of 
business really done. Pig iron is wanted for prompt 
delivery, but it is reported one or two more furnaces 
are to be damped down. The general run of the engi- 
neering and allied trades continue fairly busy; there 
is, indeed, very little to complain of in this t. 
Some branches may be more pressed than others, but 
not one can truly complain of slackness in employment. 
The railway sheds continue very busy in nearly all 
branches connected with rolling stock and departments. 
The hardware industries also, as a rule, continue fairly 
busy. Some are busier than others, but in no im- 
portant branch of industry i; there any serious com- 
plaint of depression. The cost of fuel is loudly com- 
plained of in most cases, as tending to keep up the 
ae of material, and consequently to lessen profits. 

Dp 
lar 





the whole, the iron and steel industries of this 

and busy district are well employed, and the 

outlook is not at the present time discouraging. There 
are no serious labour troubles to contend against. 





It is reported that there is a continued shrinkage of 
new work coming forward in the engineering and 
allied trades throughout Lancashire, except in two or 
three special branches. Apart from any general 
meee off, this shrinkage can be to a great extent 
accounted for by the depression in the cotton industry 


price in consequence of its scarcity. Then there is the 
continued complaint of the high price of fuel, and 

nerally of material, raw and manufactured, in the 
iron and steel trades. The effect of the first of these 
causes is seen in the textile machine manufacturing 
industry, in which most of the establishments are 
becoming short of work. The effect of the second is 
seen to some extent in the general engineering indus- 
tries, and as regards stationary engine builders, 
while the makers of machine tools, though still well 
engaged, complain that new work does not come 
forward sufficiently to replace the old orders running 
out. However, locomotive engine and railway car- 
riage builders have plenty of work on hand to last for 
some time. All sections of electrical engineeri 
continue to be ecsonage 92 busy, and those engage 
upon the manufacture of ordnance and war material 
generally ba a continued pressure for some time 
tocome. The position, therefore, on the whole, is not 
entirely discouraging, especially as boilermakers, iron- 
founders, machine workers, smiths and strikers, and 
many of the other iron, steel, and metal using indus- 
tries are fairly well employed. The iron trade has 
been slow, only hand-to-mouth business has been doing 
generally. Nor will matters settle down until the 
turmoil of the General Election is over. In Lanca- 
shire politics, for the time being, overshadow trade. 
The critical state of the cotton trade intensifies this 
feeling. 





In the Birmingham district it is complained that 
orders in the iron trade are small, being mainly re- 
stricted to immediate current requirements. Manu- 
facturers complain that the cost of production is 
greater, owing to the high price of fuel and to higher 
rates of wages. As to the latter, wages did not rise 
until prices rose, and then only in proportion two 
months afterwards, on the basis of average net prices 
for the two preceding months. As regards the price 
of coal manufacturers have cause of complaint, but it 
must also be remembered that frequently the owners 
of collieries and of iron works are one and the same 
persons—that is to we the same company owns both, 
or the same shareholders, for the most part. It is 
reported that marked bars maintain full quoted prices, 
and that unmarked bars are still quoted at the asso- 
ciation rates, but can be had much cheaper. In the 
engineering and allied industries there is little to be 
said, except that the change of position is on the 
whole unimportant. Employment is moderately, if 
not fairly, good. 





The great miners’ strike in America is reported to 
be settled. The terms agreed upon, it is said, include 
nearly all that the men demanded, including 10 per 
cent. advance in wages, the other points to be settled 
by arbitration. It is said, on the other hand, that 
the men have waived the point of the recognition of 
the union, but whether in this particular instance, or 
— is not stated. It is reported that Cardinal 

ibbons, Archbishop of Baltimore, will arbitrate on 
the matters in dispute still left for consideration. So 
far the a have not been through the union, 
but with the men direct. 


Mr. Bell, the general secretary to the Amalgamated 
Society of Railway Servants, in his report to the 
Annual Congress at Newcastle-on-Tyne, states that 
the total number of members at the close of the half- 
year was 61,114, being an increase of 2195 since De- 
cember 31, 1899. r. Bell refers to the Taff Vale 
dispute, and to the persistent refusal of the directors 
to negotiate with the union officials and representa- 
tives. He gives quite a humorous account of the 
negotiations carried on through Mr. Hopwood, of the 
Board of Trade, by the vice-chairman of the company 
in one room, and Mr. Bell, of the men’s union, in 
another. This shows the ludicrousness of the situa- 
tion ; the negotiations were really between Mr. Bell 
and the vice-chairman, but carried on through Mr. 
Hopwood as interpreter and mediator, because the 
other two, the real parties, could not meet. Mr. 
Bell’s suggestion as to this state of things is that the 
Conciliation Act should be so amended as to compel 
the parties to meet in conference to discuss the 
matters complained of. Speaking of the Great Eastern 
dispute, the report states that the executive of the 
union ‘have had to sanction no fewer than 33 sectional 
movements of different grades on the various railways, 
and it suggests that a general programme, suitable to 
all grades, would be better, and in the end prevent 
disputes rather than provoke them. The railway 
clerks are suggesting that they had better join the 
Amalgamat nion, as their grievances would then 
be more quickly attended to than at present. The 
Railway Workers’ Union, which is distinct from the 
Amalgamated, is urging the amendment of the Com- 
pensation Act, compulsory conciliation, and old-age 
pensions, with such other matters as housing the 
working classes, as a condition of support to candi- 
dates at this election. 








caused by a lack of raw material, and by the rise in 





The joint secretaries of the Board of Conciliation 


and Arbitration for the Manufactured Iron and Steel 
Trades in the North of England have communicated 
to the Consett Iron Company, Limited, the result of 
the accountant’s ascertainment of the average net 
selling price of steel plates for the three months of 
June, July, and August, 1900; and they certify that, 
in accordance with the agreement of March, 1896, the 
wages to be paid to the steel millmen during October, 
November, and December, 1900, will be advanced 2} 
per cent., making the wages 25 per cent. above the 
standard. In the early — of 1898 the wages rates 
were 74 below the stan , but the standard basis 
was reached in June of that year. Since then there 
has been a gradual and continuous advance, showing 
at the same time the prosperity of the steel trade. 


It is reported that the coalminers of South Wales 
and Monmouthshire are claiming an advance of from 
15 to 20 per cent. under the sliding scale, which claim 
will have to be adjusted at the rs Np audit. 

The dispute at the several collieries owned by the 
Bridgewater Trustees, mostly situate near Man- 
chester, is nearing a crisis. The men have only been 
paid at the rate of 4s. 10d. per day; they claim upon 
existing prices, and the rates of wages paid by the 
Federation owners, 6s. per day. Negotiations are in 
progress to avert a strike if possible. If a stoppage 
of work should take place some 3000 persons will be 
thrown idle, and the pits will have to be closed. The 
men generally belong to the Lancashire and Cheshire 
Federation of Miners, and will doubtless have the 
support of the National Federation if a stoppage takes 
place at the pits. 





A dispute has arisen between the Oldham, Ashton, 
and Hyde Electric Tramway Company and those in 
its employment. The matter has been taken up by 
the Amalgamated Association of Tramway, Hackney 
Carriage Employés, and Horsemen in General, the 
secretary of which association has issued a manifesto 
calling the attention of the trade unionists in those 
districts to the grievances of the men. 





It has been resolved to abandon the attempt to 
form a trade union for domestic servants which was 
decided upon only about a month ago. The response 
to the appeal was so meagre that the would-be 
organisers had to declare that their efforts were un- 
successful, 





SPECIFICATIONS FOR STEEL AND IRON. 

Specifications for Steel and Wrought Iron, Adopted by 
Committee No. 1 of the American Section of Inter- 
ational Association for Testing Materials. 


(Concluded from page 382.) 
Open-HEARTH BOILER-PLATE AND Rivet STE&L. 


1. Process of Manufacture.—Steel shall be made by the 
open-hearth process. 

2. Chemical Properties.—There shall be three classes of 
open-hearth boiler-plate and rivet steel, namely : Flange 
or boiler steel, firebox steel, and extra soft steel, which 
shall conform to the following limits in chemical composi- 
taon : 











alas Flange or | Firebox | Extra Soft 
Boiler Steel. Steel. Steel. 

Phosphorus shall not ex-| percent. per cent. per cent. 
0.06 0.04 0.04 


ceed as 5 a 
Sulphur shall not exceed. . 
Manganese .. oe # 





0.05 0.04 0.04 
0.80 to 0.60 | 0.30 to 0.50 | 0.30 to 0.50 





3. Steel for boiler rivets shall be of the extra soft class 
as specified in paragraphs Nos. 2 and 4. 
4, Physical Properties.—The three classes of open- 








hearth boiler = and rivet steel, namely: Flange or 
boiler steel and extra soft steel, shall conform to the fol- 
lowing physical qualities : 
| 
| Flange or | Firebox | Extra Soft 
BE 'Boiler Steel.) Steel. Steel. 
Tensile strength uunds| f 65,000 to + 52,000 to 45,000 to 
per a i > 5,000 62,000 55,000 
Yield point in Bn yen per | 
square inch ll not be | | 
lessthan .. ..  ..| 38,000 32,000 30,000 
Elongation, per cent. in | 
8 in. shall not be less! 
than es $a bal 26 28 





5. For material less than ,°, in., and more than j in. 1D 
thickness, the following modifications shall be made in 
the ego a forelongation: __ , 

© or each increase of 4 in. in thickness above ? - 
a deduction of 1 per cent. shall be made from the specifi 
elongation. : : co 
(@) For each decrease of ;, in. in thickness below ,; sod 
a deduction of 24 percent. shall be made from the specifi 
elongation, 


6. The three classes of open-hearth boiler- 
rivet steel shall conform to the arama oA ag tests 5 
and for this purpose the test specimen be 14 ir 
if possible, and for all material ? in. or less in thickness 
the test specimen shall be of the same thickness as th 








the finished material from which it is cut ; but for mate- ” 
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rial more than? in. thick the bending test specimen may 
be 3 in. thick. ; 
ivet rounds shall be tested of full size as rolled. 

(c) Test specimens cut from the rolled material as 
specified above shall be subjected to a cold bending test, 
and also to a quenched bending test. _ The cold bending 
test shall be made on the material in the condition in 
which it is to be used, and prior to the quenched bending 
test, the specimen shall be heated to a light cherry-red as 
seen in the dark and quenched in water, the temperature 
of which is between 80 deg. and 90 deg. Fahr. _ 

(d) Flange or boiler steel, firebox steel, and rivet steel, 
both before and after quenching, shall bend cold 180 deg. 


flat on itself without fracture on the outside of the bent 


n. : 
ck ‘Yor firebox steel a sample taken from a broken tensile 
test specimen shall not show any single seam or cavity 
more than } in. long in either of the three fractures ob- 
tained on the test for homogeneity, as described below in 

raph 12. 
art Teut-Pieces and Methods of T'esting.—The standard 
teat specimen of 8-in. gauged length shall be used to de- 
termine the physical properties specified in paragraphs 
Nos. 4 and 5. The standard shape of the test specimen 
for sheared plates shall be as shown by the following 


sketch : 
9 : 

= Parallel Section ___ mm 

526201 not lee thas 8° 328°60 " 


ii es 








$e 
unm 
25°40 to 76:20 Ri 
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PIECE TO BE OF SAME THICKNESS AS THE PLATE. 


For other material the test specimen may be the same 
as for sheared plates, or’ it may be planed or turned 
parallel throughout its entire length and in all cases where 
possible, two opposite sides of the test specimens shall be 
the rolled surfaces. Rivet rounds and small rolled bars 
shall be tested of full size as rolled. 

9. One tensile test specimen will be furnished from 
each plate as it is rolled, and two tensile test specimens 
will be furnished from each melt of rivet rounds. In case 
any one of these develops flaws or breaks outside of the 
middle third of its gauged length it may be discarded and 
another test specimen substituted therefor. 

10. For material ? in. or less in thickness the bending 
test specimen shall have the natural rolled surfaces on 
two opposite sides. The bending test specimens cut from 
plates shall be 14 in. wide, and for material more than 
2 in. thick the bending test specimens may be 4 in. thick. 
The bending test specimens for rivet rounds shall be of 
full size as rolled. The bending test may be made by 
pressure or by blows. 


11. One cold bending specimen and one quenched bend- | 


ing a will be furnished from each plate as it is 
rolled. Two cold bending specimens and two quenched 
bending specimens will be furnished from each melt of 
rivet rounds. The homogeneity test for firebox steel 
shall be made on one of the broken tensile test speci- 
mens. 

12. The homogeneity test for. firebox steel is as follows : 
A portion of the broken tensile test specimen is either 
nicked with a chisel or grooved on a machine, transversely 
about ,', in. deep, in three places about 2 in. apart. The 
first groove should be made on one side, 2 in. from the 
square end of the specimen; the second 2 in. from it on 
the opposite side ; and the third 2 in. from the last, and 
on the opposite side from it. The test specimen is then 
put in a vice, with the firat groove about } in. above 
the jaws, care being taken to hold it firmly. The 
projecting end of the test specimen is then broken off b 
means of a hammer, a number of light blows being used, 
and the bending being away from the groove. The speci- 
men is broken at the other two ves in the same 
way. The object of this treatment is to open and render 
visible to the eye any seams due to failure to weld up, or 
to foreign interposed matter, or cavities due to gas 
bubbles in the ingot. After rupture, one side of each 
fracture is examined, a pocket lens being used if neces- 
<0 Figg the length of the seams and cavities is deter- 

13. For the purposes of this specification the yield point 
shall be determined by the careful pete ha of the 
drop of the beam or halt in the gauge of the testing 
machine, 
ad Ban bp ~ determine if the material aoe to the 

“al limitations prescribed in paragra o. 2 herein, 
analysis shall be made of drillings fnken from @ small test 
ingot. An additional check analysis may be made from a 
tensile specimen of each melt | on an order, other than 
= locomotive firebox steel. In the case of locomotive 

irebox steel, a check analysis may be made from the ten- 
sile specimen from each plate as rolled. 

5. Variation in Weight.—The variation in cross-section 
or weight of more than 24 per cent. from that specified 
tt sufficient cause for a yen except in the case of 

eared plates, which will be covered by the following 
Phe variations : 

€ tes 124 lb. per square foot or heavier, when 
ordered to weight, shall not average more than 2k per 


whee above, or 24 per cent. below the dheooabeal 


te ane under 124 Ib. per square foot, when ordered 


wing ; 


shall not average a greater variation than the 





Up to 75 in. wide, 24 per cent. above or 24 per cent. 
below the theoretical weight. 

Seventy-five inches and over, 5 per cent. above or 5 per 
cent. below the theoretical weight. 

(9) For all plates ordered to gauge there will be per- 
mitted an average excess of weight over that correspond- 
ing to the dimensions on the order equal in amount to 
that specified in the following Table : 


Table of Allowances for Overweight for Rectangular 
Plates when Ordered to Gauge. 
(The weight of 1 cubic inch of rolled steel is assumed to be 
0.2833 Ib.) 


Plates In. and over in Thickness. 








Width of Plate. 
Thickness of Bart 
Plate. 
Up to75 In. (75 In. to 100 In.| Over 100 In. 

in pr cent. r cent. per cent 

3 j 10 " 14 18 
vx | 8 12 16 

3 | 7 10 13 
1s | 6 8 10 

4 5 h 3h 
Ys 4 6 

% by 6 8 

Over 3 8} 5 6} 





Plates under 3 In. in Thickness. 
| Width of Plate. 


Thickness of Plate. 





Up to 60 In. | 50 In. and Above. 
in. in. per cent. per cent. 
3 up to y, 10 ‘ | 15 
ts ” Y 84 | 124 
1s ~” 7 | 10 








17. Branding.—Every finished piece of steel shall be 
stamped with the melt number, and each yt and the 
coupon or test specimen cut from it, shall be stamped 
with a separate identifying mark or number. Rivet steel 
may be shipped in bundles securely wired together with 
the melt number on a metal tag attached. 

18. Inspection.—The inspector representing the pur- 
chaser shall have all reasonable facilities afforded to him 
by the manufacturer to satisfy him that the finished 
material is furnished in accordance with these specifica- 
tions. All tests and inspections shall be made at the 
place of manufacture, prior to shipment. 


Wrovueut Iron. 


1. Process of pioonferiurs.— Wave iron shall be 
made by the puddling process or rolled from fagots or 
piles made up from No. 1 wrought iron scrap, alone or 
with muck bar added, it being understood that test iron 
Class B, and stay-bolt iron contain no scrap. 

2. Physical Properties. —The minimum physical qualities 











— in the four classes of wrought iron shall be as 
follows : 
| | ' 
| Refined | Test Iron | Test Iron | Stay-Bolt 
| Iron. | Class A. | Class B. Iron. 
Tensile strength, pounds 
persquareinch . ..| 48,000 48,000 50,000 | 46,000 
Yield point, pounds per | | 
squareinch ..  .. 25,000 | 25,000 25,000 | 25,000 
Elongation, per cent. in 
Sia 2 pe ae oh ae Oe 25 28 
! 





3. In sections weighing less than 0.654 lb. per lineal 
foot the percentage of ——— required in the four 
classes specified in paragraph No. 2 shall be 11.25 per 
cent., 15.00 per cent., 18.75 per cent., and 21.00 per cent. 
respectively. 3 

4. The four classes of iron when nicked and tested as 
described in paragraph No. 9 shall show the following 
fracture : 

(a) Refined iron, a generally fibrous fracture, free from 
coarse crystalline spots. Not over 15 per cent of the 
fractured surface shall be granular. 

(b) Test iron Class A, a generally fibrous fracture, free 
from coarse crystalline — Not over 10 per cent. of 
the fractured surface shall be granular. 

(c) Test iron Class B, a long, clean, silky fibre, free 
from slag or dirt or any coarse crystalline spots. A few 
fine crystalline spots may be tolerated provided they do 
not in the aggregate exceed 10 per cent. of the sectional 
area of the bar. 

(d) Stay-bolt iron, a long, clean, silky fibre, free from 
slag or dirt, and wholly fibrous, being practically free 
from crystalline spots. 

5. The four classes of iron when tested as described in 
paragraph No. 10 shall conform to the following bending 


tests : 
(e) Refined iron shall bend cold 180 deg. around a 
diameter equal to twice the thickness of the specimen 


tested, without fracture on outside of the bent portion. 

(f) Test iron Class A, shall bend cold 180 deg. around a 
diameter equal to the thickness of the tested specimen, 
without fracture on outside of the bent ge 

(g) Test iron Class B, shall bend cold 180 deg. flat on 
itself without fracture on outside of the bent portion. 

(h) Stay-bolt iron, a piece of stay-bolt iron about 24 in. 
long shall bend in the middle through 180 deg. flat on 
iteel , and then bend in the middle through 180 deg. flat 
on itself in a plane at a right angle to the former direc- 
tion, without a fracture on outside of the bent portions. 
Another a with a thread cut over the entire 





length s stand this double bending without showing 
ony cracks in the threads. _ 


6. The four classes of iron, when tested, as described in 
peneeh No, 11, shall conform to the following hod 

ding tests : 

(i) Refined iron, shall bend sharply to a right angle, 
without showing cracks or flaws. 

(j) Test iron Class A, shall bend through 180 deg. flat 
on itself, without cracks or flaws. 

(k) Test iron Class B, shall bend through 180 deg. flat 
on itself, without showing cracks or flaws. A similar 
specimen heated to a yellow heat and suddenly quenched 
in water between 80 deg. and 90 deg. Fahr. shall bend, 
without hammering on the bend, 180 deg. flat on itself 


without showing cracks or flaws. A similar specimen 
heated to a bright red heat shall be split at the end and 
each part bent Tt will 


k through an angle of 180 deg 

also be punched and expanded by drifts until a round 
hole is formed whose diameter is not less than nine- 
tenths of the diameter of the rod or width of the bar. 
Any extension of the original split or indications of frac- 
ture, cracks, or flaws develo by the above tests will 
be sufficient cause for rejection of the lot represented by 
that rod or bar. 

a Stay-bolt iron, shall bend through 180 deg. flat on 
itself, without showing cracks or flaws. similar 
specimen heated toa x ow heat and suddenly quenched 
in water between 80 deg. and 90 deg. Fahr. shall bend, 
without hammering on the bend 180 deg. flat on itself 
without showing cracks or flaws. 

7. Stay-bolt iron shall permit of the cutting of a clean 
sharp thread and be rolled true to gauges desired, so as 
not tojam in the wae oe 

8. Test Pieces and Methods of Testing.—Whenever 
possible iron shall be tested in full size as rolled, to de- 
termine the physical qualities specified in paragraphs 
Nos. 2 and 3, the elongation being measured on an 8-in. 
gauged length. In flats and shapes too large to test as 
rolled, the standard test specimen 14 in. wide and 8 in. 
gauged length. In large rounds the standard test speci- 
men of 2 in. gauged length shall be used ; the centre of 
this specimen shall be half way between the centre and 
outside of the round. Sketches of these two standard 
test specimens are as follow: 


Fig. 8 







































































PIECE TO BE OF SAME THICKNESS AS THE PLATE, 
Fig.9 : 
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9. Nicking tests shall be made on specimens cut from 
the iron as rolled. The specimen shall be —_ and 
evenly nicked on one side and bent back at this point 
through an angle of 180 deg. by a succession of light 
blows. Tested iron Class B, and stay-bolt iron may be 
nicked <1 pase 20 per cent. of its thickness. 

10. Cold bending tests shall be made on specimens cub 
from the bar as rolled. The specimen s| bent 
sing. 3 an angle of 180 deg. by pressure or by a succes- 
sion of light blows. 

11. Hot bending tests shall be made on specimens cub 
from the bar as rolled. The specimens, heated to a 
bright red heat, shall be bent through an angle of 180 deg. 
by pressure or oy, a succession of light blows, and with- 
out hammering directly on the bend. 

If desired, a similar bar of any of the four classes of 
iron shall be worked and welded in the ordinary manner 
without showing signs of shortness. 

12, The yield point specified in pai ph No. 2 shall 
be determined by the careful observation of the drop of 
the beam or halt in the gauge of the testing machine. 

13. Finish.—All wrought iron must be practically 
straight, smooth, free from cinder spots or injurious 
flaws, bu blisters, or cracks. As the thickness of 
bars appreaches the maximum that the rolls will produce, 
the same perfection of finish will not be required as in 
thinner ones. 

In flat and square bars ;, in. variation either way from 
the size orde i owed. 

In round iron ,}, in. variation either way from the 
size ordered will allowed, except in stay-bolt iron, 
which shall be at least ,},, in., and not more thos in. 
below normal size, to insure freedom from jamming in the 
oe oe The i tor ing th 

nspection.—The inspector represen @ pur- 
chaser shall have all reasonable facilities aff to him 
by the manufacturer to satisfy him that the finished 
material is furni in with these specifica- 
tions. All tests and i ions shall be made at the 








place of manufacture prior to shipment, 











450 


ENGINEERING. 





[Oct. 5, 1900. 











= 


A NEW METHOD OF PRODUCING HIGH 
TEMPERATURES.* 
By Ernest F, Lance, F.C.S. (Manchester). 
In the month of June last I was invited to Essen, in 
company with Mr. Henry Cooper, engineer to Messrs. 








Fic. 1. 


Vickers, Sons and Maxim, to witness some experiments 
introducing a new method for the production of high 
temperatures for certain metallu joel purposes, hitherto 
unobtainable except by means ~ the electric arc, thir 


new method being the outcome of researches made by Dr. 4; 


Hans Goldschmidt of that town. 

The experiments, which were held at the works of the 
Chemische Thermo-Industrie Company, clearly showed 
to Mr. Cooper and myself that for various metallurgica) 
purposes the engineer and chemist had now at their di- 
posal a new and powerful agent sufficiently cheap and 
effective and sufficiently under control to pons! its exist- 
ence both from a practical and commercial point of view ; 
and as but little had as yet been heard about the process 
in this country, I was asked by some of my friends in this 
Institute to bring the same more fully to your notice. 
Dr. Goldschmidt’s kind consent and the Council’s 
encouragement to the idea having been given, I there- 
upon set about the preparation of the following notes 
upon the process, which I trust will prove of service in 
making its merits more fully known to you. 

The principle underlying the process is not new, as the 
same is based upon the heat energy developed by the 
chemical action of aluminium upon oxygen, or rather 
that between aluminium and certain metallic oxides: it 
is rather the manner in which this action is developed 
and its product applied which constitutes the novelty of 
the process. 

The use of aluminium as a reducing agent has been 
known for many years. Shortly after its discovery by 
Wohler, of Gottingen, and its first production on a com. 
mercial scale by Henri Sainte-Claire Deville, who may 
justly be regarded as the founder of the aluminium in- 
dustry, various experimenters showed that metals could 
be separated from their combinations by combustion with 
aluminium. Bunsen, Tissier, Michel, Beketoff, Rose, and 
others, not forgetting our own Dr. Percy, made experi- 
ments which in the aggregate demonstrated the reducti- 
bility of metals from their chlorides, fluorides, sulphides, 
oxides, and other compounds by means of aluminium. 
These observations were ony carried out on « small scale, 
and were effected by crucibles placed in a small furnace, 
the reactions being often violent enough to scatter the 
contents of the same. In recent times other investigators 
carried out a series of experiments sufficiently com- 
plete to show that a long series of metallic oxides were 
reducible by aluminium. In these cases, also, the re- 
agents were heated by means of a crucible placed in a 
coke furnace. Again, Messrs. Greene and Wahl, of 
Philadelphia, have for some years been producing pure 
manganese on a commercial scale by dissolving 
oxide in molten cryolite and adcing metallic aluminium 
thereto. Some very interesting laboratory experiments, 
showing the possibility of produciag pure iron by reducing 
ferrous oxide with aluminium, were brought before this 
Institute at its Birmingham Meeting on August 21, 1895, 
by one of our Members of Council, whose services to the 
metallurgy of iron and steel have been of the most valu- 
able kind—I allude to Robert Abbott Hadfield ; and on 
March 15 in the same year our President, Sir William 
Roberts-Austen, gave a brilliant demonstration before 
the Royal Institution upon the ‘‘ Reduction of the Rarer 
Metals from their Oxides,” on which occasion several of 
the rarer metals were produced in some quantity by re- 
duction with aluminium in a manner which appeared 
almost magical. Among other valuable investigations 


since then have been those of Moissan in producing alu- 


minium alloys by the addition of metallic oxides to a bath 
of molten aluminium; and those of Kupelwieser and 
Matignon in determining the calorific effect of certain 
n; and also the researches of 
vanadium, Duboin and Gauthier in 
silicon ; and the interesting experi- 


reductions with aluminium 
Helouis in reduci 
reducing boron <j 
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Fig. 5. 

















Fie. 7. 


ments of Francke, wherein he showed the reductibility of 
phosphorus from sodium phosphate by treatment with 
aluminium. 

Early researches with the oxides Jed Dr. Gold- 





* Paper read before the Iron and Steel Institute. 


schmidt to make further experiments, with the object of 


discovering @ mode of controlling the violent reacti 
obtained by the heating. of fre He in contact with 
metallic oxides, and these brought to light the important 
fact that it was not necessary to heat the whole mass u 
to the requisite temperature for ignition, but that it 
sufficed to start ignition at any one point when, combus. 























Fic. 4. 


























Fic. 6, 


tion once started, the reaction proceeded steadily with 
more or less speed throughout the whole mass, thus 
pateceting within itself the whole of the heat required 
or the action. In the case of the refractory oxides it 
would have been a difficult matter to apply the requisite 
heat for ignition at any point had not Dr. Goldschmidt 
made the still more: im nt discovery that, although 
certain oxides combined with aluminium at so low 4 
temperature that they could be ignited with an ordinary 
match, yet they nevertheless in their combustion de 
veloped so much heat that if a small quantity thereof wae 
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a mixture of refractory oxide and aluminium 
and ignited, a reaction was started in the same which, 
thus originated, then proceeded automatically as before. 

We will take, as example, the action of aluminium on 
iron oxide.. If we mix together finely divided aluminium 
and oxide of iron in the proportion of their chemical 
equivalents, and start ignition at any point, we get a 
reaction which may be simply expressed as follows : 
Fe,0; + Al, =AI,0, + Fes, 


the products being alumina and iron. As no silicious 
material can withstand the action of the hot alumina, a 
crucible lined with magnesite is preferably used. Into 
this crucible is first brought a little of the mixture for the 
reaction, and upon this is_placed a good pinch of the 
igniting powder. This powder, as before said, consists 
a mixture of aluminium and oxides with which ib com- 
bines at a low temperature. For example, we may use 
barium peroxide mixed with a little magnesium or calcium 
carbide to make ignition. more certain, or some of the 
nitrates or chlorates would doas well. The heat developed 
by the combustion of this mixture.is sufficient to start the 
reaction between the aluminium and iron oxide mixture, 


placed upon 


energy set free by the combustion of the aluminium is 
about equal to that originally used for the reduction of 
the aluminium in the electric furnace, so that in a reac- 
tion as above described, but requiring a crucible of 10 
litres (610 cubic inches) capacity, thousands of horse- 
wer are set free. Of course it will be understood that 
For many reasons more power must be used in the produc- 
tion of aluminium than is represented by the equation of 
the reaction. : ? 
Tt will doubtless occur to you that the crucible contain- 


ing the reaction in may be likened to a poleless 
orakeniae electric fomhon, hut having a much 
speedy action.. We must me the fact that in alu- 


minium we have a very powerful.source of heat, wonder- 
fully condensed, and portable and adaptable to many 


of | industrial operations. Aluminium and oxygen are two 


of the most. common elements of which the earth’s crust 

is com: , and it can hardly-be questioned that the 
ice of aluminium, already low, will be still further re- 
uced as the years roll on. ’ : ; 

| Before passing on to speak of some industrial applica- 

tions of the aluminium and iron oxide reaction, I must 





consider the use of the Goldschmidt process as applied to 









































Fie. 11. 


and as this proceeds we keep adding more and more of 
the same, until within a minute or two of time we have a 
crucible containing reduced iron covered by a thick coat- 
ing of alumina slag. The light emitted by the reaction 
18 80 Intense that the eyes require the protection of dark 
glasses. On pouring off the slag, the temperature of the 
em | liquid iron can be tried by — the same 
on to a mild steel plate, or along the side of a mild steel 
, when it will be seen that "the hot iron cuts its way 
‘through with ease. Pyrometer experiments with the 
Wiborgh thermophone have established the temperature 
reached in the operation at about 2900 deg. t. to 
deg. Cent., that is to say, 1000 deg. Cent. more than 
that reached during the hottest iod of the Bessemer 
blow. In the case of the reduction of chrome from its 
oxide by this method, the temperature of 3000 deg. Cent. 
18 certainly 1 a temperature hitherto obtainable 
by the electric arc alone. 
Fig. 1, which is taken from a photograph, showsa 10-in. 
square block of steel'partially molten through. by an ex- 
periment as above described. 
The work represented by the heat energy of these 
perations-is also very high, as we: may. assume that the 
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the production of certain metals and alloys of interest to 
the makers of steel and other material. In the first p 

I will take the production of pure carbonless chrome an 
manganese. 

The oxides of chrome and man e are reduced to 
the pure carbonless metals in the following manner : The 
oxide of the metal to be reduced is well mixed with alu- 
minium. Some of the mixture is placed in a suitably 
lined crucible or tank, and combustion started in the 
manner already described. In the same degree as the 
reaction acy further additions of the mixture are 
made. In consequence of the intense heat of the reactior 
there is a separation out of the pure metal in the liqui 
state, a result hitherto obtainable in the case of chrome 
by the electric arc alone, the liquid metal being covered 
by a slag of alumina. The reaction can be made a con- 
tinuous one b) prttcrge, ter tap-holes, one for the metal 
and one for the slag. the reaction is a very quick 
one, it is possible with only a moderately sized crucible 
to oxidise 1 to 2 kilos. of aluminium per minute, and as 
the products of combustion are almost non-gaseous, the 
reaction continues with wonderful smoothness. It is in 
this way possible, with quite a small floor-space and in a 
very short time, to produce a quantity of metal. 
It is important to observe that the metal can be pro- 
duced free from aluminium by providing that a small 
excess of oxygen is present, an that as aluminium 
is free from carbon, the metals thus produced also con- 
—_ no carbon. This ~~ pc gee is almost veer 
and possesses very valuable e perties, bu 
I — only more nearly explain its value for the steel- 
melter. 

As is well known, chrome is used for alloying with steel 
in the form of a high per cent. ferrochrome. ese ferro- 
chromes are distinguished by a high carbon content. 
This very fact limits, in cases, the amount of chrome that 
can be added, but by using a carbonless chrome the 
limits are moly, Someones For some months at 
Essen and at the St. Michel de Maurienne Works, hima 2 
or 


such earbonless chrome has been made and sold 


more’|" 


production of chrome steel for armour plates and armour- 
piercing projectiles. 

The manufacture of carbonless manganese is accom- 
plished in the same manner as I have described in the 
case of the chrome. This manganese has certain advan- 
tages over the high per cent. ferromanganese ; it does not 
disintegrate when exposed to the air, and it is particular! 
suitable for the manufacture of alloys of manganese wi 
copper, tin, zinc, &c.; and it can also be used as a de- 
oxidising medium instead of magnesium in the manufac- 
ture of nickel castings. 

I might mention two other alloys of interest to steel- 
makers made by this method, namely, carbonless ferro- 
titanium with 10 per cent. and 20 cent. to 25 per cent. 
of titanium, and also.a carbonless ferroboron with 20 Fons 
cent. to 25 per cent, of boron, I may also remark that 
almost all the other metals can be similarly produced by 
reduction through aluminium ; for example, tungsten, 
nickel, cobalt, molybdenum, titanium, boron, v. ium, 
uranium, and the more easily fusible tin and lead, also 
the metals of the alkaline earths barium, nego ona 

an 


calcium. -We can also produce a compound of 
barium, which resolves water, and a chrome m: ese 
both of which can be e the 


and a chrome ones 
basis of useful alloys. The most important exception 
among the metals irreducible by aluminium is magnesium, 
which, as Clemens. Winkler demonstrated in the year 
1890, is. itself able to reduce alumina. - Samples of the 

ure chrome, manganese, other metals, and alloys pro- 
duced by this process are exhibited before you on the 
table. may here mention that the molten oxide of 
aluminium, of which the slags produced in these reducing 
actions consist, is in itself a valuable substance, as it con- 
stitutes what is practically artificial corundum or emery, 
with advantage over the latter that it contains no 
combined water, and thus makes avery hard grinding 
material. It also forms one of the few possible materials 
out of which crucibles for the reaction can be made. It 
is also valuable as a source of new aluminium for the 
smelters of that metal. 

For all industrial purposes, where it is merely desired 
to make use of the heating effects produced by the oxida- 
tion of aluminium, the most effective and economical 
source of oxygen is that contained in the oxides of iron; 
and I must now draw attention once more to this reaction. 
It is above oo for mage a Es ag welding 
purposes. @ operation is conduc pressip 

ther the two ends of the bars or pieces to be Gollek 
There is then placed round the part to be welded, but 
separated from it by a fixed distance, a form made of thin 
iron sheeting, supported by being packed round with 
moulding sand. The aluminium-iron-oxide combustion is 
then effected in a crucible of fitting size, and the contents 
of the crucible poured into the form. As soon as the parb 
to be welded has en up sufficient heat, the weld is 
accomplished by pressing the two parts together by means 
of a suitable clamping ment, 

Tt stands to reason that inasmuch as we require dif- 
ferent d of heat for the various purposes to which 
the aluminium-iron-oxide reaction can be put, we can 
po the mixture in such a way as to obtain a greater 
or less heat from the oxidation of the aluminium. For 
example, we do not require the same temperature in heat- 
ing or welding which we would for the reduction of the 
refractory metals. To this end we can dilute the iron 
oxide with sand, or magnesia, or lime. For the lower 
temperatures it is nob even necessary to pure alu- 
minium, and a raw aluminium of 50 per cent. purity made 
from bauxite has a sufficient effect. Furthermore, when 
we require merely heat from the reaction, it is a matter 
of indifference as to how far the redueed iron is pure or 
impure. On the other hand, if it is proposed to use the 
reduced iron to form part of an iron or steel structure, 
the purity or composition of the same might ve an 
a matter. In this way we can obtain by more 
or less dilution of the heat-giving agents by neutral sub- 
stances a reaction which will produce any desired tempera- 
ture up to that produced by the most effective conditions 
for combustions. At the lower temperatures we would 
obtain merely a sintering mass, whilst at the higher tem- 

tures the slag is liquefied, and a regulus of metal 
‘ormed beneath. In practice, however, it is better to use 
a high temperature reaction, taking for the lower tem- 
pees operations so much less of the reagents. Dr. 

Idschmidt has found that two aluminium iron-oxide 
mixtures serve for most purposes, and at the works of 
the Chemische Thermo-Industrie in Essen the manufac- 
ture of these on a large scale has been for some time in 
progress. To these mixtures the name Thermit has been 

iven; the one used for welding is called Thermit 
and that used for the production of a pure iron or 
steel at the highest temperatures is called Thermit R, 
and the composition of these mixtures has been patented. 

Careful experiments have been le with a view to 
determine the amount of thermit necessary to heat up a 
given section of material to a welding heat, so that for a 
pre piece of work the requisite size of crucible is 

own, and the welding calls for little skill or judgment 
on the seg of the operator, and not more heat is pro- 
duced ¢ is necessary. 

It might be freee pe that there was some danger of 
fusion of the material when the thermit is first poured on, 
but the peculiar characteristic of the slag, in respect of 
its fire-resisting properties, prevents this. At the end of 
the reaction in the crucible there are two fluid layers, 
ages the fluid _ Vy padi oe be me agere 

emptying the cruci the slag pours o: st, an 
pacha a a thin layer on the cold surfaces of the sheet- 
iron form and the material to be welded ; the remainder 
of the slag and the whole of the iron poured out remain 
for some time fluid between the 








lin of sl 
which thus protect the form and weld from fasion. Two 
welding processes accomplished by this method I shall 
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now proceed to describe more particularly. In the first 
place, I shall note the welding ether of rails for 
electric, tram, and small railways. Figs. 2 and 3, page 
450, will give you a close idea of the arrangement for 
welding in the case of heavy-section tram rails. 

The rails which Mr. Cooper and myself saw welded 
were 7-in. girder rails. A good joint having been made 
between the two ends, strong clamps were then secured 
to the rails, some 9 in. or 10 in. from the joint, and 
connected with each other by means of a strong bolt on 
each side of the rail. The sheet-iron form was then 
brought round the part to be welded, and backed round 
with fireclay. The reaction was then started in acrucible 
capable of taking 15 kilos. of the aluminium-iron-oxide 
mixture (thermit P), and at the end of the reaction, 
which lasted about a couple of minutes, the contents of 
the crucible were poured into the sheet-iron form sur- 
rounding the joint, care being taken that the slag made 
first contact with the cold surfaces. After waiting 
another a of minutes, the rail ends were judged to 
be sufficiently heated, and a few turns of the nuts on the 
tension bolts were given equally and simultaneously, and 
the weld effected. An important feature about this weld- 
ing process is that the layer of slag or corundum which 
first forms round the part to be welded also protects the 
joint from oxidation. After the welding, the solidi- 
fied mass can be knocked away by a few light blows 
from a hammer; but, as a rule, it is better to allow 
it to remain on for some time, so as to allow of a more 
gradual cooling of the rail-joint. On knocking oe the 
mass, it was seen that the sheet-iron form was so little 
damaged that it could be used over and over again. 

































































Other pe exhibited show further tube tests, 
showing the welded part intact after a flat hammering 
which has caused the rest of the tube to crack, and a 
welded tube bent round the weld without harm to the 
same, _ 

In the new works of the Chemische Thermo-Industrie 
in Essen, the steam service pipes are all welded together 
on this system, and we were informed that this had 
proved aconsiderably cheaper method of joining the pipes 
than the use of poe: nap and bolts. ‘ 

Repairs were easily effected by cutting out the defective 
portion of the steel or iron tube, and welding a new piece 
in position, In the same way junction and expansion 
tubes could be introduced where necessary. It would 
thus seem that the process should prove of considerable 
utility in the construction of many kinds of tube instal- 
lations where, from one reason or another, the flanged 
joint is not perfectly reliable or convenient. 

As before explained, the weld is protected from any 
destructive action from the thermit by the fact of the 
thin protective layer of slag or corundum which spreads 
itself over the parts to be welded. This slag coating also 
insures freedom from oxidising influences on the weld. 
This fact has been turned to account by using thermit for 
giving the heat for effecting hard soldering and also for 
the welding of copper. For — iron and copper, 
bronze and brass, can be hard soldered by the heat of 
thermit suitably applied. ; : 

Another interesting application of the heat given by 
thermit is that of the softening of armour-plates in places 
where it is desired to drill holes. This is effected in the 
simplest possible manner by pouring a small quantity 

With regard to the comparative cost of the joint a8|0f the hot fluid thermit into a form p upon the part 
compared with a fishplate joint, Dr. Goldschmidt has | desired to be softened. The heat quickly penetrates into 
got out some figures in which consideration is taken of | the body of the plate, softening the chilled carburised sur- 
the cost of maintenance of the fishplate joint, and makes | face, which can, after a short interval of waiting, be 
out a favourable case for the welded joint. I do not feel| drilled as required. This also was effectively demon- 
justified in giving figures based upon the limited expe- | Sttated to Mr. Cooper and myself. R 
rience of the welds in practice, but considering that trial| _ I have finally to mention the use of thermit for the pro- 
lengths of electrical tramway rails in Essen, Brunswick, | duction of small quantities of very hot metal for the pur- 
Hamburg, Berlin, Dresden, Plauen, and other towns, | P0se of repairing defective steel castings, or for the thick- 
have been welded by the process described, reliable data — of any part ofa steel piece where additional metal is 
should shortly be available. The reports of the same are | found to be necessary. This is done by taking a suitably 
hitherto of a favourable kind. It appears more than | 8ized cracible, and starting the thermal reaction in the 
likely that this process will be largely used in the future | usual way. On the reaction being completed, the slag is 
for securing continuity of conductivity for the return| Very carefully poured off, and with the very hot and 
current in electric railways. It is of great importance in | fluid metal that now remains, the blow-hole is filled up, 
the working of such railways that there is perfect elec- | Or the oe eee built up, as the case may be, the 
trical contact between the rails. T'he c»pper connections | metal being guided by a small mould of ganister. A con- 
hitherto used are not altogether reliable, being apt to 
work loose. When this occurs, wandering currents of 
electricity make their return by way of the underground 
gas and water pipes, setting up a destructive electrolysis 
which can in time do much damage, Very unfortunate 
experiences have already been made in some of the United 
States cities from this cause. Experience with welded 

irder rails has shown that there is no danger to be feared 

rom the effect of expansion or contraction due to climatic 

changes, as the concrete or paving in which these are 
buried equalise the temperature. In Fig. 3, which is 
taken from a photograph, there is shown the manner in 
which rails were welded in position for the Brunswick 
street tramways, and it will be seen that beyond some 
cases for holding the thermit and starting mixture, the 
clamping arrangement and the crucibles, nothing else in 
the way of apparatus was required. 

With regard to the comparative cost of welding b 
thermit as against that of welding by electricity, 4 iA 
hard to find common ground for a comparison, as the 
number of cases where electricity is sufficiently available 
and its use expedient is necessarily limited, and as far 
as I know, no comparison has been attempted. It is to 
be remarked that the fishplate joint and rm ps strip con- 
nection has hitherto formed the standard practice for 
electric railways in all countries. 

In order to give you a clearer idea than any words of 
mine can convey as to the s' and ease with which 
the rail-welding, as witnessed by Mr. Cooper and myself, 
was accomplished, I have prevailed upon Dr. Goldschmidt 
to kindly demonstrate the same to you at the conclusion of 
this paper by welding ther before you in this room, 
without risk or danger of any kind, two short lengths of 
heavy girder rails. 


venient feature of this process is the facility with which 
the reduced iron, or, to be more accurate, steel, can be 
made to resemble in composition the piece to which it is 
applied, for we can mix with the thermit beforehand 
silicon, manganese, or chrome to give to the steel a certain 
definite composition. Ib, however, seldom happens that 
the office to be performed by the small quantity of molten 
steel is such as to make this an important matter. The 
chief consideration is that it should set solidly. For 
most cases, therefore, Dr. Goldschmidt states that the 
standard mixture of thermit made at Essen for this pur- 

and designated thermit R in contradistinction to the 

rst-named thermit P, will be found efficient. 

You will see on the table a piece of 1 in. thick steel 
frame plate which has been thickened up to 2} in. by this 
meth Figs. 10 and 11, which are taken from photo- 

phs, show, in the first place, a steel cylinder with a 
efective place on the flange which has been filled up with 
the steel ——o thermit R ; and, secondly, a spur- 
wheel with broken teeth, showing the rough portion re- 
cast from thermit in the one case, and the machined 
portion in the other. 

I regret that up to the time of writing this paper I 
have not yet been able to complete certain investigations 
I have entered upon to determine the mechanical and 
other properties of this alumino-genetic iron. Micro- 
structure investigations would doubtless prove interesting 
as well, but I ~~ to be able to include some of them 
later on in the Proceedings of the Institute. I hope, 
however, that this account of the heat-producing pro- 
perties of thermit, and the uses to which it can be put, 
will induce some of you to take up some of these interest- 
ing experiments for yourselves. I think it will be clear 
from what I have related, that two new uses for alumi- 

As a second illustration of the utility of the new eine ee Bs cag aneny rage oe won| 

va bee |» Fag ste one Se ned yt property of aluminium as a heat accumulator, whereby it 

ae ht — 1, th ted an hoe sh el 4, 5, | is rendered possible to release in the form of heat, every- 
, 7, and 8, ‘i 10 ide f th rom pno dag nthe ie where and with the greatest of ease, the work which was 
pn sod, h ope Mee Ie fo © a small = rane - if required for the original production of the aluminium. 
peg oll cache Suiting With Same Age; os neh slntler Another thought is not far removed from this, namely, 
matter than the welding of rails. The tubes shown in the possibility of using aluminium, not only for the pro- 


- ; haa lly vaste egry cesses descri but to discover a means of turning the 
peo rye omega ggpas: pase: a yer > Nee ragga heat of combustion of the aluminium back into electricity 


. : for the — of power. It is, indeed ible that 
minutes by the use of 1} kilometres of thermit. Fig. 4/ i, the future the pol of aluminium will fie, not alto- 
shows the tubes clamped and cornected by tension screws. gether in its properties as a metal, but also as a power 
Fig. 5 shows the sheet-iron casting form used. Fig. 6 accumulator of the highest efficiency. 

— some eee, Seen y plek ally d we -— ha In conclusion, I have to thank Dr. Goldschmidt for the 
a walle 0 in Fig. — , re hs cuntenhs of the valuable assistance he has given me in the preparation of 


: : oa this paper, and for the loan of the photographs from 
crucible. Fig. 8 shows the tubes in Figs. 5 and 7 welded . ’. 4 r 
tnpethier, with ousting form endl ot say ond chovinn uk ie illustrations have been prepared, and for his 


the crucible used for the reaction. We were informed that trouble in comin here to-day to make an experiment 
the strength of these welds was within a few per cent. before you ; and I have also to express once more to him, 


: : on behalf of Mr. Cooper and myself, our thanks for 
Shatin tho case of aude! the wold Led the'anna | te, SoUrtey received at hie ands during our visit 
strength as the unwelded portion. Fig. 9, which is taken ond tho facilities which he: afforded to us for studying 
from a photograph, shows a tensile test e from a temas 

piece of welded wrought-iron tubing. The etched por- 
tion in the centre shows the line of weld. The breaking 
load was 23.36 tons per square inch, with 11.5 per cent. 
elongation, and a test of the unwelded material gave a 
breaking load of 22.73 tons per square inehi with 15 per 
eent: clongation. 





Inpian GoLp Mintnc.—The production of gold in 
British India ap to be steadily increasing. In 1895 
the output was. 249,355 oz ; 1896, 321,878 oz. ; in’ 1897, 
389,779 oz.; in 1898, 415,147 cz ; in 1899, 440,249 oz. ; 
atid in the first eight months of 1900, 323,882 ox. 


LAUNCHES AND TRIAL TRIPS. 

On Monday, September 24, there was launched from 
the works of Messrs. Short Brothers, Limited, of Sunder- 
land, a steel screw steamer, built for the Australian 
trade, to the order of the Nitrate ucers Steamship 
Company, Limited, of London, of which Messrs. Lawther, 
Latta, and Co, are the managers, This vessel is of the 
following dimensions : Length, 382 ft.; breadth, 48 ft.8 in.; 


and depth moulded, 30 ft., having a deadweight 
oan oenaine capacity. be poss | is to be fitd with 
triple-expansion engines by Messrs. Clark, 
Limited, of Sunderland, having cylinders 26 n., 43 in., 
and 71 in. in diameter with a stroke of 51 in., and sup- 
plied with steam by two large steel boilers designed for a 
working pressure of 180 lb. per — inch, and fitted 
with Howden’s forced draught. On leaving the ways 
the vessel was named Anglo-African. 


On Monday, September = Raylton Dixon and Co., 
Limited, launched from their Cleveland kyards, 


Middlesbrough, a steel screw steamer, built to the order 
of Messrs. John Glynn and Son, of Liverpool. The 
vessel’s dimensions are: 364 ft. by 47 ft. 8 in. by 30 ft. 
moulded, and she is designed to carry a deadweight cargo 
of about 6300 tons on a light draught of water, with a 
capacity of 9400 tons cargo measurement. The ma- 
chinery will be supplied by Messrs. Sir C. Furness, 
Westgarth, and Co., Limited, and consists of a set of 
Ey ame engines having cylinders 25 in., 40 in., 
and 68 in. in diameter by 48 in. stroke, supplied with 
steam at 190 lb. pressure by three large steel 
On leaving the ways she was named Castaiio. 


On Wednesday, September 26, the s.s. Membland, a 
large steel screw steamer, built by Messrs. Wm. Gray 
and Co., Limited, to the order of the Pyman Steamship 
Company, West Hartlepool], was taken to_sea for her 
trial trip. Her principal dimensions are: Length over 
all, 341 ft.; breadth, 47 ft.; and depth, 24 fv. 10 in. 
Triple-expansion engines from the Central ine En- 
gine Works of the builders have been supplied, having 
cylinders 25 in., 40 in., and 65 in. in diameter by 42 in. 
stroke, and two large steel boilers working at a pressure 
of 180 lb. per square inch. An average speed of 11 knots 
was attained. 


boilers. 








BauiA Bianca.—Work on the railway wharf at Bahia 
Blanca is being pushed forward, and within another three 
months four more steamers will be able to lay alongside. 

Society or ENGINEERS: PAPERMAKING MACHINERY.— 
At a meeting of the Society of Engineers held at the 
Royal United Service Institution, Whitehall, on Monday 
evening, October 1, 1900, Mr Henry O’Connor, President, 
in the chair, a paper was read on ‘‘ Paper-Making Machi- 
nery,” by Mr. rt Henderson. The author first drew 
attention to the influence that foreign competition had, 
during the last few years, exercised on the improvement 
of British paper-making machinery. He then proceeded 
to remark on the general considerations affecting the 
design of mills, pointing out the absolute necessity of an 
abundant supply of water, as pure as could be obtained, 
and remarking that the quantity required in the 
process of manufacture might vary from 110,000 to 
180,000 gallons per ton of paper made according to 
quality. He described the construction and arrange- 
ment of a modern paper mill generally, and the machiner 
required for the treatment of rags and es) in detail, 
illustrating each machine, and showing the methods of 
construction and working for the treatment of different 
fibres. He paid icular attention to the washing and 
beating plant, and dwelt on the different methods of ex- 
tracting the bleach liquor, which, if allowed to remain, 
would have an injurious effect on the paper. He then 
dealt with the old system of draining tanks, and showed 
how they had been — by the hydraulic press, a 
= gs construction of which was required for the purpose. 

he presse-pate machine for esparto half-stuff, and the 
direct system of emptying each breaker into a beater, were 
described, the author showing how the advantages of sim- 

icity and cheapness of the latter were counteracted by the 
imitations in time of either washing or beating, and how 
the system was only — to the cheaper classes of 
papers. Passing on to the paper-m machine and its 
accessories, the author showed the advantages which 
strainers of the ‘‘ jog” type had over others in the matter 
of cleanliness. In describing a modern news machine 
he showed how the design had been altered from time to 
time to meet the necessities of higher speeds and of ease 
in handling the various parts of the machine which have 
to be removed in changing wires and felts. He pointed 
out the necessity of making the contact lines of the 
couch, press, and calender rolls a ect joint which 
should allow no light to pass through, and described the 
methods adopted for overcoming the tendency to deflec- 
tion in the rollers. The driving gear of paper-making 
machines in its different forms was also described, an 
the author laid great stress on the advantages of the cone 
systems over the old clumsy, inaccurate, and dangerous 
system of slow-speed belts and adjustment by bulking or 
packing the belts with felt, which is still in common 


use in this country. The a concluded by Remar 
me remarks on the speeds -making machin 
this country and in America. He stated that the highest 
speed yet attained by « British ne, as far as he ws 
aware, was 400 ft. timate, produciae over Tt mg 
week. America y 
Siaute v while recently an American 


minute were reported, 

morn ther med eet ot te te oe 
re to have le paper ai rate o! ) it. 

i from inavian wood pulp. The was 
built by the Pusey and Jones A 








Com: of. Wilmington, 
Delaware; U.S.A; The paper was faily illustrated:- 
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ey — liquid air — Sh pare > is ee ——— so that they may not be dam in and in order that 
‘eae PATENT | if'stiowed to, become heated to ordinary taniperatare, and com: | operation Uy ‘hod tha toa is dean lookan tor tee Gavveane 


Courmep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF PUBLISHED SPECIFICATIONS 
UNDER ACTS 1888—1888, 3 

umber of views giten in the Spécification Drawings is stated 
“ho v af ween OS teiie ate eaten, the Apottoniion ts 
not illustrated. weeds ELL 
Where inventions are a from abroad, the Names, é&c., 
of the Communicators are given in 

of Specifications obtained at the Patent Office Sale 
— 25, Southam: Chancery-lane, W.C., at 

iform 

vhs iat of advertisement of the of @ complete 


ification is, in each case, given after the abstract, unless the 
ite nas toon sealed, when the date of tenting is ginen, 
A person may at any time within two months from the date of 
the advertisement the tance of a complete Speci 

ive notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


20,316. . Sykes, London. ‘Cable Troughs. 
[3 Figs.) October 10, 1899.—Troughs to contain electric light 
cables to be laid on the solid system—that is, laid in a trough filled 
solid with bitumen—and the top protected by a cover sufficiently 
strong to resist heavy traffic, are made in stoneware and have 
semicircular bottoms with vertical sides. About two-thirds from 
the bottom of the trough, on each side, is a ledge, these ledges 
forming a socket running longitudinally the whole length of the 
trough, and intended as a receptacle for an in situ cover composed 
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of Portland cement and sand in suitable proportions, or other such 
material. After the cable has been laid in the trough and filled 
solid with bitumen to the level of the beforementioned ledges, the 
remaining portion is filled with the in situ top of Portland cement 
and sand. The respective lengths of troughing are connected to- 
gether by means of spigot and socket ends, and the alignment of 
the conduit is secured by forming a stoneware stud in the socket 
of each length so as to prevent the spigot from dropping below 
2 100) the adjoining length of troughing. (Accepted August 
, : 


16,293. P. J. Davies. London. Storage Battery 
Plates, [12 Figs.) August 10, 1899.—This invention relates to 
the production of lead grids, in which a thin centre diaphragm, 
epg perforated, is provided with integral stiffening eg 

uch a plate may be cast entire in a very hot mould, which is 
afterwards cooled for the removal of the plate, or a sheet of lead 
to form the centre diaphragm may be placed in a mould and have 
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the stiffening edgesthen cast uponit. If the plate is to be thinner 
than it can be made by either of these methods, it is afterwards 
pressed or rolled so as to decrease its thickness and increase its 
area. Casting moulds are described as well as apparatus for heat- 


ing and cooling the casting moulds, for trimming the cast plates, Fi 


and for performing other operations in their manufacture. 
(Accepted August 15, 1900.) $3 


15,816. A. Wilde, Hamburg, Germany. Electric 
{1 Fig.) August 2, 1800°—Tn electro-magnetic rail 

contact brakes of the class in which the magnets are suspended, 
being drawn into contact with the rail when energised ; it is pro- 
posed to counterbalance the magnets in preference to coapending 
them by springs. The magnets are carried by two-armed levers 
such a manner that the magnet is arranged upon one of the 








arms of the lever, sliding 
weight which only slightly overbalances the net, so that the 
greater Ay) ~ Fe oe 2 force is available for beaking. By 
mente ng , the resistance to magnetic attraction 
may be readily adjusted, and the travel of the counterweight lever 
arm may be limited in both directions by means of adjustable 
Stops, so that the distance of the pole-pieces from the rails may be 
as desired. (Accepted August 15, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &e. 


18,278. C, Be eee ng Senetechats fur Lange's 


whilst upon the other is provided a 


sequently gasifies at a high pressure, after which it is allowed to 
into a combustion chamber, where it serves to burn petro- 
eum or some other fuel, and the products of combustion then 





actuate a motor. The amount of air may be in excess of that 
necessary for complete oxidation of the combustible thus supplied, 
and when this is the case it is pro to use the exhaust from 
the first motor as the gaseous oxidant mall grr 3 combustion 
in a second motor. Tnere are five method and two combination 
claims, and the method claims specify intermittence in the = 
cation or injection of the liquid air. (Accepted August 15, 1900.) 


9977. W. E. Simpson, London. Explosion En- 
gines. [7 Figs.) May 11, 1899.—An explosion engine for motor 
cars, according to this invention, has its effective cylinder ee. 
city divided into two portions, one of these being of annular 
form, and situated around the leading end of the piston, whose 
front bearing end is of enlarged diameter. Either or both por- 
tions of the cylinder may be used as desired, thus furnishing an 
economical motor whose power may be readily adjusted to the 
gradient to be traversed. Two sets of valves and gear are pro- 
vided, and when the Otto cycle is adopted, the apparatus is 





arranged in such manner that when an explosion chamber is 
not in use for propulsion, it is used for cushioning. The gear is 
set in such manner that explosions occur alternately in the two 
chambers when both are in use, and when one only is in use, so 
that the exhaust valve on the inactive cylinder is caused to 
close before what would, if it were in action, be the end of the 
compression stroke. One lamp may be used for heating two 
ignition tubes, and one timing valve may serve for both cylinder 
chambers, or in a‘ modification one set of valves only may be used 
if the cylinder chambers are shut off alternately from a common 
valve-box. (Accepted August 15, 1900.), 


442, J. H. New York City, U.S.A. Pro- 
Projectiles. (5 Figs.) July 10, 1900.—Fluid, pre- 
erably water, is contained within a readily breakable case of 
glass or thin metal, and located within the powder at the 
front end of the charge, preferably as far forward as is shown in 
g. 2. The amount of water to be —— it is stated, should 
be about 25 per cent. of the weight of smokeless powder, or 124 per 
cent. of the weight of black powder. Figs. 3, 4, and 5 illustrate 
three similar vent plugs, of which it is stated that Figs. 4 and65 re- 
present two which were used on a test chamber, with similar pow- 


i Ti i 


118042) 

der charges, a water charge, according to the invention being used 
when the Fig. iy was employed. The are stated to 
have been 35,000 Ib. per square inch in the case of the greatest 
scoring and 36,200 lb. per square inch when the scoring was least, 
these tests being the It of oding 12 oz. of smokeless 
powder in the test chamber. It is not stated whether the results as 


to pressure recorded are similar, or what is the effect uw 
muzzle velocities when the charges are fired 


August 15, 1900.) 
1 The Hon. W. Rothschild, G. D. Smith, and 


in a gun, in w 
of course, they expand in propelling the projeotile. (Accepted metal 


ore 7 

thout the intervention comprises 
a straight or cranked axl g at each end a pair of coiled 
sp . To the vehicle body two slotted brackets (operating like 
a pair of horn plates on a railway vehicle) are secured, the axle 
playing in the slots between the plates. In order to prevent this 
aw Podge it is desired to eliminate the motion of —_—- 
wedge, block, cam, or equivalent device is inserted in the slot 
above the axle or is otherwise applied so as to\prevent thé relative 
movement between the axle and the vehicle body. The details 


may be as follow: A block having an inclined upper face lies 
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upon the axle and between the horn plates, the upperénd of the 
slot being provided with an ‘nctned caries +e ling with 
that of the wedge. One of these is provided to each: bracket, and 
upon the axle between is pivoted an arm having a handle extend- 
ing to within the reach of the driver. From each end of this arm 
extends alink to each of the wedge blocks, so that when the arm 
is turned in one direction the blocks are forced forward and 
effect the locking of the two parts of the vehicle, and when the 
arm is moved in the opposite direction the block is withdrawn 
and the springs operate in the usual manner. The handle exten- 
sion of the arm may operate in conjunction with a rigid plate or 
other means for rng in either of its extreme positions. 
(Accepted August 15, 1900.) Wat 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
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169. J. Bluthner,: Germany. Smoothing 
or Polt Wood. * lope y 5, 1900.—To obviate the 
anger of w 


ng mee the veneer when polishing veneered sur- 
faces by machinery, the flat abrading or polishing plate is attached 





S. 


to the arm which serves to actuate it bya ball-and-socket joint. The 
smoothing surface can thus accommodate itself to slight general 
deviations from perfect flatness in the surface of the body to be 
polished. (Accepted August 15, 1900.) 


51.400. 3. Z. Prenton, tf Kent, Packing 
Bearing, [4 Figs.) October En typ 


reciprocating or revolving rods or shafts comprises a stuffing-box 
or bracket in which one or more rings of comparatively hard 
metal or material having one or mors frolined faces, and one or 
more Fae doe comparatively soit metal or material having one or 











more in faces are mounted, the inclined face of one ring 
coinciding and being in contact with the inclined face of the 
adjoining ring. If desired, the ring or rings of hard metal are 


it either straight across or slanting at one place or at several 
ew and the ring or rings of soft metal are similarly split. 
e hard metal ring or rings are preferred not split, and the soft 


Fig.1, 
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metal ring or rings, if split at all, should be severed in 
not cide with any joint or 
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en, Munchen, . Motor. 
Neptember 9; 1890,— According to this inverition, it is proposed te 





° Wilding, London. [4 . Figs.) 
yp -3 10; 1890.—Quick-firing guns are mounted upon springs 
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Aes. W. BR. Clutches. 
{6 5] ber 29, 1899.—A clutch to the rotary 
motion of one shaft to r in line with it comprises a recessed 


/ pin-jointed 
arms cage e> 4 connected at their outer ends to clutch 
are shaped to fit against the inside face of 





the periphery or rim of the disc. Shoes are pivotally connected 
to the outer ends of the bosses, and may vary in configu- 
ration, and they may also have removable faces, or faces which 
can be readjusted when they have become worn by contact with 
the disc. h double set-of-arms, when connected with a shoe, 
constitutes what is technically called a toggle joint, so that when 
the sliding boss is caused to move upon the feathers nearer to the 
fixed boss, the arms assume a more upright or straighter position, 
and cause the shoes to grip the disc by frictional contact against 
the inside of the rim. To counteract any tendency to torsional 
twist of the.arms which form the toggle joint before described, 
the shoes are supported bya ring which is carried by arms extend- 
ing from the sliding boss. (Accepted August 15, 1900.) 


22,904. J. Laidlaw and J. W. MacFarian, G ‘ow. 

1 Fig.) November 18, 1899.— 

In steps or bearings of the spindles of Weston centrifugal ma- 
chinés, such as are described in 8 cation 17,544 of 1899, a 
g is placed between the revolving anti-friction washers and 

e stationary nut or collar on the end of the internal spindle, so 
that in the event of any part of the washer 8 or the sur- 
face of the flange of the nut or collar supporting the washers not 
being a true plane, or if the surface be a plane in any. way inclined 
tothe plane at right angles to the axis of the vertical spindle, 
the elastic medium will yield a little to the pressure caused by 


Y 
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the re washers or inclined surfaces as they revolve upon 
one another, and thereby tend to prevent abrasion of the sur- 
faces in contact. The or other elastic media may be 
a upon the spindle either above or below the washers, or 

tween any or each of them. At the high speed at which these 
washers revolve, such a resilient device is stated to be of value, as 
an extremely slight deviation in the rubbing surfaces from the 
true @, causes intense pressure owing to suddenness with 
wi the weight of the basket has to be raised in order to allow 
esr ar or inclined surface to pass. (Accepted August 15, 


SHIPS AND NAUTICAL APPLIANCES, 


10,855. A. B. Donaldson, Dunsei' Da., U.S.A, 
Armour-Plates. (2 Figs.) June 14, SO — Anroedion to 


Fig.1. 
26 2 eo 
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of the outer bolts being driven through into the ship by shot, 
terminate at a point about one-half Gang he y 
other bolts secure the remaining laminz toge' the 
fo a whole on the stem of the ship. (Accepted. August 1, 


STEAM ENGINES, BOILERS, EVAPORATORS, &o. 


17,616. J. . Whittaker, Aocringten, Lanes. Beller 
guet S 4: ag BE ist 81, 1809.—As an improvement 


on the furnace bottom in Specification No. 18,972, 1895, 
for the purpose of allowing a more ready access of air to the fuel, 
and to prevent damage to or wa of the firebars ; dead plates 
and brackets are provided for carrying the troughs and bars, a 


part of the centre rib of the bars being cut away to make the air 
Fug 2 
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longer. To prevent ashes falling into the troughs, angle 

ieces of sufficient width to cover the said troughs are cast on the 
undersides of the teeth. When making the bars in two or more 
lengths a cover plate is provided having a recess for the reception 
of projecting pieces cast on the underside of the bars, to prevent 
the bars moving pend from each other. The cover plate may be 
rg) 3, oe piece with the trough, if required. (Accepted August 

5, 1900. 


Pipe By Figs.) Jaye Tetbe teeanted vine hare 
Lagging. 8.) July 6, .— nai . 
ging is built-in + vindrical sections and afterwards sp! t’ lon - 
udinally for application to steam pipes. The laminz are alter- 





nate sheets of plain and corrugated fireproof paper cemented 
together, the corrugations extending round the pipe and not 
parallel to its axis, as has been heretofore usual. (Accepted 
August 15, 1900.) 

11, H. M. Steel and J. R. Bird, G) ow. Feed- 
Water Regulater. (3 Figs.] June 29, 1900.—This apparatus 
comprises a feed check valve-closing device, which is operated by 
steam conveyed through a pipe from the boiler, the passage of 
steam to the said pipe being controlled by a valve operated by 
means of the float gear. e check valve closing 
device comprises a cylinder fitted with a deep . A spring 
resting on the bottom cover of the cylinder, and pressing inst 
the inside of the piston, tends to keep the piston raised in the 
position indi in the drawing. The piston has attached to it 
a socket piece, inside of which the end of a spindle is - fitted 
loosely. A cotter, fixed in the socket piece, passes through a 
slot in the spindle, permitting of a certain amount of travel to the 
spindle. A spring, resting on a collar on the spindle and pressing 
against the inside of the piston, keeps the spindle extended in 

e position indicated. A cover, fitted to the top of the cylinder, 

















cover of the cylinder. 
which is bolted to the 
casing. The stool is fi 


4 with two 
flange which forms the lower cover of the cylinder has an outlet 
formed in it to drain the pee ? this arrangement the 


an invisible vapour, it is caused to flow in a zi directi 
through a baffled chamber at the end of the smokebox, and then 











gee) 


into and mixes with the products of combustion i 
payee P nm issuing 


chimney, M tio vided. (Accepted 

1h, 1900.) sesnsgn ss ; ~ 
: MISCELLANEOUS. 
446. _ F. 


Albrecht, Pfiffelbach, Germany. 

(2 Figs.] July 10, 1900.—The invention re- 
lates to.the outer form and to the structure of ceiling and floor 
bricks, and is sufficiently indicated by the drawing. It is stated that 














such bricks may be used in 5 metre spans, as they yield a stronger 
floor than do many others, and have fewer manufacturing imper- 
fections, and also that they can be manufactured at the rate of 
three to each cutting operation. (Accepted August 15, 1900.) 


L. Neuilly (Seine), France. 
spitt Mantle — fe Fig 8.) November 4, 1900. (Con- 
vention date June 9, 1899.)—This lamp is for use with gasoline 

irit. Al of heat-conducting metal from above 
the flame to the metallic he gee chamber containing the upper 
end of a wick which takes liq from a felt It is pos- 
sible to regulate and diminish the air supply to the aérating de- 
vice, so that a luminous flame may be produced if desired. The 
claim is as follows: ‘‘ Apparatus for producing light without any 





moving mechanism, in which apparatus the action of heat rigor 
ously regulated, borrowed from the waste heat of the burner, 
acts in such manner that its supply of the burner _ be , 
the operation of the lamp being regulated by ‘a suitable conduct- 
ing rod and an insulating piece, and the vapours mingled with air 
acquiring in the burner either the lighting quality of self-incan- 
descence when no mantle is employed, or a higher lighting power 
Hog pay of rare earths ‘is employed.” (Accepted August 
15, 1900. 
1. D. A. and J. B. Blair, Glasgow, and R. 
Govan. Pressure Joints. [6 Figs.) ‘ober 6, 
1899.—In jointing metal flanges or faces round doors, tee or other 
headed bolts and nuts are disposed in such manner that the joints 
can be connected and disconnected by a few turns of the 
nuts and the non-removal of the bolts, ~ being strung together 
and swivelled or pivoted on a wire or rod. The flanges bai 


of the doors or to be jointed together are provided with a 
number of bolts and the bolt-holes are open at the side outwards, 
80 as to enable the bolts to be inserted sideways. The head of 








each in its place and free to be screwed up to draw 
faces of the joint together, and yet swivelled independently of the 
others. The whole stress of drawing the ite on 
the bolts and nuts and not on the wire with w the bolts are 
bees er. The wire or rod is or jointed by 4 
nk or by screw-threaded ends and a nut, and in ome 
cases it may be supported by light A August 15, 








is made of alternate 
preyent the possibility 


the compound armour- 
layers of steel and elastic material. 
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GERMAN MERCHANT MARINE AT 
THE PARIS EXHIBITION. 


Taree remarkable buildings adjoin each other 
on the Champ de Mars near the famous Creusot 
Pavilion, which are worthy of close examination 
on account of the interesting and suggestive nature 
of their contents ; the first of these is the pavilion 
of the Peninsular and Oriental Steam Navigation 
Company, and is one of the few representative and 
highly creditable exhibits of which this country 
can boast. As the work of a single company it is 
indeed more remarkable than either of the two 
adjacent pavilions, one of which is the result of 


inharmoniously, added a reproduction of one of the 
lighthouses on the Weser, access to the summit of 
which is possible for the visitor, and where there 
is a very “tase revolving projector which in the 
evening throws a travelling beam. over the Champ 
de Mars. As may be seen from the engraving, the 
wall of the pavilion is surrounded above the en- 
trance by a very artistically painted frieze, and the 
original design of the doorway does not seem out 
of place with the quaint building. At all events, 
the presentment of two sailors supporting the 
appropriate motto meets with the unqualified 
approval of the vast crowds of people who press 
into the building -to admire the exhibit, which 
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Fig. 1. 


combined efforts, and which, as a natural conse- 
uence of a judicious and powerful union, produces 
oats profound effect than is possible for any 
rs ividual effort. The first of Fe pavilions is 
evoted to the display of the French Messageries 
a ; the second serves a similar purpose for 
ed verman merchant marine. -- It is of this latter 
aa now propose:ts: spéak. * The pavilion is 
ate in'y one of the most conspicuous of the many 
i buildings on the Champ de Mars — on 
a of the originality of its design ;_ its 
— internal decoration, and because of the 
Ms 4 and interest of the objects exhibited within 
3 Fi e anterior of the pavilion is well illustrated 
nt fs which has been engraved from a photo- 
oly at has been furnished us by the Nord- 
ae = Lloyd, one of the principal exhibitors in 
ps ton. The idea of the architect was to em- 
with © appearance of one. of those old houses 
ama cole portals characteristic of the Hanse 
and to which he has very boldly, and not 





THe Pavition or THe German Mercoant Marine. 


represents the marvellous development of the 
German merchant marine during the last fifteen 
years. The interior of the pavilion has been so 
arranged as to provide two storeys, each of which 
opens on to the central hall by a timber-framed 
gallery; in other words, the two storeys Are 
formed of wide galleries suspended from the frame- 
work of the building, and which afford sufficient 
space for exhibitors, and a large, though insufti- 
cient, space for the public. Well-lighted as it is, 
and arranged with consummate skill, the interior 
of the building, as well as the exhibits, are attrac- 
tive both from their general effect, and detailed 
value. The architect utilised the great empty 
space beneath the high-pitched roof in the centre of 
the building, to carry out an idea which appears 
somewhat heavy in execution, a criticism too often 
merited by German decoration, but which has a very 
striking effect, and is much appreciated by the 
public. Instead of showing on a chart the various 
lines of travel, served by the German companies 
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represented in the pavilion, these lines are boldly. 
marked on a large terrestrial globe, mounted on a 
lofty pedestal, so that it forms the most con- 
spicuous object on entering the pavilion. In order 
to show clearly the variety and extent of these 
ocean highways, it was necessary that the globe 
should revolve, upon its axis, and this is done b 

suitable mechanism. It should be added that all 
which it was desired should be advertised con- 
cerning these ocean routes, is visible from every 
part of the pavilion. ‘The pedestal on which this 
artistic production stands is curious. The idea which 
the artist intended to convey was that of a Triton 
rising from the surface of the waters and blowing 
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Fic. 2. Interior or THE GERMAN Pavizion, 


a gale from his distended cheeks, the gale being in 
bronze like all the rest of the figure ; it is on the 
summit of this column of the winds that the globe 
is supported, and on which it turns, the actuating 
clockwork being, of course, concealed within the 
pedestal, We have dwelt somewhat in detail on 

his leading decoration of the pavilion, partly 
because it is really meritorious in its design, but 
chiefly because it affords one more example that 
Germany regards the Exhibition simply as a means 
of advertisement, and that she understands the art 
of advertising; that is to say, the art of impressing 
the greatest number of people in the boldest way. 
As for the rest of the decoration, it is entirely in keep- 
ing with the principal motives ; it is heavy, original, 
and impressive. One of its main features is a monu- 
mental lustre, a composition of sea birds and sea 
fishes, gulls, sharks, and the like, the whole lavishly 
but inconsistently intermingled with electric light. 
Round the walls and upon the staircases are very. 
elaborately decorated friezes and mouldings of 
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copper. The first exhibit that attracts attention on 
entering the pavilion is a circular table, around 
which are placed radially, models representing the 
fleet uf the Norddeutscher Lloyd. This exhibit is 
illustrated by Fig. 2, and to the right of the en- 
graving is seen the model of the steamer Kaiser 
Wilhelm der Grosse. The place of honour has 
been emphatically awarded to this company, and 
rightly so, considering the place that it occupies in 
the German merchant marine. Various articles in 
our columns have familiarised our readers with the 
importance of the company, and the magnitude of 
the ships which it owns. We may recall here, 
however, in two words that it possesses a tonnage 
of about 5} millions; that it runs two services 
from Bremen to New York ; another between New 
York and Genoa; that it controls a network of 
lines connecting Europe with Baltimore, Galveston, 
Brazil, La Plata, the extreme East, Australia, 
Sumatra, New Guinea, Hong Kong, &c., as well 
as secondary lines on the North Sea, and an 
extensive river service. We need say nothing 
here of the model of the Kaiser Wilhelm der 
Grosse, because that ship has been thoroughly 
illustrated and described in our columns; but we 
would recommend to visitors a careful inspection 
of the table upon which are arranged the many 
units of the Norddeutscher fleet. 

In the centre of the table is the model of an 
enormous building that the company is now con- 
structing at Bremen, to accommodate the different 
departments of its administration; it will bea 
colossal structure, but probably none too large for 
the business of the company. Around the table 
and opposite each of the models, are tickets on 
which are printed the leading particulars and 
dimensions of the ship illustrated by the adjacent 
model. We must not forget to mention that these 
models are all made to the uniform scale of 1 in 500, 
and that the collection includes the models of two 
high-speed ships which are now being constructed 
for the company in the Vulcan workshops of Stettin. 
Of other models than that of the Kaiser Wilhelm 
already referred to, and shown independently from 
those upon the table, we notice the model of the 
twin-screw steamer Kron Prinz, which belongs to 
the important fleet of the German East African 
Line. Its principal service is to the Kast Coast of 
Africa, and thence to Delagoa Bay and Natal; but 
besides this main line there is a variety of supple- 
mentary routes served by a relatively considerable 
number of second-class ships. Near the Kron 
Prinz is the St. Nicholas of the Hamburg South 
African Steam Navigation Company, a line of 
somewhat less. importance, but which trades 
between Bremen, Brazil, and La Plata, under very 
favourable conditions. Most important in this 
collection is the model of the famous Deutschland 
of which we hope to publish fully illustrated de- 
scriptions shortly. The walls of this of the 
pavilion are covered with drawings of ships, work- 
shops, ports, &c., and there is another exhibit 
which to the public is most attractive of all, and 
which affords another proof of the ability shown by 
the company to make a striking advertisement of 
theirexhibit. They have succeeded in showing the 
record-breaking ship in such a way that everyone 
who enters the pavilion should be brought natu- 
rally to examine it, and to take away a lasting 
impression of what he has seen; again the best 
method of advertising. Along one side of the 
pavilion a most remarkable model, made by Mr. 
Pfaff, is placed; it represents a section of the 
Deutschland through the great dining saloon, and 
the glazed dome by which the saloon is lighted 
during the day ; this model is all the more interest- 
ing and attractive for the crowd, because it is 
made ‘on a sufficiently large scale to show all the 
details of furniture and decoration, tables, fauteuils, 
&c., and above all the host of small electric lamps 
and fittings by which the model is illuminated con- 
tinually. Certainly every visitor to the pavilion 
will take away with him a permanent recollection 
of this exhibit, which was for the greater number a 
revelation as to the completeness, comfort, and 
luxury of modern ocean travel. 

We have now exhausted the popular attractions 
of this interesting pavilion ; to the naval architect 
who wishes to study construction, or to the econo- 
mist who desires to learn a disquieting lesson in 
foreign competition, the German pavilion still con- 
tains much. It will be noticed that although the 
building is nominally devoted to the merchant 
marine, there are a number of exhibits belonging 
strictly to the German Navy, the exhibitors having 


insisted, and with good reason, that they would 
not divide their exhibits, in order to conform 
with the very unpractical rule of classification. 
Near the great display of the North German Lloyd 
is the exhibit of the Shipbuilding Works of 
Blohm and Voss, of Hamburg. We may give in a 
few words some idea of the importance of these 
works. They were founded in 1877 on the Stein- 
warder, between the Elbe and Schanzengraben, 
where they occupy about 50 acres. The whole 
surface of the ground had to be made up, which 
involved a great deal of labour, but had the advan- 
tage of securing ample depth of water along the 
quays and in front of the ipways ; for a length of 
700 metres vessels of the a draught can 
anchor close to the works. In close proximity to, 
and on the side of, the Elbe, are two small floating 
docks, the six sections of which can be arranged 
three by three, and are then able to receive ships 
more than 100 metres long. These docks are re- 
served for urgent repairs, and some very interest- 
ing work has been done upon them, one example of 
which is given at the Exhibition ; this was the 
lengthening of the ships Preussen, Bayern, Saxen, 
and Pfalz. One of the sections of the dock can 
lift 3000 tons, while the other has a capacity of 
4000 tons. The area of the shipbuilding yard is 
8600 square metres; it is extremely well fitted 
with modern tools. The slipways will accommodate 
vessels 200 metres long. This company employs, 
as a rule, 5000 men. Two ship models form a part 
of this exhibit ; one is of a vessel recently launched, 
the other of one not yet completed. This last-named, 
which will have a displacement of 11,500 tons, is the 
first-class ironclad Kaiser Karl der Grosse; the 
model is made to a scale of »4 in. The Kron 
Prinz and the St. Nicholas, to which we referred 
just now, came out of the same workshops. 
ently we shall see on the first storey of the 
pavilion another steamship built by Blohm and 
Voss ; but we have first to examine the Potsdam, 
which is shown in the model of the great floating 
dock belonging to the company, and which is 
undoubtedly the largest of its kind in the world. 
The Potsdam is a twin-screw steamer, built for the 
Dutch-American Line ; she is 172 metres long and 
19 metres beam, with a depth of 14 metres, and a 
tonnage of 12,500. This model is the more 
interesting on account of the famous floating dock 
in which it is shown ; the original of this is of such 
dimensions that it was necessary to construct a 
special harbour to receive it ; the harbour has an 
average depth of water of 12 metres, where ships 
with a draught of 26 ft. can anchor ; the quays are 
300 metres in length, so that the largest Trans- 
atlantic steamers can be moored alongside without 
inconvenience. The dock was built in the yards 
of the company ; it has a floating power of 17,500 
tons, and, including the pontoon, has a length of 
190 metres, with a width of 36 metres. It is 
therefore of sufficient capacity to receive, not only 
the largest merchant ships, but also first-class 
ironclads; moreover, it could be easily shifted 
if the necessity arose, in time of war. Beside 
the model of this dock, which has been executed 
to a scale of ;45 in., is the model of a large 
150-ton derrick crane, with a swing of 20 metres. 
It was built for Messrs. Blohm and Voss by 
Messrs. Becham and Keetman, of Duisberg ; this 
derrick forms part of the equipment of the floating 
dock. The latter consists of seven detachable pon- 
toons which can be joined together by the caissons 
that form the wall on each side, and on the decks 
of which are placed the motors necessary for opera- 
ting the dock. The power plant comprises two 
engines of 700 horse-power each ; these drive 14 
centrifugal — which are able to clear the dock 
of water and to raise the largest ship in less than 
an hour. In order to control the rise and fall of 
the dock, the seven pontoons are each divided into 
three water-tight compartments, provided with ad- 
mission and discharge sluices ; all of these sluices 
can be opened and closed at one point on the 
caisson by means of hydraulic transmission, and at 
the same point all the water level indicators for the 
21 compartments are under the supervision of one 
man, who has under his hand the controlling levers 
of the different sluices. The Blohm and Voss 
Company naturally desired to show in the Exhibi- 
tion the work of lengthening the four ships to which 
we have referred, and it accordingly sent a 
model of one of its smaller docks containing the 
steamer Preussen, of the North German Lloyd 








Company, illustrating the method of lengthening 
the ship. This process was preceded by the re- 





moval of all the machinery of the vessel, which 
was then cut in two; the halves were separated by 
hydraulic pressure for a distance of 70 ft., and the 
new work was added. 

Close to the exhibit of Messrs. Blohm and Voss 
is that of the famous firm of Schichau, of Elbing 
and Dantzig. A series of paintings hung to the 
walls represent their shipyards and the workshops, 
Although in the merchant marine pavilion, and 
although large exhibitors in the Army and Na 
building, Messrs. Schichau show little but naval 
exhibits, since their contribution is chiefly a collec. 
tion of the various types of torpedo-boats which 
they have constructed during the past 25 years, and 
which have made their name famous. It is, indeed, 
a very interesting collection, largely on account of 
its showing clearly the gradual progress which has 
been made in the construction of this class of 
vessel. There is a model of the torpedo-carrying 
boat, the first type of its kind constructed in Ger. 
man works. Messrs. Schichau built 11 of these for 
the Russian Navy, and they achieved some admir- 
able results, since the Adler, one of the series, 
launched in 1889, attained a speed of 27.5 knots. 
Among the more recent constructions we notice a 
model of the vedette cruiser Satellite, built for the 
Austrian Navy, and the torpedo despatch - boat 
Magnet. Of special interest at the present moment, 
are models of four torpedo-boat destroyers, built 
for the Chinese Government in 1898; these 
attained at their trials a speed of 35.2 knots, 
These boats are 60 metres long and 6.4 metres 
beam. The engines are of 6000 horse-power, and 
steam is — by four Thornycroft boilers, modi- 
fied by Schichau. These four vessels made the 
journey without a convoy to Tientsin. We also see 
exhibited in this pavilion by the company models of 
17 torpedo-boats, built for the Japanese Government 
between 1897 and 1900. In 1898 and 1899 the Italian 
Government arranged with these builders to de- 
liver six torpedo-boat destroyers of 30 knots; 
while the Russian Government about the same 
time ordered four torpedo cruisers of 27 knots; 
these boats very closely resemble those which were 
built to the order of the Chinese Government. The 
first of the series made for Italy during recent trials 
touched a speed of 32.4 knots. One of the most 
important models sent by this company is that of 
the great armoured cruiser Nowik, ordered by the 
Russian Government, and which has not yet left 
the ways of the Dantzig works; this ship will 
have three screws, and her guaranteed speed, with 
18,000 horse-power engines, is 26 knots. Photo- 
graphs and drawings of torpedo-boats and other 
vessels complete the exhibit of this important 
company, which has constructed 250 torpedo-boats. 

One of the absurdities resulting from the un- 
practical classification of the Exhibition is shown 
in this exhibit of Schichau’s. We have seen that 
in the German merchant marine pavilion its ex- 
hibits are almost exclusively naval, yet if we turn 
to the Palais des Armées de Terre and de Mer we 
shall find a large number of models exhibited by 
them of merchant vessels, and although we are not 
considering now this last-named building, we may 
refer to them here as completing their exhibit. 
There are models of the mail steamers Prinz 
Regent Luitpold and Prinz Heinrich, intended for 
the North German Lloyd, and another, of the tank 
steamer Nicolai III; there is also a very large 
model 4 metres in length of the Transatlantic 
steamer Kaiser Friedrich, which we have already 
referred to in ENGINEERING. a 

Returning to the German pavilion, we come 
to the exhibit of the Vulcan Company, of 
Stettin, to which we recently devoted a large 
amount of space, and for this reason we nee 
not here dwell at any great length upon their 
exhibits, which are extremely interesting, although 
they are unfortunately placed, being under one 0' 
the staircases leading to the upper floor. tne 
models shown include the Russian ironclad Bogatyr, 
which has a displacement of 6600 tons, with 4 
length of 132 metres and a width of 16.6 metres ; 
there is a Chinese protected cruiser 100 metres long 
by 12.50 metres beam ; then the magnificent Ger- 
man cruiser Hertha, with three screws. This ship 
is a little longer, and of considerably greater pe 
being 17.4 metres. Beyond is another tn 
cruiser, the Weissenburg, 108 metres long rf 
19 metres beam ; then a cruiser constructed sh 4 
order of the Japanese Government, and which 1s 
called the Yakuomo.: Lastly, may be ene? 
the enger steamer Friedrich der Grosse, bui 
for the North German Lloyd, and fully desert 
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in Encrxeerinc. All of these models are beauti- 
fully made, and it is really unfortunate that in 
consequence of the great movement of visitors up 
and down the stairway above, that the dust has 
entered through the shelter of the glass cases, and 
covered them with a thick coating. 

We can now go up to the first storey by one of 
the two staircases, which the architect has made as 
two winding — that, as it were, roll one 
within the other, and thus allow a double current 
of circulation. Arrived on the level of the upper 

llery, we notice some interesting and well-made 
models of yachts built by Messrs. Max Ertz 
and Harder, of Reiherstieg, near Hamburg ; 
a critical eye notices that these yachts do not 

sess the fine lines of similar vessels built in 
pgland or the United States. Here we come 
again to Messrs. Blohm and Voss, who exhibit a 
model of the twin - screw enger steamer 
Prinzessin Victoria Luise, which is just now nearly 
finished to the order of the Hamburg- American Line. 
This ship, which will be 136 metres long, 14.33 
metres beam, 9.08 metres depth of hull, with a dis- 
placement of 5800 tons, will be employed on a new 
special service ; it is intended wholly for pleasure 
voyages around the world, and will be fitted up with 
the greatest possible luxury for first-class passengers 
only. There will be 128 state-rooms for 201 pas- 
sengers, besides suites of apartments consisting 
of a saloon, bedroom, and a bath-room ; of course a 
thoroughly equipped photographic dark room will 
be provided, a gymnasium, &c. It is intended 
that nothing now afloat shall compare with this ship. 

The Neptune Constructing Company exhibits 
only one model, but it is of especial interest, 
because it is of a vessel made by a shipbuilding 
firm of Rostock to the order of owners in Rouen ; 
this is a Baltic transport being built for Messrs. 
Roy and Le Breton. 

One of the most important models on this gallery 
is that of the ship which will convey the German 
expedition of 1901 towards the South Pole ; it is 
built. in wood with very full lines. Messrs. Teck- 
lenborg, of Bremerhaven Geestemunde, make an 
interesting exhibit, which gives an idea of the 
different works which the firm is able to undertake. 
Thus, there is a model of a steam fishing boat of 
a type which is largely used in Germany ; it is a 
screw ship, 32.55 metres long by 6.31 metres beam, 
with 300 indicated horse-power engines, and is, of 
course, intended for distant sea fisheries. Further 
on is the model of two steamers constructed for the 
North German Lloyd, one of which is a tug and 
salvage boat ; part of the equipment of this vessel 
isa steam pump, with a capacity of 400 tons an 
hour. The other model is that of the Neckar, a 
ship built for steerage passengers, and which will 
carry 3000, with a very limited number of first and 
second class. She is to be a very slow-speed boat, 
10 knots only, and has a displacement of 10,000 
tons. The same works have also constructed for 
the North German Lloyd an interesting vessel, the 
Lachs, which is a side-wheeler, and is intended for 
river service and for German watering-places. The 
Frankfort may also be mentioned ; this is a twin- 
screw ship, 131.06 metres long, 16.46 metres beam, 
and 10.51 metres depth of hull This ship will have 
a _. of 13.5 knots, and is made to accommodate 
1600 third-class passengers, with a very limited 
number of first-class. We may also notice, as 
coming from the same works, a model of the Auguste 
Korff, a screw tank steamer having a capacity of 
5380 tons of petroleum ; the length of this ship is 
107 metres; there is also a model of another 
steamer, the Assyria. But the most interesting 
part of this company’s exhibit are certainly the 
models of some magnificent sailin ships, the pro- 
totype of which is the celebtated Potosi. This is 
a five-masted barque 109.73 metres long, 15.08 
metres beam, 9.19 metres depth of hold, and a sail 
spread of 4000 square metres. There are exhibited 
in the pavilion a series of drawings which show 
clearly the details of construction of this vessel. 
Close by is the model of another great sailing ship, 
the Placilla, which is 94.48 metres in length. 

We must not pass unnoticed the exhibit of the 
ey heim Shipbuilding and Engineering Company, 
which was founded in 1852 by Schultz Brothers, 
and which is of a certain importance, since it em- 
ploys more than 500 workmen. Its speciality is 
= construction of floating dredgers, sneak it 

uilds the smaller classes of ships and undertakes 
general engineering work. Since its commence- 
wih. it has constructed no less than 147 dredgers, 
Without counting 23 elevating dredgers. This com- 





pany shows a small model of an interesting dredge 
34 metres long, of which we may publish an illus- 
tration later; there is also another model of a 
steam tug, several of which have been constructed 
by the firm. 

In the same gallery is the exhibit of Saxenberg 
Brothers, of Rosslau, on the Elbe ; they show the 
model of a light draft side-wheel steamer for shallow 
rivers. There is also the oo relief plan of 
the Port of Hamburg, which has served its turn at 
many previous exhibitions, but which, neverthe- 
less, is always a welcome contribution. It is made 
to a scale of 755, and is shown in a remarkable 
extent of detail. 

We now leave the gallery and ascend the small 
winding staircase leading to the top of the light- 
house, where we find the great projector, with a 
parabolic mirror exhibited by Messrs. Shuckert, 
of Nuremberg ; then we may descend again to the 
second storey, and give a word to the remainder of 
exhibits yet unnoticed. There is a fine collection 
of lenses and lighthouse apparatus sent by 
Weule, of Coslar-Hartz, while the Société de Con- 
structions de Vaisseaux Wesser, of Bremen, also 
makes a good exhibit. This consists of a model 
of a dredging machine and transporter for exca- 
vated material, and also models of the cruiser 
Niobe, the despatch-boat Hela, of some other 
naval models, and of a 105-ton crane intended for 
the Port of Constantinople. Messrs. Plath and 
Co., of Hamburg-Subbenhuk, show scientific in- 
struments used in navigation, sextants, octants,. 
compasses, sounding apparatus, &c. 

Connected with the pavilion is a reading-room 
well equipped with nautical publications, the guide- 
book of various companies, and reports and docu- 
ments relating to maritime matters. Around the 
walls of this reading-room are hung the advertise- 
ments of the different navigation companies, a 
large number of diagrams relating to the develop- 
ment of the German marine, and to the internal 
navigation of Germany, with maps showing the 
canal system of the country and navigable ways 
which are either under construction or in con- 
templation. Several steamship companies who did 
not wish to incur the cost of constructing models 
for the Exhibition are represented by drawings, 
advertisements, and handbooks. There is a large 
case occupied with a collection of miscellaneous 
apparatus, pressure gauges, boiler fittings, chrono- 
graphs, regulators, &c.; these are exhibited by 
Messrs. Schaeffer and Budenberg, of Magdeburg: 
Buckau. There is also quite a series of small 
models in longitudinal section of boats intended 
for service in tropical countries ; these come from 
the works of Holtz at Harburg-on-the-Elbe, and 
from Messrs. Klouth and Co., of Cologne-Nippes. 

It will, of course, be understood that we have 
passed unnoticed a considerable number of other 
objects that are shown in the pavilion, but we have 
said enough to show how important the display is 
that has been made by the combined energy of the 
German shipowners and builders. The British 
visitor cannot leave the German pavilion or its 
merchant marine without a feeling of humiliation 
and regret ; that a country which is pressing us 
hard in almost all lines of industry, and the develop- 
ment of whose merchant fleet has made such 
strides during the past three years, should have 
been able to show to the world such an impres- 
sive spectacle as that of its pavilion and its con- 
tents, is sufficient evidence that they are not only 
determined to carry on the war of competition to 
this country with constantly increasing success, but 
also that they thoroughly ndiatinal how best to 
use such an unparalleled means of advertising as 
an international exhibition. That we, the greatest 
shipowning and shipbuilding country in the world, 
should be satisfied with so unrepresentative a dis- 
play as we have made, shows lack of appreciation 
of the gravity of the commercial situation of this 
country in this as in other lines of industry. The 
motto over the portal of the German merchant 
marine pavilion is ‘‘ Unsere Zukunft liegt auf dem 
Wasser.” This device was once the exclusive pro- 
perty of Britain ; so far as the Paris Exhibition is 
concerned, it belongs to Germany. 





AGRICULTURAL MACHINERY AT 
THE PARIS EXHIBITION. 
(Continued from page 434.) 

Harvest1nG machines are exhibited by a number 
of firms: Messrs. Bamford and Sons, Uttoxeter ; 


Messrs. Bamlett, Thirsk, Yorkshire ; Messrs. Bar- 





ford and Perkins, Peterborough; Messrs. Harrison, 
MacGregor and Co:, Leigh, Lancashire ; Messrs. 
Hornsby and Sons, Grantham; Messrs. Massey, 
Harris and Co., Toronto; Messrs. Nicholson and 
Co., Newark-on-Trent ; Messrs. Philip Pierce and 
Co., Wexford ; Messrs. Richmond and Chandler, 
Manchester ; Messrs. Samuelson and Co., Banbury ; 
and Messrs. Sargeant and Co., Northampton. 

Cast iron enters largely in the construction 
of the mowing machines shown in this group ; 
the wheels are of cast iron, excepting some 
types, where the spokes are wrought iron (Harri- 
son, Samuelson, rgeant, and Bamford). The 
transmission is effected by two gear wheels, the 
first formed with a large internal wheel (Richmond 
and Chandler, Bamlett, Samuelson, Sargeant, and 
Bamford) ; or by three gear wheels enclosed in a 
cast-iron box, and mounted on the axle (Harrison, 
Massey, Hornsby, and Pierce). The axles and 
shafts revolve in ordinary bearings, except in the 
machines shown by Massey and Co., where roller 
and ball bearings are used. The connecting-rod is 
of wood in the Sergeant and Pierce machines ; in 
all the others it is of nickel steel. The rod is pro 
tected forward by a tube forming part of the frame, 
in some of the machines shown (Massey, Sargeant, 
Pierce). The knife-holder is supported on one side 
by a wheel, and on the other side by a roller, ex- 
cept in the Sargeant mower, where two sliding 
shoes are employed, as in the American machines. 
The knife angling lever is introduced in the Massey 
machine ; the others have only a small lever modi- 
fying the vertical position of the knife hinge; the 
main lifting lever is fitted with a pedal and spring 
in the Harrison and Massey machines; the Sar- 
geant mower has only a lifting pedal. 

Messrs. R. Hornsby and Sons, of Grantham, 
exhibit their new enclosed gear mower. In this 
mower, the ‘‘in and out of gear” apparatus is fixed 
on the second motion spindle, so that the knife is 
started the moment the foot lever is pressed. The 
new locking arrangement lifts both ends of the 
finger-bar simultaneously, and not, as in some 
mowers, first the inner and then the divider end. 
The gearing is arranged with er pitch than 
usual, giving increased wear, and the spindles, 
working in extra long bearings, add greatly to the 
durability of the machine. It is almost noiseless 
in working, the whole of the gearing being en- 
closed, and thus kept free from dust. The machine 
is suited for high cutting where required, though 
it will also cut low. The speed of the knife can be 
adjusted for cutting different classes of crop. The 
machine shown has a cut of 4 ft. 3 in., but it 
is made with knives to cut 4 ft. 6in. or 5 ft. if 
required. The travelling wheels are of large dia- 
meter, to.enable rough land to be passed over with 


ease. 

Haymaking machines are exhibited by Messrs. 
Bamford and Messrs. Barford, in which the bosses 
of the forks are of wood; by Messrs. Massey and 
Co., whose machine is controlled from the centre, 
and by Messrs. Nicholson and Co. Horse-rakes are 
exhibited by Messrs. Bamlett, Nicholson, and 
Massey, the latter being of the American type, with 
light steel teeth of a circular section. 

In the reaping machines with four rakes (Harri- 
son, Massey), or with five rakes (Samuelson), the 
frame is of cast iron (Harrison), or in steel (Massey, 
Samuelson). The transmission of the various 
movements to the knife and rakes is by means of 
gearing ; in the Massey machine the rakes are con- 
trolled by a jointed shaft. There are four harvesting 
binders, in the British collection (Harrison, Massey, 
Hornsby, Samuelson). The machines are made with 
an open frame with three endless bands, and a supple- 
mentary roller placed at the top of the tying table ; 
the driving wheels are insteel(Hornsby, Samuelson), 
and some of them have wooden rims with steel 
tyres (Harrison, Massey). The centre of the wheel 
can be shifted in a quadrant slide, and transmis- 
sion is by a chain ing over a spring tension 
pulley ; roller bearings are seen in the Massey 
machine, the separating device, balanced by a 
spring (Harrison, Massey, Samuelson), is driven 
by aconed gearing, the pinion of which can slide 
on a shaft (Harrison, Massey, Samuelson), or by a 
chain (Hornsby) ; the shaft of the separator is con- 
trolled by two levers, except in Massey machines, 
where one lever and one pedal are employed. The 
Hornsby binding harvester is built on the lines 
which gained this firm the first prize at the Royal 
Agricultural Society’s trials at the Chester Show. 
Since then some slight changes have been made in 
the details, resulting in reduced weight and.vibra- 
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tion, while the closeness and evenness of the cut 
are improved ; the machine has a 5 ft. cut. Special 
attention has been given to insure lightness of 
draught, and there are improvements also in the 
cutting apparatus. The main road wheel is of steel ; 
the main frame and platform frame are also of steel. 
The elevators are adapted for dealing with short 
as well as long straw. The binding apparatus is 
fitted with a simple knotter, and a tripping device, 
which cause it to work quietly and to deliver the 
sheaves uniform in shape and size. The endless 
bands in the Hornsby machine can be adjusted by 
a spring stretching device. 

Motion is transmitted to the upper shaft of the 
winding device by a chain (Massey) or by coned 
"wes. Boa oblique shaft (Harrison, Hornsby, and 
Samuelson). The knotter is of the Appleby type ; 
the string is cut and held by a disc (Harrison and 
Hornsby), or by a crown wheel (Massey and 
Samuelson). 

The thrashing machines at the Exhibition are all 
of the larger type, requiring from 10 to 12 horse- 
power to work them ; some are fitted with safety 
devices (Clayton and Shuttleworth). Messrs. 
Garrett and Co. show a machine with straw-crush- 
ing mechanism and a device for thrashing out small 
seeds ; the beaters are of steel, fixed to steel discs 
keyed on the shaft (Marshall, Ransome, Ruston 
and Proctor). 

Messrs. Marshall, Sons, and Co.’s thrashing 
machine exhibited has a drum 4 ft. by 20 ft. in 
diameter; it is adapted for thrashing, dressing, 
and finishing the grain for market at one operation, 
and is of the type that was awarded the first prize 
of 40]. at the Royal Agricultural Society’s trials of 
Cardiff. Itis specially designed for rapid delivery, 
at the same time producing a superior sample of 
grain. The machine has very large riddling and 
dressing surfaces. 

Messrs. Garrett and Sons’ 54-in. finishing thrash- 
ing machine is fitted with the Garrett-Ellis re- 
versible beater drum of an improved pattern made 
of steel throughout, including the heads and rings, 
which represent exceptionally fine specimens of 
hydraulic flanging. The three bearings of the 
screen crank are mounted upon an independent 
iron frame, thus insuring their perfect alignment, 
and avoiding the distorting effect of the shrinkage 
of the wood of the machine frame. 

All the bearings of the machine are made of 
Babbitt’s metal under Garrett’s process. The 
blocks, as well as the bearings, are cast upon cast- 
iron chills; no machining is required, the bearings 
being a perfect fit in the blocks as they come out 
of the chills, and absolutely interchangeable. 

The Garrett 48-in. thrashing and straw-chopping 
machine is used for preparing straw as fodder for 
cattle in countries where other food stuffs are 
scarce, such as Italy, Spain, Algiers, and Egypt. 
In this machine the chopping and bruising drums 
and concave are contained in a separate iron frame, 
forming a complete and independent structure, 
which can be attached to, or lched from, the 
framework of the thrashing machine at leisure, 
and therefore it is not liable to derangement in 
sympathy with the latter in the possible case of 
accident or of distortion of the woodwork through 
climatic influences. Many serious disasters to 
straw chopping machines have been hitherto attri- 
butable to no other cause than to derangement of 
the framework of the thrashing machine containing 
it, and this danger has »een completely obviated by 
the rigid construction of Mr. Grimaldi’s new inde- 
pendent iron frame straw chopper. 

Before leaving Messrs. Garrett’s stand, we may 
mention their 36-in. clover huller, which is the 
only machine of the kind in the Exhibition, and 
has therefore excited unusual interest. It will 
thrash and dress clover seed in one operation, and 
in large quantities. The top or thrashing drum is 
fitted with the Garrett-Ellis réversible beaters, and 
the bottom drum with pegs. The machine has 
double dressing apparatus, and delivers the seed 
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perfectly clean into the sacks. In the construction, | The concave is made entirely of wrought iron, and|a chain, is taken from one of the shafts of the 
steel has been employed wherever possible, light-| all the dressing parts are thoroughly efficient, the | thrashing machine. 


ness, combined with strength and durability, being| sieve surface being of ample size to enable the 
the guiding principles in its design. machine to thrash efficiently and at a great speed. 


The Ransome thrashing machine has a first and 


Messrs. Hornsby and Sons’ straw trusser can 
‘be attached to and carried by the frame of the 
A straw trussing device which can be attached to| thrashing machine, the trussers being made of 


second dressing apparatus and rotary corn-screen. | the thrashing machines is shown by Messrs. Hornsby | widths to suit the widths of the thrashers. 
In this machine the thrashing drum is made en-| and by Messrs. Howard ; these machines, mounted on | The principal sizes are 4 ft. 6 in. to 5 ft., hag 


tirely of wrought iron ; it is fitted with rolled steel | two wheels, are intended for tying straw in bundles, | 
beaters, and is of great strength and weight, to|and to relieve the thrashing machine ; their tying had to tie with-one string only. 





tie with two strings. These same sizes can } 
The trusser 15 


enable it to deal rapidly with every description of | devices are practically identical with those of the so mounted that it may either truss the straw 48 
crop. The drum-spindle is of steel, and runs in|reaping machine binders ; they are placed at the| it is thrashed, or, by a simple crane or wane 





wide spherical bearings fitted with self-lubricators. | ends of the shakers, and movement, transmitted by | apparatus, the upper part of the trusser can 
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lowered, so that the straw passes over it and falls 
to the ground without being trussed. When the 
ma is placed under the ends of the shakers, the 
moe falls directly on the packers, an arrangement 
i ch does away with canvas or feed rolls for con- 
nee pe it to the —— thus making the machine 
i ‘sg ler. For some years past this imple- 
rar n in great demand by grain-thrashing 
the Tactors, especially in the North of France ; 
° ie prea the greater part of the labour re- 
thet all or tying up the straw. It is noticeable 
the better-class implements exhibited are 


designed with the object of reducing hand labour 
without affecting the efficiency; it is in this 
direction indeed that development is most 

uired on account of .the expense of labour, 
and also to counterbalance the tendency to 
strikes, which is increasing in the agricultural 
population. 

Adjustable corn screens are shown by Messrs. 
Penney and Co., Broadgate, Lincoln ; this is the 
type most usually employed in the large thrashing 
machines. Winnowing machines and screens are 
also shown by Messrs. Robert Boby and Co., of 
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Bury St. Edmunds ; as is well known, the Boby 
grain cleaning machinery is of very general use in 
this country, and it has ely replaced vibrating 
screens. The same class of implement is also largely 
used in France. 

The British section comprises a number of 
examples of corn mills worked by horse gear and 
by power (Messrs. Bamford and Sons; Barford and 
Perkins; Bentall; and Blackstone and Co., of 
Stamford). Millstones on horizontal axis are shown 
by Messrs. Harrison and MacGregor; Nicholson, 
Richmond, and Chandler. Several of these imple- 
ments were tested by Mr. Ringelmann at the special 
Arras competition in 1898 ; speaking generally, the 
best results-were obtained with mills having trun- 
cated, conical, or corrugated stones, forms which 
were more favourable than plain surfaces. The 
choking of these surfaces absorbs a large amount of 
power uselessly, and consequently increases the 
cost of grinding. The trials at Arras showed that 
the cost of hand. grinding 1 cwt. of maize or barley 
is so high as to suggest the introduction of a more 
economical process in the preparation of these 
forage stuffs, such as soaking, for example. It is a 
problem the solution of which will no doubt attract 
the attention of engineers. Crushing and kibbling 
mills, with cylinders ae 3 of small diameter, 
and relatively of considerable length, often spirally 
grooved, are sometimes mounted on the same plan 
as the grinding mills (Messrs. Bamford ; ord 
and Perkins; Bentall). A series of mechanical and 
veterinary researches conducted by Messrs. Ringel- 
mann and Gay have shown that crushing requires 
much more energy than grinding with the same 
grain; taking the relative digestibility into con- 
sideration, these experiments tend to show the 
advantage of replacing the crushing by grindirg 
mills. Sieows, . J. and F, Howard show their 
special form of hay press, which is somewhat similar 
to the machines of the Dederick type. A speciality 
is the suppression of preliminary work in preparing 


the bands for baling (cutting the iron wires to the 
n length, and forming a loop at one 
end); the packets of iron wire are 


wound upon reels mounted upon a vertical 
spindle within reach of the workman in charge 
of tying the bales. 

Chaff-cutters with safety devices for the work- 
man, applicable to power-worked straw-cutters, are 
represented by several makers: Messrs. Bamford and 
Sons; Bentall ; John Crowley and Co., of Sheffield ; 
and Richmond and Chandler. The straw-cutter 
made by Messrs. Crowley and Co. is that devised 
by Samuel Edwards, who received a diploma at the 
General Agricultural Competition held in Paris in 





1899. Finally, we may mention cake crushers and 
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bone mills of good design and manufacture, shown 
by Messrs. Richmond and Chandler and by Messrs. 
Nicholson. The last-named firm also exhibit a 
hand-worked rice decorticating machine. 


(To be continued.) 








ELECTRICAL EXHIBITS AT THE 
PARIS EXHIBITION. 


Tar ExuIsit OF THE ALLGEMEINE ELEKTRICITATS- 
GESELLSCHAFT, BERLIN. 


Tue Allgemeine Elektricitiits - Gesellschaft, of 
Berlin, which is represented in Great Britain by 
the Electrical Company, Limited, 122, Charing 
Cross-road, has its principal departments repre- 
sented, as far as the limited space permitted, by 
some of the most important electrical machines 
and apparatus shown at the Paris Exhibition. 

The sphere of work of the A. E. G., which com- 
prises the whole field of electrical engineering, is 
principally in connection with installations for 
electric lighting and power transmission, central 
station plant, electric traction, and electro-chemical 
plant. All machines, apparatus, and electrical 
conductors used for such installations are manu- 
factured by the A. E. G. in their own four great 
factories : the Machine Works, Instrument Works, 
Cable Works, and Incandescent Lamp Works. The 
area covered by their factories, and the offices 
of the company, is 57 acres, and the total number 
of employés (workmen and officials) at the present 
moment exceeds 14,000. The share capital of the 
company is 3,000,0001., the debentures amount to 
720,0001., and the reserve fund to 1,370,0001. 

Although these enormous figures have made it 

ossible for the A. E. G. to extend its operations 
i means of more than 100 branches in every 
quarter of the globe, the history of the company 
does not date back farther than 17 years. In 1883 
the ‘‘German Edison Company for Applied Elec- 
tricity” was established by an engineer, Mr. Emil 
Rathenau, who is now chairman of the A. E. G. 
Company and a member of the Prussian Privy 
Council. Five other directors complete the board : 
Messrs. Felix Deutsch, Richard Kolle, Paul Jordan, 
Paul Mamroth, and Dr. W. Rathenau. 

All the departments of the company have com- 
bined to send to Paris exhibits worthy of its im- 
portance. These exhibits are divided as follow : 

1. Three-phase alternator of 3000 kilowatts capa- 
city (German annexe). 

2. Riedler express pump, driven electrically 
(Mining and Metallurgy). 

3. Electric locomotive (Champ de Mars, Avenue 
Suffren). 

4. Pavilion illuminated by Nernst lamps (Salon 
d’Honneur de !’Electricité). 

5. Pavilion for cables, wires, and insulating 
materials (Electrical Palace). 

6. Plans of some of the largest A. E. G. installa- 
tions (Civil Engineering and Transportation). 

The company thus exhibits in six different groups, 
and we propose to consider each collection in turn. 

1. Three-Phase Alternator; Output, 3000 Kilo- 
watts.—This machine (type G. D. M. 83/3000 of 
the company), exhibited in the German annexe 
(Fig. 1, page 458), with its output of 3000 kilowatts 
at 83 revolutions per minute, belongs to the largest 
electrical machines yet built. For a power factor, 
cos Y = 0.9, 4000 horse-power are required to 
drive it. 

The three-phase winding is contained in the 
stationary frame (Fig. 2), whilst the magnet induc- 
tor, excited by continuous current, revolves within 
the frame and produces the magnetic field. The 
“star” winding of the frame is calculated for a phase 
electromotive force of 3460 volts, corresponding to 
an electromotive force of 3460 x ,/3 = 6000 volts 
between any two leads, whilst the current per phase 
is 290 amperes. In spite of the high electromotive 
force the current is still sc considerable that mas- 
sive copper rods are used for the winding of the 
machine, each rod being covered with micanite. 
The iron core of the frame is built up of sheet iron 
segments with slots (Fig. 5). In each slot a copper 
rod is bedded and securely held by a wooden wedge. 

The end-connection of the separate copper rods 
is spore: | means of forks, the parts of which 
are separated by sufficient air space to insure per- 
manent good insulation. In building this machine 
very great care has been taken to obtain thorough 
ventilation, especially at the forks, thus allowing a 
large range for overload. For this purpose the 
sheet iron of the core is made with special ventilat- 





ing slots. The resistance of the frame winding is 
0.98 ohms for each phase. 

The magnet inductor has 72 poles, so that at 83 
revolutions per minute the machine generates cur- 
rent at 100 alternations (50 cycles) per second. At 
full load the excitation amounts to about 31 kilo- 
watts, or 1 per cent. of the total output of the 
machine. The inductor at the same time has built 
into it the flywheel mass to give the necessary 
angular variation of 1 in 300, and its peripheral 
speed amounts to 104 ft. per second. 

The stationary frame of the dynamo has a dia- 
meter of 28 ft. 2 in., that of the inductor is 
24 ft.4in. The total weight of the dynamo is 160 
tons, made up of 80 tons for the frame, 70 tons for 
the inductor, and 10 tons for the foundation plates, 
&e. 

To transport this enormous machine from the 
A. E. G. works at Berlin to Paris, it was taken to 
pieces and carried on eleven special double-bogey 
trucks. Each part was carefully placed on the 
trucks in the proper order for erection, so that on 
arrival at Paris no time was lost, and each part was 
lifted from its truck into position. 

As there was no overhead crane in the German 
annexe, and the structure of the building was too 
light to allow a crane to be put up, the whole of the 
erection of this great talon had to be done by 
means of winches and specially constructed erection 
wagons. In spite of the extraordinary difficulty of 
this method, the erection was completed within 
three weeks. 

At the present time eight three-phase machines 
of this size, type G. D. M. 83/3000, are being built 
at the works of the A. E. G., whilst thirteen more 
are being prepared. The small air space between 
frame and inductor, amounting to only a few milli- 
metres, required to obtain good magnetic results in 
the dynamo, necessitates the most accurate and 
careful finish of all parts. The enormous frames, 
in four parts, are first put together, and then 
turned on large horizontal lathes. 

The inductor also is built up of four parts, which, 
as may be found necessary, are finished singly or as 
a whole. The machines just described are built for 
the Berlin Electricity Works. Detail plans of the 
installation are to be seen in the A. E. G. exhibit 
of the German Section, in the Civil Engineering 
Building. Figs. 3 and 4, on page 459, are respec- 
tively a side elevation and plan of the alternator, 
and convey a good idea of its construction. 


(Zo be continued.) 








THE BRITISH ASSOCIATION. 
(Continued from page 432.) 
WIRELESS TELEGRAPHY AND BALLoons. 

THe Rev. J. M. Bacon, who ascended in a 
balloon of 56,000 cubic feet capacity, together 
with Mr. P. Spencer and Admiral Fremantle from 
the Bradford Park during the meeting, had 
arranged for some experiments with Mr. Neville 
Maskelyne’s apparatus ; the latter remained below. 
A wire 150 ft. long, was lowered from the balloon. 
The programme was that a cartridge should be 
fired within the first 5 minutes of the ascent ; this 
cartridge exploded 2 minutes after the very easy 
start, During the next 5 minutes messages were 
to be sent up to the balloon; this succeeded, as 
Mr. Bacon afterwards telegraphed from Sheffield, 
as long as they kept within 20 miles of Bradford. 
But the wind was brisk, and the last part of the 
programme—signalling from the balloon during the 
third 5 minutes—failed. 


A Lectrure-Room Voit anp AMMETER. 


This instrament, which Professor F. G. Baily, 
of Edinburgh, has devised, is distinguished by 
its compact arrangement and particularly by its 
exceptionally wide range. According to the con- 
nections, which the author explained, the full scale 
corresponds, in volt readings, to 0.05 or to 300 
volts as extremes, and in current measurements, 
for which two carefully calibrated resistances are 
provided, to 0.15 or to 30 amperes. The galvano- 
meter which Professor Baily prefers is of the 
D’Arsonval type. 

The committee on the ‘* Most Suitable Method 
of Determining the Magnetic Force on Board 
Ship” reported that a promising instrument had 
been constructed to the design of Captain Creak. 
We pass over Dr. S. H. Burbury’s mathematical 


paper on the ‘‘ Vector Potential of Electric Cur- 





rents in a Field where Disturbances are Propagated 
with Finite Velocity.” 


Tue PHospHORESCENT GLOW IN GASEs. 


Mr. J. B. B. Burke, of Cambridge, finds that 
the glow in electrodeless tubes seems to be com- 
posed of two parts, the one of which carries the 
charge, whilst the other, itself uncharged, appears 
to be capable of exciting conductivity. The glow 
depends upon the pressure; it began, in his 
experiments, at 0.7 millimetre of mercury, had 
its maximum at 0.1 millimetre, and disappeared a‘ 
0.02 millimetre. These papers should have been 
mentioned at an earlier stage. 


A Mernop or INVESTIGATING CORRESPONDENCES 
BETWEEN SPECTRA. 


Mr. H. Ramage, of Cambridge, has, after work- 
ng for some time with Professor Hartley, started 
on a special line of research. Mr. Ramage plots 
the wave frequencies as abscissze and the atomic 
weights as ordinates. The alkalies, the alkaline 
earths, &c., are characterised by certain groups 
of lines. If we join the corresponding blue and the 
green and the violet lines of the various alkalies, 
for instance, we shall get curves of a decidedly 
similar trend, diverging more and more as the 
atomic weight increases. If we take the squares 
of the atomic weights as ordinates, these curves 
become more and more straight, and some of 
them, at any rate, converge towards points 
situated on a zero line of atomic weight. That 
would signify, as Dr. Larmor afterwards expressed 
it, that the distances between the corresponding 
spectrum lines decrease with decreasing atomic 
weight, or that the lines shift towards the 
violet as the atomic weight increases. Mr. 
Ramage, however, spoke as a chemist, and did 
not wish to commit himself to any speculations. 
The atomic weight probably enters as a complex 
function, not simply as a power. Mr. Ramage 
agrees, on the whole, with Rydberg, who has been 
engaged in similar researches for some years; the 
latter ascribes a further influence to the valency. 
The similar bend of the zinc, cadmium, and mag- 
nesium lines, we might add, suggested the existence 
of a zine line, which Mr. Ramage subsequently 
found. 


RapiaTIon In A Maconetic Frew. 


This Committee, on whose behalf Professor Fitz- 
Gerald spoke, had, owing to the untimely death of 
Professor Preston, carried away in the midst of his 
work, which a splendid Rowland grating and other 
excellent apparatus, much facilitated, only a pre- 
liminary report to present. The photographs are 
to be published in accessible form, and the ques- 
tion is, whether the original small size should be 
reproduced, or magnification adopted. Either plan 
would have advantages, according to the special 
object aimed at. The iron line spectra are parti- 
colaiier fine, and, as some of the lines are multiplied 
in the magnetic field—Mr. Ramage had mentioned 
that Paschen had employed fields of 40,000 lines in 
such work—whilst others remain unaffected, it is 
hoped that we may succeed in disentangling this 
exceedingly complex spectrum. 


Soak. RaDIATION. 


This Committee, which for several years had ex- 
pressed the hope to have a real report ready by 
next year, now had that report to present. None 
of the actual workers attended, however. The 
work has been done by Miss W. E. Walker, at 
University College, London, under the direction of 
Professor Callendar. The report speaks of many 
failures. In the original copper-cube actinometer 
the sun rays were concentrated by a lens through 
a hole in one side of the cube, on to a central flat 
bulb mercury thermometer. The steady difference 
of temperature between the bulbs and the walls 
would approximately be proportional to the solar 
radiation. But neither the mercury bulb, nor the 
copper disc and thermo-junction, nor the Ayrton- 
Mather alge scree coupled with it, proved suit- 
able. e iron-copper junction was, therefore, 
replaced by junctions of iron, german silver, am 
iron-constantan, and, to avoid thermal differences 1n 
the circuit, the bridge wires and whole circuit, 6 
cept the couple, were made of copper. As scomper 
son source of light an Argand burnerserved first, an 
then a pair of 100-candle 90-volt lamps of the a 
swan Company, taking 3.6 watts per candle, whic 
when worked at the reduced pressure of 75 = 
provided a very constant source of radiation. The 
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‘ne-lag of the copper tube was, however, so great, 
ie py dee radio-calorimeter was substituted. 
It consists of a pair of concentric tubes, 9 in. long, 
separated by an annular space of 0.05 in., through 
which water is caused to circulate in spiral fashion 
by a helix of copper wire. The inner tube has a dia- 
meter of lin. The blackened copper disc which 
receives the radiation is suspended near the centre 
of the tube by means of the wires of the thermo- 
couple. Various thicknesses of smoke films and 
varnishes have been tried for the copper disc. The 
results are promising, and bolometric sunshine re- 
corders have also been used with success. 


Tue InFRA-RED OF THE SoLaR SPECTRUM. 

Dr. S. P. Langley, of Washington, had sent a 
communication on the continuation of his work, 
which he described at the Oxford meeting in 1894. 
The energy curves are automatically photographed 
by the mirror of the galvanometer connected with 
the bolometer. Dr. Langley has especially ex- 
amined the infra-red spectrum with the help of 
rock salt prisms, and the diagrams illustrating the 

per showed 740 lines between 0.76 u and 1.8 u. 
The bolometer consists of two flat platinum strips 
covered with lampblack, each 1 centimetre long, 
and the perfec instrument, which was not 
described, is so sensitive that a current of 8 x 10—11 
ampere gives a galvanometer deflection of 1 milli- 
metre, and temperature variations of one - mil- 
lionth of a degree are indicated. The photographic 
galvanometer curves are densely notched, of course, 
corresponding to the large number of lines. Dr. 
Langley has also obtained curves for the different 
seasons. 

A Quartz-Catcite SymmetricaL DovuBLer. 

Mr. J. W. Gifford, of Leeds, presented a doublet, 
a combination of a quartz and a calcite lens, made 
by Mr. Hilger. Quartz being a positive, and 
calcite a negative crystal, the double refraction can 
be corrected, although the separation of the lines 
in quartz is only one-twentieth of that in calcite. 
The paper dealt with the calculation of the inner and 
outer radii for the lens doublet, and the superiority 
in definition of the combination was demonstrated by 
showing induction spark photographs of ruled paper 
and of moving projectiles. In the discussion the 
opinion was expressed that the new German lenses 
were not suitable for telescopes, because they were 
rather opaque to ultra-violet rays. 


ARTIFICIAL DayYLicut. 

This paper, by Messrs. A. Dufton and Walter 
Gardner, was read during a reception held at the 
Bradford Technical College, on which occasion the 
chairman of the Technical Instruction Committee, 
Councillor W. E. B. Priestley, did the honours. This 
institute began as a weaving school in 1877, and the 
college was opened by the Prince and Princess of 
Wales in 1882. It is splendidly fitted, especially for 
the textile industry, and for the allied departments 
of dyeing and chemistry ; but the departments of 
civil, mechanical, and electrical engineering, and 
of applied art, are also well provided for. The 
full title of the paper was : ‘‘ The Production of an 
Artificial Light of the Same Character as Day 
Light.” The paper has considerable technical 
interest. How very much colour combinations 
change appearance, when viewed under different 
circumstances, was shown in many, singularly strik- 
ingmanners. That would be so with pure colours, 
and is much more so with all our ordinary impure 
colours. _ Various drabs, greens, blues, &c., hardly 
differing in shade in daylight, looked very different, 
and generally much uglier, when illuminated by 
aglow lamp or an arc lamp. Most artificial lights 
—the are light not excepted—being comparatively 
too rich in red rays, and the ordinary colours 
being peculiarly transparent to red light, the 
colour matching becomes a very difficult matter 
with our foggy atmosphere and short days. 
Many designers, moreover, make their studies 
only during the evening hours, and thus get 
entirely incorrect colour impressions, and the 
use of magnesium light does not improve matters. 
rd using cupric salt solution screens, generally 

@ ordinary sulphate, for arc lamps, the authors 

ve overcome the difficulty with surprising suc- 
cess. Pale blue glass, coloured by means of 
oper, answers as well, and the screen takes the 
orm of the ordinary lamp globe. 


An Exprrment on Smmuttangovus ContRAst. 


The contrast henomena also en i 
ter into th 
problems, and with these Dr. G. J. aly F.R S. 


of Oxford, dealt in his scientific manner. Our 
readers may remember that last year at Dover he 
explained certain successive contrast es expres 
observed when the eye, first fatigued to certain 
radiations, looks at aspectrum. He now described 
a physiologically very interesting experiment which 
is fortunately less dangerous to his own eyes. Two 
pieces of glass, red and blue respectively, each 
subdivided by squares of black paper, are inserted 
in a stereoscope ; viewed binocularly, the four 
squares appearas two. In front of the instrument, 
but out of the direct line of sight, are two adjust- 
able slits, and over the eye-lenses of the stereoscope 
two diffraction gratings. The left-hand gratin 

spectrum of the first order falls on the right-han 

square, and vice versd; the two spectra are thus 
side by side, the one on red, the other on blue 
ground. The red glass makes the left eye partially 
blind to red rays, so that the red appears missing 
in that spectrum; in the other the blue appears 
absent, ut the contrast effects are not mixed, 
being produced somewhere in different parts of the 
retina. Dr. Burch sees in the experiment a further 
confirmation of the views of Scherffer, Darwin, 
and Young. The discussion turned mainly upoa 
the influence which the involuntary wandering of 
the eyes and local fatigue would have upon these 
contrast pHenomena. = 


Note on THE EXxpLosivE Pressure oF GASES. 


Mr. Petavel, whose excellent work on the 
platinum unit of illuminating power and on the 
hotometry of the electric arc was eulogised by 
iolle at the Paris Electrical Congress,* is con- 
tinuing Bunsen’s work on the explosive pressure of 
gases with the final object of studying dissociation 
phenomena at high initial pressure. The thermal 
conductivity of all gases increases enormously with 
high pressure, and the resulting gain in efficiency 
of our caloric engines requires further theoretical 
study. The explosive chamber he exhibited, one 
of three he is employing, is a spherical cavity of a 
capacity of 500 cubic centimetres, bored in a block 
of steel. The gaseous mixture, hydrogen and 
oxygen so far, is exploded by a spark or an electri- 
cally heated wire projecting into the chamber. Ob- 
servations are made with the help of two instru- 
ments, the one indicating the maximum pressure, the 
other the periods of rise and fall. The first follows 
Bunsen’s idea ; a piston is lifted or not, according 
to the explosive pressure; but no weights are 
applied. A piston with two heads is used; the 
smaller head fits into the chamber, the larger, 50 
times the area, is under the counter-pressure of a 
carbonic acid cushion. The whole forms an 
equalising valve, and the travel of the piston, 
which is limited to 0.002 in., is measured by a 
micrometer screw. A_ series of experiments 
is conducted, during which the piston is some- 
times lifted and sometimes not, and the maxi- 
mum pressure thus determined with sufficient 
accuracy. The second instrument is practically a 
steam engine indicator, whose spring is replaced 
by a hollow cylinder on which the piston rests, so 
that the elastic compression and the longitudinal 
vibrations of the cylinder (with a very small time 
constant) come into play; this apparatus is con- 
nected with a photographic chronograph recorder. 
So far initial pressures up to 42 atmospheres have 
been applied. The ratio, explosive pressure to 
initial pressure, is 10.97 for mixtures of H, and O ; 
if the gas contains 49 per cent. of explosive gas, 
oxygen forming the remainder, the ratio is 7.6; 
for 28.7 per cent., 6.2. ; a 12 per cent. mixture is 
no longer explosive at an initial pressure of 42 atmo- 
spheres. The other explosive chambers, one cylin- 
drical, one spherical of 1000 litres (22 gallons) capa- 
city, will be applied to study the cooling effect of 
the walls. 

Professor FitzGerald’s inquiry as to the influence 
of inert gas admixtures of low or high specific heats 
could not be answered yet. The investigations are 
carried on in the Davy-Faraday Laboratory, where 
Mr. Petavel did the photometric work above men- 
tioned. 


THe CREEPING oF LIQUIDS AND THE SURFACE 
TENSION OF MIXTURES. 

This paper, by Dr. F. Trouton, F.R.8., of Dub- 
lin, concerns the prevention of an annoyance with 
which we are all familiar, the creeping of lamp and 
other oils ; but Dr. Trouton has not so far found a 
remedy. When the oil is poured into a beaker and 
a glass or metal strip, bent twice under right angles, 
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is dipped into it, some time will elapse before the 
oil has crossed into the collecting vessel; that 
initial stage will be followed by a continuous flow, 
whose rate can be determined by weighing the 
liquid passed over. Pure liquids do not creep, mix- 
tures do; paraffin improves on exposure because the 
impurities volatilise. Addition of ether, which has 
a lower surface tension than fin, increases the 
creeping ; but, addition of chloroform, which has a 
higher surface tension, does so likewise; because in 
mixtures the surface tension is always less than we 
should expect from the proportional composition. 
Dr. Trouton has made experiments with aqueous 
salt solutions in this direction. The materials 
over which the liquids creep have, of course, 
also to be considered. Zinc is the worst tempter 
for creeping oils; iron and copper rank about 
equally with glass. But the state of the sur- 
faces has much to do with the phenomena; the 

should be free of dust, and metals be s¢raped with 
glass paper. All such experiments are very difti- 
cult, and it is to be hoped that Dr. Trouton will 
persevere. 


SEISMOLOGICAL INVESTIGATIONS. 


Professor J. Milne had, of course, a very in- 
teresting and also very long report to present on 
behalf of this Committee. Twenty-six stations in 
various parts of the world are now fitted with 
similar instruments; there will be 30 by the end of 
this year. Some of them are tial compared to 
the stable and coach-house at Shide, on the Isle of 
Wight, in which the damp has spoiled many a film ; 
but a better building is, after all, being erected 
there. The four English stations, at Shide, Kew, 
Bidstone, and Edinburgh, are situated respectively 
on hard chalk, alluvial clay, red sandstone, and 
volcanic rock ; that may cause differences in the 
records ; the Kew records are always small, for 
instance. All earthquakes are now numbered. This 
year 130 have been recorded at Shide ; most of 
these were also observed at Kew. The distance of 
the origin from the station can be determined in 
various ways. Certain tremors outrace the earth- 

uake waves, and the interval between them and 
the wave—13 seconds for Japan—depends upon 
that distance. In some cases earthquakes give a 
second record, which has travelled round the earth 
in the other direction ; there are no indications of 
waves travelling round the earth several times. how- 
ever. When earthquakes are recorded at different 
times at different stations, the origin can be found 
geometrically. The velocity of the earthquake 
waves also allows of conclusions. When we judge 
by the shortest path, the great circle joining origin 
and station, that velocity is small, varying between 
2.5 and 3.4 kilometres per second ; the latter figure 
stands for long distances, which thus appear to be 
covered at a comparatively quicker rate. That 
would speak against the waves being essentially 
surface waves. Further, the direction north, east, 
&c., across continents seems to be immaterial, 
whilst waves that pass under the oceans are 
damped in their amplitude; that might be an 
argument for surface waves. 
he determination of an origin can thus not be 
narrow, and is very uncertain as regards Atlantic 
earthquakes: but in many cases the originating dis- 
lacements would cover thousands of square miles. 
ost earthquakes seem to originate from deep 
troughs of the sea; near Ceram, for instance, is 
one of these centres, and seismological observations 
= to the existence of a deep trough, so far un- 
own, near California Peninsula. The report 
also referred to the peculiar earthquake echoes. 
The disturbance records will sometimes be repeated 
several times, the whole groups with their charac- 
teristics inthe ascending and descending branches 
being reproduced. Reference is further made to pro- 
bable results of unfelt earthquakes ; the rates of 
timekeepers of observatories are changed ; in antarc- 
tic regions icebergs may be rare for years, and then 
appear in hund started possibly by seismologi- 
cal disturbances, such as are observed in Alaska ; 
climatic changes ; and, finally, slight changes in lati- 
tude. Such changes have particularly been studied 
at Potsdam ; the lifting up of a district by 10 ft. or 
20 ft. would lead to apparent changes in the 
latitude amounting to seconds of arc., But the 
connection with ye od pr is doubtful, 
especially as re the a mt changes in the 
deenieon a a when axis. PEt his oscillation of the 
axis is now systematically studied at various 
stations distributed over the globe. Professor 





Milne pointed out, with full reserve, that the times 
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GAS-DRIVEN ELECTRIC LIGHT STATION, BALE. 
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of greatest changes were also great earthquake 
periods. But Mr. Plummer and Dr. Larmor ques- 
tioned the connection, the latter dwelling upon the 
fact that equal changes are reported from the 
different observations, whilst the earthquakes 
would result in local gravity changes. 


METEOROLOGICAL PHOTOGRAPHY. 


The report of this Committee, which was read by 
Dr. Lees, gives the following average heights for 
clouds as derived from photographs taken simul- 
taneously with two cameras, in the manner described 
in our former acccunts: cirrus, 10,000 metres ; 
cirro-stratus, 9000; cirro-cumulus, 8000; alto- 
cumulus, 5000 ; top of cumulus, 3000 ; base, 1300 ; 
strato-cumulus, 2000 ; cumulo-nimbus, from 1000 
to 2000 metres. All these figures are slightly 
higher than those observed in the United States 
and at Upsala. 

Mr. A. L. Rotch’s ‘‘ Notes on the Use of Kites 
at the Blue Hill Observatory, Mass., U.S.A.,” 
report satisfactory progress. Kites have attained 
a height of 15,800 ft. anc flown higher than Ameri- 
can balloons. 


Winps In Town AND VENTILATION. 


Mr. J. W. Thomas, F.I.C., of Hampstead-hill, 
had brought a clever model, demonstrating that a 
gusty wind must — a down draught in our 
chimneys. It is a house with two rooms; in the 
one a fire burns, in the other is a pressure gauge 
in the shape of a counterpoised gasholder, the 
interior of the “enemy communicating with the 
parlour. On the top of the roof, a fan-blower, 


worked by hand, sends a current of air just over 
the top of the chimney. ~ When the fan works, 
the gasometer goes down, recovering gradually. 
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If, however, the fan is suddenly turned aside, to 
imitate a gusty wind, the recovery is rapid, and the 
smoke rushes down the chimney. This was also 
shown to occur when the wind blew past an open 
window. If the wind is not naturally gusty, the 
fact that the air waves of the lower strata are 
shorter, but of greater amplitude than those of 
the higher strata, would lead to the existence 
of practically stationary points. Mr. Thomas 
was evidently embarrassed by being tied down 
to a time limit, and instead of saying more 
about the ventilation question, he spoke of 
the upward currents, eddies, and region of calm 
forming when the wind is opposed by a cliff, which 
he had studied at Penarth and elsewhere. These 
problems are, of course, a complicated, 
even to Dr. Larmor. Professor Gray referred to 
Mr. Shaw’s experiments on the proper dimensions 
of fireplaces. 


THe WEATHER OF THE NorTH ATLANTIC IN 
THE WINTER OF 1898-99. 


Major Campbell Hepworth, of the Meteorological 
Office, gave an exhaustive account of this remarkable 
winter, when America experienced exceptional cold 
and Europe almost unexampled mildness, the 
Atlantic being swept by terrific storms, waves 45 ft. 
and 52 ft. high being reported, a barometer of 
27.74 in. being observed near the Banks of New- 
foundland, and a rise of } in. registered on the 
Lucania within two hours. The storms began about 
Christmas. For 24 hours not a single vessel could 
pass Sandy Hook, many vessels were lost or dis- 
abled, and the biggest liners, like the Lucania and 
Fiirst Bismarck, delayed three days. The ice drifted 
down the Mississippi, the Gulf water was frozen 
over, and 1105 people perished by the cold in 

cember and January in the Southern States ; 
whilst at Lidge the thermometer rose 1134 deg. 
above the American minimum of the fol owing 
night ( February). The warm wave extended to the 
ral Mountains and to Davos in Switzerland, 
5120 ft. above sea level. The chief interest of the 
aper, which went very fully into details, is that it 
as been possible to prepare charts of the atmo- 
spheric conditions on the Atlantic and the adjacent 
ants, extending over 60. consecutive days. 
-4e ocean temperatures are, unfortunately, a defec- 
tive link in that chain. Oceanic current observa- 
tions are, as Dr. H. C. Mill pointed out, most im- 
portant, and have a decided influence upon the 





18. 


now publishes ocean temperature diagrams for 
periods of ten days. 


Tue RAINFALL OF THE NORTHERN COUNTIES OF 
ENGLAND. 


Mr. John Hopkinson had this year compiled 
statistics on the mean annual rainfall of the 
northern counties for the years 1881 to 1890, 
as he had done for the south-western and the 
south-eastern counties. Cumberland and West- 
moreland have, of course, the highest rainfalls— 
57.9 in. and 55.9 in.; and the general rule of 
increase from east to west is confirmed, except in 
the case of Cheshire. Nottingham and Lincoln 
are the driest counties ; but for February, Durham 
has the best record. 


A Nove. Form or Mercurtat BAROMETER. 


Mr. A. 8S. Davis, of Leeds, showed a barometer 
based on a novel principle. A barometer glass 
tube, 10 in. long, 1 in. diameter, ends in a bulb 
below, and reaches above into a mercury basin ; 
the mercury would flow down the tube, com- 
pressing the air. But when not in use, the baro- 
meter, with its stand, is kept upside down ; it is 
inverted for use, and a reading quickly taken 
when the column has come to a standstill. Mr. 
Davis demonstrated the principle by simple 
formule. When the ordinary barometer rises, 
this one would fall. The tube is water-jacketed, 
and a chloride of calcium tube inserted to dry the 
small quantity of air sucked in. The barometer 
was stated to be reliable to within #, in., because 
the variation in the column magnifies the actual 
barometric change five times, and because the 
period for bringing about temperature changes 
would be confined to the 15 seconds of an obser- 
vation, The Section was not sure about these 
points. The barometer is certainly very handy, 
though the range of each instrument would neces- 
sarily be small ; the instrument exhibited could be 
used for pressures down to 27 in. 


PROGRESS IN ASTRONOMY AND ASTRONOMICAL 
INSTRUMENTS. 


The new department of astronomy was duly 
initiated by a very interesting address, delivered 
by the chairman, Dr. A. A. Common, F.R.S. 
Dr. Common followed in the footsteps of his pre- 
decessor of 1832, Sir George Airy, who had drawn 
up a Report on the Progress of Astronomy duri 





character of the following season; the Seewarte 





the first third of the century, and briefly compar 


the two periods and spoke more fully about astrono- 
mical instruments generally, and of the probable 
lines of their future development. In Airy’s da 
the newer physical astronomy did not exist. e 
astronomers concerned themselves mainly with the 
position of the heavenly bodies, and that gravita- 
tional side of astronomy remains much as it was 
then, although the com and precision of the 
a and be aadaage ee fe observatories have been 

y in . At the beginning of our century, 
ren was the onl ig tonenn in which 
observations, limited to the sun and moon, to occa- 
sional examinations of the planets, and to 36 
selected stars, were made on a regular system. In 
1899, 5000 stars were under regular observation, in 
addition to astrographic, spectroscopic, magnetic, 
meteorological, and other work. The first public 
observatory of the United States was founded about 
the middle of this century ; we now count about 150 
public and private observatories in that country with 
instrumental equipments in many cases superior to 
those of any other country. Airy was strongly in 
favour of the English form of equatorial mounting 
for telescopes (both ends of the polar axis being 
supported), as compared with the German mount- 
ing (in which the declination axis is mounted at 
the upper end of the polar axis). The latter, 
however, has prevailed, thanks to the skill of en- 
gineers and mechanics ; but Airy’s mounting of the 
English ie constructed for the 13-in. equatorial at 
Greenwich is now used to carry a telescope of 28 in. 
aperture, and does so perfectly. 

Spectroscopy and photography have established 
the physical astronomy. Bo Common quoted an 
almost prophetic dictum of Brewster’s of the same 
year, 1832: ‘‘ With lenses of large diameter, accu- 
rate heliostats, and telescopes of large aperture, we 
might observe the defective rays in the spectra of 
fixed stars down to the tenth magnitude, and might 
study the effects of the very combustion which 
lights up the suns of other systems.” This pro- 
phecy was very remarkable, certainly; but Dr. 
Common himself mentions that Fraunhofer had 
noticed the differences in the spectra of Venus and 
Sirius as early as 1817. : 

Dr. Common’s address abounds in interesting 
features. -His remarks lead up to three forms of 
telescopes, which he regards as examples of the 
highest development of the present time: the 
Yerkes telescope of Chicago (40 in. refractor), his 
own 5-ft. reflector—-about which, unfortunately, he 
— practically nothing—and the Paris Exhibition 
telescope, a combination of a plane reflecting 
mirror and a 50-in. refractor. The plane mirror to 
direct the light into the telescope seems to have first 
been suggested by Hooke, rd Lindsay intro- 
duced the heliostat for this purpose ; Auguste, and 
recently again Lippmann, —_ a coelostat, a 

lane mirror mounted on a polar axis, rotating at 

alf the earth’s speed. The Paris telescope has a 
plane mirror of 6 ft. diameter and an object glass 
exceeding 4 ft. in diameter, with a focal jongth of 
186 ft. e cost of mounting such an instrument 
on the German plan, and providing it with a dome, 
would have been enormous. The form chosen is, 
Dr. Common considers, the best and cheapest. No 
real tube is wanted (though there is one at Paris 
for effect), no equatorial mounting, no rising floor ; 
the mechanical arrangements are confined to the 
mounting and movement of the plane mirror. 
Observations can be made in safety and comfort—an 
important point, not only because there have been ~ 
accidents with ladders and rising floors—and all the 
usual work, except very long-continued observa- 
tions, can be done with this form of telescope, 
which is, moreover, admirably suited for special! 
work. It might be worth while, for instance, to 
build a special coelostat for lunar photography. 
We give a few notes from Dr. Common’s con- 
cluding remarks: In order to appreciate what 
optical aid does for the sense of sight, imagine 
the size of an eye and therefore of a man, 
capable of seeing in a natural way what the 
pa neni shows us; and, on the other hand, 
the size of a man and his eye, that could see 
plainly small objects as we see them under a 
powerful microscope. The first man would be 
several miles in height, the latter not more than 
a small fraction of an inch. Further, all photo- 
graphs are made up of a certain number of little 
dots, as it were, in the nature of stipplings, and 
it is very interesting to consider the relation of the 
size and separation of these dots that form the 
image, and the rods and cones of the retina, 








which determine the power of the eye. Dr, 
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Common tried to determine this question. He 
took a photograph of the moon with a telescope of 
very short focus ; the photograph measured 5}, in. 
in diameter; and, when examined again with a 
microscope, showed the moon very much as we see 
it with the naked eye. Next, making a picture of 
the moon by hand on sucha scale that each separate 
dot of which it was made corresponded with each 
separate sensitive point of the retina employed 
when viewing the moon without optical aid, he 
found, on looking at the picture from the proper 
distance, that it looked exactly like a real moon. 
In this case, the distance of the dots was constant, 
larger or smaller dots forming the light or shade of 
the picture. Dr. Common reproduced these and 
other highly instructive photographs and diagrams 
with the help of a lantern. The section heartily 
joined in the thanks to Dr. Common, to which Mr. 

lummer, of Bidstone Observatory, Lord MacLaren, 
and Professor H. Turner gave expression. 


Tue PuHoroerRapHic EQuaToRIAL AT CAMBRIDGE. 


Mr. A. R. Hinks, of Cambridge, described and 
illustrated by lantern slides the photographic equa- 
torial, recently erected at Cambridge. It is built 
to the designs of Sir Howard Grubb, and owes its 
form to suggestions from Dr. Common and Pro- 
fessor Turner. The portion which usually forms 
the lower half of the tube has been made the polar 
axis ; the eye end is at the top, and the object 
glass, a Taylor triple lens of 12.5 in. aperture, is 
hinged to the other portion; the plane mirror, 
placed at the junction, was presented by Dr. 
Common. The arrangement has proved to be very 
convenient. 


OBSERVATIONS OF ERos AT THE OPPOSITION OF 
1900-1901. 


This second paper, by Mr. Hinks, concerns the 
preparations being made for observing the coming 
opposition of Eros, which will afford an excellent 
opportunity for determining the solar parallax. 
Eros, it will be remembered, was discovered in 
1898 by Witt, in Berlin, and traced back to 1893, 
with the help of stellar photographs taken at Har- 
vard and Arequipa (Peru). It is intermediate 
between the earth, which it approaches nearer than 
any body except the moon, and Mars, and most of 
its orbit is within the Mars orbit ; but its orbit 
is very eccentric and cuts that of Mars. It may 
thus come nearer to the earth—within about 
20 million kilometres—than Mars, and may recede 
further from it. The next favourable opposition 
will occur on February 3, 1901, and the planet or 
planetoid will then appear like a star of the sixth 
magnitude. Mr. Hinks exhibited diagrams which 
mark the path of the Cambridge Observatory as 
seen from Eros. These diagrams show at a glance 
the best moments for micrometric measurements 
and photography. In the discussion, Professor 
Turner maeiiek that the public took now, when 
it was a question of settling the distance of the sun 
within 100,000 miles—we are pretty certain about 
the chief figure, 93 million miles—so little interest 
in parallax determinations, although the last 
Venus transit taught us very little, and the present 
generation has no other transit to look forward to. 


Some Points In CoNNECTION WITH THE PHOTO- 
GRAPHY OF A Movine OsveEct. 


These notes, by Mr. W. E. Plummer, of Bid- 
ston Observatory, have a direct bearing on these 
matters. It is difficult to ascertain photogra- 
phically the position of a body which moves so 
rapidly as Eros does. We obtain no impression of 
the first few moments of exposure, and the exact 
time of a phenomenon cannot be ascertained in 
this way. He had compared the photographic and 
micrometer measurements of the position of a 
comet, and was convinced \that an exposure of 
10 minutes, such as Eros would require, might 
introduce serious errors. Mr. Hinks explained, 
however, that they hoped to finish in 2} minutes. 


OBSERVATIONS OF METEORS. 


Mr. John Herschel described his simple method 
of marking the paths of meteors. He places a ma 
on a desk of —e glass, illuminated from behind 
by a night-light. On this map the chief stars are 
marked by perforations, produced with needles of 
various sizes. The observer thus has a copy of the 
sky before him, on which he traces the meteor paths 
with the help of a ruler, which is made of trans- 
— celluloid and provided with a black edge. 

Vhile watching a meteor, he repeats the letters of 


the alphabet at the rate of five per second, thus 
obtaining an estimate of the duration of flight. 

Mr. G. C. Bompas, of London, in his paper on 
‘* Stationary Meteor Radiants,” explained by means 
of diagrams how these radiants are affected by the 
rotation of our earth. Many apparent anomalies as 
to size and number can, he considers, be accounted 
for in this way. ; 

Cosmic Evo.vrion. 


There was not much time left for Professor A. B. 
W. Bickerton, of Battersea, to expound his cyclical 
process of cosmic evolution. If we imagine space 
studded with myriads of luminous and non-luminous 
bodies, which may collide with one another, we could 
evolve a system of the second order from one of the 
first order, and so on. Impact would often be 
oblique or grazing, and the matter scraped off 
would be volatilised and raised to a temperature of 
millions of degrees. This luminous nebula would 
expand, and after a short period of increasing 
brightness become darker again, not because it 
cooled, but because the particles were too hot to 
hold together. The free molecules would aggregate 
in empty space, and the nebula would contract and 
attract other gases, and finally form solid bodies. 
Meanwhile, the two stars that,had collided would 
in rotation show their dark and bright faces, and 
thus we came to variable stars, generally in pairs, 
associated with nebule. ‘The author’s cycle starts 
with heat diffusion by radiation and increase in 
velocity of the dust particles which absorb the 
radiations, and ends with a third order system of 
the type of our galactic system. 

Sotar Ecurpse RESEARCH. 

Professor David P. Todd, director of Amherst 
College Observatory, U.S.A., read three papers. 
The first concerns the ‘‘ Adaptation of the Wedge 
Photometer to Biograph Cameras.” In order to 
photograph both the slender partial phases and the 
corona on a single film with correctly graduated 
exposures, a positive wedge of yellow glass, backed 
with an equivalent wedge of plain optical glass is 
mounted in front of the film and moved lengthwise. 
The observer watches the diminishing eclipse 
crescent through a ruby window in the camera, and 
keeps the intensity of the image approximately 
constant by working the wedge along. The bio- 
graph films of Mr. J. N. Maskelyne show with 
what ease the inner coronal ring can be photo- 
graphed long after and before totality, and, further, 
the necessity of such an arrangement to avoid 
solarisation. 

The second paper, on the ‘‘ Automatic Operation 
of Eclipse Instruments,” describes the pneumatic 
system devised for the United States Eclipse Expe- 
dition to West Africa in 1889, comprising large 
bellows, lead tubes, and a commutator, consisting 
of a perforated control sheet of paper, unwinding 
from the chronograph. Further, the electric system, 
built for the Amherst Eclipse Expedition of 1869 
to Japan. Here the power was derived mainly 
from spiral springs, the escapements being under 
the control of electro-magnets, excited through the 
intermediation of a chronograph copper barrel, 
with pins inserted to make contact with the teeth 
of acoppercomb. For the 1900 eclipse a mecha- 
nical system was devised which worked well on the 
terrace of the British consulate at Tripoli, the cord 
weights descending into the interior court of the 
building. Summing up, Dr. Todd would recom- 
mend this last arrangement for special conditions ; 
in general, he would combine the first and second 
systems. 

The third paper deals with the ‘‘ Application of 
the Electric Telegraph to the Furtherance of 
Eclipse Research.” In 1878 he suggested to tele- 
graph the advance of the lunar shadow eastward 
for the immediate verification of any possible dis- 
covery, such as an intra-Mercurian planet. On 
May 28, this year, when totality in Georgia, where 
Mr. A. E. Douglas was stationed, preceded totality 
at Tripoli, Dr. Todd’s station, by 2? hours, the 
Western Union Company and the Eastern Tele- 
graph Company had made arrangements to forward 
any message without delay from Washington to 
New York, and vid Penzance, Gibraltar, and Malta, 
on to Tripoli. A message was received within half- 
an-hour of absolute time from its leaving Georgia ; 
no special discovery had been made, however. 


PROMINENCE AND CoRoNA PHOTOGRAPHS. 
This paper, by Dr. W. S. Lockyer, consists of a 
comparison of the photographs taken during the 





eclipse of May last at Santa Pola in Spain and 








Wadesborough in North Carolina, two stations 
about 5000 miles apart. The main prominences 
had changed considerably during the 24 hours dif. 
ference in time; but the polar rifts at the north 
polar region had not undergone any - alteration, 
‘The author ascribes the extreme sharpness of the 
lunar limb on one of the long exposure photographs 
chiefly to the diminution of light intensity in the 
corona, as the outer layers are reached, and recom- 
mends long focus cameras for eclipse work. 


MICROMETER FOR DETERMINING StTaR Positions 
ON PHOTOGRAPHS. 


Professor H. H. Turner, F.R.S., showed how 
the expensive operation of measuring star photo- 
graphs could be cheapened. A réseau costs several 
pounds, but the original expense might be borne by 
some society, and photographic copies prepared. 
The micrometers at the Cape of Good Hope cost 
180]. each, those used at Oxford, simpler in form, 
301. But an old microscope, a sheet of glass as 
plateholder, some screws, bags of shot as counter- 
poises, and a common mirror, would make up an 
apparatus with which excellent work could be done, 
Professor Turner exhibited such an apparatus, 


DURATION OF THE SoLAR ECLIPSE OF 
May 28, 1900. 


Mr. C.T. Whitmell, of Leeds, illustrated by means 
of a table the much-talked-of discrepancies between 
the calculated and observed times recorded at the 
various stations. The discrepancies have been 
explained by assuming errors in the positions of 
the observers, or in the moon’s diameter, but these 
explanations would involve the assumption of 
excessive errors, and would, after all, only account 
for part of the discordance. Mr. Whitmell was 
prepared to accept Mr. Crommelin’s suggestion that 
the irregularity of the moon’s limb would deceive 
us respecting the actual moment of contact ; the 
beginning of totality would be retarded, and the 
end hastened. Mr. Whitmell also read a paper 
on the ‘‘Duration of Annularity in Annular 
Kclipses.” 


Tue Types or Sun Spot DIstuRBANCES. 


The Rev. A. L. Cortie, S.J., of Stonyhurst, 
thinks that the sun spot phenomena are sufliciently 
uniform in rise, progress, and decay to be grouped 
under five heads with subdivisions. From the 
thousands of observations, made during the last 
twenty years at Stonyhurst, he had selected a fine 
series of lantern slides for illustrating his views. 
The Section agreed that some classification was 
desirable and possible, but they did not quite fancy 
his Roman numbers and letters, such as ‘‘ IV d.” 

M. Antoniadi, F.R.A.S., drew attention to the 
abnormal figure which Saturn assumes under a 
slight opening of the ring system. This ‘‘Square- 
Shouldered Aspect of Saturn” might be due to the 
existence of dark polar caps, checking irridiation 
along the minor axis of the disc. 

(To be continued.) 





DESIGN OF ALTERNATORS. 
By H. F. Parswaut, M. Inst. C.E., and 
H. M. Hosarr. 
(Continued from page 230.) 
Loap SaTuRATION CURVES. ; 

Next, it is proposed to calculate the saturation 
curve at full (externally non-inductive) load of 100 
amperes. 


Fig.&. SATURATION CURVES 
9 atno load & full load. 








00 





500 1000 
(s372%) Ampere Turns per Field Spool 


1. Terminal voltage = 0. Excitation per field 
spool will be slightly in excess of maximum am- 

re-turns per pole-piece on armature. 

Therefore, field excitation = 1980 ampere-turns 


r spool. ; 
Pe. ‘Terminal voltage = 400. The saturation curve 
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of this machine at no load is a straight line up to 
9950 volts. It is given in Fig. 36. 
Then 
om x 3100 = 550 ampere-turns per field spool. 


And to obtain armature demagnetisation by fore- 
going method (Fig. 35) : 
Angle of lag of current behind tht mid-pole-face posi- 
tion = ¢. 
= tan— yo = tan—! 3.75 = 75.1 deg. 


Therefore sine = 0.966. 

And 0.966 x 1980 = 1910 ampere-turns armature de- 
magnetisation. 

Hence 550 + 1910 = 2460 se gents per field spool 
for 400 terminal volts, and 1€0 amperes with non- 
inductive load. 














5 b 
° Fig.40. 
_~ 9 
Fig 35. ase c 
: 
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Fig 1 CURVES OF EXCITATION REGULATION. 
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Terminal Volta 


— 


(zy 

Following this method, calculations are made for 

1000 and 2000 volts, and all the results incorporated 

. ~ — Table and illustrated by the curves 
of Fig. 36. 


Amperes in armature 
Voltage at armature 


100 100 100 100 100 


terminals ... . 0 460 1000 2000 2250 
Ampere -turns per 
field spool ... 1980 2460 3010 3945 4200 


Here again, while the first point and the last 
point would be almost correct, the intermediate 
points, especially that at 400 volts, would be very 
inaccurate through taking the average inductance 
asa basis for the line ab. As a matter of fact 
it would be very near the minimum inductance, and 
the angle 9 is very dependent at this point on the 
length of ab as compared with ac. Te verneied, 
the curve would more resemble the dotted line 
shown in Fig. 36 in which the full line gives the 
uncorrected calculated curve of ampere-turns per 
field spool for various voltages, with non-inductive 
external load. _When the external load is induc- 
tive, the saturation curve for a given current (say, 


Ampére Turns per Field Spool 


is a different curve for each value of the power 
factor of the external load. We have already 
derived the curve for 100 amperes and unity power 
factor, and have plotted it in Fig. 36. 


CALCULATION OF SATURATION CURVES FOR 
Various Power Factors anp FoR 100 AMPERES. 

1. Power factor = 0. 

For terminal voltage = 0, we have already de- 
termined that 2000 ampere-turns per field spool 
are required for 100 amperes in the armature. 

For terminal voltage = 400. The full armature 
strength of 1980 ampere-turns exerts an effective 


magnetomotive force in opposition to the field excita- 
tion. Consequently we require ae x 3100 + 





1980 = 550 + 1980 = 2530 ampere-turns. 


















el 
cy 







For guna volts: 
san8 x 3100 + — = 3080 ampere-turns. 

And so the curve will keep on in a straight line 
and at 2250 terminal volts it will reach the value 
of 5080 ampere-turns already determined in the 
power factor curve of Fig. 34 (page 228 ante). 

2. Power factor = .5. 

The curve starts, of course, from the same value 
of 2000 ampere-turns at zero terminal voltage. 











owed current of 100 amperes) differs from the 
oad saturation curve of Fig. 36, and, in fact, there 


Terminal voltage = 800. 

Construct Fig. 37 with a b = 1500, ad = ac = 800. 

Sin afb = .98. Hence the curve continues to this 
point substantially the same as the curve for power 
factor = 0. 

Terminal voltage = 1600. 

Construct Fig. 38 where ad has become 1600, 

Sina fb = .96. 

Field excitation = 1600 


1900 = 4100. 


At terminal voltage of 2250 the excitation will 
be 4975 ampere-turns per field spool, as shown by 
the power factor curves of Fig. 34. The results 


x 3100 + .96 x 1980 = 2200 + 


furnish 414 


.95 are arranged with the preceding in the follow- 
ing Table, and are plotted in the curves of Fig. 39: 
Field Excitation with 100 Armature Ampere and — 





r Power Factors. (Inductance A 
Voltage, Power Factor. 
0 5 8 -95 1.0 
0 2000 2000 2000 2000 2000 
800 3100 3050 2980 2910 2840 
1600 4200 4100 3950 3770 3500 
2250 5080 4975 4760 4500 4200 
CaLCULATION oF CurRvVEs oF ExciTaTION 
REGULATION. 
First Case.—Non-Inductive External Load. (Power 
Factor = 1.00.) 


To obtain the curve of excitation regulation, 
showing ampere-turns per field spool required for 
2250 terminal volts at all currents from no load to 
full load, and with non-inductive external load, 
proceed thus : 


First amperes = 0. There are required (see no-load 
saturation carve of Fig. 36) 3100 ampere-turns per 
field spool. 


Second ampere = 33.—Reactance voltage = - xX 1500 
= 500 volts. : 

Angle of lag = tan ont = 

Sin 12.5 deg. = .217. 

217 x = x 1980 = 142, 

Hence, 142 + 3100 = 3242 ampere-turns per field spoo 
for 33 amperes and 2250 terminal volts. - 

Similarly, the values in the following Table are 

obtained : 


tan .222 = 12.5 deg. 


Unity Power Factor. 
Volts at terminals . 2250 2250 2250 2250 
Amperes in ee 0 33 67 = 100 
Am turns per 
a vit 3100 3242 3640 4200 


spool ... aay Sa 
And thee values are plotted in the lower curve of Fig. 41. 


Second Case.—External Load with Power 
Factor = .8. 


For zero amperes 3100 ampere-turns are, of course, re- 
quired as before. 

For 33 ors, yy reactance voltage = 500 volts. 

Construct Fig. 40 with a b = 500, a d = 2250, and angle 
d ac = 37 deg. (cos 37 deg. = .8). 

Then angle a f b = 45.8 deg. 

Sin 45.8 deg. = .716. 


33 cn 
-716 x 100 x 1980 = 465. 


465 + 3100 = 3565 = excitation required for 2250 ter- 
minal volts when the alternator delivers 33 amperes 
to an external circuit with a power factor of .8. 


The remaining values in the following Table are 


similarly calculated : 
Power Factor = .8. 
Volts at terminals . 2250 2250 2250 2250 
Amperes in armature... 0 33 £67 = 100 


Ampere-turns per field 
spool ... aa ... 3100 3565 4155 4760 
These values are plotted in the middle curve of Fig. 41. 
Third Case: External Circuit with Power Factor 
In this case the full armature strength is exerted 
in opposition to the field excitation, which latter 
must, therefore, receive increments in direct pro- 
portion to the armature amperes, in order to main- 
tain the terminal voltage constant at 2250 volts for 
all values of the amperes output. Hence the curve 
of excitation regulation for power factor = 0 must 
be a straight line connecting 3100 ampere-turns 
(the excitation for zero amperes output), with 5080 
ampere-turns (the value for 100 amperes output 
already found for the curve of Fig. 39). This is 
shown in the upper curve of Fig, 41. 


(To be continued.) 





SOME EXISTING GAS-DRIVEN POWER 
PLANTS. 
By Purr Dawson., 
(Continued from page 399.) 

Tue Electric Light Works of Bale, which are 
worked in conjunction with the gas works of that 
town, represent a very modern and well-thought- 
out gas-producer-driven plant. The contractors anc 
designers of the plant were the Gas-Motorenfabrik, 
Deutz. 

Figs. 16 to 18, pages 462, 463, give a good idea of 
this station. There are at present installed three 
direct connected sets. Each gas engine has two cylin- 


ders side by side, and runs at 140 revolutions per 


minute, the rated power of each engine being 
brake horse-power; but they can, when n 





for similar calculations at power factors of .8 and 


rake horse-power. The continuous- 
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250 HORSE-POWER GAS ENGINE FOR MOND GAS. 
CONSTRUCTED BY THE PREMIER GAS ENGINE COMPANY, LIMITED, SANDIACRE, NOTTINGHAM. 


















HORIZONTAL BORING MACHINE AT THE PARIS EXHIBITION. 






Figt. 













Uh 


CONSTRUCTED BY MESSRS. FETU, DEFIZE, AND ©O., LIEGE. 


| (For Description, see opposite Page.) 
@ 














Fig.2 
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current generators and all the electrical apparatus | vance of the smokebox to facilitate passing over 
was supplied and installed by Messrs. Alioth, of curves. The construction is clearly shown in the 
Bale. There are three gas producers using coke. | drawings, and the following dimensions will complete 
Two boilers suffice to supply the steam to the three  l! that is necessary by way of description : 

roducers. The Board of Trade unit is produced 
in this plant with a consumption of 2.43 lb. of coke. 


Fig. 18 shows the inside of the 


Fig. 17 is a plan of the power station, and Fig. 16 | 


shows an interior view. 
(To be continued.) 


Length of tubes 
Internal diameter ... 
Tube-heating surface 


Diameter of cylinders 


Weight of locomotiveempty 28.4 tons (28.4 tons) 
i Length of stroke 


Weight of locomotive in 





THE SOUTH OF FRANCE RAILWAY AT 
THE PARIS EXHIBITION. 
(Continued from page 370.) 

Tuer Locomotive Exursir. 

For the mountainous section of the South of France 
Railway system quite a different type of locomotive 
was, of course, necessary to that a'ready described, 
as will be seen from the example shown at Vincennes, 4 
and illustrated wf us on our wg oe plate. It isa 


six-wheel coupled tank engine, an 


wheeled truck forward, which is placed well in ad- 


3.248 m. (10 ft. 8 in.) 
41 mm. (1.61 in. 


"*" 56.09 sq. m. (603 sq. ft.) 
Firebox a Saas. fas . ) 
Grate area... Ds | ae fj 


.330 m. (12.99 in.) 
570 ,, (22.45 ,, ) 
00 ,, (39.37 ,, ) 


producer house. | running order ... ... 35.6 ,, (35.6 ,, ) | Width of gauge 
a notasiieecuatba 45 (4.5 ) | These locomotives are working on the steepest sec- 
Weight of water in boiler Lahey tions of the South of France Railway Company's 
and fuelongrate... ... 2.7 ,, (2.7 ,) | System, with very excellent results. We must reserve 
Weight available for adhe- for another occasion our descriptions of the remainder 
sim... ... ... «. 29.0 ,, (29.0 ,, ) | of this very interesting exhibit. 
Weight available on truck... 6 ) 


| ae CY 
Diameter of coupled wheels 1.20 metres (47.24 in.) | 


(To be continued.) 





Extreme wheelbase -- 5.60 ,,° (18 ft. 4in. 
ee Pe Pe 


truck wheel ... .70 ,,  (27.56,, ) 
Distance between driving | 


wheels ae oe : 
Total length ofengine ... 9.39 ,, (30,, 9,,) 
width of engine -- 2.50 


, i. (8.2 
Working steam pressure ... 12 kilogs. (170 lb. per 
square inch) 
Mean diameter of boiler ... 1.12 metres (44 in.) 
134 134 


there is a four- | 
Number of tubes 


GAS ENGINE OF 250 HORSE-POWER. 

WE illustrate on this page an exceptionally large 
gas engine, constructed by the Premier Gas Engine 
| Company, Limited, of Sandiacre, near Nottingham, 
| for Messrs. Armstrong, Whitworth, and Co., of New- 
| castle and Manchester. The engine has a single cy- 
‘linder, which is 24 in, in diameter by 30 in. stroke, 
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AT THE PARIS EXHIBITION. 
FETU, DEFIZE, AND CO., LIEGE. 
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able of developing 250 horse-power. It is | 
vith the makers’ scavenging arrangement, and | 
With their water jacketing for the pistons and | 
to work with Mond | 
with this gas before leaving the 


MACHINE TOOLS AT THE PARIS 


EXHIBITION. 


Mxssrs, Ferv, Derize, anp Co,’s Exustr. 


Messrs. Ferv, Derize 
food exhibit of machine 





AND Co., of Liége, have a 
ollow; : tools, from which we make 
Owing selection for illustration and description. 









1, Horizontal Boring Machine (Figs. 1 and 2).— 
This machine, which will bore diameters from 3.94 in. 
to 20 in., has one fixed and one movable frame, the 
latter carrying the boring-rod carriage, which is 


| balanced by a counterweight rising and falling within 


the frame. The circular table has hand or automatic 
movements, longitudinal, transverse, or circular, at 
five different speeds ; it can also be turned by an end- 
less screw, without removing the work when drilling 
or boring holes in the same piece at different angles. 
The illustrations sufficiently explain the design of the 
machine and the arrangement of the main driving, and 
carriage driving, gear ; the following are some of the 
leading particulars ; 













----=----------- 1800 


Diameter of boring bar $3.94 in, 
Maximum diameter bored ... ra 20 , 
Horizontal travel of boring bar ... 49.21 ,, 
Maximum vertical range of bar ... 61.03 ,, 
Diameter of circular table... int 44.28 ,, 
Transverse travel of table ... és 44,28 ,, 
Maximum distance between atan- 

dards Sod ve cade hig admins, “nigel os SAO ae 
Total length of machine and driv- 

ing gear... es ot -- 18 ft. 4 in, 
Total width of machine and driv- 

nz i ne ee eS 
Maximum diameter of cone pulleys 16.54 in. 
Number of speeds ..  ... Ss. a 
Diameter of transmission pulley 15.75 in. 
Number of revolutions per minute 110 


This machine is obviously adapted for milling work, 
and also for drilling. 

. Locomotive and Railway Carriage Wheel Lathe 
(Figs. 3, 4, and 5).—There is nothing novel in the 
design of this machine, which, however, is con- 
structed to do much useful work ; the parts are mas- 
sive, and the arrangements are such as to facilitate 
turning out work quickly. As will be seen, the movable 
headstock is controlled by a handwheel at the end of the 
machine. Between the front and back headstocks are 
four slide-rests, each taking two tools, so that eight 
cuts are taken simultaneously. The arrangement of 
the driving gear with five speeds is shown on the 
drawing ; a shaft runs beneath the frame for its whole 
length, carrying gear to drive the toothed wheel on 
the back headstock. The four slide-rests are arran 
in pairs, back and front; they are susceptible, b 
means of gearing, of longitudinal and transverse travel, 
and can be made to approach or recede from each other 
by the racks and gearing shown on the drawing. Of 
the eight cutting tools which are available for each 
pair of wheels on their axle, placed in the lathe —two 
pairs, that is to say, four cutters, face up the side of 
the tyre. and the other four cutters, profile the tread 


and flange. 
3. Vertical Milling Machine (Figs. 6 and 7, page 470), 
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—The illustrations of this machine on page 470 are suf- 
ficiently clear to call for no explanation. The tool is 
well designed, and very completely adapted for boring 
and milling work withia its capacity ; it has also a device 
for milling irregular shapes to gauge. The table is pro- 
vided with hand and automatic gear for to-and-fro, 
transverse, and circular movements: the milling spindle 
is balanced, and is raised or lowered by hand, though 
automatic gear may also be applied. The following 
are the leading particulars of the machine exhibited : 


Diameter of milling tool spindle 3.54 in, 
Clear distance from centre of milling 

tool to frame ... ne aed es oe 
Diameter of table ot <a 33 47 ,, 
Longitudinal travel of table... 26.57 ,, 
Transverse travel of table 43.34 ,, 
Total length of machine 10ft.9 in. 

»» Width fF Kents. kisser ag ae 

» height ae Rigas SS re 
Diameter of transmission pulleys... 17.72 in. 


4. Horizontal Lathe (Figs. 8 and 9).—The illustra- 
tions sufficiently explain the arrangement of this ma- 
chine, which is provided with all the usual devices for 
facilitating the special work for which it is designed. 
The toolholders and their attachments are fed to 
their work at any angle, either automatically or by 
hand ; the revolving table is driven by gearing, and 
as far as possible, moving parts are counterbalanced. 
The following are the leading particulars of the ma- 
chine exhibited : 


Diameter of table... ... 39.37 in. 
Distance between standards... 49.60 ,, 
Limiting height above table ... 31.50 ,, 
Traverse of tool nes a A7-78 > 
Numberof speeds _... 4 

ae » Of table 12 
Width of machine 9ft. 6in 
Length of machine ee | eee 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 4. 

Tu refusal of the railroad companies to order one 
million tons of rails at 26 dols., a reduction from 
35 dols., is because the price is 6.00 dols. per ton above 
a fair value. The companies are willing to be bled 
2.00 dols., and pay 22 dols., and until then only such 
orders are being placed as must be. Yet it is true that 
if the railmakers maintain their ground they can force 
the companies to pay their price, justas they forced them 
last autumn to pay 35 dols., when half that price was 
cn-ugh. During the past few days a reaction has arisen 
in iron and steel, which is not easily accounted for. 
The Republic Iron and Steel Company settled the 
wages schedule with their workmen, paying them 
almost what they demanded. Their mills are start- 
ing up this week, and this means a heavy production 
of bars—possibly more than the country is ready to 
absorb this side of election. Billets and Bessemer 
are still weakening. The market was surprised 
last week with the announcement that the Bes- 
semer Ore Association had decided to reduce the 
price of ore next year from 5.50 dols. to 3.50 dols. 
per ton. This, of course, signifies a reduction 
in all products into which Bessemer ore enters. 
This does not directly affect those companies which 
have their own ore. The probabilities now are that a 
further general decline in prices will take place before 
the heavy ordersare placed. Besides, there is a general 


disposition to put off all except urgent orders until | ¥ 


November 15, Plans are completed for the prosecu- 
tion of a large number of enterprises beginning with 
railroad building and mining, down to shopbuilding. 
Tramway construction is engaging a large amount of 
capital. A number of engineering enterprises are under 
way that will absorb much material. Copper King 
Clark has decided to build next year a 23,000,000-dol. 
road from Salt Lake to Los Angeles, thus dividing 
the traffic of Southern California, especially with the 
Southern Pacific. The railroad builders are anxious 
to place their contracts for material for 1901 as soon 


as possible, 








Coat at Hampurc.—The imports of coal at Hamburg in 
August were 412,721 tons, as compared with 369,118 tons 
in August, 1899. British coal figured in these totals for 
277,251 tons and 220,695 tons respectively. 


Gootk.—Plans of the Aire and Calder Navigation Com- 

y for the construction of a new dock at Goole have 

en considered by the Goole Urban Council. Various 

objections were raised with rd to the plans; but, 

after a long discussion, it was decided to accept them, 

and a sub-committee was appointed to confer with the 
Navigation Company with reference to minor details, 








PERSONAL.—We learn that the partnership hitherto 
existing between Mr. Henry Foxton Craggs, Mr. rge 
Craggs, Mr. Ernest Hall and Mr. Herbert 
Foxton © under the style of R. Craggs and Sons, 
of the Tees Dockyard, Middlesbrough, has been dis- 
solved by mutual consent, and that Mr. George Craggs 
and Mr. Herbert Foxton OC; retire from the firm as 
@ business will be carried 


from September 30 last, and 
on by the other two partners. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—The market was very quiet 
on Thursday forenoon, and the tone was a shade easier. 
Scotch warrants, after being done at last price, 67s. 3d. 
per ton cash, left off at 67s. buyers. Cumberland hema- 
tite iron was 4d. per ton down, and the turnover amounted 
to about 4000 tons. About 3000 tons changed hands in 
the afternoon, and prices eased off still further. Scotch 
closed 5d. per ton down on the day at 66s. 10d. per 
ton, and Cumberland hematite iron was 6d. down at 
76s. 9d. per ton cash buyers. The settlement prices at 
the close were: v wary | 66s. 104d. per ton ; Cleveland, 
683. 9d.; Cumberland hematite iron, 763. 9d. per ton. 
On the following forenoon there was very little attempt 
at business in consequence of the excitement caused by the 
elections. Only some 2000 or 3000 tons changed hands, 
and prices were easier, Scotch giving way 2)d. per ton. 
In the afternoon 2000 tons were sold, and Scotch iron 
was 74d. down on the day. Cables from America re- 
ported pig iron down } dol. to 1 dol. perton. The 
settlement price for Scotch was 66s. 34d. per ton. At 
the forenoon meeting of the warrant market on Monday 
some 4000 tons were dealt in. Scotch was easier, the 
cash price declining 5d. per ton. In the afternoon 
other 5000 tons chan hands, and the tone was still 
flat, Scotch closing 34d. per ton down on the day. The 
settlement prices were: 65s. 6d., and 76s. per 
ton. Business was quiet on Tuesday forenoon. About 
5000 tons were sold. Scotch fell 2d. per ton, and was 
sold at 653. 9d. per ton for the end of the year delivery. 
Only 1000 tons constituted the turnover in the afternoon 
—500 Cleveland and 500 hematite iron. Sellers of Scotch 
put up their prices 54d. per ton, and the settlement prices 
at the close were: 65s. 9d., 67s. 6d., and 75s. 104d. per 
ton. Only some 5000 tons changed hands this forenoon. 
There were few sellers about, and as Scotch was rather 
bid for, the price rose1s. per ton. The market was easier 
in the afternoon, and on the sale of 1500 tons, 
Scotch reacted 4d. per ton. The settlement prices 
were: 66s, 6d., 67s. 10}d., and 76s. 6d. per ton. 
The following are the current quotations for makers’ No. 1 
iron: Clyde, 82s. per ton; Gartsherrie 82s. 6d. ; Calder, 
833.; Summerlee, 863.; Coltness, 87s. 6d.—the foregoing 
all shipped at Glasgow ; ye eee | gee at Ar- 
drossan), 81s. 6d.; Shotts (shipped at ith), 86s.; 
Carron (shipped at Grangemouth), 84s. per ton. Here 
are the shipments of pig iron from Scotch ports for the 
week ending last Saturday: To Canada, 150 tons; to 
Australia, 205 tons; to France, 170 tons; to Italy, 205 
tons; to Germany, 313 tons; to Holland, 395 tons; to 
Spain and Portugal, 320 tons ; coastwise, 2048 tons—to 
other countries smaller quantities, and the total being 3914 
tons, —5 5189 tons in the corresponding week of last 
year. Theshipments for the year are still 136,513 tons, as 
compared with 105,752 tons in the gy _— 
of last year. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 84,615 tons yester- 
day afternoon, as compared with 89,969 tons yesterday 
week, thus showing a reduction amounting for the past 
week to 5354 tons. It is given out that the two extensive 
hematite ore properties — in Spain by the Colt- 
ness Iron Company, Limited, are proving highly remune- 
rative. There is very little genuine business doing in the 
pig-iron trade. In consequence of the high cost of ore 
and fuel, some furnaces on the West Coast of England 
are reported blown out or damped down, and it is reported 
that more will follow. Should this be done to any 
great extent, the prices of raw materials must in- 
evitably follow, and so lower the cost of pig iron. 
Coke is already somewhat easier, and it is reported that 
merchants who had bought for shipment to the Continent 
are now offering to sell to home consumers. Continental 
customers, who are usually active at this season of the 

ear, are doing less than for years, —_ the approach- 
ing close of the Baltic navigation may hasten matters. 
But of this there is not much hope, for shippers are sent 
round with the story that contracts yet to be execu 
may be cancelled. 


Finished Iron and Steel-—In the manufactured branches 
of the iron trade generally the a is still easier, but 
there is yg Bey business doing. The American com- 
petition is being severely felt, even in the home trade, 
whilst for export orders Belgian and German houses are 
again competing. The Belgians have hit the bar iron 
trade ~ hard, and continue to a Scotch 
makers. The question of credit is a cause of much irrita- 
tion. Merchants still continue to cut makers’ prices, 
and steel ship-plates can be got at considerably less 
than 8/., which is the price quoted by makers. It is a 
matter of surprise that, despite the fact that a heavy 
weight of new tonnage was placed during the past 
couple of months with Clyde shipbuilders, the prices of 
malleable iron and steel have sagged. As already men- 
tioned, ship-plates may be quoted at 8/. per ton down to 
71. 178. 6d. per ton, steel angles ditto, and iron bars at 
82. 103. to 9/. 7s. 6d. per ton. There is no disposition to 
do forward business on the part of consumers. It is said 
that some of the Scotch red mic are putting forward 
& proposal that they should refuse to deal with merchants 
who are importing manufactured steel from America. 


Sul, of Ammonia.—This commodity is —- steady 
at 10/. 10s. per ton, f.o.b., Leith, for prompt delivery. 
For the week ending last Saturday the shipments from 
that part amounted to 1159 tons, 


Another Tramway Contract.—The Glasgow Corporation 
Tramways Committee have accepted the offer of Messrs. 
Babcock and Wilcox, Limited, to supply, the piping re- 
quired for Pinkston Power Station. he price is re- 





ported to be 12,0512, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The quantity of coal exported 
parr Hull last month was 368,480 tons, a3 compared 
with 342,224 tons forwarded in the corresponding month 
of last year, an increase of 26,256 tons. For the past nine 
months 3,093,840 tons have been despatched, an increase 
of 451,104 tons. The coastwise exports were again in 
excess of last year, being 35,975 tons, but as compared 
with the previous month the trade with London shows a 
decline of about 8000 tons. Foreign countries last month 
took a considerably increased tonnage over the corre- 
sponding month, 226,072 tons having been despatched, as 
against 197,879 tons in September, 1899, whilst for the 
nine months the increase amounted to 205,355 tons, 
Rather more than double went to France than was sent in 
the same month of 1899, and Germany, Holland, North 
Russia, Norway, mp and Denmark also took largely 
increased tonnages, whilst a less quantity was sent to Turkey 
and Sweden. Africa took last month 16,839 tons, having 
taken none in September last year. The Continent is 
credited with 70,528 tons in the nine months of the present 
ae as against 3099 tons in the similar period of 1899, 

here have been few changes in the distribution of trade, 
and Denaby and Cadeby Main, as usual, head the list, 
with 46,280 tons. 


Municipal Colliery Owners.—The Corporation of Brad- 
ford on Wednesday passed a resolution declaring that it 
was desirable that the Corporation skould acquire control 
of the supply of coal required in their various under- 
takings, and asking for an instruction to be given to the 
town clerk to apply for Parliamentary powers to enable 
the city to own and work a colliery or collieries, and to 
borrow the necessary money for the purpose. 


Railway Matters at Sheffield. —The Great Central 
Railway Company has decided to double their line be- 
tween Darnall and Woodhouse, a very busy section. A 
committee of the Sheffield City Council has reported in 
favour of a new road being made to the Victoria (Great 
Central) Station. On Tuesday night a Local Govern- 
ment Board inquiry was held respecting some extensions 
of the Midland Railway station. It was stated that the 
company needed increased accommodation to do away 
with the restricted condition of their shunting operations. 


The Stoppage of Haworth Spinners.—The statement of 
affairs of Messrs. J. R. Redman and Sons, spinners and 
manufacturers, of Haworth, issued to the creditors, is a 
satisfactory one. The gross liabilities were about 90,000/., 
and the assets are expected to leave a slight surplus after 
paying 20s. in the pound. It is stated that the firm have, 
in the past three years, suffered serious losses ; and they 
decided rather than go on trading to bring the business to 
a stop whilst they were solvent. 


Iron and Steel.— As the contracts for fuel and material 
entered into when prices were much lower’ than they are 
to-day expire, there is increasing complaint amongst 
consumers of the unremunerative character of business. 
There is a feeling that present quotations will not con- 
tinue, and firms are —er buying to meet current re- 
quirements. The iron trade generally is in an unsatis- 
factory state. Manufacturers of crucible steel complain 
that fewer orders are coming to hand, and the outlook is 
far from encouraging. There is also a deal of com- 
plaining amongst the manufacturers of files and other de- 
scriptions of tools, of the unremunerative character of 
business. The cost of production is very much more than 
it was, and they are obtaining no adequate return for the 
outlay. This is especially the condition of things in the 
file trade, the competition for orders being too keen to 
admit of any revision of prices. Some firms declare that 
they are losing very heavily on the business they are now 
doing. There is an excellent demand for all descriptions 
of hammers, and firms who have made these a speciality 
are very busy. 


South Yorkshire Coal Trade.— Although there is now an 


ted | entire absence of any rush in the house coal trade, there 


is still a steady business being done, and there is no diffi- 
culty in finding a market for all the coal raised. Values 
show no change. Best Silkstones are quoted at 15s. to 
15s. 6d. per ton, and Barnsley house 14s. 6d. to 15s. The 
chief feature of the steam coal trade continues to be the 
demand for export; and all the Humber ports are re- 
ported to be waiting for supplies. Railway companies 
are also pressing for full deliveries, and the iron trade 
is taking a large tonnage. Values are firm at 16s. 6d. to 
17s. perton. Gas companies are showing a desire to make 

rovision for the future, and are pressing the collieries for 
aoe deliveries. Engine fuel is plentiful, and can now 
be obtained at less money. Nuts are quoted at lls. 6d. 
to 12s, 6d., and slack from 9s. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEesBRouGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday there was & 
fairly large attendance on ’Change, but the market was 
very quiet and little business was transacted, the chi 
topic of conversation, in eve: Boe election news, 1hé 
Telautograph Company exhibited some of their instru- 
ments, and they attracted a good deal of attention. P. 
iron quotations were largely nominal. Merchants = 
one or two makers were prepared to sell No. 3 gm, 
Cleveland pig iron at 683. for prompt f.o.b. “A 
livery, and a few sales were recorded at that figure, be 
buyers were very backward. Several oe aet woul 
not quote No. 3 below 68s. 3d. No. 1 Cleveland pig was 
reported to have been disposed of at 70s. ; No. 4 — 
was about 65s. 3d.; and grey forge, 633. 9d. ene 8 
and white iron were very abundant, and it was imposs! 
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their quotations. Middlesbrough warrants opened 
os oie 6d., hat fell by the close to 67s. East coast hema- 
tite pig was plentiful, owing largely to foreign customers 
not wanting to take up the iron they purchased a little 
while ago. Nos. 1, 2, and 3 sold at as low as 81s., buta 
ood few producers held out for rather more. Middles- 
Fough hematite warrants were not quoted. Rubio ore 
was nominally 21s. ex-ship Tees. To-day ——— for 
makers’ iron were not altered at all. iddlesbrough 
warrants advanced by the close to 67s. 9d. cash buyers, 
and that was the only change in the market. 


Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron and steel trades. Orders 
for most descriptions are now rather scarce, and com- 
petition is keener than it was a little while gar Prices 
all round can hardly be said to be altered, but several 
firms would accept a little less than the market rates for 
fair contracts. The worksstill present a busy appearance, 
and most firms have yet a good few orders to execute. 


Iron Trade Statistics. —To-day the Middlesbrough 
Chamber of Commerce issued their quarterly returns 
showing at September 30 last 69 blast-furnaces were in 
operation in the port of Middlesbrough, 45 being on 
Cleveland and 24 on other kinds. The estimated make 
of Cleveland pig iron for the past three months is given 
at 348,500 tons, and of hematite, spiegel, and basic at 
225,000 tons, giving a total of all kinds of 573,500 tons. 
For the previous quarter the make was given as: Cleve- 
land, 340,000 tons; hematite, &c., 227,000 tons; total, 
567,000 tons. Shipments of big iron for the past quarter 
amounted to 247,610 tons, and the ‘shipments so far this 
year up to September 30, 800,770 tons. Shipments of 
manufactured iron and steel for the past three months 
amounted to 86,875 tons, and for nine months of this year 
286,903 tons. 


Fuel.—There is a decidedly easier feeling in the coke 
market, and shipments to the Baltic show some diminu- 
tion. Average qualities of blast-furnace coke delivered 
here are not more than 26s. 6d., and as low as 25s. 6d. is 
said to have been accepted in odd cases. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has been scarcely 
so active, one difficulty in the way having been a scarcity 
of tonnage. The best steam coal has made 27s. to 28s. per 
ton, while secondary qualities have brought 24s. to 253. per 
ton. Household coal has shown little change; No. 3 
Rhondda large has been making 21s. 6d. to 22s. per ton. 
Coke has also remained without variation, foundry quali- 
ties have made 34s. to 36s., and furnace ditto 32s. to 33s. 
= = Patent fuel has continued at about its former 
evel, 


Gas at Cardiff._In consequence of the dearness of 
coal, the Cardiff Gas and Coke Mig ay! has demanded 
higher terms for street lighting. No definite arrange- 
ments have at present been made. 


Locomotives on the Great Western Railway.—In the first 
half of this year the Great Western Railway Company built 
12 locomotives at the cost of revenue; 75 were also re- 
constructed with new boilers. The’ distance run by 
trains in the first half of this year showed an increase of 
772,476 miles, as compared with the corresponding period 
of 1899. The cost of locomotive power in the first half 
of this year was 990,964/., as compared with 880,342/. 


The Swansea Valley.—The output of tinplates for the 
ee month has been below the average, but during the 
ast few days there has been some improvement. The 
steel works have been somewhat irregularly employed, 
and work has been slack at some of the bar mills. The 
collieries are fully employed ; the Main Colliery is rapidly 
developing its undertaking at Skewen. 


New Works on the Great Western Ratlway.—The directors 
of the Great Western Railway have been authorised to 
undertake the following new works: Acton and Northolt 
line, 100,000/.; Uxbridge and Denham line, 50,000/.; Bristol 
Dock lines, 100,0007.; doubling portions of the Banbury 
and Cheltenham line, 50,000/.; doubling portion of the 
Salisbury branch, 35,000/.; loop line between Shrivenham 
and Uffington, 12,000/.; additional sidings at Reading, 
30,000/.; additional accommodation at Gloucester, 12,0007. ; 
Weymouth Harbour, 35,000. ; joint lines and stations, 
50,000/. ; sidings and works at sundry stations, 100,000/.; 
lifting and machine shop at Swindon, 30,000/.; ballast and 
coal wagons, 30,000/.; and goods engines, 35,0007. ; making 
an aggregate of 669, 0007. 


South Wales Institute of Engineers.—A general meeting 
of the members of this Institute, held at Cardiff on 
Monday, was presided over by Mr. T. Evens. Papers 
on “Colliery Surface Arrangements,” by Messrs. S. A. 
Everett and E. H. Thomas, were discussed, but the full 
debate was postponed. It was mentioned and admitted 
that local coal was not sent to the surface in so clean a 
State as formerly. Another paper, by Mr. C. A. Seyler, 
on “The Chemical Classification of Coal,” was discussed, 
and Mr. Sidney Walker, in the course of some remarks, 
said that a tendency had been shown within the t) 
twelve months to substitute inferior coal for the best 
Welsh steam coal in electrical generating stations. 
Up to within a few months, Welsh coal was the 
Most economical to use; but owing to recent high 
Prices, other coal was being jot ton | Empirical ex- 
periments were expensive, and he trusted that a scale 
would be drawn up by which an engineer could discover 
at a glance which coal would. produce the best results at 
a wren price. The three chief points to consider were 
the possible heat units, the heat units wasted in ash, &c., 
—afrge Lacon! Another mie pat om ot there 

nt nce stan which various 
coals could be couipaael. . 


MISCELLANEA. 

Tur Bessemer process shows signs of losing favour in 
the States, the demand for steel made on the open-hearth 
system being so great that practically no new converters 
are being built. 

Returns compiled for Ryland’s Iron Trade Circular 
show that of 599 blast furnaces now standing in the 
United Kingdom, 384 were in blast on September 30 last, 
this being a reduction of 26 as compared with the figures 
at the end of the preceding quarter. 


We are informed that the first meeting of the new 
session of the Institution of Electrical Engineers will be 
held in the rooms of the Institution of Civil Engineers, 
at 8 p.m., on Thursday, November 8, when the premiums 
for the session 1899 1900 will be presented, and the Presi- 
dent, Professor John Perry, M.E., D.Sc, F.RS., will 
deliver his inaugural address. 


The traffic receipts for the week ending September 30, 
on 33 of the principal lines of the United Kingdom, 
amounted to 2,041,591/., which was earned on 19,8854 
miles. For the corresponding week in 1899 the receipts 
of the same lines amounted to 1,934,551/., with 19,548 
miles open. There was thus an increase of 107,040/. in 
the receipts, and an increase of 3374 in the mileage. 


The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Consul-General at Chris- 
tiana, stating that tenders are invited by the Stavanger 
Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Water- 
falls to Stavanger, a distance of about 39 kilometres, in ac- 
cordance with the plans of acivil engineer named Schoien. 
Tenders must be received by January 2, 1901. Further 
information may be obtained on application direct to 
Mr. E. Berentsen, British ViepCcusal Stavanger. 


M. J. Perouche, writing in the Revue Scientique, states 
that modern methods of observation enable astronomers 
to determine latitudes correct to a hundredth of a second 
of arc. One-hundredth of a second of arc is, it may be 
added, equivalent to 1 ft. on the earth’s surface measured 
at sea level. The fact has thus been established that 
latitude is subject to a cyclical change, the poles of the 
earth oscillating about a mean position. . Perouche 
suggests that observations of this character may afford a 
means of detecting small distortions in the crust of the 
earth due to geological movements. 


An important discovery of coal by Mr. Dunstan, the 
assistant geological surveyor of Queensland, has been re- 
ported from Brisbane. Mr. Dunstanis said to have found 
in the neighbourhood of the Dawson and Mackenzie 
Rivers a large extent of coal-bearing country. The coal 
in the vicinity is anthracite, and therefore of great value. 
Though useless for gasmaking, it is, for marine purposes, 
said to be especially valuable, being high in fixed carbon. 
The discoveries have created a vast amount of attention, 
and are being taken up in all directions. It is believed 
that the area of country which is coal-bearing is at least 
5000 square miles. 


The programme for the forthcoming trials of electrical 
vehicles organised by the Automobile Club of 4, White- 
hall-court, S.W., has now been issued. Entries must 
reach the secretary at the address noted above on or before 
Friday, November 2, and the trials will commence on the 
following Monday. The first trials will have for object 
the determination of the maximum distance a car can run 
with one charge over a specified course. In the second 
series of trials, the vehicles will be taken on a 30-mile 
run, in which some heavy gradients will be included. 
This series will be followed by a similar run on a road of 
average difficulty, and another on a flat or nearly flat 


A trial of the new triple-expansion pumping engines 
recently built by the E. P. Allis Company for the Boston 
Water Works has given remarkable results in the matter 
of steam economy. The engines have cylinders 30 in., 
56 in., and 37 in. in diameter by 5 ft. 6 in. stroke, and 
were supplied with steam at 187.37 lb. per square inch. 
The dry steam used was 10.335 lb. per indicated horse- 
power per hour, the heat expenditure being 196.08 British 
thermal units per minute. The engine ran at a speed of 
17.5 revolutions per minute. he cylinders were 
thoroughly jacketed and had very small clearance s 8, 
viz., 1.35, 0.55, and 0.45 per cent. for the three cylinders 
respectively. 

The management of the Eiffel Tower in anticipation of 
the Exhibition crowds, entirely remodelled the elevator 
service. Two new lifts to the second stage, each capable 
of lifting 100 passengers, were erected by the prone se 
de Fives-Lille. The cabins of these new lifts are double- 
decked, and a certain amount of aluminium has been used 
in their construction. They are worked by hydraulic 
power, each cabin being connected by six steel cables 
to a horizontal frame, have a stroke of 59 ft., the travel 
of the cabins being 425 ft. The Lay engines 
are of 150 horse-power, and the maximum demand being 
at the rate of 500 horse-power, three large accumulators 
have been n . One of these works at a lower 
pressure than. the others, and serves to recover some of the 
energy given out during the descent of the lifts. 


As a consequence of the accident at St. Quentin, near 
Paris, last May, the engine of a goods train broke away 
from its tender, and crashing through the parapet of a 
Lewes fell into a canal below, where it completely 
blocked the navigation, The removal of this obstruction 
weighing some 42 tons is described in a recent issue of 
Le Genie Civil. The locomotive was almost completely 
submerged. The canal being, fortunately, rather narrow 





at the site of the accident, heavy baulks of timber, 





resting on long screws at their ends, were thrown across 
the canal, and by means of divers, chains were passed 
under the locomotive, and secured to these beams. The 
load was then carefully raised by means of the screw 
supports already mentioned, bl ing being introduced 
as the work proceeded, so as to guard against a possible 
breakdown, and also to enable the screws to be moved up 
higher as the necessity arose. The total lift was 14 ft., 
which was enough to permit of a loaded with sand 
to be run underneath the engine, which was lowered on 
board and carried away. The work occupied five days. 


The increase in the use of undercutting machines in the 
bituminous coal mines of the United States continues to 
be one of the most aaa features of the industry. 
The statistics relating to the machine-mined tonnage 
have been collected for 1899, as for the three precedin 
years. The statement shows that the amount of 
produced by machines in 1899 was 43,963,933 net gg 
increase, as compared with 1898, of 11,550,789 tons. The 
increase in 1898 over 1897 was 9,763,924 net tors, while 
the increase from 1896 to 1897 was 6,224,288 net tons. In 
collecting the statistics of machine mining for 1896 the 
inquiries were made to cover also the year 1891. The 
results obtained show that in 1891 the total product b: 
machines was 6,211,732 net tons, nearly halt of whic 
was in Illinois, while Ohio made up another fourth. In 
1896 the machine-mined product had increased to 
16,424,932 tons, a smaller gain in five years than the gain 
each year from 1897 to 1899. 


The United States Consul at Victoria, in British 
Columbia, in a report on the mining industry of the pro- 
vince during the past year, gives the value of the minerals 
extracted there last year at over 124 million dollars, or 
more than 13 per cent. beyond the previous year, in spite 
of the temporary dislocation in the industry caused by the 
new eight hours law for miners. But for this, the increase 
in the production would have been about 27 per cent, 
The coal mines yielded 1,306,324 tons of coal, besides 
34,251 tons of coke, of the total value of nearly 4,000,000 
dols., while the gold production was nearly 4} millions, 
of which about a third was placer gold, the production of 
which is increasing — owing to discoveries in the 
Atlin Lake district. © production of copper showed a 
very slight increase and amounted last year to about 
7? million pounds, three-quarters of which came from the 
Rossland district. Silver was less last year in conse- 
quence of labour troubles, the chief mines being idle for 
some months. The total production was a little over 14 
million dollars. Lead suffered from the same cause, the 

roduction being only 21? million pounds against over 
14 millions in 1898. The figures for the total mineral 
production of British Colombia up to and yore | last 
year give for gold 704 million dollars, coal 444 millions, 
silver 114, lead 5, and copper 2? millions of dollars, 


Iv appears from the last report of our Acting Consul 
General at Galatz that there are now 1932 miles of railway 
open for traffic in Roumania, against 1560 miles in 1890 
and 1713 miles in 1895, while 72 miles are under construc- 
tion and 360 miles under survey. The total expenditure 
on railways up to the present has been 28? million sterling, 
including 1,375,480. on the Cernavoda Bridge. Last year 
the revenue was 1,847,8912., and the working expenses 
about 14 million. A mixture of lignite and petroleum is 
now largely used for fuel, a special apparatus having been 
invented for the proper consumption of the mixture. In 
1896 only 2200 tons of petroleum were consumed in the 
engines, but last year it rose to 15,200 tons ; while the con- 
sumption of — rose in the same period from 17,200 to 
67,000 tons. The railway administration initiated recently 
a weekly through service between Paris and Constanti- 
nople and Ostend and Constantinople by Bucharest and 
Constantza, and a daily service between Bucharest and 
Berlin by Lemberg. The Ostend-Constantinople service 
has been a heavy loss, while the Berlin service leaves 
room for much improvement. The Consul-General thinks 
it a mistake that important provincial towns, such as 
Galatz and Braila, are not taken into account at all in the 
service, and that much might be done to add to its popu- 
larity and success. 





Pic 1n GeRMANY.—The output of ‘pig in Germany in 
August was 722,244 tons, as compa with 681,651 tons 
in August, 1899. The increase in the output for the 
first eight months of this year was 102,505 tons, or about 
2 per cent. 





Tue General Etecrric Company, Limirep.—The 
General Electric Company, Limited, of 67, 69, 71, 88, and 
92, Queen Victoria-street, London, E.C.; of Peel Works, 
Adelphi, Salford ; and of Ileene Works, Sherlock-street, 
Birmin ham ; is offering to the public 150,000/. of 4 per 
cent. debenture stock, and 180,000/. of 5 per cent. cumu- 
lative preference shares. The total capital of the com: 
pany will be 400,000/. in preference share, 400,000/. in 
ordinary shares, and 200,0002. in 4 per cent. mortgage 
debenture stock. The price for the business as a goin 
concern is 500,000/., of which 92,1042. is for patents an 


goodwill. The purchase money is payable as follows: 
50,0007. in debenture stock, 70,0002. in preference shares, 
250,000. in ordi shares, and 130,000/. in cash. 


Messrs. Edwin Guthrie and Co., chartered accountants, 
guarantee the profits of the last three years to have been 
respectively 51,546/., 57,034/., and 76,804/., or an average 
of 8.7 957. They add that these profits are sufficient to 
pay the interest of the proposed issne of debenture stock 
74 times, and after payment of that interest the residue 
is sufficient to pay the dividend on the proposed issue of 
250,0002. of preference shares more than four times over.. 
The lists open on Tuesday, the 16th, and close at, or 
before,-4 p.m. on Wednesday, the 17th, 
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MACHINE TOOLS AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. FETU, DEFIZE, AND CO., LIEGE. 
(For Description, see Page 467.) 


Fig.6. | a Fig. 
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OF FRANCE RAILWAY, AT THE PARIS EXHIBITION. 
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NAVAL STATISTICS. 

In the course of a debate which recently took 
place in the French Chamber, it was stated that 
Great Britain spends as much on the Royal Navy 
as do all the Continental Powers combined upon 
their fleets. The statement was made for political 
purposes, and no doubt served its end of extracting 
a little extra cash from the pockets of the French 
taxpayer. Exactly how far it is beyond the truth 
probably no one knows, for the incompleteness of 
published figures make a just comparison very diffi- 
cult; but the statement, startling as it is, cannot 
be so very far from the mark as might at first sight 
be supposed. 

It is hardly necessary, once again in these 
columns, to insist at any great length on the fact 
that this Empire, with its overwhelming responsi- 
bilities, should proportion the size and strength 
of the Navy on the extent of commerce to be pro- 
tected. We have a lucrative trade and costly goods 
which form a tempting bait to certain acquisitive 
persons, and if we wish to retain these posses- 
sions, we must not be content with any half- 
measures, but must adopt such effective means 
of protection as will prevent any attack from 
being lightly undertaken. Of late years we 
have had several bad alarms, and have been 
frightened into adopting a more prudent course 
than formerly; but if we are now spending 
more money on our fleet than ever before, other 
countries are doing the same. In the following 
statistics we deal chiefly with the four principal 
Naval Powers of Europe, simply because they 
afford a basis of comparison. We do not impute 
covetous motives to our neighbours. Still, war 
is a possibility, as the existence of navies and 
armies proves ; and even if the sentiments of all 
other nations were friendly at present, we know 
by experience that a very few weeks, or even’a few 
hours, may serve to quite change the current of 
opinion. 

Our gross total naval estimates for the current 


| The Production of Nickel .| 473 | year are, roughly, 28} millions, this sum including 


over a million on account of ‘‘appropriations in 
aid,” or money contributed from other sources. 
The French Navy Estimates for the present year 


GRD, ccccdeccccteucteccce 75 
— Boag pet & spigswes 476 | are about 12} millions, as voted by the Chamber of 
Shafts (Illustrated). 477| Deputies in March last; those of Russia over 
|| The South Terminal Station, | 9 millions: of Germany, not far from 74 millions 
a pone a4 on the original estimates ; and of Italy, over 4 
|| Wigham’s Buoy with Mine- millions. That gives an approximate total of 


millions for the four chief Naval Powers of the 
Continent, or, say, 5 millions in excess of 
our own gross figures. But in the latter should be 
included the sum for naval works and certain 


1 | amounts, not shown in the estimates, which are con- 


tributed by the Colonies and India. The sum we 
receive from our dependencies is, however, not 
large, and the expenditure on naval works is some- 
what uncertain, as it generally falls short of that 
estimated ; for this year it is stated at 2} millions. 








Sir Charles Dilke, probably our best authority on 
this point, has put down the naval expenditure for 
the present year at a round 30 millions. The chief 
correction to the foreign figures is rendered n 
through the passing of the German Navy Bill by the 
Reichstag on June 12 last. This measure provides 
a continuous shipbuilding programme which will 
extend overa number of years. From what is known 
here of the actual figures as to cost, it would ap 
that the total my tra of Germany for the pre- 
sent year would be about 84 million pounds. at 
is over a million less than the original proposal, as 
put forward by the German Emperor and his ad- 
visers, the suggested amount having been cut down 
by the Reichstag during the passage of the Bill 
through the House. The passing of the Navy Bill 
of Germany, therefore, adds roundly a million 
sterling to the above aggregate for the four coun- 
tries. The corrected totals would be, roughly, 30 
millions for Great Britain and 34} millions for the 
four great Continental Powers. 

Turning from the expenditure on warships to the 
trade the various navies have to protect, we find 
according to Lloyd’s Register of vessels of 100 tons 
and upwards, that the United Kingdom and the 
Colonies owned in 1899-1900, 7837 steamers, of an 
aggregate of 11,719,247 gross tons, and 3161 sailing 
vessels, of 2,269,261 tons net, or 10,998 ships of 
13,988,508 tons in all. France had 639 steamers 
of 997,235 gross tons, and 543 sailing vessels of 
244,856 net tons; so that the total of ships for 
France would be 1182 vessels of 1,242,091 tons. 
Russian returns are a little uncertain, but the 
figures as given may be accepted as an approximate 
guide in absence of more certain information. 
Russia is therefore credited with 456 steamers of 
392,985 gross tons, and 762 sailing ships of 250,542 
tons net ; or 1218 vessels of 643,527 tons in all. 
The German returns show 1133 steamers of 
1,946,732 gross tons, and 543 sailing ships of 
506,602 net tons; or 1676 vessels of 2,453,334 tons 
in all. Italy is credited with 282 steamers of 
445,565 gross tons, and 868 sailing ships of 
430,286 tons net; or a total of 1150 vessels 
of 875,851 tons. The total tonnage for the four 
countries named is 5,214,803, it being remembered 
that gross tons are taken for steamers and net tons 
for sailing vessels. As this is done for all coun- 
tries, the results are fairly comparable, country for 
country, although the enormous preponderance of 
steam tonnage in the British returns must be noted 


ras an important factor in the strength of our mer- 


cantile marine. On these totals—which our readers 
may correct according to their own views, for the 
question of steam and sailing tonnage is one open 
to much controversy—it will be seen that we own 
over 24 times the tonnage of the four countries 
named. Each pound sterling we spend on the 
Navy, guards not very far from half a ton of shipping 
(.466 ton), whilst each pound spent by the four 
foreign Powers combined guards no more than 
1} tenths of a ton (.151); or, in other words, if we 
were to bring our Navy Estimates to an equality 
of the four Powers combined, taking mercantile 
tonnage as a basis of expenditure, Parliament 
would vote about 90 millions for the Fleet yearly. 

The above comparisons are only put forward as 
indications of the trend of naval policy ; and there 
are many circumstances that would modify them in 
detail had we space to go separately into all the 
figures ; for instance, there is the amount of ship- 
ping we build for foreign owners; but this is 
hardly a factor in the duties of our fleet. It must 
be remembered also that we are dealing only with 
naval expenditure. Our dependence on a Navy is so 
much greater than is the case with any other Power in 
the world that we must necessarily expend more on 
its maintenance. The ocean trade routes must be 
adequately protected in any case, and it rests with 
our manufacturers and merchants to show that 
enterprise in trade that will make the burden of 
keeping them open, great as it must be, not in- 
supportable ; that is to say, as the country neces- 
sarily increases its naval expenditure it should 
increase its revenue from trade. The position is a 
difficult one, with the nations of the world pressing 
ever more closely on our heels in the race for com- 
mercial supremacy. Ten years ago (1890-1) our 
gross Navy Estimates were 14} millions, about half 
our present expenditure ; undeniably far too little ; 
but our imports and exports then differed in total 
amount not greatly from those of the year with 
which we have been dealing. 

The great increase in the Navy vote and the ab- 
sence of marked improvement ii: over-sea commerce, 
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are not encouraging, with labour troubles check- 
ing trade, sensational financial swindles and rotten 
company-promoting paralysing capital, our natural 
resources declining relatively to those of other 
countries, and foreign enterprise so often beating 
us in fields once exclusively our own. But vast 
as is the sum we spend on our Navy, it is hardly 
necessary to repeat here what we have said so often 
—namely, that the expenditure is more than war- 
ranted by the magnitude of the interests that have 
to be safeguarded. Of course there are other func- 
tions for a fleet besides the protection of oversea 
commerce, but it must be remembered that exports 
and imports are of more vital importance to us than 
they are to any other country ; therefore, the 
greater need for their adequate protection. More- 
over, it should be borne in mind that if the Army 
votes were included in the comparison the results 
would be very different ; and further, an allowance 
should be made in our favour for compulsory service 
both in armies and navies abroad. We are, how- 
ever, only dealing with the Naval question at pre- 
sent. 

It would be an interesting task to make a com- 
plete comparison of the various items or votes in 
the Naval Estimates of the different countries 
respectively ; but, unfortunately, the detailed 
information at our command does not admit of 
this. There are, however, a few details which may 
be touched upon with advantage, even although 
headings or titles in estimates may not always 
mean exactly the same things in the different 
countries. The most prominent feature of all 
navy programmes is that which refers to ship con- 
struction and maintenance of the fleet. In our 
estimates this is provided for in Vote 8, under 
which, in the present year’s estimates, we find a 
gross sum of over 13 millions set apart for ships 
and engines. In order to obtain the ship and her 
guns complete—for the latter can hardly be sepa- 
rated from the former in a man-o’-war—we must 
include another 3 millions odd provided in Vote 9 
for naval armaments. We have, therefore, over 
16 millions sterling in all to be spent on armed ton- 
nage to be added to the fleet this year; and of 
this nearly 8} millions is for new construction in 
ships and engines. If we turn to the French esti- 
mates and select what appear to be correspondin 
subheads, we find nearly mt millions as the estimate 
cost of producing the proposed tonnage for the 
year. The Russians apparently intend spending 
four millions eight hundred thousand odd pounds, 
on the same account. 

It will be seen, therefore, that as our total expen- 
diture on the Navy largely exceeds that of France 
and Russia combined, we are also spending more 
than these two countries in additions to and upkeep 
of the fleet and its armament. It must also be 
remembered that we can build ships and engines 
more cheaply in England than they can be produced 
in either of the countries named, even although our 
splendid engineering resources are in certain direc- 
tions somewhat neutralised by the pedantic methods 
pursued at the Admiralty. 

It is impossible to deal with the German figures 
satisfactorily, as the totals of the original estimates 
have been so altered by the passing of their Navy 
Actof last June. By the special ordinary estimates 
of the year, however, we find that a sum of over 
2} millions (2,395,203/.) is provided for the con- 
struction of vessels. To this should be added a 
little over a million for ‘‘armaments and torpedo 
equipment,” and 845,462/. for ‘‘ maintenance of 
the fleet.” As already intimated, additions to 
these figures should be made on account of the 
Navy Bill, but to what extent is by no means 
clear. It is probable, however, that the ex- 
penditure of Germany on shipbuilding and ma- 
chinery will not fall much short of four millions 
sterling annually for many years to come. It is 

robable also that the large majority by which the 
Revs Bill was supported will encourage the German 
Emperor to push forward still further a project that 
is so near to his heart, the enlargement of his 
Navy. 
It is interesting to note that the estimated com- 
leted cost of the French ships under construction 
in dockyards during the present year is 17,691,2911., 
of which sum 2,646,618!. will be spent during 1900. 
The estimated completed cost of French ships being 
built by contract during 1900 is 7,701,353., of which 
sum 1,529,7931. is to be spent during this year. We 
may point out that the reason these latter figures, 
taken direct from the French estimates, do not 
agree with those we have already quoted is because 








we have included as part of the cost of a ship 


certain items which the French official compilers 
do not include. 
to be comparable (as nearly as possible) with 


Our totals are made up so as 


those of the British estimates. The year’s pro- 


gramme of construction for the Royal Navy divides 


the work fairly equally between the Government 


yards and the contractors, there being a prepon- 
derance of about 400,000/. on the side of the former. 


Doubtless, for the benefit of the taxpayer, it would 
be preferable for the balance to be the other way, 
but in any case the large sum spent in the private 
yards and engine works of Great Britain bears 
eloquent testimony to our great maritime resources, 
upon which alone the true greatness of a Naval 
Power can be permanently founded. 

From the cost of ships and guns we may turn to 
the cost of the men behind the guns and down in 
the machinery compartments. For the pay of a 
total of 114,880 naval officers, seamen, boys, coast- 
guard, and Royal Marines needed during the pre- 
sent year, our Admiralty ask the gross sum of over 
53 millions (5,643,016/.) ; whilst victualling and 
clothing will absorb over 2 millions (2,186,1751.) 
more ; or a total of over 7? millions (7,829,1911.,) 
leaving out medical and educational services. In 
the French estimates, Navy pay and marines cost 
just over 23 millions, whilst victualling and clothing 
are set down at one million one hundred and 
seventy-two thousand and some odd pounds more; 
the exact total being 3,672,917/. Russia sets apart 
for the pay of officers, seamen, &c., rather less 
than half a million (494,9411.), whilst for victualling 
and clothing the sum provided is almost as much, 
namely, 430,072/., making a total of something 
short of a million. The Russian seaman is by no 
means luxuriantly clothed, and probably is not 
more sumptuously fed than the men of other 
navies. It would appear, therefore, from the above 
figures, that very little goes to him in the shape of 
pay. We have not a record of the number of men 
provided; but the system followed of compulsory 
service naturally does not lead to anything like high 
pay. On the other hand, it should be remembered 
that though our own sailors receive a much larger 
proportion in pay as compared to victualling and 
clothing, they spend a good deal of their own money 
on food and clothes. There is, no doubt, however, 
that the seaman of the Royal Navy is better off 
than his Russian brother ; and, we should say from 
observation, is more than proportionately valuable. 
If we pay our seamen better we get more value for 
our money ; and, further, if we would increase our 
expenditure somewhat by providing greater facilities 
for both officers and men to learn the duties that 
would be required from them in time of war, the 
outlay would repay itself tenfold. The German 
ordinary permanent Navy estimates provide 
879,6381. for ‘‘ military personnel,” *‘ victualling,” 
and ‘‘clothing,” but here again the influence of 
the Navy Act of this year will be felt. 

It is in the non-effective services that the dif- 
ference between our own naval policy and that of 
other countries is most apparent. In our 1890 
Estimates we have a sum of over 2} millions set 
apart under this section. Of this, 798,972. is for 
‘*half-pay, reserved, and retired pay ;” for ‘‘ naval 
and marine pensions, gratuities, and compassionate 
allowances” there is provided 1,145,550/. ; whilst 
‘civil pensions and gratuities ” will cost 343,882I. 
It is not easy to make a comparison of these figures 
with those of other countries, as the information is 
extremely vague. We are told that the French 
estimates provide 453,788/. for ‘‘ pensions” and 
the Russians 82,834). for ‘‘retired pay.” The 
question of non-effective services has always been 


an open one in estimating the expenditure on the 
Navy. Certainly pensions must be charged to the 
account of the fleet, as they form a legitimate part 
of the expenditure. On the other hand, so far as 
pensioners are not to be counted as effective for 
fighting purposes, their cost cannot be considered 
as an investment for the defence of the nation. 
long, however, as the ratio of pensions to active pay 
remains fairly constant we may safely take the pre- 
sent system asaguide. Pensions are really deferred 
pay ; and the sovereign we give one man to-day in 
the shape of pension we take from the pocket of 
the seaman afloat ; who, when his turn comes, will 
receive a like benefit. 
in the personnel of the Navy, the proportion of non- 
effective to effective pay would naturally have to 
be taken into consideration, otherwise total esti- 
mates—and the public mostly thinks in totals— 
might become misleading. 


As 


In the case of a reduction 


The vote for our own Admiralty office is 276,1001, 

whilst the French Admiralty office is estimated at 
132,986/. The French have, however, a “ con. 
struction staff,” for which there is provided 195, 440), 
How far this staff may carry out duties, similar to 
those performed at Whitehall, we are unable to say; 
but if we conclude they do, we must in fairness add 
to our Admiralty vote the 81,185l. provided for 
** scientific services.” The Russian Navy estimates 
appropriate the sum of 237,0141. for ‘‘ central and 
ports administration,” which appears to be equiva- 
lent to our Admiralty vote. The Imperial naval 
office of the Germans is put down at only 63,743), 
in the ordinary estimates for the year. 





THE PRODUCTION OF NICKEL. 

Ir may, perhaps, be doubted whether all the 
merits claimed for nickel steel are deserved, but 
that it possesses most valuable qualities, and that 
it is destined to be more largely utilised in the 
future, are propositions which cannot be gainsaid. 
It is an argument, however, against any very re- 
markable utilisation of nickel that the output is by 
no means large, and that discoveries of new de- 
posits are neither numerous nor, for the most part, 
important. So far, the chief use for nickel steel 
has been found in the armour-plating of war 
vessels, and if it is in the future to take the place 
of ordinary steel for many purposes, the prospectors 
must find new deposits. Last year’s production 
throughout the world is estimated at 7350 tons, of 
which 3650 tons came from Canada, 2500 tons from 
New Caledonian ores, and 1200 tons from Ger- 
many. For 1898 the aggregate was 6898 tons ; for 
1895, 4388 tons; and for 1890, 2484 tons. The 
rate of increase is respectable, but it has scarcely 
kept pace with the demand. New Caledonia has 
made very little advance in the last few years, and 
until it takes to the mining of this valuable ore on 
a larger and more systematic scale, it is not likely 
to outrival the Sudbury district of Canada. The 
Moniteur Officiel du Commerce has recently been 
deploring the backward condition of methods— 
half querulously, too, as though Great Britain were 
to blame. ‘‘The industrial condition of the in- 
habitants of New Caledonia,” it says, ‘‘is such 
that they are actually obliged to leave the best 
profits of the industry to the English. More- 
over, in consequence of the high price of the 
coal used, which comes from Australia, it is 
necessary to extract the ore and then sell it. 
It can be neither smelted nor refined, as the 
net cost would exceed the profits. The extracted 
ore is sold, not to Frenchmen, as they are without 
the necessary tools for the treatment of nickel ore, 
but to Englishmen. The latter buy the ore and 
transport it to the blast-furnaces at Glasgow, where 
it is smelted. The nickel is then forwarded in 
pigs to the refining works at Havre, and from there 
the metal is distributed in France. If the fore- 
going operations are analysed the result is that 
nickel ore extracted from French soil is made to 
benefit foreign industry and commerce--viz., in (1) 
carriage of the ore from New Caledonia to Glasgow ; 
(2) profits of smelting ; (3) carriage from Glasgow 
to Havre.” France has a very simple and obvious 
remedy, if it will only =” it. But it will not, 
in all probability, and the odds are that the 
Dominion of Canada will be called upon to meet 
the better part of the world’s ever-increasing 
needs, ; 

Luckily, Canada is fairly rich in nickel deposits 
at Sudbury, Ontario, from which its annual con- 
tribution hitherto has been derived. At the 
same time, it need not depend entirely upon 
those deposits. The areas of copper-nickel-bearing 
lands of the province are extensive, and great 
portions of them probably remain as the un- 
patented lands of the Crown. Ore bodies of 
considerable promise were discovered last year 
between Lake Temagami and Lake Temiscaming, 
75 miles north-east of the working mines at ud- 
bury. They are within the same mineral-bearing 
belé of rocks of the Huronian formation, which 
extends across the country from Lake Huron to 
Lake Abitibi, on the boundary between Ontario an 
Quebec. In this extensive tract it seems probable 
that large bodies of copper-nickel ores may ps 
found. ‘The Director of Mines for the Province 0 
Ontario says that much progress has been made 
in the methods of treating the copper-nickel ores 
of Sudbury since the first smelting works were 
established there. None of the processes at that 








time in use were exactly suited to the ores, and many 
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costly experiments had to be made before economic 
results were reached upon a commercial scale. It is 
probable that improvements will continue, and that 
larger economies will be effected. The oldest estab- 
lishment (organised under a charter granted by the 
Federal Parliament in 1886) has five furnaces in 
blast, smelting an aggregate of 400 to 500 tons of 
ore daily, and the whole of its matte product is 
being shipped to refineries out of the country for 
extraction of the nickel and copper. Two other 
establishments are completing plants for treating 
large bodies of ore by new processes, and are 
hopeful of winning other valua le contents of the 
ore besides the nickel and copper. One of these 
processes aims at recovering the sulphur and iron 
and producing ferro-nickel direct ; and the other 
aims at recovering the precious metals, small per- 
centages of which the ores are known to carry. An 
English capitalist and scientist, who has spent 
several years in perfecting a new method of extrac- 
tion, has recently acquired from private owners a 
number of locations which he is developing, and it 
is understood that he will erect smelting works 
before long. f 

It is a grievance among a considerable section of 
the persons engaged in the nickel industry in the 
Dominion that others outside the country should 
be deriving an undue share in the profits. The 
Canadian Copper Company, which obtained a special 
charter from the Dominion Parliament in 1886, 
received full power to sell the produce of its mines 
in any part of Canada or elsewhere, and to establish 
treating or smelting works in any province of the 
Dominion as in the interests of the company might 
be found expedient. No refining works have yet 
been erected by the company in Canada under 
authority of the charter, and all the matte product 
of the furnaces continues to be exported for re- 
fining operations in foreign countries. By an 
Act of the Dominion Parliament (chap. 67 of 
60 to 61 Vic.) the Governor in Council may, by 
proclamation published in the Canada Gazette, 
impose export duties ‘‘on nickel contained in 
matte, or in the ore, or in any crude or partially 
manufactured state, and upon copper contained in 
any matte or ore, which also contains nickel—when 
exported from Canada—upon such nickel an export 
duty not exceeding 10 cents per pound, and upon 
such copper au export duty not exceeding 2 cents 
per pound ;” but the authority conferred by this 
Act has never been exercised by the Dominion 
Parliament. At the end of last year, however, 
the Government of Ontario took an important step 
in the matter by the promulgation o: an Order in 
Council making it a condition of all future patents 
for copper or nickel lands that neither the ore 
nor matte shall be exported from Ontario. A: 
outcome of this is the intention to establish refin- 
ing works in the city of Hamilton. At the 
time that the Order in Council was issued, it 
was decided to reopen negotiations with the 
Imperial authorities under which the Admiralty 
might obtain an interest in the still unpatented 
nickel lands of the province, and by means of their 
development secure an unlimited supply of nickel 
for the manufacture of armour-plate and other 
materials for the protection and equipment of war 
vessels. A similar offer was made by the Govern- 
ment of the province in the year 1891; but as the 
merits of nickel in connection with the manufacture 
of armour plate had not then been made apparent, 
the Admiralty did not deem it wise to avail itself 
of the privilege offered. It has come to no de- 
cision yet, we believe, as to the last offer; but 
the changed conditions may, perhaps, induce a 
change of attitude. 








GERMAN SHIPPING AND SOUTH 
: AFRICAN TRADE. 

Ir is very evident that the Germans intend to 
push their trade in every market of the world, and 
for this purpose they are developing their mercan- 
tile marine and their Navy as quickly as possible. 
We have from time to time noted the extension of 
their operations in the Far East and Australia ; 
these are regulated by the Law of April 13, 1898, 
which provided, for a term of fifteen years, for the 
new circumstances which had arisen in consequence 
of the development of traffic. A short time since 
a Bill for extending the subsidised mail services to 
South Africa was introduced into the Reichstag, and 
Was accepted in its entirety on the third reading 
without any debate, showing that there is a con- 
Sensus of opinion among all classes of the German 





population as to the importance of opening wider 
fields for German commercial enterprise in South 
Africa. Those in charge of the measure urged that 
it was advisable to establish African postal steamer 
communications as soon as possible, so that when 
the war in South Africa is over German enterprise 
may be well to the fore, and be able to take its 
fair share in the commercial development that will 
then take place. It was therefore arranged that 
the new contract should come into force on April 1, 
1901. From a précis of the explanatory statement 
annexed to the Bill, which has been prepared by 
Mr. Gaskell, Commercial Attaché to Her Majesty’s 
Embassy at Berlin, we learn some of the proposed 
arrangements, the most important of which we will 
now note. It was urged that all the reasons which 
were put forward at the time of the extension of the 
subsidised mail services with Asiatic and Australian 
ports, now apply with equal force to the question of 
extending the subsidised service to South Africa. 
Amongst them may be mentioned the fostering of 
the German trade in industrial products with foreign 
markets, the quickening of home production, and 
of merchant shipping, the freeing of German com- 
merce from the agency of foreign nations, both as 
regards foreign business houses and in shipping 
matters, the avoidance of the damage resulting looms 
transhipment, the providing of a passenger service 
affording all the comforts required at the present 
time on German ships and with German arrange- 
ments, and the possibility of transmitting mails in- 
dependently of foreign countries. 

n 1890 a law dealing with steamer communica- 
tion to East Africa was passed in the interests of 
German trade and industry. By the contract 
effected in that year with the East African Steam- 
ship Company the following service was estab- 
lished : A main line between Hamburg, Zanzibar, 
the chief harbours of the German East African 
Protectorate and Delagoa Bay, together with a 
coast service within the limits of the Protectorate 
and of the Portuguese possessions. Ships on the 
main line were to run every four weeks. The com- 
pany, however, soon extended its services beyond 
its contract obligations, and in 1892 prolonged the 
main communications as far as Durban. In con- 
nection with the East African Company, a weekly 
service between Bombay and Zanzibar was estab- 
lished. In 1896, the despatch of vessels on the 
main line was made every three weeks, and since 
1898, the service has been every 14 days. The 
time-tables for the present year are as follow: 
—(1) Main line (service every 14 days): Out- 
ward voyage, from Hamburg, wid Amsterdam and 
Antwerp (alternately), Lisbon, Naples, Port Said, 
Suez, Aden, Mombasa (only every four weeks), 
Tanga, Dar-es-Salaam, Zanzibar, Mozambique, 
Beira, Delagoa Bay, and Durban (only every 
four weeks). Homeward voyage: Ports of 
call in the Portuguese possessions (every four 
weeks), and Inhambane and Quilimane as well. 
In Europe, the ships call at Naples, and Mar- 
seilles (every four weeks), and instead of at 
Amsterdam and Antwerp, at Rotterdam and 
Flushing alternately. (2) Northern coast line: 
In connection with the outward-bound steamers of 
the main line, there is, every four weeks, a voyage 
during which calls are made at all the chief ports 
on the Northern coast. The connection of the 
ships with the main line is made, for the southward 
voyage, at Dar-es-Salaam, and, for the northward 
voyage, at Zanzibar. (3) Southern coast line: 
There are departures, on this line, every four 
weeks from Beira, vid Quilimane, Chinde, Parapat, 
to Mozambique, and back again. The connection 
with the ships of the main line takes place at 
Beira on both voyages, and at Mozambique as well 
on the northern voyage. Besides this, the non- 
subsidised Bombay line runs between Bombay and 
the East African ports, whereby a connection is 
effected with the main line at Tanga for the line 
running on the Northern coasts. 

It was urged, in connection with the Bill intro- 
duced in the Reichstag, that, at the present time, 
when the old contract is about to expire with the 
East African Line, it is important to secure in the 
new contract a maintenance of the present improved 
services voluntarily introduced by the company, 
and, further, that it was necessary that the speed 
of the ships should be increased so as to do the 
voyage to Zanzibar in the same time as the French 
Messageries Maritime. As regards the British 
company—the British India Steam Navigation 
Company—running from Bombay vid Aden to the 
East African coast as far as Delsgoa Bay, their rate 





of speed is still not so great as that of present shi 
of the German Line. So long as this remains the 
case, it will not be necessary to increase the rate of 
speed on that portion of the line. Moreover, it is 
considered necessary that the Western portions of 
Africa should also be brought within the scope 
of the steamer communications from Germany. 

The special reasons which were put forward for 
direct communication with the Cape, apart from 
the advantage of generally extending German mail 
steamer services, are the following: 1. The economiv 
importance of the Cape Colony for the develop- 
ment of German commerce. 2. The opening up of 
harbours of communication with the important 
territory of the Transvaal Republic in addition to 
Delagoa Bay. Conditions have changed consider- 
ably during the past few months, but they are 
rather likely to increase than lessen the desire of 
the Germans to extend their trade in the Trans- 
vaal. 3. The possibility of taking advantage at 
comparatively small cost, of the economic advan- 
tages obtainable by a proper system of communica- 
tion with Cape Colony by means of the Kast 
African Company and of circular voyages right 
round Africa. 

Until lately there was no direct connection with 
the Cape by German steamers, but about a year ago 
the German Australian Steamship Company, of 
Hamburg, which formerly called only at Port 
Elizabeth on the voyage to Australia, decided to 
call every four weeks at Cape Town on the outward 
voyage only. German trade with the Vape lies, 
therefore, in British hands, and goes vid London. 
The Union Line sends its intermediate steamer, 
every 14 days, to Hamburg to fetch the German 
consignments for Cape Town. In the interests of 
German commerce, it is important to have indepen- 
dent communications with the Cape by means of a 
purely German steamer line, in order to be able to 
do without the transmitting agency of the United 
Kingdom. But besides this, there are also the 
interests of the German postal service and those of 
the Imperial Navy to be considered. Under the 
present steamer communications, the German Post 
Office has to send all letters and parcels vid London, 
to be carried on from there in British subsidised 
steamers to Cape Town. Moreover, in times of 
war the existence of a German company would 
afford greater security for the transport of the 
German mails. As was also urged, when the Asiatic 
and Australian services were established and ex- 
tended in 1898, it is important also that in time of 
war the German Navy should have direct German 
communication with the German Empire. 

Under the new arrangements, it is not intended 
to enter into direct competition with the fast 
steamers of the Castle and Union lines, but the 
intention is to place the German ships on a par 
with the so-called ‘‘ Intermediate boats,” which on 
the West Coast of Africa travel at about 11 knots, 
and reach the Cape in 22 days. A fortnightly ser- 
vice right round Africa would be established, start- 
ing alternately to the east through the Suez Canal, 
and to the west by the Canary Islands. The ports 
will be as follow: On the Eastern voyage: a 
burg, Bremerhaven, Antwerp, Lisbon, Naples, 
Port Said, Suez, Aden, Tanga, Zanzibar, Dar-es- 
Salaam, Mozambique, Beira, Delagoa Bay, Durban, 
East London, Port Elizabeth, Ca Town, Las 
Palmas, Lisbon, Bremerhaven, and Hamburg. On 
the Western voyage: Hamburg, Bremerhaven, Am- 
sterdam, Lisbon, Las Palmas, Cape Town, Port 
Elizabeth, East London, Durban, Delagoa Bay, Beira, 
Mozambique, Dar-es-Salaam, Zanzibar, Tanga, 
Aden, Suez, Port Said, Naples, Lisbon, Rotterdam, 
Bremerhaven, and Hamburg, On the round 
voyages between Europe and tho Cape, the con- 
tract speed is to be 12 knots, both fer ships alread 
afloat and for the new vessels still to be built for 
the African services, when on the West Coast of 
Africa. For the subsidiary lines the speed is to be 
10} knots on the longer and 10 knots on the merely 
coasting lines. The future traffic requirements 
will be: The two large steamers now ready, five 
new large steamers still to be built. at a cost of 
125,000/. each, and four medium-sized intermediate 
vessels costing each 65,0001. For the carrying out 
of these services in the proposed extended form, 
the East African line is to receive an Imperial 
subsidy of 67,5001. per year, or 22,5001. more than 
it now has under the existing contract; and the 
duration of the new agreement is to be for 15 
years. 

The German Consular —o from the Ca 
long called attention to the impetus. to 


have 
erman 








474 





ENGINEERING. 


[Ocr. 12, 1900. 











trade that would result from a purely German 
line, as has happened in the case of American 
commerce from the time that the Americans 
established direct communications. The value 
of the total German exportations to the Cape 
in 1898 is put at 735,800/., that of importa- 
tion thence at 980,800/., and we may expect 
a t increase when affairs are settled in 
South Africa, and when the new German shipping 
arrangements have been completed. It is advisable 
that British shipowners and merchants should 
make themselves acquainted with these arrange- 
ments, and study their probable results. 





THE TOKYO IMPERIAL UNIVERSITY. 

In a recent issue (see page 305 ante) we gave a 
short outline of the recent developments of educa- 
tion in Japan, which showed distinctly that the 
Japanese were abating none of their efforts for the 
advancement of education, to which they recognised 
they owed a great part of the wonderful progress 
which they had made in Western science, and its 
application to industry and trade. The latest 
edition of the ‘‘Calendar” of the Tokyo Imperial 
University, which is the most important educa- 
tional institution in the country, proves that the 
Japanese are determined to make their universities 
worthy to be compared with any others in the 
world. When we remember that some of the 
universities of Europe are able to boast of a history 
of several centuries, and that that of Tokyo, little 
more than a quarter of a century ago was little 
better than some of our elementary Board Schools, 
we are all able to judge of the progress which has 
been made. At the present time Japanese students 
have opportunities for study in almost every de- 
partment of learning which are equal, and in some 
cases superior, to those obtainable in the best 
European universities. Men who are graduates of 
the Tokyo University never think of taking the 
ordinary course ut a European or American uni- 
versity, although a considerable number still fre- 
quent these institutions for special or post- 
graduate courses, and for the purpose of extending 
their experience generally. That the work done 
at the Tokyo University is of thorough nature and 
of true educational value is distinctly proved by 
the quality of men which it turns out, and the 
work they do in original research, administration, 
and in the application of science to industry. 
Almost all the younger men holding positions of 
trust are either graduates of the University, or of 
the colleges of which it is now composed. 

The ‘‘ Calendar ” gives an interesting historical 
summary of the six colleges of which the University 
is composed, namely, Law, Medicine, Engineering, 
Literature, Science, and Agriculture. Each of 
these had its origin in the department of Govern- 
ment most closely connected with the studies 
carried on; and this was a great advantage, in so 
far as the practical experience of the students was 
concerned. For instance, the Imperial College of 
Engineering was in the Public Works Department, 
and the students spent fully half their time at 
college, and the remainder in some of the estab- 
lishments connected with the department. The 
result was that at the end of their six years’ train- 
ing, they had gained a very good introduction both to 
theory and practice : and in a very short time they 
became very efficient officials. At the present time 
the majority of the men who are in responsible 
engineering or scientific positions are those who 
have undergone such a training. As the country 
developed, it was found that it was not necessary to 
have a Public Works Department to undertake the 
public works, as these were to a large extent taken 
up by private companies, and the Department of 
Public Works was abolished, and the college be- 
came part of the universit;.. This process of ab- 
sorption went on until all the colleges of which it 
is now composed were added; but although the 
arrangement is good for the study of the more theo- 
retical aspects of the work, and is more economical 
than the one which formerly existed, the students 
have not now got the same opportunities for gain- 
ing practical experience as formerly, as they have 
to pick it up as best they can; and consequentl 
when they obtain their degrees they are not so well 

repared for practical work. This fact is recognised 
iy the officials, and they do their best in assisting 
the students to extend their practical experience. 

By the Imperial Ordinance establishing the 
university, the following are the number of chairs 


department of the university is well supplied with 
laboratories and appliances for original investiga- 
tion and experiment ; and the work done and the 
memoirs and papers published by the students and 
graduates prove that they have not simply been 
crammed with information, but that their powers 
have been developed, and that they are capable of 
much original 
College of Science, for instance, there are the 
Zoological Museum, the Geological Museum, the 
Botanical Laboratory, the Anthropological Museum, 
the Astronomical Observatory, the Botanic Garden, 
the Seismological Observatory, the Marine Biolo- 
gical Station, and a number of special organisa- 


neering, 4; Mechanical Engineering, 3; Naval 
Architecture, 3; Marine Engineering, 1; Tech- 
nology of Arms, 1; Electrical Engineering, 3 ; 
Architecture, 3; Applied Chemistry, 3; Tech- 
nology of Explosives, 1; Mining and Metallurgy, 
4; Strength of Materials and Structures, 1. In 
the College of Science are the following chairs : 
Mathematics, 2; Applied Mathematics, 1 ; Astro- 
nomy, 2; Physics, 2; Chemistry, 2; Zoology, 
2; Botany, 2; Geology, Paleontology, and 
Mineralogy, 3 ; Seismology, 1; Anthropology, 1. In 
the College of Agriculture there are the following 
chairs : Agriculture, 2 ; Agricultural Chemistry and 
Chemistry, 2; Forestry, 2; Botany, 1; Zoology, En- 
tomology, and Sericulture, 2; Horticulture, 1; Zoo- 
techny, 1; Geology and Soils, 1; Organic Physics and 
Meteorology, 1; Agricultural Administration and 
Political Economy, 1; Veterinary Anatomy, 1; 
Physiology, 1; Veterinary Medicine and Veterinary 
Science 3. We need not give details of the other 
colleges, but they are equally complete. 

Our space will only allow us to give a few further 
details about the Colleges of Engineering and of 
Science, in which the majority of our readers are 
specially interested. There are nine courses in the 
former, namely: (1) Civil Engineering; (2) Mecha- 
nical Engineering; (3) Naval Architecture; (4) 
Technology of Arms; (5) Electrical Engineering ; 
(6) Architecture; (7) Applied Chemistry; (8) Tech- 
nology of Explosives ; (9) Mining and Metallurgy. 
Each of these courses extends over three years, and 





The total number of graduates in September. 
1899, was 3813, and of these 874 were in the de. 
partment of engineering and 340 in the department 
of science. The Institution of Engineers, which 
was founded fully 20 years ago, has over 2000 
members, and there are besides a considerable 
number of special institutions, e¢.g., those for 
mechanical, chemical, and electri engineering 
and naval architecture, almost all the members of 
which are actively engaged in practical work, 
When we remember further that the Army and 
Navy have special colleges not included in the uni. 
versity, we are not at all surprised to find that the 
Japanese are fully equipped not only for the arts 
of peace, but also for those of war. 





THE BRITISH AWARDS AT PARIS. 
(Continued from page 425.) 

Taste II. shows the relative positions of eight of 
the principal nations exhibiting, as indicated by the 
Jury awards in the various groups, Grands Prix 
and Gold Medals only being taken, as before. 
France is omitted from this and the following 
Tables, for the obvious reason of her vast superiority 
in numbers. On the other hand, Italy and some 
other countries might well have been included but 
for want of space. There are some interesting 
features in this Table. The low positions taken 
by Austria and Switzerland have been explained, as 
regards the former, by the fact of her great collec- 





TABLE II.—Reative Positions (AccorpDING TO AWARDS, GRANDS AND GOLD Mepats) or Eieut Dirrerent 
Nations IN Eacu OF THE EIGHTEEN GROUPS OF THE PARIS EXHIBITION OF 1900. 
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is very complete in the direction of theory. l- 
though the students have not the same opportuni- 
ties for practical work as formerly, they are sent 
out on excursions to visit various establishments or 
institutions of industry relating to their respective 
studies; but something more systematic and tho- 
rough is required. Degrees are granted to those 
who attain the necessary standard, and after some 
years those who have distinguished themselves in 
practical work or investigation are awarded the 
degree of ‘‘ Doctor.” 

n the College of Science the following seven 
courses, each of which extends over three years, 
have been established, viz.: (1) Mathematics ; 
(2) Astronomy; (3) Physics; (4) Chemistry ; 
(5) Zoology; (6) Botany; (7) Geology. Every 


work. In connection with the 





in the College of Engineering, viz.: Civil Engi- 





tions and appliances, 








tivities. Switzerland’s rank in the Table is due, 
not to the fact of her absence from special groups, 
but because in just those groups other countries 
were very strong. That the United States should 
take the first position was to have been expected ; 
she put forth her industrial strength, and her exhi- 
bitors are very numerous ; only in Groups XVII. 
and XVIII. (Colonisation and the Army and Navy) 
does she occupy a low position, otherwise her 
average would have been still higher. While 
naturally jubilant at the present position taken by 
the United States, the New York Herald takes care 
to point out that this uniformly good result may 
not have been reached but for the untiring labours 
of her Commission. ; 

‘* A very large percentage of the awards obtained 
by the Uni tates has been secured through 
the energy of the directors of the various exhibit 
departments by their co-operation with the respec- 
tive class jurors, in supplying necessary data and 
valuable technical information ; a result naturally 
following a thorough systematic organisation. 
United States jurors were appointed by the Com- 
missioner-General, in most cases, upon the recom- 
mendations of the heads of the respective exhibit 
departments, the latter being the only persons who , 
knew and understood the comparative value of the 
respective exhibits, and generally the type of man 
ne to secure the highest recognition for these 
exhibits. In almost every class the United States 
juror or jurors was assisted and guided each day 
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TABLE IV.—Grovup II, Works or ART. 
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will be noticed that the United States are first in 
six groups. That Russia should rank third will bea 
surprise to all but those who examined her magnifi- 
cent collections. She takes a first place in four 
groups, and a second place in four. She has shown 
at Paris plenty of illustrations of her vast strength 
in natural resources, and her potentiality in in- 
dustry. It does not seem a rash prophecy that 
the time will come, and that before many 
years have passed, when Russia will be one 
of the leading manufacturing nations of the world 
—a formidable rival to ourselves, the United 
States, and Germany. The British record shows 
an unbroken line of mediocrity; she is first 
nowhere; she is second in Fine Arts and in 
Decoration (Groups II. and XII.); she is third in 
five groups: Education, Liberal Arts, Machinery, 
Textiles, and Army and Navy; she is fourth in 
seven groups: Civil Engineering, Horticulture, 
Forestry and Sports, Mines and Metallurgy, 
Chemical Industry, Miscellaneous Industries, and 
Colonisation ; and she is fifth in four groups: 
Electricity, Agriculture, Food Products, and Social 
Economy and Hygiene. Such a result as this can- 
not be regarded as satisfactory. 

Tables III. to VIII. carry the analyses of the 
jury verdicts down to each of the 34 classes of the 
first six groups, and for the same eight nations. 
These Tables are so clear that they require but little 
commentary. They show where our rivals are 
strong and where we are weak, because of the in- 
difference of our manufacturers to this means of 
international advertising, to the importance of 
which our competitors are so keenly alive. 


(To be continued.) 








NOTES. 
ELECTRIFICATION IN Liquip Arr. 

A METEOROLOGICALLY interesting experiment is 
described by H. Ebert and B. A. Hoffmann. If a 
metal is suspended by a cocoon thread in liquid air, 
and then withdrawn, it will prove negatively elec- 
trified. The nature of the metal is immaterial ; 
the authors noticed, in fact, that wood, glass, seal- 
ing wax, &c., all became negatively electrified. No 
electrification results, when the air is filtered, and 
is, therefore, free of floating particles of ice. If, 
on the other hand, the metal is rubbed, simply by 
making it glide up and down, against the hoar frost 
wank basins to form quickly over the liquid air, 
when it is kept in an ordinary beaker, the electrifi- 
cation will be very strong. These experiments 
demonstrate that the electricity is due to the fric- 
tion between the ice and the suspended body ; the 
ice assumes a positive charge. A frictional electric 
machine can be based upon this observation. When 
a piece of amalgamated copper wire gauze is placed 
in a glass tube, through which li ot air is passing, 
the wires will prove negatively charged, as long as 
the current of air is maintained, because the air will 
always carry some frozen moisture with it. The 
ice is the essential thing ; but the air is wanted 
for two reasons, to freeze the water and to keep the 
ice very cold and very dry. That dry cold ice is 
easily electrified by friction was known to Sohncke, 
who made use of this observation in his theory of 
thunderstorms of 1886. The presence of dust in 
the atmosphere will facilitate the formation of ice 

ticles and friction with them, and we know from 
lloon observations that clouds of ice needles 
really exist. That this friction plays an important 
= in the generation of atmospheric electricity, 
as more than once been suggested ; but so far we 
had no striking demonstration of this electrifica- 
tion. The observation further teaches that electric 
experiments, in which liquid air is used as cooling 
agent, may be misleading. 


Luioyp’s Recister SuHipsurtpinc Returns. 


The returns of vessels under construction in the 
United Kingdom on the 30th ult., compiled on 
behalf of Lloyd’s Register, show a decrease as com- 
_— with the returns for the corresponding date 
ast year. Inall, 452 ships, with a gross tonnage of 
1,204,008 are now under construction, whilst last 
year the figures were 558 vessels, aggregating 
1,347,549 gross tons. Only 29 of the boats now 
under construction are sailing ships. Most of 
these are small wood and composite vessels, 
but nine of them are of steel, averaging rather 
over 1000 tons each. The total sail tonnage 
building is 11,596 gross tons. During the past 
quarter, 171 steamers, aggregating 347,444 tons, 
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were launched; their places on the slips being 
taken by 120 new boats, totalling 311,834 tons. 
By far the largest portion of the tonnage now 
building is for British owners, viz., 909,585, out of a 
tutal of 1,204,008 grosstons. Thirteen of the boats 
now on the stocks are of 10,000 tons or more. The 
most popular size of vessel has, however, a capa- 
city of between 3000 and 5000 tons; 145 such 
boats being now in course of construction, two 
of them being sailing ships. Newcastle takes the 
lead of other shipbuilding centres as regards 
work now in hand—76 boats, totalling 228,210 
tons ; and is closely followed by the Clyde, with 84 
boats aggregating 226,753 tons. Belfast comes 
third, but the work here is of larger class, the 23 
ships in hand totalling 194,144 tons. The figures 
given above have reference solely to commercial 
tonnage, warships being separately classified. At the 
present moment 53 ships, with a displacement of 
364,830 tons are in hand for the Royal Navy, 
and 16, with a displacement of 63,055 tons, 
for foreign countries. The commercial tonnage 
now being built abroad totals 632,832, or just about 
one-half of that in construction in the United 
Kingdom. The lead amongst these foreign coun- 
tries is taken by Germany, where 152,558 tons are 
now building. The United States (exclusive of 
lake tonnage) comes next with 144,562 tons, then 
France with 118,205 tons, followed by Italy with 
104,568 tons. 


WIRELESS TELEGRAPHY FROM THE BoRKUM 
LiGHTSHIP. 


The first wireless telegraphy connection in Ger- 
many between a lightship and a lighthouse, itself 
connected by cable with the mainland, has been 
established by the North German Lloyd on the 
B.rkum Lightship. The island of Borkum lies 
in front of the Dollart Bay, into which the River 
Ems empties itself. The Borkum Riff lightship 
lies 21 miles further out in the North Sea, in the 
navigable channel of the ocean boats. A signal 
mast, 125 ft. high, was erected near the lighthouse; 
and the middle mast of the lightship was continued 
by a yard 33 ft. high. This was done in February 
last, but a gale brought the yard down, and the 
repair had to be postponed till May. The 
antenna (or air wire) on Borkum Island consisted 
originally of two parallel wires. As the service 
was not satisfactory, a belt of wire netting, com- 
prising two cables, each of seven strands, 65 ft. long 
and 3 ft. wide, has been fixed between a yard on 
the mast and the lighthouse tower. The antenna 
of the lightship has a length of 100 ft. The instru- 
ments were supplied by the Wireless Telegraph 
Company. They consist of Ubach dry cells, trans- 
mitter with key, and a receiver with jigger. The 
radiator is a Ruhmkorff apparatus, the secondary 
terminals being spheres, 1.2 in. in diameter. The 
one terminal is earthed, the other connected with 
the air wire. The key consists of two lever arms, 
joined at an obtuse angle. The front arm is of 
Sie and bears a platinum contact, by means of 
which the battery current for thé primary coil 
is closed. The rear arm is, like the handle, of 
ebonite, and pierced by a contact pin, connected 
above with the air wire by a spiral, and fitting 
below, when depressed, into the rest contact, 
which establishes connection with the receiver. 
This receiver comprises a jigger, consisting of 
a primary coil and two secondaries, between the 
ends of which the coherer is placed. The coherer 
is of the ordinary type, but its sensitiveness is 
adjustable. The two silver terminals have between 
them a gap of wedge shape, about 1 millimetre wide, 
filled with filings of silver and nickel. The highest 
sensitiveness is obtained, according to the de- 
scription which M. Minolts gives in the ‘‘ Elek- 
trotechnische Zeitschrift,” when the filings are 
crowded in the narrow part of the gap, and the 
sensitiveness can be diminished by turning the tube 
about its longitudinal axis. The tapping is effected 
by means ofan ordinary bell armature. A number 
of shunts are provided to protect the coherer against 
the spark radiations, produced in the receiver, 
while the whole receiver is encased in metal, 
not to be disturbed by the electric waves coming 
from the induction apparatus of its transmitter. 
The service has been regular since the middle of 
May and is described as satisfactory, on the whole, 
and very good occasionally. In February last, 
that is, before the installation on the lightship had 
been put up, the lighthouse exchanged messages 
with the Sater Wilhelm der Grosse when the 


steamer was 35 sea-miles off. 








Buast-FuRNACEs OF IRON. 


Before the annual meeting of German Iron- 
masters, held at Diisseldorf in June last, Director 
Burgers, of Gelsenkirchen, read a paper on an 
interesting novelty in blast-furnaces. Towards the 
end of the sixties, Schmidthenner, of the Siegen 
district, Rhenish Prussia, first introduced water- 
cooled cast-iron casings for the tuyeres. Cooling 
boxes for the shaft and boshes of blast-furnaces 
have been in use for some time. Last winter the 
National Steel Company finished a furnace in 
Youngstown for a daily production of 600 tons of 
pig, provided with 150 boxes, made of bronze and 
also of iron, and placed in the boshes and in the 
shaft to prevent overheating of the brick walls, 
which attain a thickness of 5ft. Blast-furnaces, 
essentially built in iron, have several times been 
proposed ; but, so far as we are aware, never been 
constructed before. When a furnace had to be 
erected in a hurry on a spot where there was little 
space to spare, Mr. Burgers had the idea of resting 
the shaft proper ona ring wall secured by ties, com- 
posed of I-irons with inclined web and foot flanges, 
developed on the one side into water troughs. This 
furnace had a height of 70 ft. More than a year ago 
he went further and erected a furnace 100 ft. in 
height, all in iron, apart from the base and the 
throat. The shell consists of rings of J-irons, 
varying in height from 3 ft. to 5 ft., each ring being 
made up of segments of about that width. The 
segments are connected by strong bolts and further 
secured by two belts for each ring. The joints are 
packed with asbestos and further coated with iron 
cement. On the inside the webs are provided 
with ribs to support the firebrick lining, which has 
a thickness of 2 in. to 2.7 in. only. The foot of 
each web forms, on the outer sides, a trough flange. 
The water pipe is led to the upper outer corner 
of the web, and the water streams down the web 
and collects in the trough. This blast-furnace be- 
longs to the Vulcan Iron Works near Duisburg. It 
requires 1 cubic yard of water per minute, 0.13 
gallon per square foot; the water temperature 
rises by about 20 deg. Cent. (86 deg. Fahr.). 
Whether such furnaces will last longer than brick 
furnaces with their very thick walls can, of course, 
not be said yet. The furnace, being the first of 
its kind, has not been worked at its full capacity, 
as it is still in its experimental stage. But it 
has stood a year’s test; its predecessors have 
been used for several years, and difficulties have 
not arisen. The cooling of the wall might, of 
course, be overdone at the expense of the economy 
of the working. The economy does not appear 
to be impaired, however, as far as a compari- 
son with a somewhat larger ordinary blast-furnace 
affords ground for opinion. For several months the 
iron furnace consumed about 5 per cent. more 
coke than the old brick-built furnace ; during two 
months, however, the coke consumption in the two 
furnaces was substantially equal. At first the 
iron wall became incrusted inside during the run; 
but the incrustation can be kept down. Mr. 
Burgers did not touch upon the question of cost 
of erection. 





THE FRENCH NAVY. 

THE French Government will complete altogether 
13 new ships of war this year, viz., the ironclad Jena; 
the submarine boats, Algérien and Farfadet; the 
despatch boat and transport Vaucluse ; the squadron 
torpedo-boats Siroco, Audacieux, and Trombe; and 
the first-class to o-boats Nos. 243, 245, 246, 247, 
and 248, and Libellule. In fulfilment of the current 
French naval programme, the French Government has 
still 98 vessels either to construct, to continue, or to 
commence. This total of 98 vessels is made up as 
follows : Ironclads, 4; armour-plated cruisers, 15; first- 
class cruiser, 1 ; torpedo-boat destroyers, 24; submarine 
boats, 15 ; and torpedo-boats, 39. Two ironclads, the 
Henri IV. and the Suffren, are to be completed next 
year, as well as twoarmour-plated cruisers, the Jeanne 
d’Arc and the Montcalm; the first-class cruiser 
Jurien de la Graviére ; three torpedo-boat destroyers, 
the Pertuisane, the Escopette, and the Flamberge ; the 
despatch-boat and transport Vaucluse; five submarine 
boats, the Siréne, the Triton, the Korrigan, the 
Gnome, and the Lutin; the squadron torpedo-boats 
Mistral, Simoun, Typhon, Bourrasque, Rafale, Borée, 
and Tramontane; and the cornea beans Nos. 223, 
224, 225, 226, 249, 250, 253, 254, 255, 256, 258, and 
259. In 1902 it is ag oe to complete seven armour- 
plated cruisers, the Dupetit Thouars, the Gueydon, 
the Gloire, the Marseillaise, the Dupleix, the 
Desaix, and the Kléber ; the torpedo-boat destroyers 
Rap‘ére, Carabine, and Sarbacane; the submarine 








boats Silure, Espadon, Q 15, Q 16, Q 17, Q 18 
and Q 19; and the torpedo-boats Nos. 244, 257° 
260, 261, 262, 263, 264, 265, and P 85, P g¢ 
P87, P88, P89, P 90, and P91. The vessels to 
be completed in 1903 comprise four armour-plated 
cruisers, the Condé, the Léon Gambetta, the Sully, 
and the Amiral Aube; the torpedo-boat destroyers 
Arquebuse, Arbalette, M 16, M 17, M 18, M 19, 
M 20, M 21, M 22, M 23, M 26, M 27, M 28, M99, 
M 30, and M 31; the submarine boats Q 20, Q 21, and 
Q 22; and the torpedo-boats P 92, P93, P94, P 95, 
and P 96. The construction programme as it at 
present stands, will be nearly exhausted by the close 
of 1903 ; but 1904 is to witness the completion of the 
armour-plated cruisers Jules Ferry, and two torpedo- 
boat destroyers M 24 and M 25. Finally, the vessels 
to be completed in 1905 comprise two ironclads known 
at present as the A 8 and the A 10, and the armour. 
plated cruiser C 13. 

Of the ironclads which France is now building, the 
Jena is practically completed, but the cost of her 
construction has not yet been finally liquidated, 
and figures in the accounts for 1901 for 40,7601. Two 
other ironclads, the Henri IV. and the Suffren, are in 
course of completion afloat, the first at Cherbourg 
and the second at Brest. The Henry IV. is to be 
launched next April, and the Suffren next May. The 
expenditure set down in the budget this year upon 
the Henry IV. is 55,618/., while the Suffren figures in 
the estimates for 292,934/. The two ironclads not yet 
named, and known officially as the A 8-and the A 10, 
are to be of a new type. hey will each have a dis- 
placement of 14,865 tons, their engines are to work up 
to 14,475 horse-power, and they are to steam, when re- 
quired, at the rate of 18 knots per hour. They will 
carry sufficient coal to enable them to steam 8390 knots 
at 10 knots per hour. They will each carry 50 guns 
and five torpedo-tubes. Their cost is estimated at 
1,420,0007. each. One is to be built at Brest and 
the other in some private yard. France has now 14 
armour-plated cruisers in course of construction. They 
are of five different types. The first, the Jeanne 
d’Arc, has a displacement of 11,270 tons. She is 
to be completed early in 1901, and the balance 
expenditure still to be made upon her is 666,728/. 
Three other armour-plated cruisers, the Dupetit 
Thouars, the Gueydon, and the Montcalm, have a dis- 
placement of 9517 tons each. The two first are in 
hand at Toulon and Lorient, and the expenditure upon 
the Dupetit Thouars in 1901 is proposed to be 161,459/., 
and upon the Gueydon 135,572/. The Montcalm is in 
course of construction at La Seyne, and the expenditure 
proposed to be made upon her next year is 139,164/. 
Another series of cruisers comprises five vessels with a 
displacement of 10,014 tons each. These are the 
Condé, the Gloire, the Marseillaise, the Sully, and the 
Amiral Aube. The two first are being constructed at 
Lorient, and the expenditure proposed to be made 
upon them in 1901 is 225,8437. and 258,205/. respec- 
tively. The third is in hand at Brest, and the ex- 
penditure proposed to be made upon her next year 
is 299, 9000. The two others are in hand at La 
Seyne and St. Nazaire;' the Sully, which is 
being built at La Seyne, will have an outlay 
of 227,957/. made upon her next year, while 298,257/. 
is to be expended upon the Amiral Aube. Three of 
the other armoured-plated cruisers in hand have 
displacement of 7700 tons each. They have a double 
wooden sheathing, and are being built especially for 
distant navigation. One of these three ships—the 
Dupleix—is in hand at Rochefort, and 85,372/. is to be 
expended upon her next year. Two of the others are 
being constructed by private firms,—the Desaix at St. 
Nazaire, and the Kléber at Bordeaux. The expendi- 
ture proposed to be made upon them next year Is 
105,617/. and 121,090/. respectively. Of the whole 
14 armour-plated cruisers proposed to be built, 12 
were already in course of construction in 1899, and 
the two others—the Jules Ferry and the Léon Gam- 
betta—have been laid down this year (the Jules Ferry 
at Cherbourg and the Léon Gambetta at Brest). The 
Jules Ferry and the Léon Gambetta will be cruisers of 
a very fine type. They will have a displacement 
of 12,550 tons each, their engines are to work be 
27,500 horse-power, and they are to steam, when 
required, at the rate of 22 knots per hour. The ex- 
penditure proposed to be made upon the J ules Ferry 
next year is 236,856/., while the expenditure upon the 
Léon Gambetta will be 256,936/. A fifteenth armour- 

lated cruiser, to be known in the first instance as the 
b 13, is to be laid down next year at Toulon. The 
expenditure proposed to be made upon her in 1901 is 
30,2987 


The French Admiralty does not propose to ay 
any more protected cruisers, and only one vessel 
this type is now in hand—viz., the first-class cruiser 
Jurien de la Graviére, which is being built at Lorient. 
The Jurien de la Gravitre has now reached an 
vanced stage of construction ; the balance expenditure 

roposed to be made upon her next year 18 28,1 
What the French style squadron torpedo-boats are Vt 
be replaced in future by torpedo-boat destroyers 0 
about 300 tons each, and only seven squadron torpedo 
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main to be completed. The expenditure | in position by four very stout clamps, the engine column 
ed to be made next year upon these seven bolts being used. All this is shown in the enclosed 
rawin 


Pp Fy 3 ° 
nd three others which are virtually finished 
earn is as follows: The Siroco, building at Havre, 
tthe Mistral, building at Havre, 4080/. ; the 
Simoun, building at Have, 2120/. ; the Typhon, 
building at Havre, 6725/.; the Trombe, building at 
Nantes, 4325/.; the Audacieux, building at Nantes, 
68751. ; the Bourrasque, building at Havre, 19,3322. ; 
the Rafale, building at Havre, 24,012/.; the Borée, 
building at Bordeaux, 19,0067. ; and the Tramontane, 
building at Bordeaux, 15,806/. The construction of 
torpedc-boat destroyers 18 being actively pushed for- 
ward. Fourteen are already in hand and ten others 
are to be commenced next year. The construction 
of vessels of this class has been hitherto princi- 
pally reserved for private firms, but during the 
past year six have been ordered at Rochefort, 
viz., the Pertuisanse, the Escopette, the Flamberge, 
the Rapiére, the Carabine, and the Sarbacane. 
The outlay proposed to be made next year upon 
the Pertuisanse is 42,589/.; upon the Escopette, 
42,5911.; upon the Flamberge, 27,822/.; upon the 
Rapiére, 27,612/.; upon the Carabine, 20,5097. ; and 
upon the Sarbacane, 20,4897. Two other torpedo-boat 
destroyers will be laid down next year at Rochefort. 
They are known at present as M 22 and M 23, and 
the expenditure proposed to be made upon them 
in 1901 is 10,900/. each. Two other torpedo-boat 
destroyers have been laid down this year at Havre, 
viz., the Arquebuse and the Arbaléte ; the expendi- 
ture proposed to be made upon them next year is 
36,730/. and 36,414/. respectively. The construction 
of six other torpedo-boat destroyers, known at present 
as M 16, M17, M 18, M 19, M 20, and M 21, is also to 
be proceeded with; and the sums devoted to their 
construction next year will range from 36,414/. 
to 36,7307. each. Besides all these torpedo-boat 
destroyers, eight others are to be ordered from private 
firms in 1901. France contemplates the construction 
of 17 submarine boats; two of these—the Farfadet 
and the Algérien—may be regarded as already vir- 
tually completed. Two other submarine boats, the 
Triton and the Siréne, which are being built at Cher- 
bourg, are of the submersible type; the expenditure 
proposed to be made upon them next year is 15,722/. 
and 16,122/. respectively. Three other submarine 
boats are being built at Rochefort; these are the 
Korrigan, the Gnome, and the Lutin. Two other 
submersible boats have been Jaid down at Cher- 
bourg—viz, the Silure and the Espadon. The 
expenditure proposed to be made upon the former 
next year is 19,000/., and upon the latter 18,680/. It 
is proposed to lay down eight submarine boats next 
year—viz., two at Cherbourg and six at Toulon. 
Altogether, it is expected that by the close of next 
year France will have 22 submarine boats either afloat 
or in course of construction. 





REPAIRING BROKEN SCREW SHAFTS. 
To THE EprtoR oF ENGINEERING. 

Sir,—I have much pleasure in informing you of acase— 
probably the tirst and only one—of an effective repair at 
sea of a broken tail shaft. ‘Mr. J. G. Shepherd, chief 
engineer of the Athena, to whom the mishap occurred, 
and who effected the repair, bas sent me a long letter on 
the subject, unfortunately unaccompanied by a sketch ; 
but I gather that the tail shaft broke off close to the aft 
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liner, of which about 10 in. had to be cut away, as well 
as re of the stern tube. He then drilled and chipped 
aid eyways, 2}in. by 2}in, and‘7 in. long, on either 
wide of the fracture, these dimensions being chosen 
_ of the size of the hold pillars, which were used 
tal or this purpose. These keys were made with fish- 
ends to hold the two parts of the shaft together. 
oy cham work was completed, a thin sheet of steel, in 
ves, was wrapped round the fracture and held 


Mr. Shepherd writes to say that he was encouraged to 
undertake the repair by my remarks in an article in 
** Lloyd’s Nautical Almanack,” but the fish-tailed sha 
of the keys is evidently his own idea. My recommenda- 
tion of dumb-bell-shaped keys was made for such cases 
=e = keys = d y riven in hot ; a 
where there was plenty of time to prepare tting 
keys, they could, of course, be made com In the 
same article I recommend.clothing the fractured parts in 
sheets of steel, and studding these to the shaft. This 
would have been a simpler, and even a stronger, repair ; 
but apparently there were no plates available. 

Mr, Shepherd is to be congratulated on his success, 
and I am pleased to say the committee of Lloyd’s have 
shown their appreciation of his action. 

T am, yours faithfully, 


C. E. STROMEYER. 
Manchester, October 1, 1900. 





THE SOUTH TERMINAL STATION, BOSTON. 
To THE EpiTor OF ENGINEERING. 

Srm,—I have read your excellent article on the South 
Terminal Station, Boston, Mass., in the issue of 
September 21, but think it is misleading in placing the 
credit for the engineering exclusively with the firm of 
Westinghouse, Church, Kerr, and Co. 

Mr. George B. Francis, member American Society of 
Civil Engineers, the resident engineer during construction, 
and under whose — direction the — i 
were developed and the construction work executed, has 
accurately described the organisation in his paper on this 
terminal on pages 1015 and 1016 of ‘‘ Proceedings of the 
American Society of Civil Engineers, December, 1899,” 
reprint of which I am sending you under separate cover. 

rom this paper you will see that the work done by 
the above-named firm was comparatively a small part of 
the whole, representing less than one-tenth of the cost 
of other construction work, 

In calling your attention to this, it is not my wish to 
detract in any way from the importance and excellency of 
the work done by that firm ; but I believe that, in justice 
to the architects and other engineers, you may wish to 
correct the wrong impression given. 

Yours truly, 
A. B. CorTHELL, 

September 28, 1900. Resident Engineer. 

[We gladly publish Mr. Corthell’s letter, and regret 
that we should, unintentionally, have failed to do justice 
to Mr. Francis.—Ep. E ] 





YOUNG ENGINEERS. 
To THE EpiTor or ENGINEERING. 

S1r,—The snowball started on page 343 of your issue 
for September 14 may become an avalanche, scattering 
destruction and overwhelming all that stands in its way. 
Unless logically scotched it may serve as an aqueous 

uarry, whence Paterfamilias (we seem bound to have 

atin) will have his sermon against following the trade 
of a respectable blacksmith.* In the higher snowfields, 
whence avalanches come, a fine projecting dentated rock, 
where such there are, will serve to hold the snow sheet 
(as slipping is prevented by the spikes in cricket shoes), 
and give sufficient static friction to prevent the initia- 
tion of motion; to afew words from one who has felt some, 
but certainly not al/ the disillusionments of ‘ Lucifer” 
may help to keep him, and perhaps others with him, from 
becoming part of an avalanche, which if permitted to 
slide unchecked, might divert many an embryo engineer 
into some unproductive callings (one that does not create 
wealth, as Law, the Church, or Medicine). Ido not wish 
to discourage ‘‘ Lucifer’—nay, I wish to strike him on 
his own box, and thus show him to have at least one of 
the essential points of a safety match. 

It was said of old ‘‘ Poéta nascitur, non fit.” To trans- 
late this freely, I would say that ‘‘an engineer must be 
born, but a fitter can be made.” i 

The great works of ancient days in Egypt, in India, 
and South America; works carried out without the aid 
of steam or electricity, without the aid of hydraulic 
power (except for floating barges or working waterwheels) 
prove that there have been engineers worthy of the name 
coeval with early forms of civilisation. There is nothing 
to show that + men had fathers in the Army, or 
powerful interest, or capital, as we understand ib; but 
they had the celestial fire of genius, they never rested 
until (to use a portion of the words embodied in the 
charter of the Institution of Civil Engineers, once lost 
sight of, but now fully recognised by its ruling body), 
they had directed ‘‘ the great sources of power in Nature 
for the use and convenience of man.” 

It is certain that had these men, who understood so 
well the use of pulleys, of levers, of wedges, of the 
screw, and in whose minds began to dawn the potentiali- 
ties of steam—I mean Archimedes, Hero, and many 
others, down to the times of Leonardo da Vinci; had 
these men lived in quiet and peaceful times, when men 
could seek peace and ensue it, and pursue science and 
handicrafts in which mechanism might find a place ; 
times when men might sometimes follow science without 
being condemned as sorcerers or as dealers in witchcraft 
by their ignorant compeers (yet not compeers), we should 
have had, long ages since, steam engines, railways, and 
steamships. The great men I have named have left their 
mark upon the sky of time, as stars of the first magnitude 
can be sometimes seen through a haze which blots out 
more distant or lesser suns ; but that light, faint through 








is * Favourite expression of the late Mr. Aveling. 


the ages, serves to show that these men had the celestial 
fire, and were in very fact engineers. Of such have I known 
many in Victorian days, but their love of engineering 
was not that feeble glimmer of “ Lucifer,” but the deep 
and potent glow of a many thousand candle-power oil 
lamp on a rock lighthouse, which sends forth its salving 
beams in the teeth of the hurricane. Engineering expects 
and will have the sole devotion of her votaries. He who 
would win her must look nor to the right hand nor to the 
left, but keep — up and on; ae and late she must 
be sought, and she brooks no division of favours. To such 
as love her thus—and only those who have the engineer- 
ing mind can thus worship—she will in general give all 
that is desired: not those palaces of Aladdin which we 
in romantic youth dream of and desire, but that com- 
paw which man in his heart of hearts knows is all 

e wants, and which, taught by some wiser Mentor, he 
well knows is more than he deserves. 

Engineering gives perhaps her hardest rebuff to those 
who bring her more thana little, love her not over-much, 
and allo her, their first love, to be dethroned for some 
form of human love either transient or permanent: those 
who thus worship should foreknow the answer to their 
prayer ere it is made; they are those who having a strong 
and early desire to excel in the mechanical arts leave them 
to win, as they think, more easily a competence elsewhere, 
tenga to oe : ae more —— human 
ove, leaving and fo’ ing the true paths engineering 
and falling Sato some backwater out of the main stream. 
This is the unpardonable sin ; let those who have engi- 
neering talent, and who have begun the stiff paths of 
mechanical engineering, never leave it for a mere com- 
pentency in a water. Persevere and climb, and all 
the other enjoyments and sources of earthly happiness 
will follow. It is not necessary to inherit riches, it is 
not necessary to find powerful hereditary friends— 
such are often more than useless, it is not needful 
to success that one should walk into a ready-made 
engineering business (vide Willans), works, or P ap og ; 
bub it is necessary, having put one’s hand to the 

lough, never to look back; it is necessary to let it 
known that your words are bonds; it is n to 
keep time ; it is necessary to be diligent and to study the 
interest, the honour, and the prestige of the firm you 
serve; it is necessary to set a good example in all these 
things to your fellow-workmen, and in no case when 
working with them to let them see that you think yourself 
made of different flesh and blood to that which forms 
their bodies. If there is any superiority, it should be 
that of conduct only. Often very difficult to attain (easy 
to speak of). Every pains should be taken to save a foreman 
trouble; surely he has anxieties enough besides those born 
of teaching unwilling learners. 

“‘ Lucifer” speaks of ‘‘fooling with a file,’ and the 
pretty San Toy-like alliteration has been ge earns by 
another of your correspondents. By the aid of properly 
designed chuck turret heada, feed motions, and variable 
speeds, we have arrived at a time when, to those who know, 
‘*fooling with a file” is more real than perhaps ‘‘ Lucifer” 
thought ; for the time is upon us when the file will cease 
as a workshop or factory tool, and become a basket tool 
only. A file is but a plausible excuse for a whole box 
of engineering tools or want of capital. 

Fortunately for myself, I was articled in works where 
there was every desire that we should learn; and by 
remaining in the works after five o’clock, and also fre- 
— visiting the works for half-an-hour or an hour on 

unday, we had an opportunity of seeing what was being 
done on a much more extended scale than if our connec- 
tion with the works had ended when we ceased to “fool 
with files.” 
* I should —_e advise all pupils to spend at least a 
year in the foundries, iron and brass, and to keep their 
eyes and ears open and their mouths shut ; to be always 
willing to lend a hand to any workman. — If an obliging 
spirit is shown, nearly every workman will _ a kindly 
glance and a friendly hint. I can say that, as a lad 
In @ technical college, I looked forward with misgivings 
(bred of ignorance) to my intercourse with the men when 
going through the shops. I can now say that perhaps 
those years were the happiest in my life, and the most 
useful, so far as acquiring knowledge was concerned. 
wish I could say with truth that I had always found the 
masters as honest and straightforward in their dealings as 
the men. 

There are two shops which pupils often avoid—the 
boiler-shop and smithy ; they lose a great deal of most 
valuable knowledge by missing out these shops. There 
is another department which very few are fortunate 
enough to enter, and when young they do not realise the 
importance of it—namely, the prime cost office. Very few 
engineers will allow their pupils to spend any time there 
at all, because they fear subsequent competition in the 
particular machinery they make. Yet such an experi- 
ence would be of the greatest value; but not specially 
for the purposes of knowing how much such and such a 
machine costs, but because such knowledge should incul- 
cate the leading features of economy of production, A 
word more: avoid, if possible, serving articles in a 
speciality shop; such works, although well adapted for 
making money, have ceased to be a school for engineers. 
They have probably been founded by those who have the 
true spirit of engineering, but they gradually drift 


into the hands those who are practically manu- 
facturers and not engineers. Sometimes sh which 
have un as general repairing shops, drift into 


this position through the fertile brain of one of the 
partners who patents under other guise and other 
names the expired patents of others, or sometimes appro- 
priates them without patenting, trusting apparently to the 

enerosity of the larger and older firms (whose ideas have 





appropriated) not to interfere. : 
Pupils should always steer clear of any firm which 
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has a name for sharp practice. It may be very clever to 
infringe another person’s patent, or absorb another man’s 
connection without paying for either; but it is not in 
works of this kind that a pupil will learn anything. 

Such action is wholly foreign to the true spirit of engi- 
neering. The true spirit is to cause two blades of grass to 

w where one grew before, not to grasp one’s neigh- 
ur’s blade of grass. 

People who act in this latter way are not engineers ; 
they are manufacturers only, and dishonest manufacturers 
at that. 

To succeed in mechanical engineering, one must love 
it for itself, apart entirely from any uniary benefits 
one hopes to reap. I would say to pupils: Despise 
no job that is set you ; do each to the best of your ability. 
If in the foundry, work cranes, break pig iron, help load 
7 the furnace, tap out, carry ladles, lift boxes—do any- 
thing to make yourself useful. 

If in the machine-shop, be always ready to work any 
machine the foreman wants you to work ; do not pine for 
a screw-cutting lathe, and waste time till you get it. 
Work a slotting machine, shaping machine, or a drill, if 
wanted, but do it Saeny 

If in the fitting-shop, always do cheerfully what you 
are wanted todo. You may be there to learn your trade, 
but the works are run for the purpose of making ma- 
chinery—a fact which —_ are apt to lose sight of ; aim 
at doing the work well first, and speed will come later. 
Show care and diligence in polishing an iron hand-railing 
or a brass name-plate that you may the quicker attain to 
the ition of fitting up cylinders; show neglect and 
apathy in the first, and you will never reach the cylinder 
stage. 

Act during your whole sojourn in the works so that 
when through your time the firm may find you employ- 
ment. If they do not for want of a vacancy at hand, 
you will have done your duty by them and by yourself. 
Your obedient servant, 
October 2, 1900. CRANKPIN. 





To THE EpiTorR OF ENGINEERING. 

Srr,—You will, perhaps, permit me to say a word or 
two on this subject, which appears to have been raised by 
nant ‘x of *‘ Lucifer” (which, I confess, I have not 
read). 

I am not a young man, but I can remember myself a 
young man, and I can remember the feeling that my pro- 
gress appeared barred by a solid, high, vertical wall, in 
which there was neither hold for hands nor feet. I am, 
therefore, in sympathy with young men, even when they 
cry out and give wrong reasons for their want of ‘‘ open- 
ing.” But too much sympathy would be bad for them. 
In my young days my difficulty was to get an opportunity 
to do work; in my mature 7 my difficulty is often to 
get men to take advantage of the opportunity which I can 
give them. My opinion is that at present the way up is 

uite easy enough for sons of the middle classes, and that 
the sons of the workmen class deserve more attention. 

I have said that in my young days I had some diffi- 
culty in finding an opportunity, but this was only my 
occasional mental state, and I hope Mr. “ Lucifer” will 
make to himself friends who will help him in the only 
way that it can be done, by doing whatever work he has 
the opportunity of doing at all, well, showing some 
initiative, and making the work easy for whatever man 
is over him. This may be too commonplace talk for 
** Lucifer,” who is possibly engaged to some very in- 
teresting young heroine, and he urgently wants several 
hundreds a year to bring to an early and happy dénoue- 
ment his particular romance. If this is so, he has my 
wishes ; but there is no royal road—a man’s professional 

rogress is like the building of a house, brick by brick. 
The most successful men of my acquaintance had no 
influential friends in the profession. I can give a short 
history of one of them. His father was a workman who 
earned a week’s wages, and was paid weekly. He himself 
was also a workman, having enjoyed such schooling (to the 
age of 13) as the sons of workmen 40 to 50 years ago could 
attain ; he, like his father, worked for weekly wages for 
some time; then he undertook such small jobs as he 
could do single-handed. This gave him leisure, and 
he dabbled by himself in chemistry, in physics, photo- 
graphy ; at the age of 24 he had 50/., a he entered 

ueen’s College, Belfast, as an engineering student. 
Here he took exhibitions and scholarships amounting 
altogether to about 240/., and when he graduated in 
the Queen’s University with a gold medal he was, like 

** Lucifer,” very anxious that the world should know how 
valuable he was. And, indeed, his opportunity came fairly 
soon ; he was about six months looking out for employ- 
ment before he got it. A contractor for very extensive 
waterworks ab wanted a foreman mason who under- 
stood drawings, and who could set out works and super- 
intend foreign masons without unduly interfering with 
their special ideas and methods. Chance brought the 
contractor and young engiveer together, and our young 

man got his first job abroad at a rate of pay of 12/.a 
nionth, raised after the first month to 14/.a month. He 
made himself useful, and he was soon laying out and 
running tunnels, laying pipe mains, surveying and level- 

ling, building river dams and old-fashioned aqueducts ; 

in fact, he was the handy-man of the job. This work only 
lasted about 10 months, but on his return from abroad he 
soon got a fresh appointment at a small salary as con- 
tractor’s engineer. After two years he got an appoint- 
ment by competitive examination worth 400/. a year, and 
his income has gradually improved in 23 years to about 

10007. a year. ; 

I give this example to ‘‘ Lucifer” to encourage him ; 
the success is moderate and commonplace, and it is mea- 
sured, as I think ‘‘ Lucifer” wants it to be measured, in 
money perannum. But it should be remembered that a 


most successful men about whom I know makes no 
money. 

I conclude with the prayer: God help all ambitious 
young men to work, and enable mature men to bear 
with patience the young animals who are harnessed to the 

lough, with which they are expected to run a straight 
urrow, 

I am, faithfully, 
One Wuo Has Some Sympatuy 
Even ror “‘ Lucier.” 
Galway, October 6, 1900. 





To THE EpiTor oF ENGINEERING. 

S1r,—I read in your issue of September 14, ‘‘ Lucifer’s” 
sad tale entitled ‘‘Young Engineers,” and have since 
read the criticisms of your several correspondents up to 
your last issue. ‘‘ Lucifer” ought, if he has read them, 
to be a different man by now, or at any rate, perhaps, 
abased. I can well imagine with what amount of spirit 
he went through the works from shop to shop. As many 
have since said, he has not (at least, had not then) an 
ounce of grit to carry him through. 

But I am not here to throw stones at poor ‘ Lucifer ;” 
he has had it fair and square enough from a good many 
since his letter appeared. 

dang ws Mr. itor, you may have considered this 
subject has been discussed enough, but having waited 
awhile to hear the tenets of a few before venturing a 
word, I would be glad if you would insert these few lines 
from me, also an apprentice as ‘‘ Lucifer” was, but one 
who hopes, with a little more dash, to cover the ground 
with more success. 

I was six years in one of our public schools, and then 
proceeded to Trinity, Cambridge, but so soon as my 
‘little go” was over and a year spent in a tripos, I was 
called away by my father to hurry into practical engi- 
neering in some large iron and steel works in South 
Wales. 

After the first few months in the pattern shop, I began 
to think three or four years in these works would be 
rather a trial. But I kept going, and soon found pattern- 
making and the work in general becoming intensely in- 
teresting as I proceeded further into it. 

It took me at least three or four months to understand 
how one ought to deal with his fellowworkmen. At first 
I thought if I held my head too high I should be thought 
a “‘snob,” and consequently was not above talking with 
any man of them, and I must confess through this I 
learned a deal and for the time was in good favour with 
everyone. But familiarity invariably leads to ge 
and from then a different course had to be steered. In 
short, it took me some little time to know how exactly to 
proceed through a shop with success. Never waste a 
moment if it can be helped (one could never gain an 
from anyone if he did), and get hold of every detail of 
the work from the smallest point. 

Cultivate during this apprenticeship powers of obser- 
vation, and take note of everything outside and in the 
shops. Do not hesitate to shower questions on every one, 
and above all take notes of what you have learned in the 
day. It is a good tip to keep in your foreman’s good 
books, who can, and will, in most cases, give you count- 
less good points, which may have taken him 20 years or 
more to acquire. 

Of course, you get perfectly used to being looked down 
on by men who at the ’Varsity, or anywhere else, you 
would pass by ; but these men, mind you, hold positions 
on the works which cannot be procured by men without a 
deal of engineering practice behind them. 
As one of your correspondents says (in an excellent 
letter) if a young fellow has not his heart and soul in the 
work he may as well give it up at once. This is true, 
and an absolute essential to the success of an engineer. 
I know, for my part, I have to serve a term of three or 
four years in engineering shops, being forced during this 
time to be associated with men comparatively without 
education and little refinement. These few years will 
soon iF ed it will either have been a failure or suc- 
cess. ere is no medium. The very fact of your having 
been through works for three years does not entitle you 
to call yourself an engineer. You make yourself an engi- 
neer with hard study ; going down and up from the works 
will not do it. 
In my opinion, unless an apprentice is willing to 
shoulder the crowd in every sense and use his brains, his 
attempt to be an engineer will, as sure as fate, fail, and 
he will follow with the rest of them—to the wall. It is 
the case in this world of the survival of the fittest through 
and through. 
T enclose my card, and remain 

Yours, &c., 

Nit DEsPERANDUM. 





To THE EprTor oF ENGINEERING. 

Srr,—The letters of ‘‘ Lucifer” and ‘‘ Mechanicus” are 
instances of money and opportunities thrown to waste, 
either for want of the knowledge how to use them or 
through idle indifference. 

I think, however, they open up a wide question, and 
one which I would like to see taken up by one of our in- 
stitutions. I mean the training of youths for the engi- 
neering profession. Public and other schools are not the 
place to teach engineering, and the master who tries it 
attempts the impossible. 

Technical schools, as they at present exist, are much the 
same. They cannot turn out an engineer without practical 
assistance from outside. 

An engineer is one who makes it his profession ‘‘ to 
direct the great sources of power in Nature for the use and 
convenience of man,” and, it seems clear, the first thing 
towards the making of an engineer is the obtaining of the 


pone in Nature” are, for without this knowledge how jg 
e going to know how to use them? 

is is the proper work of the school, and later of the 
technical school, but public schools take such pains and 
time to instil useless information into their pupils, thatthey 
have to be kept there very much longer than they should 
be, in order to get just a little useful knowledge, and the 
technical schools suffer in the same way, to a large extent, 

All this means that a youth must be quite 20 or more 
before be has finished his technical course. Then comes 
the trouble. He goes to seek employment in this world 
of workers, himself having never done a day’s work for a 
day’s pay in his life, and does not know what respon- 
sibility feels like. Is there any wonder that no one wants 
such aman? He has yet to begin his practical training, 
and in order to obtain this has to pay down a substantial . 
ae vey mat ne the opportunity of training himself, not for 

ing trained. If he expects to be vores A engineering in 
the workshops, and turned out an engineer, he will be 
mistaken. All thisdepends entirely upon himself. If he 
works hard at what he is set to do, and brings to bear 
upon his work that technical knowledge which he has 
previously acquired, for the benefit of himself and those 
with whont he is working, he will be marked out for pro- 
motion when a suitable vacancy occurs. 

Asa rule, boys are kept at school till they are too old to 
start life, and consequently find it very difficult to get a 
foothold. A boy who is intended for an engineer should 
not be bothered with dead languages and a lot of other 
useless teaching, but firmly grounded in those laws of 
Nature generally which apply to engineering. If this ig 
done, he should be ready to leave school at sixteen at the 
latest, and go into an engineer’s office in a town where 
there is a good technical school for, say, twelve months, 
where he will begin to see some of the everyday problems 
that confront the engineer and learn to make drawings, 

During this time he should attend as many evening 
classes on engineering subjects as he can do without 
injury to his health. 

At the end of a year he should go into the workshops 

for, say, two years, most of the time in the fitting and 
erecting shops, and a less amount in the pattern shop, 
foundry, and smiths’ shop. He should keep up the 
evening classes during this time, and learn to see the 
problems of these classes in his everyday work. 
_ At the end of this time he should be a useful man as an 
improver in the drawing office, from which position his 
career is all before him if he makes good use of the 
omaeaee acquired in the shops and in the classes, 
He should also read studiously ENGINEERING and The 
Engineer, where a young man can learn a great deal, and 
he should also become a student of the Institution of 
Civil —— or a graduate of the Institution of Me- 
chanical Engineers, and read very Spree d all the pro- 
ceedings, and attend the meetings if possible. 

Very much good can be got from reading of the right 
sort. Quite 75 per cent. of the reading done nowadays 
is worse than useless, and there is so much to read which 
is useful as well as interesting. 

From the time he leaves school, if he means to become 
a successful engineer, he must make up his mind for 
solid hard work, and this, with a determination to suc- 
ceed, will pull him to the top, where there is always 
plenty of room. 

With regard to ‘‘ influence” and “ample means ” men- 
tioned by ‘‘ Lucifer,” there is no —— where these 
are of so little value, for beyond the purchase of the 
opportunity of learning engineering, where this is neces- 
sary, they are not requir Neither “ influence” nor 
‘fample means” will avail, if capability is wanting, in 
these times, when our good old country has to face the 
music of foreign competition to the tune she now has to 
do, and will have to m in the 7 near future. 

Yours faithfully, 
ConsvULTING ENGINEER. 

October 9, 1900. 





MANGANESITE.—Engineers who have had to do with 
steam plant, and more particularly with plant worked 
by high-pressure steam, know what a difficult and trouble- 
some job it is, at times, to make certain joints perfectly 
tight. They may have tried all the means at their dis- 
posal, and used all the jointing materials they could lay 
their hands on, only to find that, in spite of all their 
efforts, the joint in question did not remain tight for any 
length of time. Under these circumstances it is gratify 
ing to learn that there is a substance called ‘ Mangane- 
site,” for which it is claimed that it makes perfect joints, 
which, unless they are pu ly broken, require n0 re- 
newal. We have tried it for some time in joints that 
had pavenay given much trouble, and find it to be 
satisfactory in every way. It is made by the Mangane 
site Company of Great Britain, 31, Snow Hill, E.C. 


CaTaLocurs.—We have received from Messrs. Arm- 
strong and Co., of 110, Cannon-street, E.C., some very 
~— samples of brass name-plates for machinery.— 

essrs, Buck and Hickman, of 2 and 4, Whitechapel. 
road, London, E., have just issued a capital catalogue 0! 
fine mechanical tools. This catalogue naturally contains 
much that is in their large price list, but is devoted ex- 
clusively to the small fine tools, such as micromense® 
rules and scales, surface gauges, callipers, and the lis, 
which the modern mechanic is now frequently Pt ; 
ing for himself, and which are apectutely necessary 1D ad 
tool room of an up-to-date factory. The firm inform 4 
that they will be glad to send a copy of this catalogue 
any workman who writes for it. he price list in va, 
tion is of convenient size, and is very fully — _ 
whilst it contains in many instances detailed at : 
tions as to many of the less obvious applications © 
tools described. 











man’s “success” should not be so measured. One of the 


fullest possible knowledge of what these “‘ great sources of 
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WIGHAM’S BUOY WITH MINERAL OIL ILLUMINATION. 








Fia. 1. 


WE illustrate on this page one of the oil-lighted 
buoys introduced by Mr. J. Richardson Wigham, 
the well-known lighthouse engineer, of 33, Capel- 
street, Dublin. The difficulty of using oil for such 
buoys lies in the necessity for trimming the 
wick as it chars, and consequently most illumi- 
nated buoys have hitherto burnt compressed gas. 
In the buoy illustrated, Mr. Wigham has avoided the 
drawbacks named by causing the wick to move con- 
tinuously over a roller at the burner, so that the 
flame continually springs from a fresh part of the wick. 
It is therefore possible for one of these buoys to burn 
without attention for a period of one to three months, 
according to size. 

The construction of the burner and its accessories are 
clearly shown in Figs.2 and 4. The wick E, as shown 
in Fig. 3, passes over a roller F, at the burner C; one 
end of this wick is attached toa float A, whilst the 
other passes down a tube closed to the bottom and at 
the top opening on to the oil reservoir B. The fidat 
chamber A is filled with oil at starting to the level 
shown. At the bottom of this chamber is an adjust- 
able drop valve D, through which the contents of the 
float chamber gradually escape. The float according] 
descends, pulling the wick after it, so that a fres 
portion is continually exposed to the flame, as already 
explained. 








Szwerack at Hespen Bripcr.—A system of sewe: 
and outfall works for the Hebden Bridge District Connell 
7 been formally opened at Red Acre, Mytholmroyd. 
EY @ cost of the works is about 20,0007. Messrs. 
‘ ewton and Sons, Manchester, were the engineers, and 
N Svvengueeened was Mr. B. Lamb, Todmorden. Mr. 
with seal kor San be “ cores gd the be ay 
i which he o C) ; 
evening a banquet took place. eas ae oe 


os 


on Surry or Lexps.—A decision of the Leeds 
util, + some to apply for oe ming 4 powers for the 
as ion of the waters of the Burn, Skell, and Laver, 

be oe Ripon Town Council to take measures for 
thon ony the interests of Ripon. On Thursday night 
federvis nd npr committee appointed a deputation to 
owner, snd “ canal nis of Ripon, the principal riparian 
works engineer, 
need of extending its water su 
ve to be considered abt no 


it Mr. Hawksley, the eminent water- 
Ripon is at present in no immediate 
ply; but an extension 
istant date. 
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INDUSTRIAL NOTES. 


TueE Labour Department of the Board of Trade has 
just issued another valuable report, one which will be 
of use especially on questions that arise in conection with 
what is called the Fair Wages Resolution of the House 
of Commons, and the clause usually inserted in contracts 
with the Government and with municipal and other 
local bodies. The report before us is on ‘‘Standard Time 
Rates of Wages in the United Kingdom in 1900, with 
Comparative Tables.” For comparative purposes, it 
is retrospective for some years, showing the trend of 
labour movements, and the progress made in various 
industries in advancing the general rates in several 
groups of trades. The chief of the Department, Mr. 
H. Llewellyn Smith, is careful to point out the meaning 
attached to the terms ‘‘Time Wage” and ‘‘ Piece 
Wage” respectively, and also the meaning of the 
‘*Standard Rate.” As regards time wages, it is a 
contract to give a certain amount of time for a speci- 
fied wage, without, as a rule, any agreement to per- 
form any particular amount of work ; but it is implied 
that ‘‘a fair day’s work” shall be given for ‘‘a fair 
day’s wage.” Piecework, on the contrary, is a con- 
tract to perform a given amount of work for a specified 
sum. But there are cases in which a time workman 
has to perform a specified amount of work. Time 
wages appear to be the rule, 74 per cent. of the 
workers being paid on this basis. The ‘‘ standard 
rate” of wages usually means the minimum rates 
recognised by the trade union representing the par- 
ticular groups of workmen. The rates vary in diffe- 


J.|rent districts in the same trades; but a member of a 


union is not expected to accept less than the standard 
rate in the locality in which he works. It appears, 
however, that some allowance is made for old members 
in certain cases to accept a lower rate. The rule is, 
however, to exact the full minimum rate. 

After referring to the authorities for the rates 
given, note is made of seasonal fluctuations in some 
trades, the building trades particularly, in which the 
hours worked are fewer in winter than in summer; 
the local variations are also noted. For example, the 
wages in London of building operatives are 10d. per 
hour ; in some districts the rates are as low as 6d. per 
hour, even less in some places. It is also noted that 
the wages of fitters in the railway shops of Crewe 
amount to 27s. per week, while fitters in Manchester 
get 36s. per week, but it is pointed out that the 
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nature of the work is not quite the same. Great 
variations exist in various trades which affect the 
rates of wages, while custom has operated to continue 
lower rates in geome districts than in others, 

Elaborate tables are given of the rates in the engi- 
neering trades, in the several branches, from 1894 to 
1900. The wages of turners in 1894 varied from 38s. 

r week in London to 26s, in Aberdeen and 27s. in 

undee ; 28s. in Huddersfield and Ipswich ; and 29s. 
in Derby; but the general range was from 30s. to 34s. 

r week, In 1900 there were fewer variations, the 
owest rates being in Aberdeen and Reading, 303. per 
week, the general range being from 33s. to 38s. per 
week, From 1875 to 1900 is shown in another table, 
for 11 great centres. The increase in rates for turners 
was, Birmingham, 32s. to 36s.; Cardiff (marine shops), 
36s. to 39s.; Derby, 26s. to 33s.; London, 36s. to 38s. ; 
Manchester, 34s. to 36s.; Middlesbrough, 32s. to 36s. ; 
Newcastle, 3ls. to 36s.; Nottingham, 32s. to 36s.; 
Wolverhampton, 30s. to 32s.; Glasgow, 27s. to 36s.; 
Cork, 28s. to 34s. In Belfast the rates have gone up 
to 38s. per week. Fitters, as a rule, get the same 
rates as turners, and advance in the same ratio. With 
few exceptions, smiths follow on the same lines, but 
planers vary very considerably, but they have ad- 
vanced similarly in London, Birmingham, Manchester, 
and many other towns. Coventry rates have been 
high from 1894, and now stand at 36s. per week. 

attern-makers range at rather higher rates, and in 
some districts the advance in wages has been con- 
siderably higher than in the other branches. The lowest 
rates in 1875 were 28s. and 29s. 6d. in two districts ; 
in 1900 the lowest rates were 34s., rising to 40s., and 
in London to 42s. and 42s. 9d. In Birmingham the 
advance in wages from 1875 to 1900 was from 34s. to 
38s.; Derby, 27s. to 36s.; Manchester, 36s. to 40s.; 
Nottingham, 34s. to 38s.; Wolverhampton, from 32s. 
to 34s.; Cork, 28s. to 34s. The ironfounders have 
advanced from 36s. to 38s, and 40s. in Birmingham ; 
32s. to 38s, Bradford ; 38s. to 40s., Dartford ; 34s. to 
40s., Hull; 30s. to 38s., Leeds; 38s. to 40s. and 
42s., London; 38s. to 40s., Manchester; 34s. to 
38s., Nottingham; 36s. to 38s., Oldham; 36s. to 
40s., Sheffield ; and 31s. to 38s. and 40s, at Belfast. 
Shipwrights have advanced in some districts in a 
larger ratio. This is especially the case on the East 
and West coast of England, and of Scotland, and Bel- 
fast in Ireland. In 1887 the rates were as low as 23s, 
and 23s. 6d. per week; the lowest, in 1900, were 
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31s. 6d. at Devonport and Portsmouth, and 30s. at 
Plymouth. In London the rates are 42s. per week, 
and 40s. to 40s. 6d. in eight other great centres, then 
39s. 6d. to 39s. in others; in seven districts, 38s. ; in 
a few places, 32s. to 34s. per week. 

Boilermakers and iron shipbuilders’ rates vary 
greatly in the six grades given. Asa rule their rates 
are higher than in the other trades mentioned above. 
On repair work, from 10s., 11s., to 12s. per day; in 
some places from 10a. to 15s. per day. In the branches 
other than repair work the wages range from 40s. to 
48s. per week, the longest hours worked being 54 per 
week. On piece rates the men earn a good deal more 
in many cases. The rates here given are, of course, 
exclusive of overtime. The same exhaustive treat- 
ment is given to miners’ wages, to those employed in 
the building, textile, and various other industries. 
The report is valuable in all respects, and the tables 
are ool command for reference. It is easy to see the 
trend of wages movements during the last few years, 
and to gauge to some extent the progress from lower 
rates to a higher level, the increase being general, 
though not uniform, 





The report of the Operative Cotton Spinners Pro- 
vincial Association for the current month is depressing 
as regards the state of employment, for the proportion 
of full members unemployed has risen from 9.1 per 
cent. in the previous report to 14.65 per cent. on the 
average during September. A year ago the proportion 
was only 4.77 per cent. The comment upon these 
figures is: ‘*‘ Apart from times of general strikes, or 
lock-outs, the out-of-work list is greater than it was 
ever known to be before.” The cause this time has 
nothiog whatever to do with labour disputes, neither 
employers nor operatives have had any share in the 
crisis in the Lancashire cotton trade; it is the lack 
of raw material, and ibly of some “cornering.” 
The report shows a slight increase in the number of 
fall members, but a slight decrease in the aggregate, 
which now is 14,190 members. 

The number of accident cases reported from the 
branches was 19, as compared with 22 in the previous 
month. Three of the injured members have been paid 
the full benefit of 100/. each. The officials of the 
union have investigated and arranged 35 cases of com- 
plaints of various kinds, amicable settlements being in 
all instances arrived at between the parties. Eleven 
cases of claims for compensation under the Workmen’s 
Compensation Act have been dealt with since the 
issue of the last report. So far, the joint committee 
arrangement has worked well and smoothly, the in- 
jured being compensated without litigation. Each 
case is investigated by the officials of the union,. and 
they prepare a claim on the basis of wages, as required 
by the Act. The claim is then forwarded to the em- 
ployer, and is usually met by him. If there is any 
dispute which the two parties cannot settle, the matter 
is referred to the committee. As a rule, there is 
very little friction in working on this plan. 

By a coincidence the Congress of Railway Ser- 
vants was being held last week in Newcastle-on-Tyne 
while their general secretary was contesting Derby, 
and the delegates had the satisfaction of being able to 
welcome Mr. Bell as Member of Parliament for a 


borough which owes its revival as a centre of trade to 


one of England’s great railways. The Mayor of New- 
castle welcomed the delegates most cordially, for which 
he, was heartily thanked. The President, in his 
address, alluded to the ——— claim of railway ser- 
vants to a 10 per cent. advance in wages; to time and 
half rate for overtime, and the demand for a day of 
rest in each week, with double time on Sunday for 
those who had to work. With respect to the demand 
fora 10 per cent. advance, some of the delegates pointed 
out subsequently that iv would not-mean very much in 
cases where the wages only amounted to from 15s. to 
18s. or ll, per week ; still, even at 15s. the increase 
would be 1s. 6d. per week, and at l/. it would be 2s, 
per week. Of course, the higher the grade the greater 
the advance in amount, though in proportion to the 
wages earned the percentage would be the same. The 
secretary's report stated that the members had in- 
creased from 59,519 at the close of 1899 to 61,114 at 
the end of June last, an increase of 2196 in six months. 
One of the first resolutions carried was in favour of an 
extended system of education to the higher wag 
schools for persons up to 17 or 18 years of age. From 
an industrial point of view one of the most important 
resolutions carried was in favour of strengthening the 
Conciliation Act, so as to practically compel the 
ties to negotiate and arbitrate in cases of labour 
isputes, hether it would be practicable to work 
such a provision remains to be seen. Generally speak- 
ing, workmen would be quite as opposed to compul- 
sion as employers. On the whole the proceedings of 
the Congress may be regarded as favourable to a 
peaceful solution of labour questions, rather than to 
any wildly aggressive movement. 





The position of the engineering trades throughout 
Lancashire is described as ene of shrinkage, though 





not in all branches. It is reported that comparatively 


few orders are being placed at the present time. As 
regards the textile machine-making industry this is 
easily accounted for, inasmuch as the cotton industry 
has been, and still is, passing through a crisis as 
regards the supply of the raw material. There are also 
branches, or sections of branches, which are so closely 
associated with the manufacture of textile machinery, 
that these suffer as a necessary consequence. On the 
other hand, electrical engineering is as busy as ever, 
the work in hand being quite sufficient to last for some 
time, and there is no lack of orders. Locomotive 
builders, and those engaged in other branches of rail- 
way work, rolling stock, and others, also maintain 
exceptional activity. In the machine tool trade, and 
also in hydraulic engineering, though there is, perhaps, 
a lack of new orders, the chief establishments have a 
good deal of work in hand. The high price of raw 
material and of fuel constitutes one of the chief causes 
of lessened pressure, for the margin of profit is re- 
duced, while the price of the manufactured article 
has not, as a general rule, advanced in proportion. 
Moreover, wage is no longer a source to be tapped 
to reduce the cost of production, unless indeed excep- 
tional circumstances should arise. As regards the 
iron trade, makers and manufacturers have maintained 
their quotable prices without abatement hitherto, 
but there has been, and is, a weakening tendency in 
the open market. Consumers only purc what is 
immediately required, and merchants are disinclined 
to commit themselves to contracts at the recently 
quoted rates. In the finished branches contracts, it 
is said, have been placed at lower rates, but business 
has not been stimulated. The steel trade is not so 
brisk as it was, indeed decline has apparently set in, 
but whether of a temporary or permanent character 
remains to be seen. 





In the Wolverhampton district the iron trade was 
quiet, on the eve, as it were, of the quarterly meetings 
of this week. Merchants and consumers held back 
orders, or limited them to pressing current wants, in 
the hope of some concessions in the rates ruling at 
the end of the quarter. It is reported, however, that 
numerous contracts were awaiting acceptance, and 
the belief is that there will be a heavy volume of 
work to keep mills and forges going to the end of the 
year. It is reported also that foreign inquiries are 
satisfactory, and a large increase of orders is expected 
from South Africa when the war is ended, as probably 
it soon will be. There is also a large demand of 
material for home consumption, orders for which have 
been withheld, or only very partially given out. For 
bars, constructive sections, and hoops there is a fair 
demand ; there are also more offers for black sheets, 
while steel is again in pressing demand. As regards 
rates, the quarterly meetings will have settled those 
matters ere these Notes are published. The engineer- 
ing and allied trades continue to be, on the whole, well 
employed. So also, for the most part, are the chief 
hardware industries, though some are reported to be 
slack. Generally, the position is favourable, and the 
prospects are not discouraging. 





In the Birmingham district there was a disposition 
at the close of last week to regard the boom in the 
iron trade as having run its course, and that prices 
must come down. iL. one direction this was begun at 
last week’s market, the Staffordshire Unmarked Bar 
Association having declared a reduction of 1/. per 
ton. It was anticipated that marked bars, would 
follow suit. There does not appear to be any serious 
falling-off in demand, but only a reluctance to purchase 
beyond immediate wants. The users of iron, steel, 
and other metals are still fairly busy in most cases, 
but a decline is observable in some. 

The result of the General Election, in so far as the 
Labour candidates were concerned, has not been a 
conspicuous success. So far as the elections have 
gone, there were 28 candidates, 11 of whom may be 
expected to be returned, but up to the present only 
10 out of the 11 have been declared elected. Messrs. 
Broadhurst, Burns, Burt, and Fenwick have held their 
seats. Mr. Cremer has retained his position in Haggers- 
ton, and Messrs. Bell and Hardie have been returned— 
Mr. Bell for Derby, as the representative of the railway 
men. On the other hand, Mr. F. Maddison, who was 
also regarded as a railwayman’s representative, lost 
his seat for Sheffield ; and Mr. Steadman his seat at 
Stepney. One of the most remarkable contests in this 
connection was at Sunderland, where a e ship- 
owner and the secretary of the Shipwrights’ Union 
ran together on ‘‘ the same ticket.” Mr. J. H. Wilson, 
the seamen’s representative, lost his seat at Middles- 
brough. Mr. Joseph Arch, of the Agricultural 
Labourers, did not stand. Many of the unsuccessful 
Labour candidates ran as Socialists; only one of that 
class was returned. The net result will be about the 
same as before. The talk about capturing the repre- 
sentation in the House of Commons by the Socialists 
has vanished. In most constituencies the vote in 
their favour was small; only in two or three was it 








large, except where ‘the candidate was returned—at 
Merthyr. As before, the miners hold a large propor. 
tion of the Labour seats—namely, 5 out of 11; but 
then, they are men of exceptional character and 
ability, not easily diverted from the path of practical 
and useful work, which, in a great measure, is con- 
fined to matters which concern the particular industry 
with which they are connected. Their strength lies 
in their devoting their attention to subjects upon 
which they have special knowledge. 





The Railway Servants Congress had an application 
before it to receive a deputation on the subject of 
oe the National Federation of ‘Trades, but a reso. 
ution was passed not to receive a deputation to re- 
open the question, as a vote of the members was taken 
on the subject in 1899. 


The Old Age Pensions Act of the Belgian Parliament, 
which has come into operation, provides: 1. For the 
addition of 60c. to every franc invested either through 
provident societies or directly in the “Caisse de 
Retraite.” 2. For the annual payment of 65 francs to 
every Belgian workman aged 65 years, and in want, 
dating from January 1, 1900. he Act limits the 
amount invested to which the 60c. is to be added per 
franc, and prescribes the conditions to be fulfilled, and 
defining the classes of persons entitled to profit under 
the Act. The sum of 12,000,000 francs (or 480,000/.) 
is to be voted annually to meet the anticipated expen- 
diture ; but if that amount is found to be insufficient, 
Parliament will be asked to vote a further sum in a 
supplementary vote. The idea of giving a bonus to 
the payments into provident societies is a gcod one, 
and might well be considered in this country. 








All anticipations that the great coal strike in the 
United States would collapse, or be speedily settled, 
have not been realised. The offer of 10 per cent. ad- 
vance has not yet brought the dispute to a settlement. 
The men demand recognition for the union as well as 
an advance. The “ operators” declare that no further 
concessions will be made. The scenes of disorder have 
not been so = as on some previous occasions, but 
feeling runs high where men have refused to come out. 
Oo Friday last half-a-dozen Italian and other miners 
were attacked by women ; the men fled from the clubs 
and stones, after some minor injuries, leaving the 
women in possession of the field. 





The Durham Miners’ Association, having provided 
homes for aged members of their association, have now 
levied themselves Id. per quarter per member to 
supply them with coal, so that with a shelter and 
warmth they will have a good start towards comfort 
in their old age. 

A strike of about 6000 miners took aa last week 
at three collieries in the Rhondda Valleys because 
the company employed some non-unionist workmen. 
At some other collieries in the district about 1500 
miners tendered their notices from the same cause. 
Really this is a strange condition of things, for until 
very recently most of the miners there employed were 
non-union men. But, it is said, recent converts are 
the first to persecute. 


At an early date the Amalgamated Society of Engi- 
neers will remove to their new premises at Peckham. 
The union has had its offices in Stamford-street and 
Blackfriars-road almost, if not quite, from its estab- 
lishment in 1850. 





Only a few unions have their own premises as offices. 
The Carpenters and Joiners, at Manchester ; the Boiler- 
makers and Iron Ship Builders, at Newcastle ; the 
Bricklayers and Compositors, in London ; the Miners, 
in Durham, Northumberland, and Yorkshire, and a 
few others. They have now the right to own land and 
other ‘real property, and with the funds at their dis- 
posal they will doubtless use the power to a greater 
extent than they have hitherto done. 





RECENT TRAMWAY CONSTRUCTION. 
With Special Reference to the Demerbe System.* 
By Witu1am Dawson. 
Ir is —" 35 years — = mneenestion of = 
caedtgade all aciradhs rope, and an ¢ 
tie changes and developments which have been made in 
this means of transport would be very interesting from 
an historical point of view, but of little technical or 1n- 
dustrial interest. The principles of construction, | 
different systems formerly in use, and the mode of traction. 
have all been revolutionised in the comparatively r) 
time which has passed since the introduction of tramws 
into this country—so that there is little to learn from r 
t. It would take up too much time to enumerate oe 
investigate all the systems of tramway construction whi 
were successively tried when tramways were generally 
worked by horse traction, and which have now giyel 
place to other methods more suitable for mechani 








* Read before the British Association (Bradford Meet- 
ing), Section G, 
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or electric traction. The first tram rails were laid on 
either longitudinal or transverse wooden. sleepers, but it 
was found that the wood soon rotted ; the sleepers were 
therefore discarded, and experiments made with tram- 
ways constructed entirely of metal. The Vignoles rail 
was adapted for this purpose, and finally rails of the 
Brocea (or girder) and the Demerbe (or trough) type were 
manufactured. ‘ 

The Brocca rail was afterwards adopted in Germany 
and England under the name of the Phenix or Girder 
rail. This form of rail was a modification of the Vignoles 
rail, as the foot or bottom flange was merely widened 
and laid direct on the soil or on a bed of concrete. It 
is now generally adopted throughout England, but 
in my opinion has not proved a success. When animal 
traction only was used, very little attention was given to 
the fishing of the joints of the rails, but on the introauction 
of steam and electric traction it was soon found that the 
joints were unable to stand the increased strain. The 
fishplates were increased in length and thickness until in 
some cases they were 3 ft. long and 1 in. thick, eight 
1.in. fish bolts were used, sole plates were placed under 
the ends of the rails, narrow steel strips were placed on 
the top of the bottom flanges of the rails at the joints, 
and the whole securely bolted together with six j-in. 
bolts. The joints still worked loose, and it is now recog- 
nised that all it is possible to do in this direction is insuffi- 
cient to make a perfect joint. In Germany the ends of 
the rails were cut obliquely, afterwards they were halved 
on to each other, or the ends were notched and a fishplate 
placed in the recess. All possible methods have been 
tried to prevent the joints working loose, and numerous 
patents have been obtained for different ways of 
strengthening the fishing—all costly and not completely 
satisfactory, in spite of the extra outlay. The girder 
rail joint is undoubtedly defective, and the trouble 
which arises is to be attributed partly to the fact that 
the top and bottom of the fishplates corrode, as also does 
the under side of the head of the rail; the fishplates then 
occupy a less space, and are less in depth than they were 
when new. The head and bottom flange of the rail is not 
firmly gripped by the fishplates, and as their proper work 
is to maintain the level of the ends of the rails under the 
action of unequally distributed forces, the joint soon be- 
comes loose. It is not therefore surprising that the con- 
sideration of the best means of fishing the joints of tram- 
ways has brought to the surface numerous, complicated, 
her 5 often very remarkable methods of dealing with this 
branch of tramway construction. 

The Demerbe system of tramway differs entirely from 
all other types, and in many ways some of the 
chief attributes of a perfect tramway. It consists of a 
hollow trough rail A (Fig. 1), and the fishplate B (Fig. 1), 
is placed inside under the ends of the rails, and exactly 
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fits their contour, the point of a being imme- 
diately under the head of the rail. When this system 
was first introduced the fishplate was pressed into the 
rail by means of bolts, but it was soon found that this 
was not satisfactory, and cotters E were used. 
the holes in the fishplates and rails are cut at different 
depths, when the cotters are driven in the fishplate is 
forced close up to the underside of the rail. ‘The ends of 
the cotters are then clinched against the side of the rail 
and are thus fixed and prevented by any possibility from 
working loose. The rail, when laid in position in the 
carriageway is completely filled by means of specially 
designed tools, wit conerete com of 4 parts of 
fod Bnscreened granite shingle to 1 part of Portland 
The tie bars used in the Demerbe system are flat, and 
e use of screw ends, nuts and bolts is avoided. The 
rail is inserted into two oblique grooves, one of which 
18 cut so as to exactly fit the outer side of the rail, 
whilst the other is wider, so as to facilitate the intro- 
duction of the inner side of the rail. In the space 
ag is left a —— of soft steel, a little smaller 
the opening it has to fit, is inserted and driven 
aie ~ ‘ned’ of the tie bar enables the 
xe i 
exactitude, gauge with almost mathematical 
= England, as a rule, a concrete foundation is laid the 
Wi “ps width of the Pempier gge to receive the paving, 
and when the Demerbe rai is filled with concrete in the 
manner above described, it becomes attached to the 
Hg gee foundation, and is practically part and parcel 
cue carriageway. It is therefore capable not only of 
the tanding the strains caused by the cars, but also all 
Strains and vibrations caused by the ordinary vehi- 





cular traffic, without any loosening of the joints or dis- 
placement of the paving. 

The girder rail is laid direct on the concrete founda- 
tion, and the oblique strains brought to on the 
head of the rail by the tram cars and other traffc causes 
the extremities of the foot or bottom flange of the rail 
to have a tendency to crush the concrete, and so allows 
the rail to oscillate on its As soon as the rail is 
subjected to the least movement or. vibration, a narrow 
fissure is produced alongside, which increases in width as 
the foot becomes more moveable. Water penetrates be- 
tween the paving and the rail, and in frosty weather 
the paving is uplifted. The joint of the rails is also partly 
responsible for these defects, as the water finds an easy 

between the rails and fishplates. 

It is necessary to take into account another factor 
which contributes to the | ape gr aay: r pulverisation 
of the concrete. The ends of the rails rest on a sole 
plate, which is intended to maintain the ends of the rails 
at one level. When the cars pass over the track the 
shock is harder at the joint than on the rest of the rail 
where the movement caused by the car is more elastic, 
because the sole plate and the concrete do not support 
the rail with the same rigidity, and the rails become 
dented at the joints, even when they are in perfect align- 
ment. It follows, then, that the same rigidity should 
exist at the middle of the rail as at the joint. In the 
Demerbe system this is so, as the concrete becomes 
perfectly attached to the rail and the ridge of armoured 
concrete mes part and parcel of the foundation 
itself. The same resistance is offered to the weight of 
vehicles for the whole length of the rail, no part being 
found to be weaker or more elastic than another. 

In 1894 a short experimental length of the Demerbe 
rail was laid in Leeds-road, Bradford, end to end with a 
similar length of girder rail. Both portions have been 
subjected to a five minutes’ service of steam locomotive 
cars since that time. About three weeks ago a Demerbe 
rail was removed, in the presence of the tramway com- 
mittee, to ascertain its condition. The rail, joint and 
gauge were found to be in every way perfect, and it was 
only after repeated blows with heavy hammers that the 
rail could be detached from the concrete foundation, 
and when raised it dragged up with it part of the 
foundation. 

No money whatever has been spent in repairing this 
portion of Demerbe tramway, but the adjoining portion 
of girder rail has been several times repaired during the 
six years it has been laid down. Thesetts used alongside 
the Demerbe rail are splayed to fit the sides of the rail, 
and laid directly against it, the rail thus serving as a 
support for the paving ; and there is no tendency either 
for the setts to rise or fall, as is the case with the girder 


rail. 

There are in Bradford miles of tramways, of which 
364 miles are laid on the girder system, with rails weighing 
105 lb. per yard, and fishplates weighing 80 Ib. per pair. 
There are 4 miles of Demerbe tramway, constructed of 
rails weighing 704 lb. per yard, and fishplates weighing 
514 Ib. each, and the corporation have further in course 
of construction an additional 104 miles of tramway, which 
they are putting down on the Demerbe system. 

The detailed cost per yard of single track, on the two 
systems, based on the price of materials delivered at 
Bradford, is as follows : 


Demerbe System. 


s. d. 
Rails 3 10 7.9 
Fishplates ... 0 9.4 
Tie-bars R 1 6.8 
Wedges 0 1.4 
Cotters nie ae re on 0 7.1 
Track labour, including curve ... 2 6.0 
Rails, &c., carting Ve =" ee FS 
Packing rails (labour) ... _ ... ti 0 11.0 
Half-inch unscreened granite shingle... 1 0.0 
Cement... oes Re aan ane 0 11.5 
Team labour 0 3.2 
19 5.4 

Girder System. 

8s. d. 
Rails ae i 15 11.2 
Fishplates ... died. Doss 1 88 
Marshall’s patent joints... 0 9.9 
Bolts and nuts... Ebi 0 5.4 
Soleplates ... 1 03 
Tiebars ... si AF 0 2.8 
Unscreened granite shingle 0 4.0 
Cement... aes its és = 0 5.1 
Labour (packing rails) ... —... "ye 0 36 
Road scrapings (for plastering rails)... 0 0.6 
Track labour és ect Se ai ae 
Team labour os 0 16 
Soleplates punching 019 
Blacksmith’s work 013 
Repairs to punches 0 19 
£1 3 14 


Although it will be seen from the foregoing tables that 
the first cost of the Demerbe track is cheaper than the 
girder track, this point is not the most important. There 
is the cost of maintenance to consider, and jodging from 
the condition of the Demerbe track in Leeds- after 
six years’ wear and tear, it does not appear that any re- 
pairs will ever be necessary during the life of the rail once 
it is properly laid. This life I should estimate to be 
about twenty years, whilst the girder rail has to be re- 
newed in 16 years. 

The ——— of the Demerbe system, when they 
compare these rails with the girder type, state that the 
latter rail, when laid on two supports will carry a heavier 





load than the Demerbe rail under the same conditions. 
This is quite true, but the Demerbe rail does not act, nor 
is it intended to act, asa girder. It issupported through. 
out its entire length by a ridge of concrete, and the rail 
merely acts as a metallic covering. 

The advantages of the Demerbe system of tramway 
over other systems may be summarised as follows : 

1. The system is simple, being composed of very few 

It is also cheaper, and can be laid more quickly 
than the girder system. 

2. The rail and concrete resist the heaviest loads with- 
out Naar et depression or other alteration of the 
track. 

3. The cost of maintenance of rails and paving is re- 
duced to a minimum. 

4. The tiebars are constructed without rivets or nuts, 
No poukise or drilling of the rails is therefore necessary, 
as the tie-bars can be fixed to any part of the rail by means 
of the slots. 

5. Curves of quick radii are made at the works, and 
are laid as quickly as straight-track. 

6, The concrete support effectually prevents water 
finding its way under the rail. 

Having regard to the very large sums spent annually 
on tramways maintenance, it is of the highest import- 
ance that lines should be constructed on a system which 
promises the longest working life, with a minimum of 
cost for repairs. ‘he writer, after a considerable experi- 
ence in tramway construction and maintenance, has no 
hesitation whatever in affirming that the Demerbe system 

points which place it far before the girder and 
other systems, and he can confidently commend it to the 
consideration of those having in any way to do with the 
development and extension of facilities for public trans- 
port by means of tramways. And as Bradford is the 
only city in the United Kingdom which has tested the 
Demerbe system, it is perhaps not unfitting that this 
paper should form a contribution to the British Associa- 
tion when it holds its meeting in that city. 








BOILER EXPLOSION AT NORTH WALSHAM. 

A FORMAL investigation, under the Boiler Explosives 
Act, has been conducted by the Board of Trade into the 
cause and circumstances attending an explosion which 
occurred on April 24, at Bacton Wood Mill, North 
Walsham, owned by Messrs. Press and Pallett. The 
commissioners were Mr. Howard Smith, barrister-at-law, 
and Mr. J. H. Hallett, consulting engineer. Mr. Gough 
appeared for the Board. of Trade; Mr. E. Reeve, 
solicitor, for Messrs. Press and Pallett; and Mr. Payne 
(Messrs. Payne, Galloway, and Co., of chester), for 
the Vulcan Boiler Insurance Company, and for Mr. 
Thomas H. Knights, one of the inspectors of that 
company. 

Mr. re h, in opening the proceedings, said that in 
1878 Mr. Thomas Smithdale, of Norwich, exhibited at 
the Norfolk Agricultural Show a new vertical boiler, 
which was purchased by Mr. Brown, of Roughton Mill, 
About 15 years ago Mr. Press, of Bacton Wood, bought 
the boiler at an auction, and used it to supplement the 
water power at his mills. The management of the boiler 
was left to the miller, and the steam pressure at which it 
was worked was, as a rule, 60 1b. to 70 lb. per square 
inch. ae ee ~ made - —— when it 
was pure y Mr. Press, and, indeed, no 
peel, cw had been made by a competent paren wait, 
in 1898, when Mr. Pallett, having joined the firm, all 
their three boilers were insured in the Vulcan Boiler 
and General Insurance Company, Limited. Until that 
time Messrs. Press and Pallett appeared to have known 
nothing of the necessity of having boilers examined 
periodically. The boiler in question was subsequently 
examined by Mr. Knights, an inspector in the employ of 
the Vulcan Company, who reported — its condition 
and recommended that the firebox should be strengthened 
by the addition of two rows of screwed stud sta: To 
was stipulated in the policy of insurance that the load on 
the safety valve should not exceed 70 lb. per square inch, 
and the firm were advised. that if a higher pressure were 
required the firebox should be strengthened as Mr. 
Knights had recommended. Messrs. and Pallett 
thought 70 lb. pressure was sufficient for their purpose, 
but reduced the load on the safety valve, so that the valve 
would blow off at 65 lb. In y, 1899, Mr. Knights 
made another examination of the boiler, and in 
terms similar to those used on the previous occasion. He 
stated that the plates were wasted and pitted, but that 
the boiler was in good working condition so far as he was 
able to see it, but there were parts to which he could not 
get access. On April 23 last, the boiler was at work 
throughout the day at a pressure of from 60 Ib, to 70 Ib. 
On the following day, April 24, steam was raised, and the 
boiler was again used, and at about half-past 10 o’clock in 
the morning, when the pressure was about 60 Ib. on the 
square inch, the boiler exploded. It gave way in the 
firebox, which completely collapsed, except where it was 
locally supported by cross tubes, and the ring round the 
firedoor. The plates on one side of the firebox were 
ruptured for a length of about 17 in., and the escaping 
torrent of steam and hot water was sufficient to 
lift the boiler from its seat and throw it back- 
wards, when, rebounding, it struck the ‘wall of the 
engine-house and brought down the roof. No person; 
however, was injured. The Board of le sur- 
veyors subsequently examined the boiler and found 
that the — valve was loaded to 70 lb. persquare inch. 
They tested the steam a gauge and found it to be 
practically correct. he boiler internally was fairly 
clean ; the fusible plug remained in the crown of the fur- 
nace, and there was no evidence of ae The 
firebox on the fire side was found to be wasted till only a 
thickness of 1s in. remained, the cross tubes also were 
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wasted, and the rivet heads of the vertical seams and 
the cross tube flanges were very much reduced. The 
surfaces of the plates in the lower part of the firebox 
were rough from corrosion, and the root of the flange at 
the bottom of the uptake was deeply grooved. The col- 
lapsing pressure of the firebox when new was about 
217 lb., while at the time of the explosion it was probably 
only about 58 lb. 

Mr. yy then called witnesses, and the following is a 
summary of their evidence : 

Mr. Thomas Smithdale, Norwich, deposed to having 
made the boiler, and subsequently selling it to Mr. 
Brown. 

Mr. Edward Press, of the firm of Messrs. Press and 
Pallett, corn millers, North Walsham, gave particulars 
as to the purchase of the boiler, and said that the workin; 
of it was left to their miller. The man who first 
charge of the boiler knew something of mechanics, but 
for the last 13 years it was looked after by a man named 
Emerson who worked it whenever there was a 
scarcity of water power. Witness gave no instructions 
for the boiler to examined from time to time until 
1898, when the Vulcan Company’s agent called upon 
him, and the boilers were then insured. The boiler had 
never leaked, and he consid it safe. They only 
required a pressure of about 60 lb. The insurance com- 
pany examined the boiler, and the paneer they made 
were subsequently carried out. The reports made to 
them by the insurance company’s inspector conveyed to 
their mind no idea that the boiler was unsafe. They in- 
sured this boiler and their other boilers chiefly because 
they knew it involved an inspection by the company’s 
officers, and they thought if the boilers were unsafe the 
com ay would tell them so in explicit terms. 

Mr. V . W. Pallett and Mr. Shepherd, manager to the 
firm, also gave corroborative evidence, and the latter stated 
that the boiler was only used about 50 days in the year. 

Walter Emerson said he attended to the boiler, and 
occasionally cleaned it out age it, or using a hose. 
He never got inside the firebox, and never saw any sedi- 
ment. The iy wy A poegeone was generally from 60 lb. 
to 70 lb. He had had no mechanical —. He pre- 
pared the boiler for inspection by Mr. Knights, but did 
not take out the firebox, nor unseat the boiler. 

Mr. Thomas H. Knights said he was a boilermaker 
by trade. He had been an inspector for the Vulcan Com- 
pany for 27 years, and had examined about 500 boilers 
every year. He described the steps he took to examine 
the boiler at Bacton Wood Mill, and said that certain 
parts of it were inaccessible, Although some of the plates 
which he could see were thinned by corrosion, he did not 
drill any holes to ascertain the exact thickness remain- 
ing. On the last occasion when he examined the boiler, 
he reported that when next it was inspected it would be 
desirable that it should be laid down on its side so that 
every part of it could be seen. He did not consider that 
his examination was thorough and complete, because 
some parts of the boiler, as already stated, he could not 


get at. 

Mr. J. F. L. Crossland, chief engineer to the Vulcan 
Insurance Company, in his evidence, exp his con- 
fidence in Mr, Knights as an inspector, and said that this 
was the first accident that had happened to any boiler 
under his (Mr. Knights) charge. eir inspectors were 
expected to make as complete an examination of the 
boilers as possible, and in the present case it would 
certainly have been better if the boiler had been removed 
from its position, so that the whole of the interior might 
have been seen. Mr. Knights was one of the company’s 
old servants, and he had confidence in him. All the new 
inspectors held first-class certificates, 

Mr. John McEwen and Mr. W. T. Seaton, engineer 
surveyors to the Board of Trade, gave reports on their 
examination of the exploded boiler. The explosion was 
due to the wasting of the plates of the firebox from 
corrosion on the fire-side. The boiler was not fit for its 
working pressure or anything like it, and the firebox 
collapsed simply from weakness due to its corroded 
condition. 

This concluded the evidence, and Mr. Gough then sub- 
mitted the following questions to the Court, and requested 
judgment thereon : : 

1, What was the age of the boiler, and for what working 
pressure was it construsted ? 

2. When did the boiler come into the ion of 
Messrs. Press Brothers and Messrs. Press and Pallett 
respectively ? 

3. Was the boiler examined by a competent person 
when it was Depp by Mr. Press, and was it periodio- 
ally examined by a competent person from that time until 
the year 1898 ? 

4. Did Messrs. Press and Pallett take proper measures 
to ascertain the pressure at which the boiler could safely 
be worked from the time it came into their possession 
until the year 1898 ? 

56. Whether, having regard to the insurance of the 
boiler in 1898, and to the revorts of examinations subse- 
quently sent to Messrs. Press and Pallett, they should 
have caused the boiler to be periodically examined by a 
competent other than the Inspector to the Vulcan 
Insurance Company ? 

6. Did Messrs. Presa and Pallett take a 
to insure that the boiler was being wor ~ 

Wan the boil ly and th hl} 

7. Was ti ler properly oroughly examined 
oe. T. H. Knights in Maseh, 1898, and coin in May, 
1899, and were full and accurate reports of his examina- 
tions sent te the Vulcan Insurance Company ? 

8. If the boiler was not a examined by Mr. 
Knights upon both or either of these occasions, was the 
Vulcan Insurance Company informed accordingly ? 

9. Whether, having regard to the description and con- 
dition of the boiler as contained in the said reports, it 


measures 
nder safe 


was fit for a safe working pressure of 70 lb. per square 
inch ? 

10. Was the boiler fit for a safe working pressure of 
og per square inch, either in March, 1898, or in May, 
1 9 


11. What was the cause of the explosion ? 

12. Was the explosion caused a the neglect of Mr. 
Edward Press and Mr. Walter W. Pallett, or by the 
neglect of either of these gentlemen ; and was the explo- 
sion caused by the neglect of Mr. T. H. Knights, and, if 
so, is the Vulcan Boiler and General Insurance Com- 
pany responsible for such neglect, and, further, was the 
explosion caused by the neglect of the Vulcan Boiler 
Insurance pope H 

Mr. Reeve and Mr. Payne then addressed the Com- 
missioners on behalf of their clients, and the inquiry was 
adjourned until the following _ : 

in the Court resuming, . Howard Smith gave 
judgment. He reviewed the evidence which had b 
= and went very fully into the history of the boiler. 

e and his coll e, he said, had no hesitation in find- 
ing that the explosion was caused by over-pressure of 
steam, the firebox having become so wasted by corrosion 
on the fire side as to be unable to withstand the pressure 
to which the boiler was subjected at the time. The 
chimney, which led through the roof of the boiler-house, 
was not fitted with a cap, and as the boiler was used 
infrequently, the rain would enter, and mixing with the 
soot would set up corrosion. The Commissioners found 
that Messrs. Press and Pallett did not take a r mea- 
sures to ascertain the pressure at which the boiler could 
be safely worked from the time it came into their posses- 
sion until the year 1898, when they insured it with the 
Vulcan Boiler and General Insurance Company, chiefly 
for the purpose of getting it inspected. But the boiler 
was neither thoroughly nor properly examined by Mr. 
Knights in March, 1898, or in May, 1899, but the Vulcan 
Company seemed to be satisfied with his inspections. 
Having regard to the fact that Mr. Knights reported that 
the firebars had not been removed, it would have been 
better if the matter had been further considered. No 
doubt Mr. Knights was a perfectly competent man, and 
he might have ascertained, on proper inspection, the true 
condition of the boiler, but he neglected his duty. This 
neglect of duty, the Commissioners thought, was explained 
by the excellent condition of the shell and the water 
spaces, which had deceived Mr. Knights as to the condi- 
tion of the rest of the boiler, and led him to make no 
thorough examination. The Commissioners, therefore, 
found that there was some excuse for his neglect, but 
that neglect had without doubt caused the explosion, for 
which, therefore, they found him to blame. Having 
regard to the description and condition of the boiler, as 
contained in the reports of Mr. Knights, the boiler, in the 
opinion of the Commissioners, was fit for a workin 
pressure of 70 lb, per square inch, but as the report show 
that the firebars had not been removed in preparation for 
the examination, it would have been wiser if the chief 
engineer of the Vulcan Insurance Company had requested 
further information before settling the working pressure. 
The boiler, as regards its condition, was certainly not fit 
for a safe working pressure of 70 lb., or anything like it, 
either in March, 1898, or May, 1899. In the opinion of the 
Commissioners, the explosion was not caused by the neglect 
of Mr. Edward Press and Mr. Walter Pallett, although 
their neglect had in some measure conduced to it, because, 
had the boiler been examined prior to 1898 by some com- 
sewed person other than Mr. Knights, it would probably 

ve been condemned. At the same time, having con- 
sulted competent persons in 1898, they were not directly 
to blame for the explosion. Neither was the explosion 
caused by the neglect of the Vulcan Insurance Company, 
but it was caused by the neglect of their servant, for 
which they, of course, were responsible. 

On this finding by the Court, Mr. Gough asked that 
Messrs. Press and Pallett and the Vulcan Insurance 
Company should be ordered to pay a part of the costs of 
the investigation. 

In reply, Mr. Howard Smith said that the order of the 
Court was that Messrs. Press and Pallett pay to the 
Board of Trade the sum of 5/., and the Vulcan Boiler 
Insurance Company 40/., towards the costs and expenses 
of the investigation. 





LAUNCHES AND TRIAL TRIPS. 

On Friday, September 25, the~ Banshee, Colonel 
M‘Calmont’s new yacht, built from designs by Messrs. 
Cox and King, of Suffolk-street, Pall Mall, by Messrs. 
Ramage and Ferguson, Limited, Leith, went on her 
official trial in the Firth of Forth, and attained a mean 
speed of over 15 knots on the measured mile, which was 
considered most satisfactory. The vessel resembles a war 
ship, having a ram bow and cruiser stern, two funnels, 
two short pole masts with signal yards and mounti 
and quick-firing guns on her deck. She is 229 ft. 8 in. 
— upon the water line, 29 ft. 4 in. in breadth, and 
18 ft. hin. moulded depth to main deck, but the side 

ting is carried up 7 ft. 6 in. higher for a length of over 
00 ft., forming a long bridge house, in which a number 
of the — cabins are situated. The v is pro- 
pelled by two sets of triple-expansion engines supplied 


ese bronze. The coal bunkers have a capacity of 
about 230 tons, shit 





The s.s. Nina, built by Messrs. Craig, Taylor, and Oo., 
Stockton-on-Tees, for Messrs. Fratelli Cosulich, of 
Trieste, proceeded to sea for her trial —- Monday, the 

vessel are : 


1st inst. ae dimensions of the 
341 ft. by 45 ft. by 28 ft. 6 in. depth moulded. She has 








been built to Lloyd’s highest class, to the spar deck ru 


with steam from two large boilers. The propellers are of | 3 


with poop, bridge, and topgallant forecastle. Triple. 
expansion engines have been supplied by Messrs. Thomas 
Richardson and Son, Limited, Hartlepool, the cylinders 
being 24 in., 38 in., 64 in. in diameter by 42 in. stroke 
and with two large boilers working at 180 Ib. ure, 
with Morison’s evaporator and feed-heater. Through. 
out the whole of the trip the engines worked with S 
greatest smoothness, a speed of about 114 knots being 
maintained. 





Previous to departing on her maiden voyage to New 
Orleans, the twin-screw steamer Mechanician proceeded 
down Belfast oo on her trial trip. The Mechanician 
has been built and engined by Messrs. Workman, Clark, 
and Co., Limited, t, for the Charante Steamship 
Company, Limited, of which Messrs. T. and J. Harrison, 
of Liverpool, are managing owners, and is the sixth 
vessel built for them by Messrs. Workman, Clark, and 
Co., Limited. The highest class at Lloyd’s 100 Al, and 
the Board of Trade requirements fora passenger certi- 
ficate have been complied with in every respect; nine 
—_ bulkheads subdivide the vessel ; there is also 

le 


a double bottom for water ) extending the entire 
length. rad yo and a deep tank hold amidships may 
also be utilised for water ballast. The principal dimen- 


sions of the Mechanician are: Length, 482 ft.; breadth, 
57 ft.; — moulded, 42 ft. 4 in., with a gross tonnage 
of 9044. In order to discharge the enormous cargo of a 
vessel this size with rapidity ten wood and ten steel der. 
ricks worked by ten of Messrs. J. H. Wilson and Co.’s 
steam winches are provided. The machinery consists of 
two sets of triple-expansion engines with the most modern 
improvements in auxiliaries introduced ; steam is sup- 
= a two large double-ended and one single-ended 
stee. er. 





There has just been added to the fleet of Messrs, 
Hamilton, Fraser, and Co., of Liverpool, another steel 
screw steamer from the yard of Messrs. William Gra 
and Co., Limited, West artlepool. The vessel, which 
has been named the Inchdune, is 360 ft. in length, 48 ft. 
in breadth, and 29 ft. in depth; and her deadweight 
capacity on 23 ft. draught is 6100 tons. The features 
of interest in this steamer centre round the engines and 
boilers, which consist of a set of Mudd’s patent 5-crank 
engines working in quadruple expansion, and two boilers 
of the ordinary marine type working at a pressure of 
267 lb. per square inch. The boilers are fitted with Ellis 
and Eaves’ system of induced draught, an arrangement 
of superheating patented by the Central Marine Engine 
Works, Serve tu and Mossman’s patent boiler water 
circulator. At the trial in Hartlepool Bay, and in the 
subsequent deep-sea trials which were continued on the 
sone Dover, the “egy in every way os 
actory. mn average speed o! ots was registered, 
the vessel being in ballast and bunker trim. 


On Wednesday, the 3rd inst., the new steamer River- 
dale, built by the Sunderland Shipbuilding Company, 
Limited, p ed on her official trial. She is a steel 
screw steamer, 360 ft. between perpendiculars by 48 fb. 
broad by 31 ft. deep. The vessel will carry 7100 tons 
deadweight on 24 ft. 6 in. draught. The main engines 
are by the North Eastern Marine Engineering Company, 
Limited, Sunderland, and have cylinders 26 in., 424 in., 
and 694 in. in diameter by 45 in. stroke, steam bei 
supplied by three |] boilers working at a pressure 0 
180 lb. per square inch. The vessel has been built to the 
order of Messrs. James Little and Co., of Glasgow. The 
trial was most successful, and a speed of 11} knots was 
obtained. After the trial trip the vessel left for Cardiff 
to load for Port Arthur. During construction both bull 
and machinery have been under the superintendence of 
Mr. Muir, of Glasgow, on behalf of the owners. 





Our CoaL ABRoAD.—The exports of coal from the 
United Kingdom continue to increase, having amounted 
in September to 4,115,197 tons, as compared with 
3,763,206 tons in September, 1899, and 3,506,218 tons in 
September, 1898. The exports to Germany and France 
appear to be steadily expanding, Germany having taken 
last month 571,645 tons, as compared with 466,245 tons 
in September, 1899, and 484,471 tons in September, 1898 ; 
and France, 643,897 tons, as compared with 476,923 tons 
and 470,939 tons respectively. The aggregate exports of 
coal from the Uni Kingyom in the nine months end- 
ing September 30 this year, were 34,332,923 tons, as com- 

red with 32,506,559 tons in the corresponding period of 

899, and 26,255,872 tons in the corresponding period of 
1898. France is still our t foreign coal customer, 
having taken 6,268,444 in the first nine months of 
this year, as meer with 4,977,958 tons in the corre- 
sponding period of 1899, and 3,923,304 tons in the corre- 
sponding period of 1898. The exports to Germany were 
4,423,454 tons in the firat nine months of this year, a8 
compared with 3,793,166 tons and 3,374,769 tons roar. 
tively; to Italy, 4,006,826 tons, as com wil 
4,248,854 tons and 3,502,409 tons respectively ; econo | 
2,712,714 tons, as com with 2,902, tons an 
1,694,725 tons respectively ; and to Sweden and aye 
3,281,629 tons, as compared with 3,438,662 tons ' 
2,451,761 tons respectively. Coal was also shipped bed 
the use of steamers in foreign trade to he 
extent of 8,753,829 tons in the first nine months of ry 
ear, as com with 9,135,485 tons in the correspon¢- 
ing period of 1899, and 8,260,544 tons in the correspond- 
ing period of 1898. In one way or another coal ns 
ingly left our shores in oy’ os ros, pon of bag tno 
extent o tons, as 
with 41-645,044 tons in the ing period of 1899, 





le, | and 34,516,416 tons in the corresponding period of 1898. 
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‘«‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprep sy W. LLOYD WISE. 


SELEOTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 
umber of views ee ies cs eee 
The suamber of vies Firnone are mentioned, the ‘s 
illustrated. 
Feet incentions are communicated from abroad, the Names, de., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent O 
mch, 25, Southam; Buildings, Chancery-lane, 


atent has been a caus hae. 

Anu person may at any time within two months from the date of 
the advertisement of @ complete Specification, 
ive notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


A. Ventzki, Graudenz,Germany. Machine 
Pioughs. [2 Figs.] June 1, 1900.—-For steam ploughing with 
oue engine and an anchor car, the car is provided with a vertical 
spade anchor on the plough side, and the anchor is adapted to 
be mechanically saised and lowered by gearing actuated from the 
prough rope wheel. The operation of the device illustrated is as 
follows: When the plough is returning to the motor, and the 
vagon is relieved frcm the pull of the rope, the lever is moved 


10,128. 


Fig.1. 






































into poaiticn 1, and the clutch is engaged in order that the shaft 
may be driven to raise the anchor ; then the lever is thrown into 
position 3, and the clutch is engaged so that the wagon may 
advance. Next the lever is moved back to position 1, the clutch 
is again engaged, and the anchor driven into the ground, after 
which the lever is moved to position 2, in which position neither 
clutch is engaged. The anchor wagon is now in its working 
position, and the plough may be made to travel back to it. 
(Accepted August 22, 1900.) 


ELECTRICAL APPARATUS. 


21,720. T. Bell, Eccles,and 8S. 8. Berry, Salford. 
Electric Light Switches. [5 Figs.] October 31, 18£9.— 
This invention provides a switch of the ‘‘ tumbler” type specially 
designed for high potential, but also suitable for ordinary circuits. 
The switch is made of metal and porcelain, no fibre or other 
insulating material, except porcelain, being used in its manufac- 
ture, the two contact pieces being ted by a p lai 
bridge for the prevention of arcing. The contact piece which 
connects the terminals is made in the shape of a fork, and is 








(which is 
made with two small spirals at each end, the loose ends of which 
pass under the contact piece) which holds the switch in the ‘‘on” 


actuated by the porcelain handle Ly means of a sprin 


aud “off” positions, and prevents it remaining in any inter- 
mediate positions between “on” and “off.” The bracket which 
tupports the lever or contact maker is fastened to the porcelain 
‘y means of a screw which clamps the bracket to a projecting 
portion of the porcelain base, so that no screw or metal portion 
100s same projects through the said base. (Accepted August 22, 





20,751. E. Andrews. Dresden, Germany. Motor 
Car Stcoring. [1 Fig.) October 17, 1899.—For steering motor 
= 
= 
<—e 









(26,751) 


performed with the consumption of a comparatively small 
quantity of water. 
tower by means of several distributors so constructed t the 
peg bypasses through a vertical or downwardly dischargin 
pe, puch 


pa 
allow the ecessary, 
and the top of the inlet pipe is fitted with a blank flange to 
facilitate periodical cleaning. (Accepted August 22, 1900.) 


pl 
1897, and which do not 
for each valve, and for the 
ignition by the eccentric which actuates the inlet valve, accord- 
ing to this invention an ignition valve casing similar 
u 


is obtained by causing the motor armatures to revolve at different 
speeds 80 a —— to which they are eee at 
correspondingly different speeds. This is accomp! y vary- 
ing the resistance in one or both of the armature circuits. The 
diagram illustrates the arrangement employed. The field magnets 
of one motor are ae in a series circuit with the field magnets 
of the other motor. @ armatures are connected in parallel 
circuits, in each of which is a@ number of The 
amount of resistance in circuit is varied by the position of 
the switch arm which connects the two circuits. With the arm in 
the position shown each circuit has an equal and minimum resist- 
ance; when it is moved to the left or right one or other of 
the circuits has its resistance increased. The arm may be so dis- 
that its movement to the right or left so affects the motors 

that the vehicle moves to the right or left accordingly. (Accepted 
August 22, 1900.) 
22,102. J. Y. Buchanan, Edinburgh. Cables, 
{1 .] November 4, 1899.—The insulation of a cable, according 
to this invention, —— alternate layers of gutta-percha and 
a mixture of india-rubber with ozokerit, and in some cases other 
substances. Three layers of insulation are preferred, the middle 
layer being the rubber compound, which, according to one pre- 
scription, may consist of 40 per cent. ozokerit and 60 per cent. 
rubber. (Accepted August 22, 1900.) 


20,544. R. Bowman, Cr: 3 
Be (3 Figs.] October 13, 1899.—This watertight mining bell 
is of the class in which a flexible diaphragm attached to the case 
and to the hammer would permit movement of the latter while 
maintaining a watertight conncction thereto. The armature has 
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a rocking motion, and \he hammer-rod slides in a hollow gland 
box in the interior of which the flexible diaphragm is situated. 
switch worked by means of a rod passing through a stuffing-box 
serves to convert the bell from single stroke to trembling, or 
vice versa. (Accepted August 22, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


20,001. XZ. J. Duff and The United Alkali Company, 
Limited, Liverpool. Gas Wash Towers. [2 igs.) 
Octoter 5, 1899.—Wash towers for — and scrubbing gases 
obtained from gas producers, and in which the said cooling and 
sorubbing are effected between the apparatus for superheating 
the mixture of air and water vapour on its way to the producer, and 
the acid tower in which the ammonia products in the producer gases 
are recovered, are provided with means for distributing the wash- 
water uniformly throughout the interior of the wash tower for 
the yu pose of enabling the cooling and scrubbing to be efficiently 


Fig.1. 
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The water is introduced at the top of the 


tha 


projected on toa 
as to cause it to be un! ly ——— the tower. 
is introduced through an opening ently large to 
pipe and plate to be withdrawn for cleaning if n 


16,536. E. T. H. and L. Gardner, Manchester. 
osion Engines. (3 Figs.) August 15, 1899.—In ex- 

ion engines such as are described in Specification 18,210, 
rmit of a te cam being employed 
rpose of controlling the timing of 


to those 


ing to the ignition chamber. A rocking or carrier lever has a 
ip lever mounted axially upon it and a rod engages the levers 





rod the purpose of actuating or controlling the valves. (Ac- 


ed August 22, 1900.) 


12,136. W. E. Simpson, London. Variable Speed 
Gear. (8 Figs.) June 10, 1899.— d gearing for use with 
motors working on the Otto cycle has the usual half-speed cam- 
shaft and pair of gear-wheels made of such strength as to be 
capable of transmitting the whole power of the motor, and on the 
cam-shaft is mounted a third pinion or wheel gearing with a 
fourth pinion or wheel co-axial with the motor shaft. In line 
with the motor shaft is a second shaft upon which is a clutch 
adapted to engage either with the motor shaft or with the fourth 
pinion or wheel, in such manner that the second shaft may be 
driven at the same speed as the motor shaft, or at such other 








speed as is determined by the ratio of the third and fourth wheels. 
The ratio of the first and second gears must be as 2 tol or a 
multiple thereof ; for instance, 4 to 1, in which latter case the 
cams would be double, so as to give two four-stroke cycles per 
revolution of the cam-shaft. A special form of clutch is described, 
Additional pairs of gears and clutches may be employed when 
more than two speeds are required, and an idle wheel may be 
inte between one or more pairs to obtain a reverse motion. 
The whole of the gearing is enclosed in the casing of the motor, or 


ina pres attached the reto, having means for centralising it, and 
the clutch may be immersed in a bath of water or oil. (Accepted 
August 22, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


22,618. H. 8. Land, London. Lathe Tools. [5 Figs.) 
November 13, 1899.—This invention relates to tools for machines, 
designed for cutting and shaping a number of similar articles. 
The material to be cut and shaped is held in the chuck of a 
lathe, and that portion of the material to be immediately acted 
upon enters a face or supporting on upon the Sool tation 
haviog an opening approximately of the shape of the material to 
be fed through it. e faceplate is removably held in the tool 
holder, and is capable of free rotation with relation thereto, 
to this end is preferably secured by means of ball bearings inter- 
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er a0 between the plate and holder, the bearings themselves 
ng protected from the ingress of dirt or other substances by a 
separate sleeve. The tool holder is provided with jaws or grip- 
ping plates adapted to receive one or a series of cutting or Pr 
ng tools which can be set at any desired point or angle with 

to the material to be acted upon, it being deemed pre- 
ferable to have cutters or shapers u ite sides of the 











Cars which are driven by two electro echan' 
such as levers or the like are dapeneel wend on deaired sous 


ly used contains a double or compound valve adapted to 
n and close a passage leading to the combustion chamber, and 
ultaneously to close or open an air vent, and a passage lead- 





work at the same time, this construction giv pone iy eh 
work, The cutters arranged so as to be forward 
plates. (Accepted August 22, 1900.) 


5 e may be 
through the jaws or gripping 
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16,609. T. H. Massey, Wigan, and L. Ashworth, 
Friction Couplings. [4 Figs.) August 16, 

1899.—In a friction coupling for the transmission of rotary motion 
there is fixed upon the shaft or axis of the part to be rotated a 
hollow disc, upon the boss of which is formed or secured a tooth 
wheel and a loose driving pulley. The arms of the loose pulley are 
situated at diametrically opposite points at equal distances 
from the centre, and have two or more bosses each to 
receive a toothed pinion arranged in gear with the toothed wheel 
and kept in position longitudinally by means of screw nut studs 
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passing through them and through the bosses on which they are 
mounted. Behind the nuts of the studs are springs, or a series of 
elm discs adapted to receive between them metal discs secured 
upon the bolts, so that when screwing the nuts up, the pinions 
are locked to the pulley, and, being in gear with the wheel on the 
boss of the hollow disc, thus serve to turn the latter. By tighten- 
ing the nuts more or less the contact between the pulley and 
toothed pinions can be adjusted to overcome the nominal driving 
resistance, but in such manner as also to yield to any unusually 
great strain. (Accepted August 22, 1900.) 


MILLING AND SEPARATING MACHINERY. 


20,557. F. E. Whitham, Sowerby Bridge, Yorks. 
Balancing Mill Stones. [4 Figs.) October 13, 1899.— 
Asa means of balancing under-driven millstones, whereby they 
may, by a single adjustment, be balanced so as to compensate 
for undue wear at any given part, two or three annular rings are 
fiited around the pan or frame which carries the millstone, and 
each cf the said rings is cast solid (preferably of rectangular cross- 
section) for a portion of its length, the remainder being of a corre 


-_ 

sponding hollow ee2tivn. These rings may be rotated about the 
pan either separately or tozether, to shift their ceutre of gravity 
to any required point, thus compensating for uneven wear of the 
millstone and maintaining the whole in balance. The pan has a 
central conical sleeve on which the driven millstone fits, the said 
sleeve terminating in a dome-shaped bearing for the end of the 
driving shaft, which carries a cam to engage a projection on the 
inner side of the conical sleeve. (Accepted August 22, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 

11,166. G.W.Gesner, Brooklyn, New York, U.S.A. 
Hydrogen iron Alloy.’ [10 Fige), June 2, 1000.—This in- 
vention refers to improvements on the matter described in 
Specification 9403 of 1897, and it is stated that ‘the theory of 
that patent” lies in the absorption of hydrogen by iron, com- 
menc' ng at the surface and proceeding inwardly, so that surface 
flakes of the alloy are formed. It is stated that these surface 


flakes are friable in proportion as th 
the elimination of ficiently hy: nised metal, the detached 
flakes are through a crusher sifted, the r particles, 
which ha escaped ee ae to their being less friable 
be assumed to contain insufficient hydrogen, being returned for 

treatment. A modified form of furnace and hydrogen 


a contain hydrogen, so that for 





sequently deoxidised by a supply of ni 


20, 
Cou 
coup! 
pose of preventing the coupling from becoming disengaged under 


shock. The second figure shows the relative position of the 


ordinary formation. (Accepted August 15, 1900.) 


web (or webs temporarily connected together) is passed through 


supplying apparatus are described, the hydrogen being obtained 
from the decomposition of steam, the oxygen of which fs absorbed 
by the interior surface of the generating coil which is main- 
ed at a high temperature, the interior of the coil being sub- 
aphtha. Crushing and sift- 
ing devices are described. (Accepted deaguet 22, 1900.) 
H. Askew and T. Smith, Stubbin, Yorks. 
ling Hook. (3 Figs.] October 18, 1899.—A coal corve 
g-hook is as shown in the drawings for the pur- 





various parts after a shock has occurred which it is stated would 
have been of sufficient force to disengage a coupling-hook of 


TEXTILE MACHINERY. 


16,731. W. Mather, Manchester. Fabric Bleach- 
ing Ap tus. [7 Figs.) August 17, 1899.—In apparatus 
for bleaching cotton fabric without twisting or creasing it; the 


an opening on the upper side of a cylindrical vessel, and in that 
vessel is wound upon a fluted mandrel eo as to form a roll. The 
vessel being then closed, the fabric is pushed — a perforated 
partition, which separates from the main vessel a compartment at 
one end of it. The vessel is partially filled with the solution with 
which it is desired to impregnate the web, so that while the web 
is being wound upon the fluted core it becomes saturated with 
the solution. After the veesel is closed, further solution is added 
to fill the vessel, and by means of a pump, pipes, and valves the 
solution is caused to circulate from the main vessel to the compart- 
ment, or vice versa ; ing in its course through and between the 
convolutions of the rolled web, in streams approximately parallel 














tothe axis of the roll. In order to insure that the flow sha ! be rarallel 
to the axis of the roll, the web, before it is rolled, may have pieces of 
impervious fabric attached to its ends so that, when rolled, these 
pieces form internal and external covers preventing radial flow of 
the fluid. During the circulation of the fluid, the roll of cloth 
and the perforated plate against which it is pressed are slowly 
revolved go as to bring every portion of the roll under the same 
conditions of circulation, and thus secure uniformity of treatment. 
The solution may be heated in the course of circulation, and may be 
applied under pressure. After treatment the door on the top of 
the vessel is again opened, and the roll being moved away from the 
tforated ition plate so that it can revolve freely, the web 
is unwound and then conducted onwards to be soured if neces- 
sary ; and finally washed by apparatus in which it takes a zigzag 
as > is sprayed upon by jets of liquid. (Accepted August 
" ® 


PUMPS. 


1076, A.J. Wilton, London. Pump Valve Motion. 
(2 Figs.] January 17, 19(0.—In the valve motion of direct-acting 
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pumps and for the purpose of providing means for adjusting the 
connection between the saddle sleeve or other device upon the 


pump-rod and the usual vibrating valve-controlling lever ; 

is fitted upon the pump or piston-rod at each side of the van 
operating lever at the points of engagement a collar or sleeve 
carried by an eccentri pin or bolt, the arrangement 
being such that by adjusting and locking the said pin or bolt or 
the collars the latter are moved eccentrically so as to adjust and 
take up any slackness between them and the vibrating lever with 
which they en In one such construction the vibrating lever 
is bifurcated and passes over a sleeve or saddle-piece fixed to the 
piston or valve-rod. The said sleeve is extended on its lower side 
and adapted to receive two through bolts, each designed to carry 
(and made eccentric with) two collars, one at each end, disposed 
at either side of the sleeve, one collar being fixed and the other 
movable. The bolts and collars are secured in position by locking 
nuts, and the bifurcated end of the valve-controlling lever 

down at each side of the sleeve between each pair of collars with 
which it onmnges. By releasing the locking nuts and turning the 
eccentrically disposed pins the collars mounted thereon may be 
accurately adjusted so as to reduce or increase the distance be- 
tween them and the lever they engage, and thus the frictional 
contact may be adjusted and slacknees reduced to a minimum 

(Accepted August 22, 1900.) : 


17,815. J. Atkinson, Margie. Cheshire. Reci 
cat: e z 0 or Electric Pump. [3 oF | 
September 4, 1899.—This invention provides a reciprocating a 
ratus without rotating parts, and which may be used as an engine 
dynamo or as an electric compressor. The electrical portion of 
the apparatus in the device shown comprises an electro field 
magnet of special form, an armature having a single winding and 
adapted to move into and out of the magnetic field, and in some 
cases a commutator. The mechanical portion of the apparatus 
comprises a piston and cylinder, and these have ports by which 
the movements of the piston control the admission and exhaust 
of steam or other working fluid. When acting as a motor, as 
the speed increases the steam admitted for each stroke becomes 
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less, co that the engice is, to some extent, self-gcverning. Special 
attention has been yaid to the cushioning arrangements ; and it 
is stated that the pieton may r ciprocate at the rate of mapy 
thousands of double strokes per minute, and also that “electric 
currents can be economically produced by these machines, which 
are of very moderate dimensions for the results obtained. The 
piston moves almost frictionless in the cylinder, care being taken 
to prevent any unbalanced side strains. The steam can be very 
economically utilised with a very high rate of expansion, and 
owing to the high rate of the reciprocations the loss from heating 
and cooling may be extremely small. The economical use of the 
steam also will extend to very much lighter loads than in steam 
engines as usually constructed.” (Accepted August 15, 1900.) 


VEHICLES. 


12,430, F. Strickland, Putney, Surrey. Motor Car 
Water Cooler. [3 Figs.] July 10, 1900.—Cylinder water 
coolers for explosion motor vehicles, according to this invention, 
comprise pipes or turns of pipes separated from one another and 
pressed into contact with or united integrally to a layer or layers 
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of wire gauze. The ccoler is disposed co that air is driven over 
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the pipes in tubes and through the gauze. The gauze may be 
co Or wire, and as it is in conducting contact —_ 4 
tubing—for example, soldered to it—liquid passed throug a 
tubing is readily when such apparatus is exposed oat ; 
front part of a motor car in motion. (Accepted August 15, 1 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 
Descriptions with illustrations of inventions patented in = 
United of America from 1847 to the Fey time, be 
reports of trials of patent law cases in the United States, may 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
street, Stranc. 








thet 12, 1900. ] ENGINEERING. 
~—HENDEY- -NORTON LATHES ARE EAGERLY SOUGHT FOR BECAUSE THEY MAKE WORK EASY. 


y These Machines were awarded a Gold Medal at the Paris Exposition, 


ALL change gears are already “changed” for the other thread you wish to cut. You 
reverse travel of carriage by handle at side of apron, always at hand, spindle running 
continuously in one direction, and can have double the number of spindle speeds in con- 
sequence. The Automatic Stop gives a feeling of absolute safety when you are boring or 

’ thread cutting to shoulders, and saves lots of time at these (otherwise stopping) points. 


The self-oiling, self-adjusting taper bearings of head, used on all sizes up to and 
including 20 in., take care of themselves better than they can be taken care of. 


Then, too, you know the. Lathes are all thoroughly tested in every way, and ARE 
ACCURATE; ‘and you can have the test sheet for the asking. 


Ask the agents of your country how many they have sold and are continuously selling. 














































16 in. by 6 ft. Hendey-Norton Lathe. 








MANUFACTURED BY 


-THE HENDEY MACHINE COMPANY, Torrington, Conn., U.S.A. 






























Our Agents are: -CHAS. CHURCHILL & CO,, Ltd., London, for Great Britain, ADPHE. JANSSENS, Paris, for France. 

STUSSI & eteinimmecomcconitiicmceesiiaaeenteain Milan, for Italy. i: SOMRRRIRSEDY. &-SCHUTTE, Berlin, for other European Countries. . 4034 
mw cart PETER BROTHERHOOD, »2rereseson 
SIMPLE or COMPOUND HIGH-PRESSURE 

S-GYLINDER ENGINES MECHANIOAL ENGINEER. AIR 
open or Bacio. —-»-BohVodere Road, Wostminster Bridge, LONDON, 8.£. COMPRESSORS 
ee s : TORPEDO SERVIOE, &., 
FOR DRIVING Bay ga 
FANS, PS 
CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, HIGH-SPEED — 
DYWAMOS, ENGINES 
AND OTHER FoR 
HIGH-SPEED 


Driving Dynamos, &c. 
AS SUPPLIED FOR 

H.M. YACHT “VIOTORIA & ALBERT ” 

H.M.8, “ ROYAL SOVEREIGN,” 


MACHINERY, 


AS LARGELY USED in the BRITISH 





H.M.8, “ MARS,” 
AND FOREIGN NAVIES. H.M.8. “ PRINCE GEORGE,” 
| ~ HAMS, “ LEVIATHAN,” as 
: nego DOUBLE-ACTING OPEN COMPOUND ENGINE AND DYNAMO. H.M.8. “ G00D HOPE,” &c., &c. 


GHORGE! ELLIoTt & OO. 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANC’S LAY WIRE ROPES, 


snd saer Wie sopes sr tas, Orenen ight Centar Swe yp 2 


OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LOOKED OOIL ROPE, 101 
SS 


HE LEEDS FORGE COMPANY, Ltd., _SEDS, 


(AGENTS; Mussrs. "TAITE & CARLTON, 68, QUEEN VICTORIA STREET, E.O.) 
x MAKERS OF BYERY DESCRIPTION OF PATENT PRESSED STEEL ROLLING STOCK. 


Suitable for any gauge. 






















30-Ton 


vil . BOGE 
Seen COAL WACON 


4 ft. 8 in. gauge. 


eet 3788 


= ————- Tare: 18 tons 2 ewt. 
= —— “Capacity: 4447 cuble ft. 
Length inside: 89 ft. ¢ ia 
Width: 7-ft. 3 in. 

Length over Buffers : 43 ft. 



























train length 40 per cent, 


ard 25 per cent, respectively. The above wagon will safely traverse curves of 100 ft. radius. - 
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2225. ‘ 
Arrangement with 
Patent 
Belt Guard, 


1891. 


Sole Licensees of the Weston Patents for Great Britain and the Colonies. 
We make Centrifugal Machines for the separation of liquids from solids, 
and for the separation of liquids of different densities. 


OVER 6,000 MACHINES MADE BY US ARE IN USE. 











We are also Makers of Steam Engines, Pumps, Conveyors, 
Elevators, and all Plants for the treatment of Sugar after 


boiling. Very special attention is given to Crystallization in 
Motion, either for Cane or Beet Sugars. 
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PATENT "STEEL-FRAME WESTON” 
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Patent Water-Driven 
Pivot Hydro-Extractor. 
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Patent Centrifugal 
Oil Economiser. 
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DESIGN OF ALTERNATORS. 
By H. F. ParsHaLt, M. Inst. C.E., and 
H. M. Hosarr. 

(Continued from page 465.) 

Tar ‘*SHort-Crecurr” CuRVE. 

Tae ‘‘ short-circuit” curve is a curve plotted 
with field excitation as abscissse, and with armature 
currents on short circuit as ordinates, the alternator 
being driven at its normal speed. The current 
reaches its maximum value when the slot is 90 deg. 
behind the mid-pole-face position (i.e., the angle 
of lag is 90 deg.). Hence the full armature strength 





Fig.42. 





Amperes in Armature. 


(6873.C.) 





1000 2000 3000 


ve 
(5373.0) 


VOLT AMPERE CURVES 
Unity Power Factor: 


2800 


8 
8 


2000 


Terminal Voltage 


(837390) 


Amperes Output. 


18 exerted in direct opposition to the field spool 
magnetomotive force, and the field excitation re- 
quires to be of such a value as to suffice to over- 
come the small C.R. drop in the armature conduc- 
tors. Therefore the ampere-turns per field spool 
will, for each value of the armature current, be just 
about equal to the maximum value of the armature 
ampere-turns per pole-piece. The curve will be 
et line passing through the origin and 

ough the point, having 100 amperes for its ordi- 
hate and 1980 ampere-turns for its absciss, this 

ing the maximum armature ampere-turns per 
pole-piece at full-load current of 100 amperes. The 
CaLcuLation or THE VorT-AMPERE CURVE. 


curve is given in Fig. 42, 
The volt-ampere curve is taken with constant 








CURVE OF ARMATURE CURRENT 


on Short Circurzt ab normal 


3000 4000 
Ampere turns per Field Spool. 


4000 
Ampere Turns per Field Spool. 






field excitation, and is plotted with ordinates repre- 
senting the terminal voltage, and abscisss repre- 
senting the amperes output. The curve is a func- 
tion of the power factor of the load. 


Vott-AMPERE CuRVE FoR Power Facror = I. 

For the greatest accuracy, the calculation of the 
volt-ampere curve requires a knowledge of the 
inductance of the armature winding for all positions 
from the mid-pole-face position to the position of 
minimum inductance. Generally, however, one 
obtains a curve amply satisfactory for practical pur- 
poses, by taking at all positions, the average value 
of the inductance. We shall now proceed to make 


a 
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Terminal Vol 


{5373-£) 


Fig.45 
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5000 


Terminal Voltage 


373.4) 


Terminal Voltage. 








250 800 


the calculation for the alternator, using the mazi- 
mum value of the reactance (18 ohms) for all cur- 
rent outputs from zero amperes up to 75 amperes 
(75 per cent. of full-load current), the average value 
(15 ohms) from 75 amperes up to about 150 am- 
peres, and the minimum value (12 ohms) from 150 
— up to the amperage at short-circuit. 

he following no-load saturation curve (Fig. 43), 
which differs from that of Fig. 36 (page 464 ante) 
only in being carried up to high saturation values, 
is used in the calculations : 

It has already been found (see Fig. 34, page 
228 ante) that 4200 ampere-turns are required for 
2250 volts with full non-inductive load of 100 
re curve will be cal- 


amperes. So the volt-am 
eld excitation of 4200 


culated with a constant 
ampere-turns. 












69 





For zero amperes py we find from the satu- 
— curve of Fig. 43 that we shall have 2900 
volts. 

For 40 amperes : 

Reactance = 18 ohms. Reactance voltage = 720. 

The problem is to obtain the corresponding ter- 

minal voltage : 
Let terminal voltage = x. 


Then tangent of angle of lag of position of 
maximum current behind mid-pole-face position = 
720 

% . 


Power Factor = 1:0 













100 450 
Amperes Outpub 


VOLT-AMPERE CURVES 


for Zero & Umty Power Factors 


Amperes Output 


VOLT AMPERE CURVE. 
Zero & Unity Power 


100 
Amperes Output. 


160 200 


Full armature strength, with 40 amperes, is 


40 ii : 
ia x 1980 = 790 ampere-turns. 


The demagnetising component of these 790 

ampere-turns is equal to 
sin (tan— m) x 790. 
Hence the residual ampere-turns are equal to 
4200 —sin( tan 2) x 790. . (A) 
x 

And in Fig. 43 the ordinate corresponding to this 
abscissa, must equal the volts x. The quickest 
practical method is to substitute trial values for x 


in the term (A) until the correct value is found 
thus : . 
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Try x = 2500 volts. - 
—sgi —1 
4200 —sin{ tan 2500 ) * 790. 
4200 - sin (tan—! .29) x 790. 
4200—sin 16 deg. x 790. 
4200 —.28 x 790. 
4200~ 221. 
3979 am pere-turns. 

This corresponds (see saturation curve of Fig. 43) 

to 2780 volts. Too high. 
Hence try x = 2800 volts. 
4200—sin(tan— | x 790, 
2800 
4200—sin (tan— .257) x 790. 
4200—.25 x 790. 
420 —198. 
4002 —ampere-turns. 

This corresponds to 2800 volts. 

Hence x = 2800 volts. 

Similar calculations for other points give values 
from which the full line curve of Fig. 44 is plotted. 
If the average value for the reactance (15 ohms) 
had been taken throughout the whole range of the 
curve, the shape would have been altered, as shown 
by the dotted curve of Fig. 44. Of course, the full 
line is the more correct curve, and will more nearly 
check the experimental curve. But the saving in 
time secured by the use of the average value 
throughout, is justified in the majority of cases 
where there is occasion to calculate such curves. 

The upper portion of the volt-ampere curve, i.¢., 
the portion representing the range from no load to 
full rated load, gives the curve of inherent regula- 
tion. This should often be calculated with con- 
siderable care ; but throughout its range, with most 
alternators, the current, for unity power factor, 
reaches its maximum value with a sufficiently small 
angle of lag behind mid-pole-face position to corre- 
spond to the condition of maximum reactance, and 
for non-inductive loads the maximum value of the 
reactance should generally be taken in calculating 
the curve of inherent regulation. 

Volt-Ampere Curve for Power Factor = 0. 

As the angle of lag is now 90 deg., the armature 
current is always fully demagnetising, its magnetomo- 
tive force increasing in direct proportion to the cur- 
rent. Hence, but for magnetic saturation, the volt- 
ampere curve would be a straight line. Excitation 
required for 2250 terminal volts with 100 amperes 
and zero power factor = 5080 (see Fig. 34). Hence 
the field excitation per spool is maintained constant 
at 5080 ampere-turns throughout the curve. From 
the no-load saturation curve of Fig. 43, the voltage 
for zero amperes output is found to be 3320 volts. 

At 50 amperes output, the armature magneto- 


motive force = aw x 1980 = 990 ampere-turns. 


Hence, resultant magnetomotive force = 5080 - 
990 4099 ampere-turns, and from saturation 
curve corresponding voltage is found to be 2800 
volts. At 100 amperes output we already know 
the voltage, with 5080 ampere-turns of field excita- 
tion, to be 2250 volts. Below 2250 volts, the satu- 
ration curve for this alternator is a straight line ; 
hence it only remains to locate the armature 
amperes at short circuit, with 5080 ampere-turns 
per field spool. Fig. 42 shows this to be 255 
amperes. Hence the following Table, from which 
the upper curve of Fig. 45 is plotted : 
Corresponding Terminal 
Voltage when Field 
Excitation per Spool 
Equals 5080 


Amperes Output 
at Zero Power 
Factor. > I. 
mpere-Turns. 
3320 


50 2840 
100 2250 
255 0 
It is evident that this volt-ampere curve for zero 
power factor is independent of the armature induct- 
ance, hence of any assumption as to its magnitude. 
But, as a matter of fact, the minimum value of the 
reactance corresponds to the conditions of the curve, 
since the slot, at the instants when the current has 
its maximum value, lies 90 deg. behind the mid- 
pole-face position. The full line volt-ampere curve 
for unity power factor has, in Fig. 45, been repro- 
duced from Fig. 44 to facilitate comparison with 
the volt-ampere curve for zero power factor. 
Curves for other power factors could be similarly 
calculated, and would be found to lie in inter- 
mediate positions. But it is instructive to show, 
for the same field excitation in both cases, the volt- 
ampere curves for zero and unity power factors, and 
this is done in the two curves of Fig. 46, where the 
field excitation per spool is 4200 ampere-turns, 


0 





In Fig. 47 a series of volt-ampere curves for 
unity power factor, but at different field excitations, 
are plotted. The average value of the inductance 
has been taken throughout. By decreasing the 
inductance to the minimum value at the lower end 
of the curves, the second bend would have dis- 
appeared. This would have been more accurate. 


(Zo be continued.) 
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Parts I. and II. of the work dealt with ditches, 
flumes, tunnels, and pipes for conveying water. 
This part attacks the subject of breaking down the 
auriferous material, and securing as much as pos- 
sible of the gold which it contains. When we re- 
member what an infinitesimal proportion this 
usually bears to the mass of sand and gravel in 
which it is hidden, it is wonderful how much 
of it is often secured by the miner. To separate 
half a teaspoonful of gold-dust from a cubic 

ard of “dirt” seems, at the first glance, like 
ooking for the proverbial needle in the bottle 
of hay. Fortunately the miner is not depen- 
dent on his eyesight to secure this result; 
like the hunter who avails himself of the keen 
scent and swift legs of his dog to find his game, 
the miner calls to his aid the avidity of mercury 
for gold, and his task is reduced to obtaining 
contact between the two metals. This, however, 
is sufficiently difficult, when it is remembered that 
the cost of handling must be kept very low if the 
working expenses are not to more than swallow up 
the value of the precious metal obtained. It is 
just in this point that the success of hydraulic 
mining lies. Given a sufficient supply of water 
under pressure, it is possible to deal with immense 
quantities of earth, gravel, and broken rock as if 
they were fluids, and to disintegrate, sort, and 
convey them at a cost of few pence per ton. 

The volume before us opens with a chapter on 
reservoirs for mining purposes, explaining the 
method of construction of dams in earthen bank, 
in earth and loose rock, in loose rock with a plank 
face, in timber, and in masonry. The information 
given is sufficient to afford the miner a serviceable 
insight into the principles determining the con- 
struction of this class of work, but, of course, it is 
not professed that he will be converted into a civil 
engineer capable of undertaking such constructions 
without technical aid. The construction of reser- 
voirs is full of hazards, and not a few reputations 
have suffered from the happening of the unexpected 
and unforeseen. 

The second chapter deals, in the first place, with 
methods of mc “dirt” by hand, and on 
a small scale by sluices. In this are collected 
the descriptions and illustrations of devices used in 
different countries; these are likely to be very 
useful to the practical man, for it often happens 
that he only understands one or two systems, and 
when he finds himself in new conditions he works 
at a great disadvantage, because his appliances are 
not adapted to his surroundings. Comparatively 
large quantities of ‘‘dirt” can be treated with very 
simple means operated by hand when they are in- 
telligently designed and used. When, however, 
power plant can be employed, the operations take a 
different character ; the author discusses them under 
the heads of (1) dredging machines, (2) drift or 
deep bar mining, (3) river mining, (4) beach mining, 
and (5) hydraulicing. 

Hydraulicing is an operation which appeals 
strongly to the imagination. It is a triumph of 
engineering to wash away a bank 400 ft. high bya 
7-in. jet of water and to send thousands of tons of 
material flowing away by the action of one man. 
It is, at the same time, a piece of work which 
needs a vast amount of experience on the part of 
the operator if the best results are to be attained. 
Often there is no natural outfall for the sluiced 
material, and then an hydraulic elevator, acting on 
the principle of an ejector, has to be employed to 
convey the ‘“‘dirt” to the sluice head. The author 
enters into considerable detail as to what can be 
accomplished by such elevators, and the amount 
of water they require to do their work. 

When the alluvial deposit has been broken and 
removed by any means the work of securing the 
gold commences, and to the subject Captain Long- 





ridge devotes a considerable part of his volume 
treating of the construction, dimensions, and slopes 
of sluices, quality and force of water, riffles of 
many sorts, undercurrents, tables, fiycatchers, duty 
of water, and many other points. This is—as jt 
should be— the subject treated with the most detail 
for evidently the ultimate object of mining is to 
secure as much of the gold as can be obtained 
economically. Most miners will, we imagine, find 
here some dodges for the entanglement of gold 
beyond their own experience, and capable of bei 
turned to account at some time or other; while to 
the commercial man, desirous of gaining an acquaint- 
ance with the methods followed by experts, this 
section will be very useful. The volume closes 
with some tables and appendices, which are not 
entirely free from misprints. Indeed, throughout, 
the printing, both of the letterpress and of the 
illustrations, leaves a good deal to be desired. 
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Cuxster TRaMWays.—The Chester Town Council has 
decided to apply to Parliament for an Act empowering 
it to take over the Chester tramways undertaking, to 
adapt it for mechanical traction, and to extend the — 
beyond the borough boundaries. The price agreed ou 
paid by the Council to the tramway company 1s 18,3008. 
plus rolling stock at a valuation. 
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TEXTILE MACHINERY AT THE 
PARIS EXHIBITION. 
(Continued from page 712, vol. lxix.) 

Our former articles* dealt with apparatus for 
testing yarns ; we will now turn to those relating 
to tissues, before commencing the examination of 
the spinning and weaving machinery shown at the 
Paris Exhibition. In the first place, we must recall 
the fact that the dynamometrical testing of tissues 
has led to the general use of certain conventional 
methods. These relate (1) to the dimensions of 
the test pieces; (2) to the manner of fixing the 
specimens to test them; and (3) to the mean 
number of tests required for a practical result. 

Following the custom of the officials of the 
Ministries of War and of Marine, who test the 
strength of cloth and of linen, it is usual to 
operate on strips of a width of 5 centimetres 
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Fic. 1. Instrument ror Curtina Test Strips. Fic. 2. Perrezaux Dynamomerer. Fics. 3 
AND 4. DynamMomETeR, Constructep By MM. O tivier er Cre., Paris. Fic. 5. Prrsoz 
DyNaMomeETER. 

(2 in.). As to their length, the strips are cut | made on stocking frames, such as that used for 


according to the nature of the material, being 
greater for linen canvas, often called sail cloth, 
because it is subject to defects of which the 
(emsoquences may be very serious, and being 
€ss great for the tissues of cotton and wool. Gene- 
in tissues of linen and canvas a length of 
: centimetres (15? in.) is taken; with silk stuffs 
~ flags a length of 30 centimetres (12 in.) ; for 
cloth and other tissues of wool, 11 centimetres ; for 
cotton cloths 10 centimetres. The tests are made 
ny direction of the warp, and also in that of the 
The method of cuttin i i 
d g varies according to the 
ae. For cloth there is used the ro, eatibewr 
ag in Fig. 1, in which are two blades AC, 
: cp anancted toahandle P. These blades are 
y rounded and very sharp ; they are about 
Sentimetres wide and 5 centimetres apart. The 
piece of cloth being unrolled upon a wooden table, 





. 7 - 
709 i Previous articles occurred on pages 543, 672, and 








our last volume, 





the tool is taken by the handle P, and is applied 
normally to the material in such a way as to put the 
blades parallel either to the weft or the warp, 
according to the way the testis to be made. a7) 
then the tool is slightly rocked, and at the same 
time pressed down firmly, there are produced two 
slits which are then joined by a scissor cut. It 
only remains then to raise with one hand the 
tongue-shaped piece thus detached, and to draw it 
back, at the same time that the stuff is held 
by the other hand upon the table, to cut easily 
a band of the desired length. Certain tissues 
other than cloths—for example, calicoes—lend 
themselves to this method of operation, but 
their number is very limited. Ordinarily, other 
means have to be employed, varying according to 
circumstances. If felt be under test, the contour 
of the band is first traced, and is then cut out 
either by aid of a ruler or by scissors. With cloth 











jerseys, the lines are drawn in the direction of the 
stitches, and at right angles thereto. 

In the greater number of cases, and notably in 
regard to canvas and linen, there is first traced 
parallel to the direction of the tissue, a band of 
5} to 7 centimetres in width, according as the 
threads are seen to be more or less coarse, or more 
or less sinuous. The band having been cut out, 
the two edges are ravelled out until the yarns 
withdrawn are all of the length of the band, 
then until its width is exactly reduced to the five 
centimetres desired. To demonstrate that this 
condition is fulfilled, one can employ a width gauge, 
which is applied to the band held vertically against 
the light. These preliminary operations require 
much care, and a considerable expenditure of time. 
In order to obtain reliable results, it is customary 
to make several tests in the direction both of the 
warp and of the weft, and to take the means. This 
is a useful precaution, because there may be con- 


method is followed officially in Paris, when the 
public desires to make tests of this kind. 

After this preliminary explanation, we will con- 
sider the principal apparatus of this kind to be seen 
at the Exhibition. One of the most: noticeable is 
the Perreaux dynamometer, constructed by MM. 
Lefort et Duvau, of Paris. It is represented in 
Fig. 2, and has been adopted in France by the 
Ministers of War and of Marine, and also by the 
Governments of Sweden, the United States, and 
Japan. The principal-part is a rectangle of cast 
iron A, in which work two sliding-blocks carryi 
screw clamps which take firm hold of the cme of 
the test strip. The rectangle is furnished with feet 
upon which it stands. At one extremity is the 
scale C, connected with a dynamometer spring, and 
at the other a screw provided with a handle By 
means of this screw the clamp D can be moved 
towards or from the clamp D'. There is a divided 
rule by which the extensions of the ‘test-piece 
can be measured. To prevent vibrations of the 
spring under the scale on the giving-way of the 
test-piece, and to insure the stability of the index, 
there is a ratchet wheel and pawl 'V, the former 
being geared to a rack. Consequently, when the 
test-piece breaks, the spring cannot rebound and 
injure the apparatus. The metric rule, which 
enables the extension and elasticity of the test- 
piece to be registered, slides upon the rectangle, 
and is carried by the clamp D', in order that the 
zero of the system may always correspond with the 
zero of the scale. If it were fixed, the lengthening 
of the dynametric spring under tension would dis- 
arrange the two zeros. In order to produce com- 
cosehie results, the handle should always be turned 
at the rate of once per second. In returning the 
clamp to the starting point, a higher speed of 
revolution may be used, and to this end there is 
provided the peg B.in the handle. 

The employment of this instrument has led to 
the establishment of certain principles relative to’ 
the testing of tissues. It real pe recognised that 
in linens and canvas the strength is the important 
point, while the extension is a secondary matter ; 
hence it has been decided that for equal tractions 
the fabrics which stretch the most before rupture 
are superior to those which stretch less. It has 
also been found that after the same tests have 
been repeated a certain number of times, the cloths 
give to the dynamometer a considerable range of 


motion. These tissues, in spite of their ap- 
pearance, are made of inferior or defective 
materials, often badly spun or badly woven. In 


woollen cloths or stuffs, on the contrary, it is the 
elasticity which constitutes the principal point 
and the strength the secondary qualification. The 
tests show that when the wool has been altered by 
dying or bleaching, the disappearance in great part 
of the elasticity is accompanied by a corresponding 
reduction in strength. hen wool is mixed with 
other textiles, such as linen or cotton, its nature is 
modified ; it offers a resistance in a proportion 
equal to the quantity of foreign textile material it 
contains, and hence the elasticity, which is the test 
of good wool, being destroyed, the tissue must be 
judged from another standpoint. 

The Perreaux dynamometer, which we have just 
described, has totally replaced in the French official 
trials the dynamometer invented by Commissioner 
Chevéfy. This latter was based on the employ- 
ment of a counterweighted lever in conjunction 
with a cam, upon which was wound a chain that 
transmitted the pull to be registered. 

Nevertheless, upon this principle there is based 
another dynamometer which is shown at the 
Exhibition by MM. Ollivier et Cie., of Paris, and 
which is illustrated by Fig. 3 annexed. It com- 
prises a cast-iron table with levelling screws N, 
a vertical column H, carrying a long screw operated 
by bevel wheels, and a handwheel M. e head 
of the screw carries the lower clamp. At the rear 
side of the column is the graduated are D, and 
upon it there slides a catch block carrying an 
index e, and moved by a counterweighted lever CQ. 
The position of this lever indicates the force 
Seonght to bear on the test specimen, the 
lever rising as the traction is increased. The 
extension of the specimen is read on a brass rule 
divided in half-centimetres. To use the apparatus, 
the operator fixes the extremities of the test 
band « (Fig. 4) firmly in the upper clamp, which 
is formed of two plates, with corresponding ribs 
and channels on their inner sides. The other 
extremity he puts in the lower clamp, taking care 





siderable variations in a piece of cloth. This 





that the strip of stuff lies evenly; this is an 
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important condition, if exact results are to be 
obtained. He then turns the handwheel to draw 
down the lower clamp. The pull is transmitted 
through the specimen to the cam, which raises the 
counterweighted lever over the graduated arc. At 
the moment of rupture the lever stops, the catch 
engages with a tooth of the sector, and the index 
marks in kilogrammes the effort exerted. To put 
the apparatus ready for another test, the operator 
turns the handwheel in the opposite direction, and 
then he lifts out the catch and returns the lever to 
its starting point. Each dynamometer is provided, 
for the purpose of verification, with an iron plate 
which can Ce ntteshed by rods to the upper clamp. 
Upon this plate standard weights are put, and 
these, in combination with the weight of the plate 
and the rods, should correspond with the indica- 
tions of the index e. 

An apparatus for determining the resistance of 
tissues to perforation has been invented by M. 
Persoz, of Paris. This test is designed to realise 
mechanically, and in a way that can be registered, 
the trial practised daily by drapers and tailors, who 
holding a strip of cloth firmly stretched between 
the hands, press their thumbs against it in an endea- 
vour to rupture it, and so to gain an idea of its 
strength. The method adopted in the machine con- 
sists, in principle, in holding firmlyat its edges, upon 
a circular frame, between two rings p q, Fig. 5, like 
the membrane of a drum, a piece of the cloth 
to be tested. Inthe centre of thestretched surface 
there is applied the extremity of a rigid rod, which 
is pressed by a constantly increasing load until per- 
foration takes place. The pressure exercised can 
be measured exactly in kilogrammes, and the de- 
flection of the diaphragm in centimetres and frac- 
tions. The perforator ends in a cone, which is 
capped with a ball or sphere B of a determined 
diameter. A small device P!, called a ‘‘ plano- 
scope,” placed on the stuff to be tested before 
the operation is commenced, indicates by the open- 
ing of its two branches, the precise instant when 
the ball B begins to bear on the surface. 

The apparatus comprises two slides m r moving 
easily upon one another, and can be used in con- 
It can be 


junction with Ollivier’s dynamometer. 
used for many different materials, such as paper, 
cardboard, cloth, linen, felt, and leather, sheet 


metal, &c. It appears useful for testing articles 
which have to mes rending strains, such as 
stuffs for clothes, sails, balloons, packing paper, &c. 

We will conclude this brief review of the prin- 
cipal apparatus of precision for the textile trades 
by recounting the experiments--of which mention 
is made, at the Exhibition by Madame Vve. 
Michel-Alcan—made at the Conservatoire des Arts 
et Metiers, Paris, by MM. Alcan and Tresca upon 
the resistance of textile materials to friction. To this 
end they submitted cloths to the action of a brush, 
charged with powder, and operated by a handle. 
They determined by successive weighings the loss of 
weight due to the action of the brush after each 1000 
strokes. The brush and the carriage on which it was 
fixed weighed together 26.7 kilogrammes (58.7 lb.), 
and the dimensions of the brush were 18 centimetres 
(7.1 in.) in the direction in which it moved, and 
24 centimetres (9.4 in.) at right angles thereto. 
For each experiment the cloth was stretched upon 
a horizontal board by means of a slide exactly ad- 
justed over a rectangular opening made in the 
plank. By. this arrangement the entire surface of 
the cloth is left free, and its four edges are nipped 
between the walls of the opening, and those of the 
slide. The brush, driven by a reciprocating move- 
ment, acts only when moving in one direction, 
rising clear of the cloth on the back stroke. The 
experiments which have been made for purposes of 
comparison upon felts and ordinary cloth, show 
that the former bear twice as many strokes as the 
latter, without being more worn. The ordinary 
cloths were put completely out of service after less 
than 3000 strokes. The excess of thickness of the 
felted cloths, compared with the ordinary cloths, 
was the principal cause of their good wear. The 
same experimenters have also examined cloths from 
the point of view of permeability and absorption of 
water by capillarity. In these trials the ordinary 
cloths were shown to be more permeable, and to 
exercise a much more energetic capillary action 
than the felted cloths. 

In comparing these results with those obtained 
in tests of resistance to traction, the authors 
arrived at the following conclusions : 

1. By the process of felting, the fibres become 
incorporated in such a way as to form a whole of 





great strength, and of extraordinary power of re- 
sistance ; but this effect is only obtained at the 
cost of flexibility and suppleness, which are im- 
portant qualities in materials designed for conver- 
sion into garments. Woven material is therefore the 
best for this purpose ; felted fabric, on the contrary, 
has the advantage when it has to be stretched or 
subjected to hard wear, either dry or wet. 

2. Dyeing has an influence on the strength of the 
product. Other things being equal, a fabric made 
of natural wool—that is to say, wool which has not 
been subject to the action of tinctorial substances — 
will be stronger than a fabric which has been dyed ; 
further, colours applied at a low temperature reduce 
the strength less than those which require the wool 
to be boiled more or less. 

3. Uniformity of quality in two directions is more 
perfect the finer the material and the more equal 
the quantities of warp and weft. 

(To be continued.) 





AUTOMOBILES AT THE PARIS 
EXHIBITION. 
By G. F. Derssaques. 

THE active commencement of the automobile 
history in France dates back for about ten years, 
but it is only at the present time that mecha- 
nically-propelled road vehicles can be regarded as 
constituting a special industry of current manu- 
facture and sale. During the early years those in- 
terested in the movement directed their special 
attention towards the construction and improve- 
ment of steam-propelled vehicles, several types of 
which had been in regular working for a satin 
period, to say nothing of the early and successful 
work performed in this direction half a century 
ago. It wasin 1894, at the competition organised 
by the Petit Journal under the direction of Mr. 
Pierre Giffard, that public interest was specially 
directed towards the petrol motor. In order to 
appreciate the progress which has been made since 
that date, it will be useful to recall some facts 
connected with this important competition, com- 
menced on July 22, 1894, and what were the 
types of vehicles which took part in it. Out of 
102 carriages that had been entered for competi- 
tion, only 21 found themselves qualified to start 
after the preliminary tests had been made around 
Paris, over distances of 30 miles ; one of the con- 
ditions of qualification was that a minimum speed 
of 7 miles an hour should be maintained. Of the 
21 competing vehicles, 14 were driven by petrol 
motors and seven by steam. The distance to be 
traversed was 80 miles on the road from Paris 
to Rouen. All the petrol motors reached Rouen, 
while only three of the steam carriages com- 
pleted the journey. It was probably this un- 
expected result which created the boom in France 
for the new form of motor, and encouraged 
inventors and manufacturers to neglect to some 
extent the possibilities of steam for road traction. 
The success which was achieved during this com- 
petition by the De Dion and Bouton tractor of 
20 horse-power, also exerted an influence on the 
constructors, and several of those who had designed 
and manufactured steam carriages, abandoned this 
type and confined themselves to building tractors, 
omnibuses, and wagons for heavy loads. In fact, 
despite the continued efforts of Serpollet and 
several other able advocates, steam - propelled 
vehicles are now very seldom seen in France—that 
is to say, steam carriages intended for the accom- 
modation of two or four passengers. The only 
type recognised and taken up with enthusiasm was 
the petrol motor. 

The following year, in 1895, the famous com- 
petition from Paris to Bordeaux and back, took 

lace ; on this occasion also 21 vehicles took part 
in the competition ; of these 14 were propelled by 
petroleum spirit, there were six steam carriages, 
and one electrically driven. The course was an 
extremely long one, no less than 700 miles, and the 
minimum speed exacted was 7 miles an hour. The 
electric carriage made an admirable record; it 
reached Bordeaux, but exceeded the time limit. As 
to the six steam vehicles, only one, the Bollée car- 
riage, the type of which was then 15 years old, re- 
turned to Paris within the given time. Out of the 
14 i gee vehicles (in this number there were two 
cycles, too lightly constructed to travel far, and 
which, therefore, reduced the number of com- 
petitors to 12), eight returned to Paris. These in- 
cluded three Panhard-Levassor and three Peugeot 
motors, the other two were by Roger. These re- 





sults, the importance of which cannot be overrated, 
contributed still more to justify manufacturers jn 
their conviction as to the superiority of the petrol 
motor. 

This very brief review of the leading causes 
which have brought the automobile into the position 
of a public institution in France, will help to ex. 
plain why, for the present at all events, steam has 
entirely fallen into disfavour, and why so few 
automobiles of that type are to be seen in the Paris 
Exhibition. 

A few general observations are required to intro- 
duce the subject of automobiles at the Exhibition, 
and to give some idea of the very remarkable col- 
lection which has been brought together for the 
first time on the Champ de Mars, not to speak of 
the important competitions which have been held 
at the Park de Vincennes. The automobile indus. 
try, so far as the Exhibition is concerned, belongs 
to two very different classes—machinery and car- 
riage building. The general administration of the 
Exhibition finally decided to place all the vehicles 
of this kind with the wagon or carriage class. No 
such question arose at the Exhibition of 1889, for 
the simple reason that there were no special ex- 
hibitors of automobiles. And in this connection it 
is interesting to recall exactly what there was in 
the way of mechanically-propelled carriages or 
suitable motors at that Exhibition. The majority 
of visitors to Paris in 1889 probably passed in front 
of some few examples without paying much atten- 
tion to them, because at that time the suggestion to 
ride in a horseless carriage was almost equivalent to 
balloon travelling to-day—that is to say, it was a 
costly amusement, often a dangerous one, and cer- 
tainly of no immediate practical use. Be that as it 
may, it is interesting to remember that there were 
in 1889 some rudimentary examples of automo- 
bilism, -and the inquiring visitor, after much 
trouble, might have discovered in the Belgian 
section an oil engine of the Ragot system, of three 
horse-power driving a dynamo. In the pavilion 
specially devoted to the display of oil engines there 
were also to be seen gas engines modified with the 
intention to adapt them for working with carbu- 
retted air; these were the Benz, the Daimler, the 
Mire, Noel, Tenting, Otto, and Lenoir motors. 
Among these the Daimler engine drove a dynamo 
and the Lenoir and Noel motors were coupled to air 
compressors. In this same pavilion was also shewn 
a carriage (system Benz), one of the two first Benz 
vehicles that came into France. There is no occa- 
sion now to describe this device, which seems at the 
present day to be almost prehistoric, but it is 
important to observe that this was the only auto- 
mobile exhibited in 1889. Another German exhi- 
bitor, the Daimler Company, had also sent, it is 
true, a mechanically-propelled tramcar, but this 

ssessed few points of interest, and, moreover, 
had nothing in common with the vehicle travelling 
mechanically on common roads. In any case the 
Benz carriage and the Daimler tramcar were the 
two germs of automobilism that existed at the Paris 
Exhibition of 1889. 

The practical application of the petrol motor was, 
however, well in evidence on that occasion, inaddition 
to the examples to be found in the pavilion referred 
to above. Ina basin forming a part of the maritime 
exhibition, were four boats propelled by the oil 
motors of Lenoir, Benz, Daimler, and Tenting 
respectively. The two former were horizon 
engines, the two latter were vertical. Finally, to 
place on record all that concerned the beginnings of 
a new industry at the 1889 Exhibition, there was & 
Forest spirit motor, a so-called safety motor, worked 
by ordinary petroleum; and a Lenoir portable 
engine, with an oil motor, but not self-propelled. 

But although these exhibits were the only ones 
representing the commencement of the automobile 
sahioaey at the Exhibition of 1889, many other 
examples which did not find their way to the Champ 
de Mars, could be mentioned. The earnest atten- 
tion of some inventors and manufacturers was evel 
then turned to the revival of the lost industry, 40 
it is, therefore, no more likely that the few objet 
that we have enumerated, illustrated all that ~ 
been done up to that time, than that the pee 
cent collection of mechanical carriages now in t ~ 
French section on the Champ de Mars, represen 
to the fullest extent the progress of automobilism 
at the present day, although it is difficult, - 
examining the comprehensive exhibit, to weve 
any other conclusion but that every type whic ‘ll 
been proved by experience to be successful, pe 
as many others of an uncertain value, are on ROW 
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The exhibits of automobiles at Paris differ from 
every other collection in all the numerous classes, 
in this important respect, that being a new industry, 
sprung into active and recent life during the past 
ten years, it is not only possible, but necessary in 
order to present a complete review, and to do 
justice to the various exhibitors, to trace the 
gradual development from the earlier ideas into 
their present practical form. It will probably be 
more interesting also to group together all the 
leading facts of the same kind, rather than to 
examine the types of the various constructors ; 
moreover, the details by which the different ex- 
hibits of these constructors are distinguished, are 
often of secondary value, and when an examination 
has rendered us familiar with all the important 
arrangements of one general system, it will be easy 
to refer to the variations by which the carriages 
of different constructors are characterised. 

To the visitor who examines the objects displayed 
by the various exhibitors of automobiles, it may 
be difficult to assign an exact value to the different 
manufactures, and to appreciate the exact degree 
of confidence that may be placed in them, according 
to the length of time that they have been engaged 
inthe industry. It will be much easier, first, to say 
something about the manufacturers best known by 
reason of their long establishment, not because it 
necessarily follows that these exhibit the best types 
of machine, but because it must be remembered 
that it is precisely these, the oldest makers, who 
have acquired and paid for the experience by which 
later builders have been able to benefit. 

We will, therefore, take as examples of manufac- 
turers of the heavy type of vehicles, the following : 
Panhard-Levassor, Peugeot, Delahay, De Dietrich, 
Amadé Bollée, Mors, Rochet-Schneider, and ‘‘ La 
Parisienne.” These seven establishments repre- 
sent, from an engineering point of view, almost all 
the varieties of construction. We will say a few 
words about each of them in order. 

Messrs. Panhard-Levassor were perhaps the most 
active promoters of the automobile industry in 
France, although there were earlier experimenters 
in the field, whose work was by no means unim- 
portant ; but they were the first manufacturers to 
supply the public with a mechanical carriage. It 
was about 1890 that this firm made its first automo- 
bile, and in a very short time they had built a dozen 
two-seated carriages fitted with two-cylinder en- 
gines of 14 horse-power. At that time, already so 
remote in the history of automobilism, Messrs. 
Panhard-Levassor used the Daimler motor, of 
which they were the special manufacturers in 
France ; they made these engines in various types 
and sizes, fixed and heavy, for industrial purposes, 
and of a lighter and modified type for carriages, 
tramcars, boats, &c. From the commencement, 
the form of carriage adopted was the Victoria, 
in which the driver’s seat is replaced by a box 
containing the motor; the rear wheels were the 
driving wheels, power being transmitted to and 
from the motor by pitched chains, while the rate 
of speed was controlled by gearing. The wheels 
were of wood, and the box placed in front 
gave the characteristic appearance to the vehicle 
which it has maintained, to a large extent, 
up to the present time. One of the earliest 
automobile catalogues was issued in 1891; in 
this it is said that the carriages can be driven 
at three different speeds of 3, 6, and 10 miles an 
hour; the price quoted was 140/. sterling, from 
which it will be seen that the cost of the auto- 
mobile has increased since that time in a much 
higher proportion than the speeds which have been 
realised. In October, 1892, Messrs. Panhard-Le- 
vassor first applied solid rubber tyres to the wheels 
of their automobiles, and it was at that time that 
the public en joyed a new sensation in a novel form 
of locomotion. The motor itself had undergone 
important transformations. From the original 
form of the Gottlieb-Daimler motor, the makers 
soon reverted to the simple four-period cycle, in 
which all the operations take place on the same 
side of the piston. Gradually, or rather rapidly, 
the weight of the engine per horse-power was con- 
siderably reduced; thus the ‘ Phoenix” motor 

. for the 4 horse-power type, with two 
aes. Pp y Pp ? 
lb. for the 6 horse-power type, with two 
einer po ype, 
lb. for the 8 " i 
linders, horse-power type, with four 
In all these motors the cylinders are vertical, and 


are cooled by water circulation. Explosion is 
nae either by incandescent tubes or an electric 
spark, 

Phe original factory of Messrs. Peugeot Fréres, 
which was afterwards divided into two branches, 
one of them called the Société des Automobiles 
Peugeot, is one of the oldest and best known of 
the French automobile builders. At first, and for 
some time, these works were at Valentigney ; now 
they are located at Audincourt, where a special 
department for the industry has been established. 
Originally Messrs. Peugeot fitted their vehicles 
with the Daimler motor, made by Panhard-Levassor, 
who, we have seen, held the licence in France for 
their construction. But after a time they struck 
out in an independent direction, and employed a 
special motor with two horizontal cylinders, in 
which the explosion was effected electrically or by 
burners, according to the wish of the purchaser. 
The driving wheels were connected by chain with 
the motor, and the speeds were regulated by 
earing. The engine was always placed at the 
ack of the vehicle, where it was conspicuously 
concealed within a large box. Nearly all the car- 
riages made by this company had steel wheels, 
although to some extent they have recently 
adopted those made of wood. 

Messrs. Delahay and Co., who, when they com- 
menced the automobile industry, had their works 
at Tours, but who have since moved to Paris, have 
always taken a prominent and successful position 
in the new industry ; the type of vehicle they con- 
struct differs but little from the pattern they 
perfected in 1895. It is almost always of large 
proportions, of the brake, wagonette, or family 
omnibus character, fitted with a powerful two- 
cylinder engine and electric explosion. Trans- 
mission and speed-changing are made almost 
exclusively by belts ; these vehicles are conspicuous 
for the admirable way in which they have performed 
long and difficult journeys. 

The works of Messrs. De Dietrich and Co., at 
Lunéville, have long enjoyed a high reputation for 
carriages and wagons, as well as for iat mee rolling 
stock. It is now several years since this company 
first directed its serious attention to the construction 
of automobiles. This new branch of industry was 
placed under the able direction of Mr. de Truck- 
heim; the type of machinery adopted was that 
of Mr. Amadé Bollée. The motor is placed 
in front of the vehicle, and has two horizontal 
cylinders ; there is an incandescence exploding de- 
vice, and the speed-changing gear is placed at the 
back of the vehicle in a box which hangs very close 
to the ground, and gives to these carriages a cha- 
racteristic appearance. The changes of speed are 





with these vehicles—power is transmitted from the 
motor tothe wheels, not by chains, but by bevelled 
pinions gearing into two large crown wheels bolted 
one to each driving wheel. 

The carriages made by the Mors Company were 
at first of the dog-cart variety, containing a four- 
cylinder engine set at an angle ; speeds were varied 
by means of belts. Gradually this elementary con- 
struction was developed to suit the demands of the 
— and the present Mors carriages have but 
ittle in common with those of the early type. 
Latterly this company have made a speciality of 
racing vehicles, worked through gearing. One of 
these carriages, driven by pase. brought great 
reputation to the makers by its extraordinary 
successes. 

The Rochet-Schneider establishment is at Lyons ; 
it has been long and favourably known for the 
manufacture of cycles. In 1896 the firm turned 
out its first automobile ; they adapted a horizontal 
type of motor, at first with one, and afterwards 
with two cylinders. The principal characteristic is 
the extremely slow — speed of the engine, the 

roportions of which are relatively considerable. 
he Rochet-Schneider automobile can be at once 
recognised by the intervals between the explosions, 
It may be added that the motor has an electric ex- 
loding device, and that belt transmission is used. 
he type of vehicle adopted is almost that of the 
vis-a-vis with an arrangement for turning the 
front seat over, like the garden seat of an omnibus. 

Whilst the greater number of these manufacturers 
have abandoned the use of the motor with which 
they made their début, the ‘* Parisienne” Com- 
pany, previously known as the Maison Parisienne, 
still use the Benz motor which is made at Mannheim 
and mounted by the company in its vehicles. So 
far as the carriages made by this firm are concerned, 
they are of a simple and relatively cheap type ; the 
motor is placed behind, the explosion device is 
electric, the change of speed and the transmission 
of power, is by means of belts. 


(Zo be continued.) 








ELECTRICAL EXHIBITS AT THE 
PARIS EXHIBITION. 
Tue ExHisits OF THE ALLGEMEINE ELEKTRICITATS- 
GESELLSCHAFT, BERLIN. 
(Continued from page 460.) 

A RIEpLER —— pump, electrically-driven, is 
shown by the Allgemeine Elektricitits Gesellschaft 
at the Palais des Mines. It is claimed that this re- 
presents a considerable advance in pump construc- 
tion, inasmuch as a high-speed pump, coupled to a 





effected by 
motor to t 








Fic. 7. Riepier’s Hien-Sreep Minine Pomp. 


gearing, and the transmission from the | high-speed electric motor, has been successfully 
e speed gear is by belt. There is another | introduced. The pump itself, Fig. 7, has been 
characteristic point to be mentioned in connection | constructed according to the design of Professors 
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Riedler and Stumpf. The pump is direct-coupled 
to an A. E. G. three-phase motor, and at a speed 
of 300 revolutions per minute, forces the water to a 
height of 270 metres (886 ft.) at the rate of 1.1 
cubic metres (39 cubic feet) per minute. The 
consumption of energy is about 75 horse-power, 
so that the efficiency is approximately 87 per 
cent. The plunger of the pump forces the liquid 
from the suction chamber through a suction valve 
into an air chamber. On the in-stroke the liquid 
is forced through the discharge valve into the air 
vessel, which is in connection with the delivery 
pipe. The most careful attention to details of 
construction and simplification of all parts of the 
pump in connection with the specially constructed 
valves, and the further addition of an air vessel 
to the suction chamber, have made it possible to 
reach such phenomenally high speeds. The suc- 
tion valve is arranged around the plunger, and 
consists of a simple metal or wood ring, bound with 
metal. The valve seat is held in position by a 
guide-block with columns, which serve as a guide 
for the valve, and which also take the small weight 
of the latter. The position of the guide-block 
and valve seating are adjusted by means of bolts, 
fixed on the cover. This guide-block determines 
the length of travel of the valve, and is provided 
with a buffer ring of india-rubber, which contri- 
butes to the soft and noiseless working of the 
pump. As there are no springs to actuate the 
valve, and as its merely nominal weight is, as 
already stated, taken up by the guide, very little 
resistance is offered to the water. It remains open 
to the end of the stroke, and is then positively 
closed by the plunger head, which is provided with 
a buffer ring. The suction valve can easily be 
replaced. After removing the cover at the end of 
the pump, the guide-block can be taken out, leav- 
ing the valve and the seating free for removal 
after loosening the plunger head. The replace- 
ment can be effected quite aseasily. The delivery 
valve consists of rings, which rest upon a seating. 
They are under control of india-rubber springs, 
which by means of a guide and bolts are held in 
their proper position. After removing the delivery 
air vessel, the whole valve can be taken out with 
ease. The rings for the suction and delivery valve 
are very simple, and, therefore, very inexpensive, 
and a considerable number can, without great ex- 
pense, be kept for renewals ; their wooden part: 
in most cases can be repaired on the spot. The 
employment of these wooden parts in the valves 
offers this further advantage, that the seating re- 
mains true for a long time, and that practically 
only the wood has to be replaced. 

Apart from the valves described above, the Riedler 
express pumps have a further improvement, 
namely, a suction air vessel in which the water 
level is always kept above the suction valve. Con- 
sequently the latter is always covered with water 
which, even at the highest speed, prevents the 
water from running back in the suction pipe, owing 
to the partial vacuum in the suction air vessel. 
As electric motors, owing to their high speed, 
are considerably smaller in size and weight than 
other mechanical motors, the dimensions of the 
Riedler pumps are reduced compared to the sizes 
of all slow-speed pumps in use at present. 

The first installation was put down by the 
A. E. G. at the Salt Works, Lecpeltabnit near 
Stassfurt, of which the directors report as follows : 
‘* This installation, working under very difficult 
circumstances, and with water of the most un- 
favourable quality, has shown that the installa- 
tion in all its parts, and, <s a whole, works ad- 
mirably, and can be taken as a_ satisfactory 
solution of the problem of electrically-driven 
pumping plant, and can be thoroughly recom- 
mended, The field for the adaptation of the 
Riedler express pump is)| very considerable, and 
its use is particularly recommended for pumping 
plant in mines, for municipal water works, railway 
stations, factories of all kinds, as well as in the 
textile and chemical trades,” We shall publish de- 
tailed views of this pump on an early occasion. 

The A. E. G. has exhibited in the department 
for railway traffic at the Champ de Mars, Avenue 
Suffren, an electric locomotive (Figs. 9 to 13) for full- 
gauge railways. This is intended both for passenger 
and goods traftic, as well as for shunting operations, 
being designed for normal gauge railways, 1.435 
metres (4 ft. 8} in.), and of perfectly symme- 
trical construction. The locomotive is capable 
of hauling a train of 300 tons weight at a 
speed of 38 kilometres (23.6 miles) per hour on a 





ELECTRIC LOCOMOTIVE; PARIS EXHIBITION. 
CONSTRUCTED BY THE ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, BERLIN. 
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Fig. 9. 


level track. The adhesion, which in this case 
is identical with the total weight, is 24 tons, the 
starting torque at the circumference of the drivers 
being 3600 kilogrammes (8000 Ib.). The locomo- 
tive carries two A. E. G. railway motors, type 
V. B. 800. These are suspended on the one side 
from the driving axle, and on the other by means 
of steel springs from the car frame in such a way 
that sy f about one-eighth of the deadweight of the 
motors has to be supported by the driving axles. 
The single reduction gear employed has a ratio of 1 
to 3. The pinions on the armature shaft are of 
senher bronze ; the large spurwheels upon the 
river axles are of cast steel. 

The reduction gear is completely cased in, for 
protection against sand, dirt, and grit, allowing at 
the same time for very thorough lubrication. The 
two motors together are capable of developing 300 





horse-power, taking 550 amperes at a pressure of 
500 volts. 

An overhead trolley wire supplies the electrical 
energy, the contact being made by means of four 
contact loops of special construction fixed upon the 
roof, Fig. 8, which are pressed against the over- 
head wire by means of springs; these, on re- 
versing the direction of motion, automatically 
reverse their relative position. : 

The controller, Fig. 9, is fixed against the front 
side of the locomotive cab, and is constructed in 
such a manner that the direction of travel can 
easily be reversed. For this purpose it has two 
cranks, the one serving to control the speed, 
whilst the other is for the purpose of starting, 
stopping, and reversing the current. An inter- 
locking gear has been provided, so that the motors 
cannot be reversed unless the speed regulating 
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circuit the other would still be able to supply suffi- 
cient light from the same positions. 

Figs. 10 to 13 show the arrangement of the loco- 
motive. 

According to the tests made by the traffic in- 
spector of German States Railways, Mr. Lock, 
at Gleiwitz, on one of these locomotives supplied 
by the A. E. G., it was found that a saving of 49 


ee oie at “stop,” whilst, on the other hand, 

‘a er crank cannot be operated unless the 
Verser stands at ‘‘ forward ” or backward.” 

\ en prcandescent lam S are installed on the 

ae ive in two series of five each, in the follow- 
8 positions: Two each in the four lanterns over 


© buffers and two inside the cab, grouped in alter- 
case of failure of one 


Ve circuits, so that in 
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per cent. was effected on shunting operations at rail- 
way termini by the electric service as against steam 
locomotive service. This exceedingly favourable 
result is chiefly due to the fact that the efficiency 
of the electrical service is very much higher and 
its maintenance considerably lower, compared to the 
steam service, and further that the former system 
requires only one man, the driver, whereas on the 
steam locomotive a stoker is necessary in addition 
to a skilled engine driver. 

Apart from the type of railway locomotive, as 
shown at the Paris Exhibition, the A. E. G. has 
already supplied numerous electric locomotives for 
railways in works, on estates, and in mines. 


(Zo be continued.) 





THE BRITISH ASSOCIATION. 
(Continued from page 464.) 
THe CHemicat SECTION. 

Szcrion B was presided over by Professor W. H. 
Perkin, Jun., Ph.D., F.R.S., his father, who had 
occupied the chair in this Section on a former occa- 
sion, being one of the vice-presidents. 


THe Teacuinc or Practica, INORGANIC 
CHEMISTRY. 


In dealing with the ‘‘ Modern System of Teach- 
ing Inorganic Chemistry and its Development ” in 
his address, Professor Perkin, Jun., first considered 
the value of the teaching of chemistry and of 
science as a means of education ; and reminded the 
Section of Herhert Spencer’s words of 1859 : ‘‘ While 
what we call civilisation could never have arisen, 
had it not been for science, science forms scarcely 
an appreciable element in our so-called civilised 
training.” The City of London School was the 
first to give practical instruction in chemistry since 
1847. School laboratories gradually multiplied, 
but the programme remained limited to the pre- 
paration of a few gases, followed by qualitative 
analysis. The Technical Education Board of the 
London County Council reported in 1897 that in 
the 25 secondary schools of London, 3960 boys 
learned chemistry ; 43 per cent. of this number did 
no practical work whatever; 24 percent. did, on the 
plan just mentioned ; and of these 77 per cent. had 
not reached the study of metuls, so that their test- 
ing work can have been of little educational value. 

e British Association had taken up the ques- 
tion of promoting scientific education in schools 
in 1867. The report of that committee of 1889 
(Newcastle meeting) recommended that learners 
should be put in the attitude of discoverers, and 
led to make observations, experiments, and infer- 
ences for themselves. Professor Armstrong had 
drawn up a scheme for elementary instruction in 








physical science, five years previous, which was 
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included in that report. These recommendations 
were endorsed by headmasters and by the Oxford 
and Cambridge local boards; and in 1895 the 
Science and Art Department followed suit by 
replacing qualitative by quantitative analysis, and 
by other exercises so framed as to prevent answers 
being given simply on information obtained from 
books and oral instruction. 

Although much criticised, because life was said 
to be too short to allow of each individual advanc- 
ing from the known to the unknown, the applica- 
tion of this principle has borne excellent fruit. 
Professor Perkin quotes the Friends’ School at 
Ackworth, which is under the supervision of 
Dr. Bevan Lean, as a most pleasing example. Not 
everything need be weighed, however, and all 
research must, of course, be genuine, an as- 
sumption of the ‘‘obvious” being carefully guarded 
against. Progress would appear slow; but the 
boy learns how to learn, and how ‘‘to make 
knowledge” (Professor J. G. Macgregor). 

So far the school training. When we think of the 
enormous advances in chemistry, it is most remark- 
able that the training of the student is still prac- 
tically the same as 30 or 40 years ago. To find out 
how the system originated, Dr. Perkin continues, 
was no easy task, and this research led him to 
tracing the development of the processes of the 
dry (blow-pipe) and wet analyses. The few labora- 
tories of the sixteenth century were built for the 
practice of alchemy. The first public laboratory in 
Great Britain was established by Thomas Thomson, 
at Edinburgh, in 1800. The great advance in 
laboratory teaching is due to Liebig, whose labora- 
tory of 1824, in Giessen, rapidly became the centre 
of chemical interest in Germany. Other countries 
followed slowly. The ‘‘Giessen Outlines of Ana- 
lysis’”’ were published by H. Will, in 1846, at 
Liebig’s request. They were translated, abridged 
and enlarged, and not improved. The original 
shows clearly that Liebig’s object was to make the 
student think for himself. There were discussions 
as to the possible methods of separation, and the 
meagre Tabies at the end of the book could not 
have been used mechanically. In the modern 
book on analysis, every contingency is provided 
for, nothing is left to the originality of the student, 
and the Tables have been worked out to the 
minutest detail. Yet originality is needed equally 
for the future teacher of chemistry, and for the 
practical chemist. 

The present system has persisted because it is 
very convenient, and because it lends itself admir- 
ably to competitive examinations—and to the 
earning of grants, Professor Perkin might have 
added. The system of examination which has 
developed during the last 20 years has done much 
harm ; a definite course is prescribed for acquiring 
a degree, and every aid to rapid preparation is 
accepted with delight by the teacher. Professor 
Perkin would teach the broad facts and arrange 
the work in particular, so as always to have in 
view the training of the student’s faculty of original 
thought. To make his mark, everybody must ulti- 
mately specialise in some branch. But a thorough 
grounding must be the first aim. The student should 
not be taken over too much ground, and somedifficult 
—s in physical chemistry might be dispensed 
with. Then the standard of examination, espe- 
cially of honours, was far too high. ‘* My name is 
often attached to chemistry papers, which I should 
be sorry to have to answer.” Instead of much of 
the usual qualitative and quantitative analysis, he 
would recommend practical exercises like the ex- 
perimental demonstration of the fundamental laws 
of chemistry and physical chemistry ; the prepara- 
tion of a series of compounds of the more im- 
portant metals, either from common ores or from the 
metals themselves ; investigation of the conditions 
under which certain avtions take place, the nature 
of the products, and the yield obtained ; determina- 
tion of the combining weights of some metals. The 
theoretical examination could be conducted on the 
old lines. As regards the practical examination, 
he had long felt that inspection of the work, the 
student had done during the whole of his course, 
could alone help the examiner to arrive at any con- 
clusion, not the results of an examination of a day 
or two. The present system of practical examina- 
tion was highly unsatisfactory. Indifferent health, 
a slight accident, may cost the student many 
marks. The student should be required to keep 
very careful notes of all the work he does, and 
these notebooks, initialled by the teacher, be 
inspected by the examiner fot the respective degree 





at suitable times. If the examiner wished further 
to test the candidate, he would set him some exer- 
cise of the nature of a simple original investiga- 
tion, and allow him two or three weeks for carrying 
it out, and not depend upon the hurried work of 
two or three days. 

Sir Henry Roscoe, who proposed the vote of 
thanks, must have listened with mixed feelings. 
He granted the imperfections of the old-fashioned 
system, but saw difficulties in the new, and regretted 
that custom did not permit criticism of a presi- 
dential address. Professor Armstrong again re- 
gretted that Sir Henry Roscoe’s modesty pre- 
vented him from ventilating his views. Professor 
Perkin deserved thanks for boldly proclaiming his 
attachment to the new school. It would be ad 
vantageous if teachers would criticise their own 
methods, perhaps even change them like ladies ; 
manufacturers failed to recognise that England was 
in a critical condition. 


Scrence TgacHING IN ELEMENTARY SCHOOLS, 


This report was read by the chairman of the 
committee, Dr. J. H. Gladstone, F.R.S. There 
has been a very remarkable increase in the number 
of children taking science subjects since 1891, and 
especially since last year, as almost all figures have 
doubled in the year 1898-9. Euclid, sound, light 
and heat, agriculture, however, do not attract 
many. Especially in physics we notice hardly any 
progress, and this applies to the evening con- 
tinuation schools in general, and in particular to 
mechanics, physics, and electricity. We think that 
the fault must lie with the method of teaching. 
The report does not especially discuss these causes, 
but deals more fully with the present position of 
the higher-grade schools iv England, Scotland, and 
Ireland. 

The creation of a new Section—Hducation—was 
the outcome of these papers and their discussion 
by Messrs. Hime, Angel, Lishman, Hall, C. H. 
Bottomley, Smithells, and others. A very influen- 
tial gathering of members from all Sections debated 
on the best means for advancing scientific methods 
of education, under the presidency of Sir John 
Evans. Professor Armstrong, one of the 36 con- 
veners, boldly proposed a new Section. Sir John 
Evans wished to leave the matter in the hands of 
delegates from all Sections ; others thought that a 
department of one of the elastic Sections, Economy 
or Anthropology, could be entrusted with watching 
the educational interests. But gradually Professor 
Armstrong’s view prevailed, and the educational 
Section was resolved upon. 


Atomic WEIGHTS AND THE Periopic Law. 


Dr. J. H. Gladstone, F.R.S., and Mr. G. Glad- 
stone, presented some critical thoughts on the 
eriodic law, pointing more to the want of regu- 
arity than to regularity. Dr. Gladstone was 
rather embarrassed, as their diagrams had been 
destroyed by fire in the luggage-van of a Belgian 
train. 


Dirrusion oF GASES AND LiqumDs. 

In his Presidential Address to the Chemical 
Section, last year, Professor Horace T. Brown, 
F.R.S., had dealt with the fixation of carbon by 
green plants from the carbon dioxide of the atmo- 
sphere. This work has necessitated a further 
study of the laws of static diffusion, which he is 
carrying out in conjunction with Mr. E. Escombe. 
We know very little about diffusion in very 
diluted gases, and carbonic acid constitutes only 
0.03 per cent. by volume of the atmosphere. 
If we place an open cylinder, whose bottom is 
covered with caustic potash lye, in the air, the 
layer of air next the liquid will rapidly be deprived 
of its carbonic acid. With a static flow of dioxide 
down a short column, and a perfect absorbent, the 
diffusion will be proportionate to the area of cross- 
section, and will practically be independent of the 
percentage of CO, present. But if we cover the 
cylinder with a diaphragm, the rate of flow will 
be accelerated as the aperture is diminished ; and 
when the rim of the diaphragm is about two or 
three times as wide as the aperture, the flow will 
become inversely proportional to that diameter. 
This diameter (not cross-section laid) holds also for 
aqueous vapour and solutions of sodium chloride, 
when the mobility of the liquid in the latter case 
has been destroyed by addition of gelatine. As 
the carbon dioxide particles move on convergent 
hyperbolic lines towards the aperture, we get 
surfaces of equal density—density shells—above 





and below a circular aperture, which shells may be 
rendered visible with the aid of coloured liquids ; 
these ellipsoids are in agreement with theory, 
When diaphragms with many perforations are 
applied, the rate of flux increases as these apertures 
are reached, and decreases again when they have 
been passed. 


Spreciric Heat or Gases at Hico Temperaturgs, 
Professor H. B. Dixon, F.R.S., of Owen’s Col. 
lege, and Mr. F. W. Rixon, B.Sc., described an 
apparatus for determining specific heats of gases, 
at temperatures up to 400 deg. Cent. So far we 
had direct determinations only up to 200 deg, 
Cent., and the interpretation of the indirect methods 
was disputable. The question has, of course, 
interest for engineers. The gas is enclosed in a 
thin steel bomb, heated, and then dropped into a 
calorimeter, a comparison experiment being con- 
ducted simultaneously with an empty bomb. 


IsomorpHOUS BENZINE DERIVATIVES. 


The report of this committee, also presented by 
Mr. Pope, who has done most of the work, concerns 
similar matters, and more particularly the morpho- 
tropic relations between the crystalline forms of sub- 
stances which are not strictly isomorphous. Wecall, 
e g., various carbonates isomorphous, when they are 
of analogous composition and crystallise in the 
same form ; and morphotropy concerns the changes 
which the substitution of atoms or groups or other 
causes effect in their crystals. The recent re- 
searches of Barlow, Fock, and Paterno, tend to 
indicate that isomorphism and morphotropy merge 
into one another. The benzene substitutes offer 
special opportunities for such investigations as Groth 
pointed out in 1870 already. From experiments 
now carried on in the Central Institute, it would 
follow that orthorhombic crystals may, in the course 
of a few months, pass into tetragonal crystals, 
simply by being kept at a temperature of, say, 
10 deg. Cent., and be re-changed into almost the 
original shape by being maintained at the higher 
temperature of 30 deg.; the axial ratios are not 
quite restored. Some substances are polymor- 
phous, i.e., they may crystallise in the forms 
A, B, C, and D, the particular form depending on 
the temperature at which the respective body was 
grown ; but these forms are not equally stable, and 
the homologues of that body, also existing in forms 
A, B, C, and D, may have another stable form. 
Consequently, the first member of an isomorphous 
series may be known in crystals of the type A, the 
second member in the type B, and so on; so that 
the isopolymorphism completely masks the iso- 
morphism. The chairman of this committee, 
Professor H. A. Miers, Dr. Armstrong, and Dr. 
Divers, testified to the high value of such syste- 
matic researches, which, when extended to mixtures 
and alloys, might shed light on these rather obscure 
matters to which we now turn. 


Tue CrYsTALLINE STRUCTURE OF METALS. 


The subject of this paper, by Professor Ewing, 
F.R.S., and Mr. Rosenhain, B.A., is not new to 
our readers. Under plastic strain minute steps 
begin to develop on the plane polished surface of 
a metal. By varying the incidence of the light, 
the step lines may be made to appear blank or 
bright. As the steps seem to be due to a slipping 
of the component parts of each crystal along defi- 
nite cleavage or gliding planes, the authors have 
adopted the not very fortunate term of ‘ slip-bands 
for the steps. The continued experiments with 
great number of metals of all degrees of hardness 
show that the crystalline structure 1s preserved 
even when the material as a whole undergoes much 
deformation. In lead, zine, tin, &c., the original 
large crystals are, under severe strain, broken up 
into much smaller crystals. But larger crystals are 
re-formed ; when the lead is heated up to 200 deg. 
Cent. that recrystallisation takes a few minutes, 1? 
a cold room several months ; and it is accomplishe 
by the growth of certain of the minute crystals . 
the expense of their neighbours. _Individu 
crystals have been observed to grow until they = 
many hundreds of times larger than their nelg ; 
bours. Mr. Rosenhain, with the concurrence 0 
Professor Ewing, ascribes these changes to the pre- 
sence of impurities in the metals, forming die 
intercrystalline cement. Some crystals are 4 
solved in this cement film and diffuse throug 


it, and the diffusion is most marked in some 
direction ; electrolysis may be involved. 


periments with clean cold welds of pure lead 
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support this view ; such a weld is a barrier to 
crystalline growth, which begins to cross the weld 
line when a small amount of metallic impurity has 
been introduced. The investigations strengthen 
the authors’ solution theory of annealing. 

Mr. Rosenhain also communicated some ‘‘ Notes 
on Malay Metal Work” to the Anthropological 
Section. His specimens were supplied by Mr. 
Skeat, who had witnessed some of the processes. 
Microphotographs of Malay kris demonstrate that 
the damask iron really consists of layers of loosely- 
welded wrought iron and tool steel. The body of 
the blade is steel, and a layer of laminated iron is 
welded to either side. During the forging, steel 
is driven between the laminse, hence the striated 
effect. Mr. Rosenhain also spoke on Malay gold 
and bronze work, and chain casting. 


CuemicaL Compounps CoNnTAINED IN ALLoys. 


This report, drawn up and presented by Mr. 
F. H. Neville, F.R.S., of Cambridge, gives an 
excellent résumé of our scanty knowledge of inter- 
metallic compounds. Owing to the great difficulties 
encountered in isolating these alloys, we have to 
rely on more or less indirect methods. Such are 
filtration at high temperatures, or volatilisation of 
the excess of metal, t accomplished in vacuo ; 
both these methods have yielded compounds as 
Au Cd (Neville), Sb Naz, &c. (Lebeau). Fractional 
solution has been applied by Debray, Le Chatelier, 
Heycock, J. Stead, and others. The freezing-point 
method which we owe to Bakhuis Roozeboom and 
Le Chatelier, melts a mixture of two substances A 
and B, cools slowly, and observes the temperature 
at which solid matter separates from the liquid ; 
by repeating the process with a series of mixtures, 
we get a freezing-point curve which tells us at 
which temperature a certain mixture becomes 
saturated, that is to say, comes into equilibrium 
with a particular solid. The abscissz give the 
composition, the ordinates, temperatures. When 
A and B neither combine chemically, nor form 
mixed crystals, the curve goes down from the freez- 
ing-point of A to a minimum, and then up to the 
freezing-point of B. Each point of the first branch 
corresponds to the formation of a primary crystal of 
A from the respective mixture, each point of the 
second branch corresponds similarly to a B crystal. 
The intersection is the eutectic point, at which a 
very minute conglomerate of separate crystals of 
Aand B separate S, and all other alloys contain 
crystals of either A or B embedded in this con- 
glomerate. The angle under which the two branches 
meet is the eutectic angle. When definite com- 

unds exist, we have between the descending A 

ranch and the ascending B branch, various curves, 
whose summits may indicate definite chemical com- 
pounds (Au-Al). Supposing D E F to be such an 
intermediate branch, if we find at the summit E 
crystals corresponding to a simple formula Au, Al, 
the mass being there homogeneous, and find less 
and less of those crystals as we go back to D or 
down to F, then we may assume Au, Al to be a 
real compound. Often, however, the indications 
are not reliable. This applies, for instance, to the 
otherwise very instructive Hg Na curves of Kur- 
nakow and his alloys of alkali metals. 

Silver and gold form mixed crystals in all pro- 
portions. As regards these, Mr. Neville explained 
fully the views of Roozeboom, which have been 
confirmed by Van Eyk, Hissink, and Reindeer by 
analogous researches on salt solutions. We can 
join the two freezing-points (of gold and silver) by 
two curves, the liquid curve and the solid curve, 
enclosing a lens-shaped area, in the simplest case, 
or a curved tongue ; there is no eutectic angle. To 
find what happens at a particular temperature, we 
draw the respective horizontal ; it will cut the two 
curves at two points, giving the composition of the 
two phases which co-exist, i.e., the composition of 
the liquid and of the solid which separates from it. 

€ enclosed area represents states in which liquid 
and solid are mixed. When the two curves touch 
one another at a point of maximum (minimum) 
ordinate, we may have a definite compound (eutectic 
mixture) ; but it does not at ence follow. 
th © microscope gives help ; but we have to etch 
ry ea gpa surface or apply heat, and there are 
e. tead and others) bronze crystals of Cu,Sn 
which are apparently coated with OuSn. Skia- 
ong obtained with the help of Réntgen rays 
— the structure of an alloy ; but they cannot 
som or ire as the picture is really a shadow 
obtained t point. Yet Mr. Heycock has 

good slides of copper-tin alloys in this way, 





which he showed to the Section. Two electrical 
methods have been applied. Laurie, and particu- 
larly Herschkowitz, determine the potential differ- 
ence between a binary alloy and its more positive 
metal in a salt solution of the latter. If the 
crystals are all separate, the potential will be that 
of the more positive constitutent, and we get a 
horizontal straight-line curve ; if there are combi- 
nations, the curves fall off decidedly. The method 
is more promising than the electric conductivity, 
also studied by Herschkowitz. When two metals 
are alloyed, the resistance increases; but that 
increase may be due both to Peltier effects at the 
contact of the various crystals, and to mechanical 
discontinuity in the alloys; wires can rarely be 
drawn, moreover, and the mechanical strain would 
always affect thealloys. The report concludes with 
references to the determination of the molecular 
weights of metals and Tables. 


Iron AND PHOSPHORUS. 


The full title of this paper, by Mr. J. E. Stead, 
‘*The Mutual Relations of Iron, Phosphorus, and 
Carbon when Together in Cast Iron and Steel,” 
indicates its great importance. No elaborate re- 
search on iron and phosphorus has been made since 
Percy described seven iron phosphides in 1864. 
Mr. Stead’s work* extends over several years, and 
he acknowledged his indebtedness to many scientists 
and practical metallurgists. Increasing the amount 
of phosphorus in the iron gradually from traces up 
to 24 per cent., he finds that the percentages 1.75, 
10.2, 15.58, 21.68, mark characteristic points. The 
first. class (up to 1.7 per cent. of phosphorus) con- 
tains the phosphide Fe, P in solidified solution, 
and comprises most commercial wrought iron and 
steel (practically free of carbon); with increasing 
phosphorus the metal becomes harder, and the 
grains of the solidified ingots grow larger. Metals 
with a phosphorus percentage between 1.7 and 
10.2. per cent. contain a saturated solidified 
solution of Fe, P, and further, a eutectic contain- 
ing about 10.2 per cent. of P, composed of Fe, P 
(61 per cent.) and Fe, P solution in iron (39 per 
cent.). With still higher percentages we get per- 
fect crystals of Fe, P; slowly-cooled compounds 
of the fourth class yield first crystals of Fe, P, and 
then of Fe, P with mixtures of the two bodies, 
easily separated by the magnet (only Fe, P is readily 
attracted) in the intermediate stages. The fifth 
class percentages of P above 21.68, has been little 
studied, and is of small metallurgical interest. 

When saturated solid solutions of phosphide in 
iron are melted with carbon, the phosphide sepa- 
rates, appearing as a eutectic in irregular-shaped 
areas in the solid metal ; but a residuum of phos- 
phide always remains in the pearlite. The cemen- 
tation of phosphoretic iron at once causes this 
separation. In saturated solid solutions of phos- 

hide in iron, heating up to 1000 deg. Cent. pro- 
dines no change from the beta to the gamma 
modification ; but phosphorus does not appear to 
have any influence on the retention of graphite in 
high carbon metals. The free phosphides can be 
isolated from the fusible eutectics by dissolving the 
latter in cupric chloride (Schneider’s method), or in 
nitric acid of 1.2 specific gravity in the cold. These 
eutectics form isolated segregations, not continuous 
cells, round the crystalline grains ; otherwise such 
pig would be more brittle. 

The ‘*heat tinting” of polished sections, when 
different oxidation colours appear (first proposed 
by Martens and Behrens) has given valuable assist- 
ance in this work; and Mr. Stead has devised an 
electric heater for microscopic work, consisting 
essentially of a porcelain capsule containing plastic 
magnesia and a platinum spiral. Alloy bars for 
systematic research he obtains in the following 
way : Both metals are melted separately, and a 
mould of clay, 2 centimetres deep, 1 centimetre 
square, is heated a little below the fusing point of 
the more refractory metal, a quantity of which is 
then poured in the mould. hen the lower part 
has solidified, the second metal is added drop by 
drop, always waiting until the mass in the mould 
has become plastic. In this way a series of alloys 
in complete gradation is prepared. 

We have only been able to pick out some of the 
important points of Mr. Stead’s paper, which he 
illustrated by beautiful slides. But we must espe- 
cially refer to his views on eutectics, as there is 
unfortunately very little uniformity in that termi- 


* See also Mr. Stead’s paper on the same subject, sub- 
mitted to the Iron and Steel Institute, and of which we 
commence the publication on page 512 of the present issue. 








nology. The term ‘‘eutectic” is due to Guthrie, and 
signified originally the solidified mother liquor, 
which has a lower freezing point than any other 
compound of the series. Te there is a true 
chemical compound present, this would, in Sir W. 
Roberts-Austen’s opinion, form a separate eutectic 
mixture with each of the two constituent metals. 
Mr. Stead’s eutectics have one melting and solidi- 
fying point, lower than that of either constituent, 
and may consist of two or more metals, not uniti 
chemically, of a mixture of free metal and soli 
solution, of a mixture of a definite compound and 
a metallo-metallic salt of the same metals in the 
free state, of two solid solutions, or of two eutectics 
even. A solid solution is, according to Sir W. 
Roberts-Austen, a homogeneous mixture of two or 
more substances in the solid state; when crystal- 
line they may be isomorphous mixtures or mixed 
crystals, Mr. Stead extends theterm. The essen- 
tial point is that the metals are associated as if 
they were in liquid solution, and that there is no 
separation of constituents on solidification. He 
would retain the term solid solution for homo- 
geneous diffusion throughout the crystalline mass, 
and for cases in which, during crystallisation, the 
central portion of the crystal contains less of the 
dissolved metal than their external boundaries ; he 
rejects the term ‘‘ mixed crystals” as applied to a 
homogeneous whole. 

These papers on alloys were discussed by Pro- 
fessor W. F. Barrett—who afterwards read a fur- 
ther communication on the Electric Conductivity of 
Iron Alloys, concerning a joint paper with Mr. 
Hadfield and Mr. W. Brown—Mr. E. H. Griffiths, 
Sir William Roberts-Austen, Dr. Stansfield, and 
Mr. Pope. The latter regretted the evident con- 
fusion of terms. If A nb aut each crystallise 
‘in several forms, A;, A, A;; B,, B,, Bs, &., such 
that A;, B, and A,, B,. would be isomorphous, but 
A,, B, not, we could yet, on mixing these various 
bodies, obtain an isomorphous mixture. Mr. Pope 
does not regard double salts as definite compounds. 


SILICIDES OF THE ALKALINE Earta. 


Mr. Ch. 8. Bradley, of New York, had chosen 
as a title for his paper, ‘‘Some New Com- 

unds Discovered by the Use of the Electric 

urnace.” The silicides of barium, strontium, 
and calcium have been prepared by Mr. ©. B. 
Jacobs, of New York, by heating the carbonates 
with silica in the presence of carbon. They are, 
Mr. Bradley stated, powerful reducing agents— 
Ca C, is too powerful—and have successfully been 
applied in getting the phosphorus and sulphur, as 
well as oxygen, out of steel, and may prove useful 
in the dye industry. The silicides are metallic in 
appearance, oxidise in the air, evolve hydrogen 
with water, and, treated with hydrochloric acid, 
give Si, H,. This body is the analogue to acetylene 
gas, but a yellow crystalline substance. 


(To be continued.) 





CLAY-WORKING MACHINERY AT THE 
PARIS EXHIBITION. 
(Concluded from page 428 ) 

Tue 1200 exhibits—or, to be quite accurate, 
1082—mentioned in the official catalogue as bein 
exhibitors of ceramics, are naturally of very Gexied 
and irregular interest. A great number of objects 
scattered through the Palais du Trocadero, in the 
Rue des Nations, and on the Esplanade des In- 
valides, are of artistic quality, and useful or orna- 
mental—dishes, plates, vases, statues, and so forth. 
The most interesting and varied are gathered in 
the buildings on the Invalides Gardens ; and in 
concluding this review, it may be worth while to 
give some general information on the actual condi- 
tions of the French ceramic industry. 

The great porcelain factories of Limoges are well 


represented at the Exhibition by their products. 
The two chief centres of the industry are Limousin 
(Limoges) and Berry (Vierzon); the porcelain of 


Berry is more common and cheaper than that of 
Limoges. Natural conditions decided the location 
of these centres of the ceramic industry : the great 
beds of kaolin in the neighbourhood of Limoges, 
and the sand in the aes of the Cher, which was 
the original centre around which the industry has 
since spread. The number of porcelain works at 
Berry is 36 ; these give employment to 8300 work- 
men, and have 71 ovens. Limousin has 34 fac- 
tories, with 124 ovens, and employs 9000 workmen. 
These factories do not make all their own “ paste,” 
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TABLE SHOWING FRENCH IMPORTS AND EXPORTS OF CERAMIC PRODUCTS DURING THE YEARS 1897, 1898, AND 1899, 





IMPORTS. EXPORTS. 





Quantity : Kilogrammes. Value: Francs. Quantity : Kilogrammcs. 





1898, 


1,733,698 
318,456 
511,341 

1,613,124 


1899, 


2,458,5' 0 
243,300 
762,900 

2,013,900 


5,477,600 
2,642,800 
3 


4,119,100 
3,377,900 
30,310,200 
5,354,900 
98,600 





1897. 


3,076,136 
313,083 
438,989 

1,867,460 


5,695,688 


1899. 1898. 1897. 1898. 


| 
Britain .. * 5 ca ed * “e ee | 5 | 
| 
| 








Belgium.. ‘ °° ss on ee ee oe 
United States .. os oa 7 os es oe | 


White Other countries 





|. 591,870 407,704 
8,082,383 | 2,911,019 
743,796 | 867,731 
132,314 
1,214,368 
653,335 
588,009 
192,300 


590,900 827,260 4,176,610 

591,809 2,663,100 

220,600 2, 992 

| 171,009 | 

.| 2,118,200 | 2,206,164 

. | 2,139,500 | 4,105,931 
| "506,100 | 1,762,336 


Totals 422,621 


| 

| 
Decorated .. xi wi sia eS 
Parian and biscuit, white and coioured| 
Common ‘ Aa “s | 
Best quality .. 7 ns 
Common quauities, unglazed 
Allother kinds... of 





141,855 
| 1,218,905 
410,953 | 
352,467 
129,391 | 


Faience 


Paving Tiles 


{ 
{ 


j Chemical apparatus 
Pipes .. - ae 
Common 
Superior . 
Other Pottery, { Not glazed .. 
Common Quality | Glazed he 
Agricultural pipes .. ‘ 
Flower-pots .. “a 
Drain pipes .. “ 
Refractory products 


Stoneware 


” 


ee 


18,200 
(9,478,100 


64,819 | 

36,526 

28,471 | 

42,525 | 

102,660 

68,012 

9,587 | 

1,820 2,957 
19,869,525 | 1,560,052 
' 


94,631 
41,690 
28,852 
113,813 
125,092 
87,480 
9,428 
7,823 
16,410,182 

















1,680 800 
12,211,210 





7,807,175 











9,888,837 1,951,794 





the criticism of an eminent French expert : ‘‘ What 
a disillusion! The architects triumphed over the 
engineers, and enjoyed their triumph to the utmost. 
It was a debauch in fibrous plaster, an orgie of 
staff with imitation mouldings, sculpture, and so 
forth ; of buildings overloaded with decorations of 
gigantic built-up forms. To soften the crudity of 
the plaster, colour was laid on in places to imitate 
ceramics, thus rendering unwilling homage to the 
decorative value of terra-cotta.” 

But if the buildings themselves are without 
interest in this important respect, the structural 
ceramic exhibits are of high importance and merit 
much attention, especially those of France. 
Although terra-cotta is so largely used in England, 
only three or four makers (one being Doulton) have 
troubled to contribute. Naturally, the industry of 
structural ceramics is spread widely over France, 
and it is impossible to form even an approximate 
estimate of its volume. During the last few years 
great improvements have been made in means of 
manufacture ; in the wide introduction of brick and 
tile machinery; of perfected kilns, and especially in 
the use of regenerative furnaces. Various plans 
and models of such plant are shown. 

Until some forty years ago, only red and white 
paving tiles were used in France, the manufacture 
of these being of very ancient origin. In 1860 the 
production of decorated and hard stoneware tiles 
was commenced ; previously, such as were required 
had been imported from England and Germany. 
At the present time this industry flourishes chiefly 
in the north of France, and the numerous and beau- 
tiful exhibits testify to the advanced state of the 
industry from the industrial and artistic points of 
view. As for England, Doulton is again the only 
representative, no other maker being represented. 

Of hard stoneware the examples are almost as 
endless as the forms: bottles, retorts, chemical 
utensils, pipes, sanitary objects, &c. One of the 
most remarkable, if not quite the most, interesting 
novelties shown, is the application of stoneware to 
architectural decoration. A splendid example is 
seen in the bas-relief friezes at the monumental 
portal of the Exhibition. It is known as the 
**frise des animaux,” by the ceramic artist Bigot ; 
there is another one for the same door, made by 
Miiller. Until recently, dependent largely on 
England for hard stoneware, France now possesses 
many well-equipped factories, the products of which 
are quite equal in quality to British goods, and 
are rapidly driving the latter out of the French 
market. 

Refractory ware is represented at the Exhibition 
by French and Belgian govds only ; such goods used 
to be sent from this country to Frange in large 
quantities ; the trade, however, has mow passed 
into Belgian hands, at least so far as the increasing 
French industry requires to be supplemented. 

As one-third of the exhibitors df ceramics are 
French, it will be of interest to give some details 
of the volume of the industry in France, especially 
as regards imports and exports. Such information 
is contained in the Table above. 

From this Table it will be seen that the volume 
of business, both of import and export, is not 
large ; indeed, except in some items, the quantities 
imported are quite insignificant. Refractory ware 





was imported to a value of nearly 800,000/. in 
1899, showing a considerable rise over the imports 
of 1897. Parian and biscuit ware were imported 
toa value of about 85,0001. in 1899, which is some- 
what less than in 1897. Good quality faience was 
also brought into France in 1899 to the extent of 
46,0001. On the other hand, France exported re- 
fractory ware to a value of about 120,000. in 1899 ; 
tiles, to the same value ; decorated porcelain, for 
283,0001.; white porcelain, for 230,000/.; and 
faience for 140,000/. Although the total movement 
is a small one, it will be noticed that the general 
direction is correct, so far as can be judged by a 
three years’ comparison ; that is to say, the value 
of importations is falling, and that of exports rising ; 
in other words, that France is increasing her home 
products on those goods for which she was largely 
dependent on foreign makers; and at the same 
time is increasing her foreign trade in a large 
variety of ceramic goods. 

It would, of course, be impossible to assess the 
relative values of the ceramic industries in different 
countries by the displays at the Exhibition, 
although the popular conclusion no doubt must be 
that we are of little account in the industry. 
Once more, indifference on the part of our manu- 
facturers will meet its due reward by loss of business 
and prestige, whilst those countries that are well 


TABLE IX.—Grovup 





Exhibitors, 
ee «= 282 


164 
145 
63 
58 
54 


France ... as 
United States ... 
Japan ... : 
Portugal 
Italy... ‘2 
Austria: Hungary 
Germany is 42 
Britain ... ae = Res — 17 

In all 394 awards were made for ceramics, and 
36 exhibitors were hors concowrs. Of the awards, 
18 were Grand Prix, 52 Gold Medals, 121 Silver 
Medals, 107 were Bronze Medals, and 96 were 
Honourable Mention. But of awards we are speak- 
ing elsewhere. 

We should mention, in concluding this review 
of the clay-working machines and ceramics at the 
Exhibition, that we have had the great advantage 
of the collaboration of M. Léon Lefévre, the dis- 
tinguished editor of La Céramique. 





THE BRITISH AWARDS AT PARIS. 
(Continued from page 475.) 

Tue awards made at Paris show that wherever 
there was a possibility of doing so, the juries showed 
a full and generous appreciation of our exhibits. 
Thus in Class 23 (Table VIII.) (see page 475 ante), 
we were awarded 19 Grands Prix and Gold Medals, 


VII. AGRICULTURE. 





Crass 35. § Cuass 36. | Ciass 37. | Crass 38. 
AGRICUL- 
TURAL : 


INDUSTRIAL) 


IMPLE- 
MENTS AND 
PROCESSES 


AGRICUL- 
TURAL 


Ving CuL- 
NATION. sane 


| a 
i) 


AGRONOMY: 


ee ae : 


} 
jo: a. 


of 


Crass 4L. 
AGRICUL- 
TURAL 
Non-Att- 
MENTARY 
PRODUCE. 


Cuass 42. 
UsEFUL 
AND 
Noxious 
INSECTS, 
&e, 


Cuass 40. 
AGRICUL: 
TURAL 
PRopucs : 
ANIMAL 
Foops. 


Ciass 39. 
AGRICUL- 
TURAL 
PRODUCE: 
VEGETABLE 
Foops. 


ToraL 
AWARDS. 


a] a 
S| s 


Awards. 


Order of Precedence 
by Number 





Austria 
Belgium 
Britain 
Germany 
Hungary 
Rusia “s 
Switzerland.. 
United States 


Totals.. 


1 
1 


. = 
/_ Oe eH 


S 
1 
17 
8 

4 

1 

1 

4 


Pr nS op 


1 


61 


2t | 
| 


—_ . 
& | 0: m bom bo DO DO G. P. | 

















98 | 


a ee oe) 





| 


2 | ©: aazearere |G P. | 


72 19 $17 





























TABLE X.—Grovp VIII. 


HoRTICULTURE AND ARBORICULTURE. 





Cuass 43. Cuass 44, Cuass 45. 


Froit TREES 
AND Fruit. 


APPLIANCES 


AND PROCESSES. VEGETABLES. 


NATION. 





G. P.| G.M. G. 


Cuiass 46. 
TREES AND 
ORNAMENTAL 
PLANTS AND 
FLOWERS. 


Cuass 47. Ciass 48. 


TOTAL 


SEEDS AND AWARDS. 


NURSERY 
Stock. 


Hornovuse 
PLANTS. 





P.| 


Irder of Prece- 
dence by Num- 
ber of Awards, 


G.M. JG. P.| G.M. [G. P.| G.M. 


| € 








1. Austria 24 
2. Belgium = 
3. Britain A ite 
4. Germany | 
5. Hungary 
Rustia s 
7. Switzerland 
8. United State: 


‘3 
‘i 


2 


. oe 
1 | 
3 | 
f_| 


| COOrrnanes | 


| 








Totals 13 4 











i | 
3 | 3 | 























represented will largely gain. As we said, there 
are actually 1082 exhibitors of ceramics ; the most 
important of these figure as above : 


as compared with 13 for Germany, despite the fact 
that the German merchant marine was as admirably, 
as ours was inefficiently, represented ; though the 
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TABLE XI.—Grovur IX. Forestry AND Sport. 














































































































































































































Ciass 49. Crass 50. Cuass 51. Ouass 62. Cuass 53. Cuass 54. 8 =) 2 
PRODUCTS OF Propvucts =} 
FOREST Forest ——— OF THE ‘ae Wip Crops. {Toran Awarvs.| 44 
NATION. INDUSTRY. Inpuerar, E 7 a 3 : BS 
ce mate Ee. 5 oie «8S 
ri a = he 
api amiap.}amiap)/amiarp)/amiap.)amiar.) amiap.| am [sos 
}. Austria ‘Ga ae ict tae 1 eS Pia ns ge 6 
2, Belgium es os és al 5 5 Bs 3 a oa rip a 5 | 8 5 
3. Britain + ee oe ies 3 8 3 1 3 1 “ee 9 : 
} an - oe o- . . o. - . oe oe o* 
Hi eneeey 3 5 3 7 eh nas 2 6 * 1 ¥ 1 8 20 2 
6. Russia «p38 ne 1 3 a ‘is 3 2 3 5 zs 1 1 | 3 
p i land..j .- +. +. .. - o. ee oe os és ee ae <4 ay 
& Taited Statec] .. 1 2 7 1 1 | 8 1} 3 1 5 | 2% 1 
Totals 8 6 7 17 10 11 6| 17 6 21 2 2 39 74 _ 
TABLE XII.—Group X. Foop Propucts. 
Cuass 55. | Crass 56. | Ciass 67. a 58. | Crass 59. | Oxass 60. | Cuass 61. | Ciass 62. 2B 
RESERVED M 
Suears, 2a 
AprLi- | Farma- | Baking 4 Connr- Liquecrs eS 
ANCES AND|cEouS Pro-4 AND Con- Frutt Fae | — — . Panton Pr vicnd 35 
NATION. PROCESSES | DUCTS, JFECTIONERY EGE 2 - < . : hes 
TABLES, &C, LANTS, ALCOHOLS, é 3 
SB 
a . Se Se Se = : F : ; 5 5 i . »'g 
a} a fa) apa | ape) a po) te) Re) a pe) A fe | a ee 
S| Sd tso|o To] ¢ Jo] 6 Jo] 6 Io] FIs] FS [oo] FS Js] 64 
1. Austria ore RAS | Se) as eae De ae eS SERS SERS IS eee 8 
2. Belgium ies 2 = ee ae 2 1 ab 4 2 8 ; 7 1{] 20 8} 44 3 
3. Britain a: ® 5 1 Aa 1 2 4 2 2 sy iC 1 5 1 2 7 20 5 
4, Germany 2 ae ee ee Pe 1 SEs 3 3 74. 5 1 5 6| 30 4 
5. Hungary = 1 3 i Se Ree oe 2 ae ie: Sa eae IN ae 7| 19 6 
6. Russia ie ee 1 2 5 2 1 8 6 x 9 4/ 12 1 4 18; 38 2 
7. Switzerland. . 2 3 ie x “a PA a 1 1 2 2 3 aa 2 a 1 6/| 12 7 
8. United States ee 4 3 6 ae 1 1 10 1 13 1 6 9 2 6| 561 1 
Total .. 6/| 20 9; 15 ig ! | 1; 21 | 14/ 31 | 11 | 56 6| 40 6| 35 | 56 | 225 —_ 
TABLE XIII.—Grovur XI. Mines AND METALLURGY. 
Crass 63. Cuass 64. Cuass 65. oFS 
er MINES, | pavy MerauLurey. | Ligut METALLURGY. Total AWwaRps. es akg 
NATION. es cfs 
yes me pcnaad Bead 
l rez 
G. P. G. M. G. P. G. M. G. P. G. M. G. P. G. M. ro} < 
1. Austria 1 1 Sh esis zi 7 8 8 7 
2. Belgium 5 il 2 | 3 a | 1 7 15 3 
8. Britain 2 4 Ee Pera . 4 oe 4 18 4 
4, Germany 2 3 2 2 2 } 9 6 14 6 
5. Hungary 2 6 3 2 1 cs 6 16 5 
6. Russia ne 8 4 5 7 1 14 16 2 
7. Switzerland. . ae a ie | a oa sh nm: ae 8 
8. United States 185 5 8 1) Se 19 37 1 
Totals .. 33 | 46 20 | = 26 6 61 59 | 123 ~~ 
TABLE XIV.—Grovur XIV. CueEmicaL INDUSTRIES. 
Cuass 87. Cass 88. Cxass 89. Ciass 90. Cuass 91. é se 
APPLIED CnEMIS- . © 
TRY AND PAPER-MAKING. — AND |  PERFUMERY. oo Tora AWARDS. Ens 
NATION. PHARMACY. ays ; a 
= Pace Bees Ses 3 2 ° 
| | | i = 3 
G.P. | GM. IG P. | GM. 7 G.P. G.M.} G.P. | GM Ga. P. | G. M. G. P. G.M. | 6° 
1. Austria .. 4 6 “Se es = a ; 1 1 Ss 9 11 6 
2, Belgium “a 6 2 1 oom Bo tS 1 “ 6 5 17 5 
3. Britain .. 6 *f 1 2 Se et 3 2 i 2 9 14 4 
4. Germany 19 10 5 7 1 i 2 2 1 2 19 21 1 
5. Hungary ne 6 1 4 3 3 J te 2 a 3 13 7 
6. Russia . a 6 10 2 8 1 2 2 1 1 2 12 13 3 
7. Switzerland .. en <4 1 as pe - +e ae PIO, | RA 1 pee 8 
8. United States. . 2 5 “ee | 1 1 7 1 -1 2 11 6 25 2 
Totals 28 50 13 | 19 9 20 : eae eae 7 23 64 120 = 



































magnificent exhibit of the Peninsular and Oriental 
Company was a brilliant exception. In Classes 
76, 80, 82, and 86 (Textiles) our exhibits were 
conspicuously recognised; and also in Class 87 
(Applied Chemistry), where the fine display of 
the United Alkali Company was a credit to the 
Group. A careful examination of the Tables will 
show many more such examples; and if, as doubtless 
there have been, cases of accidental injustice to 
our exhibitors, which have not been set right, such 
exceptions are lost sight of in the general result. 
At the same time, that we should take low rank in 
an industrial exhibition of the highest magnitude ; 
that our two great rivals the United States and 
Germany should have thrown us far into the shade; 
and that the record against us at the end of the 
19th century should be that—generously judged as 
he wrre—the fourth place is the best that could 

given us, is a discredit to the industrial great- 
ness of Britain. 

As we have already said, the verdicts of experts, 
Popularly supposed to be unfriendly to this country, 
are not infallible; and even if they were, the 


number of recompenses of the highest classes may 
not afford an exactly accurate scale for measure- 





ment of merit. But it is the best scale we have, 
and those who have intelligently studied the gather- 
ing of the nations at Paris this year, will accept it 
as being on the whole closely correct. 

(To be continued.) 








ROLLING STOCK AT THE PARIS 
EXHIBITION. 


Tue Exurert or MM. VAN DER ZYPEN AND CHARLIER. 


Tue firm of Van der Zypen and Charlier, of Cologne- 
Deutz, was established in 1845 ; at present it employs 
2500 persons, and turns out about 500 passenger car- 
riages and 4500 goods cars annually. he exhibit of 
the company at Paris is placed hors concours, as its 
representative acted as a juror. The exhibits are four. 
The one that engineers and electricians specialists will 
perhaps examine with the greatest interest, is a sus- 

nded car for the electric monorail line at Elberfeld- 

rmen. As an illustrated description of this will 
shortly be published in ENGINEERING, we need not 
refer to it now. The other exhibits are sleeping, 
saloon and dining carriages. 

The six-axled sleeping car for the Prussian Railway 
Department (see page 494) runs on wrought-iron 
spos-wheels, a speciality of Messrs, Van der Zypen 





and Charlier. The area between the spokes is filled 
with ashwood forced in by hydraulic pressure. The 
framing of the trucks is all pressed steel, the plates 
being fitted and riveted to one another without the 
aid of angles. The car suspension is threefold; on 
the truck beams rest transverse sprin, ; there are 
the usual longitudinal springs, and, in addition, spiral 
springs supporting their ends. Under the windows 
the car y is strengthened by steel plates, 0.14 in. 
thick ; these plates are riveted by means of vertical 
angles to frames above and below, so that the 
whole forms a girder (Fig. 6). The sheets are sup- 
plied in lengths of 52 ft., 43 in. wide, by the mills 
of the Dillinger Hiitte in Rhenish Prussia. The 
dimensions and arrangement of the carriage con- 
forms generally to those of the sleeping cars on the 
Prussian State lines. A corridor, along one of the 
sides, leads to ten half compartments, each with two 
berths. A first-class ticket entitles its holder to a 
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istacy 
lower berth; the upper berth is turned up and does 
not incommode the traveller. Two half compart- 
ments communicate with one another by a door. The 
central compartments are provided with folding doors 
which, when open, leave a spacious bedroom with four 
or two beds. Each compartment is fitted with all 
toilette requisites, contained in a cupboard, in front of 
which is a table with a hinged lid. 

The dining-car (page 495) is of the same strong and 
elastic construction, but the trucks are four-wheeled. 
The car "s egg enw Kesey oe for smokers and 
non-smokers, kitchen, , and s for cup- 
boards, &c. A mirror ng Bi a tn ay Hrd homme 
each table. This window 37 in. high and 51 in. wide, 
can be raised and lowered, and gliding back completely 
shuts out draughts. Special regard has been had in 
selecting materials for the decoration and draping to 
dust-proof colours and materials. The panels are white 
Russian ash polished, the ceiling is anaglypta in relief ; 
the sea-green cloth is decorated with artistic, open 
bronze work, and mirrors, The pantry contains a large 
s cupboard, china and glass crockery, and a sink in 
silver. 








JAPANESE Coat.—The exports of coal from Japan last 
year amounted to 2,487,614 tons, as com with 
2,186,790 tons exported in 1898. The value of last year’s 
exports was computed at 1,500,000/. 


THe Rutve.—The Rhine, the oe German water 
highway for transport of coal, &c., has recently had two 
new harbours added to the considerable number of im- 
rtant harbours which already exist. The one is at 
trasburg, the other at Karlsruhe, which latter is ex- 
pected to prove of — importance both for the railways 
and industry of Baden and Wiirtemburg. In connection 
with these two new harbours are a number of dredging 
and deepening operations, both of the Rhine and some 
of its ror ag Sg and some smaller canals are bei 








constructed. is another move in the direction 
making German accessible at reduced rates for new 
centres of German industry, 
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THE RICE GEAR-CUTTING MACHINE. 

















Fug.1. Fig.2. 










































































































































































ms 





















































SIONS 
a. Be 








i + ob H 
\e---2ie 4 Py Lm oi 
| 


Tue specialisation of modern industry is well illus-; at the Paris Exhibition, where the 
trated by the extent to which manufacturing concerns | gear-cutter is shown, is struck at 
are devoting themselves to narrow lines of work, and | once by the great size and rigidity 
by the formation of companies for the production of | of every part. Evidently there is no 

ticular parts of machinery. The process called | chance for back-lash or for hurtful 
ivision of labour, when applied to individuals, is| flexibility anywhere. The slow 
coming to be applied to companies and corporations | movements are noteworthy. The 
re ed as industrial units, machine seems conscious that it has 

An instance in ayo is afforded by the organisation | time to do things correctly, without i 

:@ company called the Rice Gear Company, of Hart- | nervous haste and uncertainty. Yet the daily output; The cutting of the teeth of the gears is done by 4 
ford, Connecticut, U.S.A., for cutting gears under | is something unprecedented in work of this character. | tool rotating in a plane on a fixed axis, exactly like & 
patents recently taken out by Mr. Charles D. Rice, a| Another peculiarity in this machine is that it calls| circular saw. There is no reciprocating motion of the 
well-known mechanical engineer. Mr. Rice’s process |for no measurements of oblique angles, and that no| cutter, and no rolling of the e in which it acts. 
is distinctly novel, and his machine isin many respects | tool is needed in adjustment whies measures other| The critical motions of the mechanism are the swing- 
unlike any other gear cutter nowin use, The observer | angles than right angles. ing and rolling of the work against the side of the 














ENGINEERING. 


Oct. 19, 1900. ] 





499 














THE RICE GEAR-CUTTING MACHINE. 























res are the vertical spindle A, the horizontal 
the master gear D, the guide-plate G, the 
controlling weight W, and the index Y. 
shown at E. It will be understood that every motion 
in the machine is positive, produced and fully co 
trolled by carefully timed cams and levers with their 
appropriate attachments. 

f these figures, illustratin 
Fig. 4 is from a photograph of 
No. 1,” used for cutting bevel gears of not more than 
6 in. in. diameter, an 


cutter, the work being meantime 
ttern gear, The annexed illustrations, Figs. 1, 2, 
» 4, lettered alike, show the construction ani 
tion of the machine. 
Like other similar 
unit distributing its 


controlled by a 


machines this is a dynamic 
own power after receiving 
er is received at the 
the cutter spindle M, 
e driving pulley also 
P, connected by a chain 
© sprocket N drives a wormshaft and worm 
R, which, by means of the mitre gears T, 
motion to two cam shafts; one vertical S, 
orizontal V. The vertical cam shaft effects 
controls the horizontal mov 
» Operating the two levers 
te action, swing the work 
tom them. Other parts 


Pulley K, which is 
carrying the cutters 
actuates two sprockets N and 


the entire machine, 
at is called ‘‘ Machine 


of any pitch or angle. 
1, 2, and 3 are the drawings for a machine of the same 
scope as that shown in 
slightly from the photogra 
ed, after practical e 
machine built, to secure 
quickness in handling 
Before describing the process of cutting a gear 


e to modifications 

rience with the first 
ditional simplicity and 
and adjustment. 


ements of the working 
X, X, which, by their 
against the cutters and 
of the machine shown 








tooth, we may examine the construction of the 
cutters. ' 

Figs. 5, 6, 7, and 8 respectively represent a single 
tool, the receiving disc, the supporting disc, and the as- 
sembled cutter head. As used at present, the cutter head 
contains fifty separate tools, accurately interchangeable, 
placed in the receiving disc, so that their cutting ends 
must be at equal distances from the axis of rotation, 
and locked by the supporting disc in such wise that 
their side cutting edges are securely fixed in one plane. 
The excellence of the product of the machine is largely 
due to the careful design of this cutter, and to a marked 
simplicity in the form of the parts by which extreme 
accuracy in construction is made easy of attainment. 

To prepare the machine for operating, the master 
gear and the work are placed in position on the hori- 
zontal spindle. The axis of this spindle and that of 
the vertical spindle intersect at the apex of the theo- 
retical cone of the gears, determining a plane which 
may be called the fundamental plane of the machine. 
The master gear, which for work of this kind is pre- 
ferably about five times the size of the to be cut, 
is moved on the horizontal spindle till the apex of its 
complete cone coincides with the intersection of the 
horizontal and vertical axes. The work, havin 
channels already cut by a gashing machine, is 
on the same horizontal spindle so that the apex of its 
cone is at the same point. One face of the guide-plate 
and the corresponding face of the cutter are brought 
into the fundamental plane, their movements being 
regulated by micrometer screws. The cutters are also 
fixed as to height, and so that the bottom of the slight 
hollow resulting from their revolution will be in the 
middle of the cut. 

On aw the machine the horizontal spindle rises 
rapidly till the guide-plate and the cutters enter the 
channels of the master gear and the work, when the 
motion is reduced to a proper feed, and is stopped 
when the cutter reaches the Dan agen depth. At the 
same time the horizontal spindle has revolved so as 
to bring the bottom of a master tooth in contact with 
the guide-plate, and the work to a strictly homologous 
position relative to the cutter. This position of 
master gear and work is then maintained by the con- 
trolling weight while both swing about the vertical 
axis of the machine, the entire surface of the master 
tooth wiping the guide-plate with a line contact, and 
the work wiping the cutters with a precisely similar 
motion, producing a smooth accurately developed 
tooth-face at one operation. At the conclusion of this 
series of motions the pressure of the weight ceases, the 
horizontel spindle swings back and is depressed enough 
to free the guide-plate and the cutters, and the master 
gear with the work rotates into position for cutting 
another face. 

When the master gear has completed one revolution 
the machine stops. In order to prepare for cutting 
the remaining face of each tooth, the cutters are 
moved laterall: a distance exactly equal to their own 
thickness, and the guide pate block J through a 
distance equal to the thickness of the guide-plate, 
both motions being regulated by micrometer screws. 
The controlling surfaces having thus been brought 
into the fundamental plane, and the necessary reversals 
in motion having been made, the operations are resumed 
in the same order as before. At the termination of 
the reversed revolution of the master gear, one gear 
has been completed. 

In thus developing the profiling type of gear-cutter, 
the manifest gains always due to that method have 
been preserved. The work leaves the machine a 
strict copy of the original pattern. Any acceptable 
form of tooth can be adopted, generated in the master 
gear by processes most expensive and elaborate, 
corrected by hand treatment for any outstanding 
errors, modified for special service, if it is thought 
best, and Mr. Rice’s machine will produce rapid] 
any number of accurate gears identical in shape wit: 
this model, 


When an entire gear is used as. a master, and this 
is the course that will probably be adopted in 
most cases, the master itself indicates the indexin; 
of the work. Under these conditions the index Y 
shown in the figures, merely regulates the approxi- 
mate position of the work and that of the weight. 

For some classes of work, however, it may be found 
desirable to use a single tooth as a master. The index 
is, therefore, constructed so that accuracy may be 
secured in indexing the work if the machine is used 
without the complete master. 

Different sizes of the machine are needed for work 
of varying dimensions, though the range of each 
machine in the size of its product is considerable. Any 
machine is competent, within its scope as to size, to cut 
bevel gears of any number of teeth likely to Le called for, 
and designed from any probable rack angle. A slight 
change in form also adapts it for cutting spur gears. 

It is noteworthy that the guide-plate and the cutters 
may be of any thickness so long as they enter their 
respective channels freely. There is, therefore, no diffi- 
culty in preventing all harmful flexure and whipping. 
An interesting calculation, based upon the speed of 
the cutters (40 revolutions per minute) and the length 
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of the tooth generally adopted for the teeth of bicycle 
gears, shows that in this work each cutting edge is in 
actual service only a trifle over three minutes during 
a full working week of 60 hours. The importance of 
this fact in estimating the volume and excellence of 
the output from the machine can scarcely be over- 
estimated. 


LOCOMOTIVES AT THE PARIS 
EXHIBITION. 


Tue Exuisit or Messrs. HENSCHEL AND SOHN, 
CASSEL. 


THE important locomotive and engine works of 
Messrs. Henschel and Sohn, of Cassel, are represented 
at the Paris Exhibition by two locomotives, one of 
which forms the subject of our two-page plate this 
week. It is a four-coupled tank engine for passenger 
trains, and is especially designed for suburban traffic, 
where running in either direction is indispensable, and 
sharp curves are frequent. The middle two axles are 
drivers. The wheelbase between driving axle and 
coupling axle is 2 metres (6 ft. 6in.), and the two end 
axles have a lateral play of 30 millimetres (1.2 in.) on 
either side. The axle-boxes are of an improved Adams 
type, especially protected against jambing in curves. 

he grate area and firebox heating surface are large. 
The water is stored in the tank, not to obstruct the 
view from the cab. The adhesion weight of the 
locomotive is 31.4 tons, and it can be relied upon 
to start smoothly. The chief data are : 


Cylinder, diameter ... 430 mm. (16.93 in ) 








AA stroke .. eos =~000,  t08G8 5, 
Driving wheels, diameter... 1600 ,, (6300 ,, ) 
arin % ” 1000 ,, (39.37 ,, ) 
Wheelbase, fixed 2000 ,, ( 6 ft. 6.7 in.) 
- total 6800 ., (22,, 3.74, ) 
Valve gear type Hensinger 
Steam pressure as 180 Ib. 
Grate area... aa - 1.57 sq. m. (17 aq. ft. 
Heating surface, firebox ... 7.9 i er ‘i 
‘ + an .. 89.4 4, (962 ,, 
Total heating surface... 97.3 » (1047 ,, +) 
Water tank capacity 5.7 cb. m. (200 cb. ft.) 
Coal ne ie ae 2 tons 
Load on first axle ... aes 10.85 ,, 
#. second and third 
axle, each ... is ae 15.70 ,, 
Load on fourth axle... a 10.88 ,, 
Total weight in working 
order... fs ia 53.13 ,, 
Weight, empty a ne 41.5 ,, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday forenoon 
there was only a sale of about 1500 tons, and prices were 
easier. Scotch iron fell 7d. per ton, and Cleveland 44d. In 
the afternoon about 5000 tons were dealt in, and prices were 
rather firmer, Scotch recovering 14d. per ton. The settle- 
ment prices were: Scotch, 66s. per ton; Cleveland, 
67s. 4$d.; Oumberland hematite iron, 76s. 14d. per 


ton. On Friday forenoon some 3000 tons changed 
hands, and prices were easier, Scotch dropping 14d., 
Cleveland 4d., and hematite iron 44d. per ton. In 


the afternoon 2000 tons were dealt in, and prices 
closed firm, Scotch at the finish showing a rise on the 
day of 2d. per ton. In the course of the afternoon 500 
tons of Scotch iron were sold at 66s, 6d. per ton for the 
end of the year; and the following were the settlement 
prices: 66s. 3d., 67s. 3d., and 76s. per ton. The war- 
rant market on Monday was dead idle at the opening, 
when 66s. was acce ; but the market su uently 
receded, and 65s. 6 
were dealt in, the whole of the row being Scotch iron, 
and afterwards there was a fall of 24d. per ton to 66s. 1d. 
‘ad ton cash. In the afternoon other 1500 tons changed 
ands, and Scotch recovered 2d. on the forenoon drop. 
At the forenoon meeting of the warrant market on 
Monday —_ — eae were dealt in. Pv) was 
strong, and cios - per ton up at 66s. 94d. per 
ton. The market o on strong 4 the nn, 
but it relapsed, and for Scotch the price closed 4d 
down from the forenoon rates. One lot was sold 
at 67s. 1d. per ton for the end of the year. The 
sales amounted to about 5000 tons. The settlement 
prices at the close were: 66s. 74d., 67s. 74d., and 
76s. 44d. per ton. The macket was steady this forenoon, 
when some 4000 tons of iron were sold. Scotch remained 
unchanged in price at 66s, 84. perton cash. In the after- 
noon other 5000 tons changed hands, and prices remained 
v steady. The settlement prices were: 663. 74d., 
67s. 6d., and 76s, 7}d. per ton. The following are the 
current prices for No. 1 makers’ iron: Clyde, 82s. 
per ton; Gartsherrie, 82s. 6d.; Calder, 833.; Sum- 
merlee, 863.; Coltness, 87s. 6d.— the foregoing all 
shipped at G: w; Glengarnock (shipped at Ardros- 
can), 8ls. 6d. ; Shotts (shipped at Leith), 86s.; Carron 
(shipped at anqunes b), 84s. per ton. The quantity 
of iron eo ands is very limited, and operations 
are almost wholly of a jobbing nature between mem- 
bers of the “‘ring.” Business direct with the consumers 
is restricted to the narrowest limits, and all that has been 
sold is for prompt delivery. Amongst the founders there 
is a distinct falling-off in work. The number of furnaces 
in blast is 81, against 82 at this time last year. The 
atock of pig iron in Messrs, Gonnal and Co,’s public 


. was paid. Only some 1500 tons | ge 








warrant stores stood at 81,822 tons } pomey afternoon, 
as compared with 84,615 tons yesterday week, thus show- 
ing a reduction amounting for the week to 2793 tons. 


Finished Iron and Steel.—In the manufactured iron 
and steel trades locally there are great complaints of want 
of fresh orders, and in a number of instances works are 
far from being fully employed. In the steel trade, more 
especially, things are in a somewhat uncertain condition. 
There is a considerable amount of inquiry in the market, 
but somehow very little business is done, even though 
prices have shown a decided tendency to decline. Buyers 
are holding off in the expectation that d ment 
amongst the manufacturers in regard to certain other 
matters, combined with the American competition, will 
lead to still lower rates, and at present there seems to 
be a likelihood of their expectations being realised. 
Although business was done lately in ship-plates at 
7l. 17s. 6d. per ton, there were quotations as low 
as 71. 153. to 7/. 163. per ton, and manufacturers were in- 
clined to cut prices for all classes of steel in order to 
secure business. The latest quotations to hand are about 
for: Angle-bars, 7/. 153. to 7/. 163. per ton; bars, 
81. 17s. 6d. per ton ; ship-plates, 7/. 15s. to 7/. 17s. 6d. per 
ton ; and boiler-plates, 8/. 10s. per ton. 


Sulphate of Ammonia.—The weekly shipments of sul- 
phate of ammonia were lately 3555 tons, making for this 
year 106,703 tons, being 460 tons less than at the same 
time last year. For prompt delivery the market con- 
tinues to be quiet, but there is more disposition to buy 
for next year’s delivery at sellers’ prices, generally about 
10/. 103. per ton. 


Glasgow Copper Market.—At last there has been some 
business in copper on Change. Yesterday forenoon the 
market was quite idle, but in the afternoon one lot of 
25 = changed hands at 72/. 1ls. 3d. per ton three 
months. 


Royal Scottish Society of Arts.—The committee ap- 
pointed by the society to award prizes for communications 
read or reported on during the session 1899-1900 have 
made awards as follow: To Mr. Robert Auton, for his 

per on ‘“‘A Patent Perforating Brick and Briquette 
Machine,” a Keith prize, value 10 sovereigns; to Mr. John 
Cowan, for his paper on ‘‘ The Stirling Boiler,” a Hep- 
burn prize, value 10 sovereigns ; to Mr. W. R. Herring, 
for his paper on ‘‘The Carbonisation of Coal for the 
Production of Illuminating Gas,” a Makdougall-Bris- 
bane prize, value 5 sovereigns; to Mr. G. W. Herd- 
man, for his paper on ‘‘ Levelling Stays and an Improved 
Form of Joint for the Scottish Staff,” a Keith prize, 
value 3 sovereigns ; to Mr. J. B. Readman, for his paper 
on ‘*Food Preservatives,” the Society’s complimenta 
silver medal ; to Mr. John Graham, for his paper on “‘ 
Safety Mechanical Goupling for Goods Wagons,” the 
Society’s complimentary silver medal. 


Mining Institute of Scotland.—A general meeting of 
the Mining Institute of Scotland was held last Thursday 
night in the hall of the Institute, Hamilton—Mr. Thomas 
Thomson, Eddlewood, presiding. The discussion was 
closed with reference to the paper read by Mr. Hardie on 
“The Endless Rope Haulage at Lethridge Colliery.” 
The paper was a statement of facts relating particularly 
to America, and on the motion of the chairman, Mr. 
Hardie was cordially thanked for his paper. A similar 
course was ado regarding the following papers : 
“* Explosions of Fire-Damp and Coal Dust in the West 
of Scotland,” by Mr. T. A. Mottram; ‘‘The Probable 
Duration of the Scottish Coalfields,” by Mr. Robert 
W. Dron; and ‘Hauling and Pumping Underground 
by the Priestman Oil Engine,” by Mr. illiam 
Smith. The meeting next considered an interesting paper 
contributed by Mr. H. M. Cadell, entitled ‘‘ Notes on an 
Indian Colliery.” The secretary thought the paper was 
chiefly interesting from the fact that it descri the 
social condition of miners at this colliery, which in every 
respect was almost similar to those existing in our own 
country before the beginning of this century. They had 
the miner and his wife and children going down the pit 
ther, the men hewing coal, and the women and 
children carrying the material to the pit mouth. He was 
satisfied that this state of matters in India would come to 
an end there more quickly than it did in this country. 
Mr. Cadell was thanked for his paper. Mr. Daniel Barns 
next read a paper on the *‘ Weight of Winding Drums 
for Deep Shafts,” in the course of which he demonstrated 
that where heavy drums are used in preference to light 
drums, there was a corresponding loss. The discussion 


’ | on this paper was adjourned. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Development of a New Coalfield.—The Earl of Jersey 
and Colonel Boughey, ©.S.[., Commissioners of the 
Board of Trade, held an inquiry at Sheffield on Friday 
into schemes under the Light Railways Act for a line of 
light railway running from near Kiveton Park to 
Laughton. e chief object in promoting this line is to 
open up the Dinnington coalfield. For this purpose a 
company has been yr formed, although it is not 
yet registered, and mineral rights have been acquired 
under about 6000 acres. It is estimated that the output 
of coal will be at least 600,000 tons a year, and that em- 
——- will be found for 2500 or men and boys. 

e Earl of Jersey remarked that it would be a pity to 
have such an expensive and well-made line confined to 
goods traffic, the extent of the present application, and 
the opening of the line to passengers will be considered 
by the promoters. 

Tramway Enterprise at Barnsley.—The British Electric 
Traction pany’s scheme to establish a tramway b 
tween Barnsley and the thickly populated mining dis- 


be- | are obtainable at 25s, delivered here, but some se 





tricts of Worsborough and yw was before the 
Commissioners of the Board of Trade on Friday, when 
Lord Jersey intimated that they were prepared to grant 
the order, including a level crossing over the Great Cen. 
tral Railway ; but they thought that any expense the 
Board of Trade - the Great Central Company to in 
consequence of the tramway crossing their line should 

borne by the promoters of the tramway. The total 
length of the ay tramway is 4 miles 2 chains, and 
the track will aid along the road. The Great Central 
Company opposed the order on the — that the level 
crossing would be dangerous, and also that it might 
militate inst the opening of their line for passenger 
traffic, which was under consideration. 


The late Mr. Eaves.—The death occurred on Satur- 
day of Mr. William Eaves, of Firs Hill-road, Pitsmoor, 
Mr. Eaves was formerly chief engineer for Messrs. John 
Brown and Co., Sheffield, and is well known in the 
engineering world as one of the patentees of the Ellis 
and Eaves marine boiler, which is now so much in 
demand not only for shipping purposes, but for electric. 
power works. 

Yorkshire College Engineering Society.—The opening 
lecture of the session of the above society was given on 
Monday by Mr. Wilson Hartnall, M. Inst. Mech. E., the 
subject being ‘‘ Method and Organisation in Engineering.” 
The lecture was devoted to a description of the methods 
adopted at the works of Messrs. Marshall, Sons, and Co., 
of Gainsborough, where Mr. Hartnell said order reigned 
throughout, and time-saving was made a fine art. 


The South Yorkshire Coal Trade. — Pressure is being 
brought to bear upon coalowners both by shippers and 
railway companies for increased supplies. The former 
are anxious to procure their full contract quantities before 
the close of the season, and the latter in view of the 
winter. Consequently prices are firm, and the contract 
figures are exceeded for coal in the open market. Small 
fuel is very weak, and the pons is more than the de. 
mand. The sales of house qualities are now below the 
average for the season, and no improvement is likely until 
cold weather sets in. Prices are by no means firm, and 
some of the merchants are selling all sorts at 1s. per ton 
less than the ordinary quotations. In the coke trade 
values are receding, and merchants who have bought 
largely are suffering severely. 


Iron and Steel.— Although there are numerous inquiries 
for both Bessemer and Siemens’ steels, business is any- 
thing but brisk. There is a fair amount of work on hand, 
but new orders are coming in very slowly. Consumers 
are holding back in expectation of easier terms, and are 
buying in very small quantities. There has been no 
change in the price of Bessemer since —_ when 
quotations were fixed at 10/. 7 ton. In the lighter 
trades of the city the demand is decidedly below the 
average. Travellers, both in this country and in Scotland, 
give very discouraging reports, distributors buying only 
to — pressing n and in few instances adding to 
stocks. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, the tone of the market was 
cheerless, and very little business was transacted. Quo- 
tations had an undoubted downward tendency, but sellers 
were very loth to reduce them. Some of the makers 
declared that until the cost of production is consider- 
ably less, they would not reduce their rates, and 
opined that if prices were reduced by even two or three 
shillings buyers would still hesitate to do business. The 
general quotation for prompt f.o.b. delivery of No. 3 
g.m.b. Cleveland Rig iron was 683., but ib was almost & 
nominal figure. e lower qualities, particularly grey 
forge, were plentiful, and — cheap as compared wit 
the rate ruling for No. 3. ‘oundry 4 was about 653. 
and grey forge 633. 3d., whereas, in the ordinary course 
of affairs, they should be respectively 6d. and 1s. below 
No. 3. East coast hematite pig iron was oy by mode- 
rate request, and makers’ stocks were said to be increas: 
ing. "Most producers asked 82s. for early delivery of 
mixed numbers, but few of them would refuse orders at 
81s. Second hands, who had any iron to dis of, were 
quite prepared to accept the latter figure. Middlesbrough 
warrants closed 67s. 6d. cash buyers. Middlesbrou h 
hematite warrants not quoted. Rubio ore dealers h d 
to their prices, but there was no business doing. 
market rate was 21s. ex-ship Tees, but at last one i 
buyer refused to purchase at 20s. 6d. To-day a 
market was undoubtedly weaker, but makers’ iron cou i 
hardly be said to be quotably altered. No. 3 Clevelan 
pig was 68s., but few sellers would have refused orders ° 
67s. 104d. The only real change was in Middlesbroug’ 
warrants, and they fell to 67s. 3d., which was the closing 
cash price of buyers. 
Manufactured Iron and Steel.—In manufactured iron 
and wy there is very little new. Although reports are 
eral that low prices are being asked by os 
rms, producers here are not at all disposed to bob 
their rates. It is true that new orders are scarce, 
some pretty fair contracts are reaping, and several wt 
ducers are 80 situated as to be able to hold aloof “! Fa ° 
EC a Se oat and iron. cnp-entos, eel 
iron ship-plates, 82. .; and iron ship- 
ship-ongien, and steel ship-plates each 8/.—all less the 
customary 24 per cent. disceunt for cash. 
Fuel.—Coke is now very plentif notwithstanding the 
large local consumption. edium blast-furnace ep 
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:#f.—The prospects of the steam coal trade are con- 
Fea good + aver. Some substantial orders have 
been already secured with delivery in 1901. Small steam 
coal has also been moving off satisfactorily. The best 
steam coal has been making 25s. to 27s. per ton, while 
secondary qualities have brought 22s. to 24s. per ton. The 
house coal trade has continued strong; No. 3 Rhondda 
large has made 2ls. 6d. to 228. per ton. Foundry coke 
has brought 34s. to 36s. per ton ; furnace ditto has made 
823, to 333. per ton. 

“eyham and Devonport.—During the past 12 months 
Pn 60,0000. worth of machinery has been delivered at 
Keyham and Devonport, exclusive of new shears and 

werful steam and hydraulic cranes. The new machinery 
includes drilling, milling, and slotting machines, lathes, 
punching machines, &c. 

th Wales Coal and Iron.—The exports of coal, 
a from the five principal Welsh ports—Cardiff, 
Newport, Swansea, Llanelly, and Port Talbot—in Sep- 
tember amounted to 1,526,692 tons; while the exports 
coastwise were 291,256 tons. The exports of iron and 
steel from the five ports in September were 1166 tons; of 
coke, 9353 tons; and of _— fuel, 71,113 tons. The 
exports of coal from the five ports in the nine months 
ending September 30 this year were: Cardiff, 11,703,231 
‘oan; Newport, 2,633,010 tons ; Swansea, 1,663,541 tons ; 
Llanelly, 210,236 tons; and Port Talbot, 336,675 tons. 
The exports of iron and steel were: Cardiff, 22,204 tons ; 
Newport, 12,986 tons; Swansea, 1900 tons ; and Llanelly 
and Port Talbot, x72. The exports of coke were: Car- 
diff, 58,548 tons ; Newport, 23,428 tons; Swansea, 9144 
tons; and Llanelly nil; and Port Talbot, 6734 tons. 
The exports of patent fuel were: Cardiff, 306,219 tons ; 
Newport, 55,197 tons; Swansea, 376,186 tons; and 
Llanelly and Port Talbot, ni. 


Barry.—The Parliamentary Committee of the Barry 
Urban District Council is considering the desirability of 
promoting a Bill in Parliament next Session to enable 
the council to generate and distribute electrical energy in 
the district, to provide and work trams, to charge the 
water rate half-yearly in advance, instead of quarterly, as 
at present ; to purchase the freehold reversion of all their 
own leasehold sites; to provide a cycle track on the 
recreation ground near the Buttrills, and give them power 
to close the ground for ten or twelve days every year, and 
to enable the council to spend a sum not exceeding a 
farthing rate in the year in advertising the town. 


Water Supply of Tiverton.—The Tiverton Town Coun- 
cil Streets Committee reported on Monday on a water 
supply scheme of the borough surveyor. The scheme 
divides itself into three parts: (a) The town leat and 
branches from Norwood Common to the water works 
to be piped in stoneware pipes, drinking troughs for 
cattle in place of the water taken away, and arrangements 
for restoring the water of the springs, taken for irrigation 
in the winter months, to be provided ; estimated cost 
32502, (b) The construction of an underground reservoir 
in place of the present open pond at Allers, and laying a 
line of iron pipes to connect with the present main ; esti- 
mated cost 1600/. (c) The construction of an underground 
reservoir to provide storage capacity at Wornicombe 
Water Works, estimated to cost 5507. Total estimated 
cost, allowing 4007. for compensation, legal expenses, 
and clerk of the works, 58007. Sir J. Amory is willing 
to grant facilities for the improvement of the water 
supply on various conditions, which include the su ply 
of his properties on the route, proper drinking 
places for cattle, any water other than town leat 
water used for irrigation in winter not to be dimi- 
nished, no works to be commenced until schedule of 
works and springs diverted is approved by Sir John’s 
agent, the council to make good damage, any dispute 
to be settled by the borough surveyor and agent ; the 
council to pay 257. per annum to the tenant of Chettis- 
combe Farm for the use of the water in perpetuity, and 
to ~ a pipe to his cider cellars. The committee recom- 
mended that the payment of 257. per annum should be 
capitalised, and the amount added to the loan; and they 
approved of the other conditions, and recommended the 
adoption of the whole scheme. The council decided to 
Postpone its decision, in order that its members might 
visit and inspect the sources of the proposed water supply. 


Cardiff Tranways.—The Tramway Committee of the 
Cardiff Town Council met on Friday, Mr. T. Andrews 
presiding. Technical matters relating to the selection of 
the electric cars and the rails were deal with. It was re- 
ported that Lord Tredegar declined tosell outright the land 
necessary for a railway siding for the electrical generat- 
ing station on the Newport road site, but that he offered 

land at a rental of 25/. per annum. His lordship’s 

> a Pointed out that other land would be served by 
Same siding, so that it was expedient not to sell the 
Sack A resolution was passed that the Council should 
ed to take over the equipment of the lines on their 
wn behalf, and that the electric tramway engineer should 
lowed to appoint his own assistant at a salary com- 


nein at 225/., and rising to a maximum of 300/. per 





PERSONAL.—The Committee of the British Corporation 
for ey and Registry of Shipping have Fost ai 
| eee Mr. James Stewart, of Trieste, and Mr. A. 7. 

lin, of Valparaiso, to represent the society at the 

; Oe as non-exclusive surveyors. The American 
me Gites oma ne 
1es In nl ta Vv 

Opened offices at 110, Cannon-street, London, res eae 


pared to submit desi 
structural “aa and tenders for all classes of 





Sr Lowraran Bett, Bart., F.R.S., of Northallerton, 
has been elected President of the Institution of Junior 
Engineers, in succession to the Hon. C. A. Parsons, 
F.R.S., of Newcastle-upon-Tyne. 


The traffic receipts for the week ending October 7, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,938,409/., which was earned on 19,885} 
miles. For the corresponding week in 1899 the receipts 
cf the same lines amounted to 1,857,7591., with 19,548 
miles open. There was thus an increase of 80,650/. in 
the receipts, and an increase of 3374 in the mileage. 


Referring to lyddite, a writer in the Times remarks 
that this explosive has failed to give satisfaction in South 
Africa, very few of the shells detonating satisfactorily. 
This, he states, is due to the peculiar nature of the sub- 
stance, which is unsuitable for use in shells of less than 
100 lb. weight, and if bigger, so much the better. The 
fact that the shells used are reported to have given rise on 
bursting to greenish yellow fumes is itself evidence that 
proper detonation had not been attained, since in that 
case the smoke is black. The difficulty is not a question 
of fuse or primer, but is inherent in the nature of the 
explosive, which in larger shells gives every satisfaction. 


The Trade and Navigation returns for September 
show imports amounting to 41,232,853/ an increase of 
2,511,773/., or 6 4 per cent., on the corresponding month 
of 1899, the exports amounting to 24,559,811/., an increase 
of 2,185,004/., or 9.7 per cent. The value of the iron and 
steel exports was 2,375,350/., against 2,540,758/., a decrease 
of 65 per cent.; and of the coal and coke exports 
3,791,457/., against 2,035,7321., an increase of 86.2 per 
cent. For nine months ended September 30 imports 
amounted to 379,187,642/., an increase of 23,168,252/., or 
6.5 per cent.; exports to 218,471,755/., an increase of 
24,120, 5587 , or 12.4 percent. ; and re-exports to 48,042, 999/., 
a decrease of 620,297/., or 1 2 per cent. 


In a short time Oxford will be in possession of a large 
new telescope, the order for its construction having been 
given by the trustees of the Radcliffe Observatory. Since 
the beginning of the year Messrs. Parnell, of Rogby, have 
been engaged in the erection of a large tower for the 
accommodation of the instrument. The designs for the 
tower are the work of Mr. T. G. Jackson, R.A., and the 
builders’ part of the contract is nearly finished. The 
building is circular, and is 35 ft. in external diameter and 
53 ft. to the top of the dome. The engineer’s work has 
been performed by Sir Howard Grubb, F.R.S., of Dublin, 
who has received orders to construct the great double 
telescope and a floor rising to any desired height by 
hydraulic lift. 


A statement has just been issued by Lloyd’s Register 
showing the number of vessels totally lost or condemned 
during the first quarter of the year. The number of 
steamers which have thus disappeared from the regiater is 
99, totalling 119,621 gross tons, whilst 164 sailing vessels, 
aggregating 82,265 tons, were lost in the same time, The 
returns show conclusively that British vessels are on the 
whole better found and more carefully navigated than 
those of any other nation, since the total losses amount to 
only .49 per cent. of the total steam tonnage belonging to 
British owners. The German losses, on the other hand, 
amounted to .71 per cent. of the total steam tonnage. The 
sailing ship returns are equally favourable, since, though 
Holland stands first with a loss of but 0.23 per cent., her total 
sail tonnage (exclusive of boats of less than 100 tons) is in- 
significant. Of the important maritime countries, France 
makes the worst showing in these tables, her scp 
of loss being 1.27 for steam tonnage and 3.56 for sail ; 
but a fair proportion of these were merely condemned 
and broken up. About 40 per cent. of the losses were 
0 ships running on shore and about 10 per cent. to 
collision. 


The report of Sir W. Crookes and Professor Dewar on 
the composition and quality of daily samples of the water 
supplied to London for September has been published. 
Of the 200 samples examined during the month all were 
found to be clear, bright, and well filtered. The rainfall 
at Oxford had been remarkably low, rain falling on five 
days only. Bacteriological examinations had been made 
of 555 samples, including 34 from special standpipes, &c., 
with the following results: New River, unfiltered (mean 
of 25 samples), 121 microbes per c.c. ; New River, filtered 
(mean of 120 = 10 microbes per c.c. ; Thames, 
unfiltered (mean of 25 samples), 4332 microbes per c.c. ; 
Thames-derived water from the clear-water wells of eight 
Thames-derived supplies (mean of 284 samples). 14 
microbes per we 0 180; lowest, 0); River Lea, 
uufiltered (mean of 25 samples), 158 microbes per c.c. ; 
River Lea, from the East London Water Company’s 
clear-water wells (mean of 42 samples), 13 microbes per 
c.c. Of the 446 samples of the filtered water supplied to 
London examined bacteriologically only nine samples con- 
tained between 100 and 181 microbes perc.c. It is added 
that the exceptionally small rainfall had contributed 
largely to maintain the relatively high standard of purity 
for this season of the year. 


The Metropolitan Electric Supply Company, who are 
gradually converting the whole of their system into con- 
tinuous current, are equipping a new sub-station at Man- 
chester-square with pal hase motor generators, intended 
to convert the high potential alternating current received 
from Willesden to a low-pressure continuous one for dis- 
tribution to consumers. There are to be six large motor 
generator units of 500 kilowatts each, each machine con- 
sisting of a synchronous two-phase motor of 900 brake 
horse-power, direct ay with a — continuous 
current generator of kilowatts. In addition to 





the large units, there will be three emaller units of 70 to 


stallation will be an interesting one, as not only on 
account of its size, but special precautions have to be 
taken on account of the length of the transmission 
line, and the nature of the generating units in the 
distant power station. The motor generators will 
fed from the Willesden power-house, about 54 mile 
away, in which Westinghouse generators furnish two- 
phase current at 500 volts per phase, which is raised 
to about 10,000 volts per phase for the lines; at 
Manchester-square this will stepped down to 1000 
volts per phase for the motor generators. These, we 
may add, are being supplied by Messrs. Witting Brothers, 
Limited, of 49, Cannon-street, E C. 


The Kronstadtski Viestnik gives the following analysis 
of the sum of 17,805,439 roubles for shipbuilding which 
appears in the Russian Navy estimates: Building the 
body of the ships, 7,800,000 roubles; machinery and 
boilers, 5,300,000 roubles; armour, 3,400,000 roubles ; 
armament, 1,000,000 roubles ; reserve fund, 305,439 
roubles. The 7,800,000 roubles is analysed as follows : 
Borodino, og of 13,516 tons, building at the New 
Admiralty Yards, St. Petersburg, 800,000 roubles ; Orel, 
battleship, of 13,516 tons, building at Galerny Island, 
900,000 roubles ; Imperator Alexander IIT., battleship, of 
13,516 tons, building at the Baltic Yards, 1,400,000 
roubles ; Knaz Suvorov, battleship, of 13,516 tons, build- 
ing at the Baltic Yards, 900,000 roubles ; cruiser, of 3000 
tons, intended for the Pacific Squadron, and building at 
the Baltic Yards, 680,000 roubles ; coal transport, of 7200 
tons, building at the New Admiralty Yards, 500,000 roubles; 
coast-defence ship, 5000 tons, of the type of the Gene 
Admiral Apraxin, building at the New Admiralty Yards, 
450,000 roubles ; Imperial yacht, of the type of the Alex- 
andria, 100,000 roubles; two torpedo launches, 60 ft. 
long, for the Imperial yacht, 50,000 roubles; cruiser, of 
6250 tons, building:at Nikolaieff, 699.280 roubles ; six 
torpedo-boats, of 350 tors, building at Nikolaieff, 300,000 
roubles ; cruiser, of 6250 tons, building at Lazarieff, 
699,280 roubles ; small transport, of 318 tons, 3440 roubles ; 
and 20 torpedo-boats, for Port Arthur, 318,000 roubles. 


The Hon. C. A. Parsons, in a letter to the Times, pub- 
lished on Tuesday last, states that very unfair com- 
parisons have been instituted between the coal consump- 
tion of the Viper and the Albatross. The two boats are 
= cman of identical displacements, but whilst the 

iper has turbine engines, the other has engines of the 
ordinary reciprocating type. Running at 31.118 knots 
the Viper burnt 19,846 Ib. of coal, whilst the Albatross, at 
31.532-knots, burnt 17,474 lb. of coal per hour. It should, 
however, Mr. Parsons remarks, be remembered that the 
one boat was running at about her designed speed, whilst 
the turbines were being worked at only two-thirds power. 
Turbines run below their proper speed are known to be 
at a disadvantage. In fact, we understand that if the 
shaft of a steam turbine is locked fast and steam turned 
on, the amount passed through will be only 10 per cent 
less than if the engine was exerting its maximum power. 
Again, the under-water fittings and blade area of the 
Viper being designed to transmit the power necessary 
for a speed of 36 knots, were much stouter than those 
of the Albatross, designed for a much lower speed, and 
thus gave rice to greater fluid friction. Further, the 
latter boat was provided with feed heaters, and special 
furnace arrangements for promoting economy of fuel, all 
of which were absent in the Viper. Mr. Parsons main- 
tains that the turbine system can be made much more 
economical of ccal than its rival, in all but very small 
and slow ships. 





BriTIsH AND CONTINENTAL Macuinery. — The 26th 
session of the evening textile classes at the Yorkshire 
College, Leeds, was opened by a public lecture on ‘‘ Mill- 
ing hinery,” by Professor Roberts Beaumont, head of 
the textile industries department. The lecturer dealt 
with the different forms of milling machines, contrasting 
the principle of felling by stocks with that of felling in 
the modern machine. A special type of machine, in- 
vented by a Batley firm, and recently added to the 
finishing machinery of this department, was described in 
detail. Professor Beaumont recently acted as vice- 
president of the Textile Jury at the Paris Exhibition, and 
in that capacity had exceptional] facilities for studying 
milling machines of French and German manufacture. 
He came to the conclusion that machinery made in this 
country, so far as ingenuity and practical improvements 
were concerned, was equal to anything made by Con- 
tinental firms. 


Merszy Docks anD Harsour Boarp.—The treasurer 
of the Mersey Docks and Harbour Board has issued his 
financial statement for the year ending July 31. The 
bonded debt of the now stands at 17,0°3,7087., 
being an increase in the last twelve months of 888,789/. 
The receipts from all sources, including dock and town 
dues, graving dock, rents of property, &c., amounted to 
1,318,587/., and the expenditure, including interest on the 
bonded debt, annuities, and all charges of maintaining 
the dock system, and the dredging of the harbour, to 
1,250,9092. The balance (profit) was 165,6787. Of this, 
100,0002. is to be carried to the sinking fund, bringing it 
up to 3,165,280. During the past year the trade of the 
port has declined, 652 fewer vessels having paid rates, 
representing a diminution in tonnage of 153,199, while 
the amount received in rates and dues is less by 52,823/. 
The decrease is believed to be largely due to the fact that 
during the past year a considerable number of the larger 
Liverpool steamers have been under charter to. the 








Government for transport service to South Africa: 
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1000-KILOWATT COMPOUND ENGINE AND ALTERNATOR. 
CONSTRUCTED BY MESSRS. 8. Z. DE FERRANTI, LIMITED, ENGINEERS, HOLLINWOOD, LANCASHIRE. 


(For Description, see Page 510.) 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF JUNIOR ENGINEERS.—Friday, the 26th inst., 
at 8 p.m., annual general meeting at the Westminster Palace 
Hotel. Saturday, the 27th inst., at 3 p.m., visit the Millbank 
Station of the London Hydraulic Power Company, Millbank- 
street, Westminster. 
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THE POSITION OF NAVAL 
ENGINEERS. 


WHEN the Queen sends for Lord Salisbury, and 
instructs him to form a Ministry, one of his most 
important duties will be the recommendation of a 
fit and proper person to become First Lord of the 
Admiralty.. The former occupant of the office will 
not be available, as he retires from active political 
life after many years’ service, during which he has 
seen some curious changes and held high positions. 
He is the only statesman who has been First Lord 
of the Admiralty under a Liberal as well as under 
a Conservative Administration. Such a fact might 
be taken as an ‘indication that the Navy is outside 
politics, were it not that it was only Mr. Goschen’s 
refusal to continue to follow his old leader, which 
enabled him to become once more the head of the 
Navy. ; 

This to be hoped that the Prime Minister will be 
able to secure for this important post one who 
combines those two all but antagonistic qualities 
of wide-minded reasonableness and tenacity of pur- 
pose. We want a man who will think for himself, 
and who will not conclude that everything that has 
been is right, and all things new and strange are 
wrong—one who has strength to lift the machine 
out of a ruck when the ruck leads the wrong way. 
It is a discrimination of rucks that is the first 
intellectual need of an administrator, as it is the 
power to avoid the bad rucks which is his best 
moral characteristic. These things distinguish the 
statesman from the mere parliamentarian ; for all 
inherit rucks. 

The particular ruck we have in view will be 
gathered from the above title, by our faithful 
readers ; and they must be very faithful who have 
read all that has appeared on the subject in 
these pages during the last few years. One of 
our correspondents recently spoke, in appreciative 
terms, of our advocacy of the engineers of the 
Royal Navy during the last ten years. Now, it is 
considerably more than ten years since we first 
began to preach from this text, but we once more 
disclaim any reason for naval engineers to feel 
grateful for what we have written ; indeed, we enter 
a protest against the matter being narrowed down 
in this way. Were the naval engineers alone con- 
cerned, were they alone likely to suffer from mal- 
administration, we should certainly have supported 
them, but we probably should not have considered 
the matter serious enough to claim so much of 
our space, for naval engineers are but a small part 
of the community. The question has, however, a 


505 | bearing which affects profoundly the national safety, 


inasmuch as it lies at the root of the efficiency of 
the fleet. We have, we need hardly say, a good 
deal of sympathy for naval engineers, on account of 
the hardships and wrong mess net but that is not 
the whole question at issue. e wide importance of 
the matter lies in the fact that unless naval engineers 
are duly considered and justly treated, we shall not 
get, in sufficient numbers, men of a suitable cha- 
racter to carry on the engineering duties of the Navy. 

After these many years of crying in the wilder- 
ness, it would seem that there is a chance of some- 
thing being done. On February 3 of last year we 
published an article on ‘‘ Naval Officers’ Duties,” and 








again, on July 21 of last year, another on ‘‘ The 
Engine-Room Staff,” and these led to a somewhat 


extended correspondence in our columns. Most 
of those who wrote supported the view we held 
that the position the naval engineer at present 
occupies in the service is detrimental to the effi- 
ciency of the Navy. Among our correspondents, 
however, was one who held a directly opposite 
opinion, and in two or three able letters expressed 
his disagreement with our views. The writer, who 
signed himself ‘‘ Far East,” is a master of banter, 
and enforced his arguments by certain humorous 
references which were, perhaps, more comic than 
convincing. We now learn that Mr. D. B, 
Morrison, an engineer who needs no introduction 
to our readers, read one of ‘‘ Far East’s” letters, 
which he considered ‘‘was written in a flippant and 
sarcastic style, altogether unworthy of the subject,” 
so much so, that he ‘‘concluded it was from some 
too enthusiastic cadet,” and he wrote a reply, which 
we duly printed.* Some time after, Mr. Morrison 
learnt that it ‘‘ was well known the author was an 
admiral, who might some day be on the Board of 
Admiralty.” —‘‘ Realising,” as he says, ‘‘ the incal- 
culable damage which might result from the propaga- 
tions of such intensely prejudicial views,” he decided 
to write a paper on the subject, ‘‘so that marine engi- 
neers could, with one voice, warn the Government 
and the country of the appalling disasters which must 
result if this great national question were not re- 
moved from the intense prejudice and service 
jealousies which surround it, and dealt with from 
the standpoint of national safety and national 
honour.” 

The paper in question was read by Mr. Morrison, 
in March last, before the North-East Coast Institu- 
tion of Engineers and Shipbuilders. It was printed 
in full in these columns,t and commented upon by 
us in a leading article. { 

Mr. Morrison’s paper led to a long and most 
instructive discussion, which extended over three 
sittings of the Institution, and in which some of 
the most prominent members of this powerful 
society took part, besides others from a distance 
who were not members. At the conclusion of the 
discussion a proposal, of which notice had been 
given some time previously, was put from the chair 
and carried unanimously. The motion was as 
follows : 

1, That in view of the national importance of an in- 
vestigation and discussion by engineers of the subject- 
matter of Mr. D. B. Morrison’s paper, the secretary be 
instructed to communicate with the various marine en- 
gineering institutions throughout the kingdom, enclosin; 
a copy of the paper and discussion, and s it that eac! 
should hold a meeting for the discussion of the subject, 
that all such discussions should be incorporated in one 
volume, such volume to form part of the Transactions of 
each Institution. 

2. That a small committee be formed by each Institu- 
tion, the whole to be embodied in one general committee 
which will draw up a report for submission to the Govern- 
ment as representing the opinions and recommendations 
of the marine engineers of the United Kingdom with 
reference to the engineering personnel in Her Majesty’s 


Navy. 
3. Phat the following gentlemen be elected to form the 
Committee to represent this Institution: Sir B. C. 
Ss Thomas Richardson, M.P., Mr. D. .B. Mor- 
rison, Mr. H. Withy, Mr. T. Westgarth, and Professor 
R. L. Weighton. 

The names selected, it will be seen, are those which 
must carry weight. They are all, except the last, 
those of gentlemen holding high ee in the 
engineering world, and Professor Weighton’s stand- 
ing also enables him to speak with authority. As 
the heads of large marine engineering works, they 
are able to judge the effect of the present status of 
naval engineers more fully than perhaps any other 
persons outside the Navy itself, and they have this 
additional claim on attention that they are uninflu- 
enced by personal considerations. If the larger 
committee, which has yet to be formed, is com 
of gentlemen of like standing and position, it will 
speak with a voice that cannot be ignored ; and what- 
ever decision may be finally reached will exercise 
influence upon the public and command attention 
from Parliament, even if the naval authorities, who 
now hold the reins, ignore its conclusions. 

It is for these reasons that we now venture to 
express a hope that the voices of those who have so 
long cried for reform of the regulations which govern 
the status of engineer officers, may at last be about to 
be heard in places where results will follow. There 
is one —_ however, an unsatisfactory one, we 
would dwell upon in this connection. r. James 
McKechnie, of Barrow, who, as all our readers know, 





* See ENGINEERING, vol. Ixviii., page 725. 
+ Ibid., vol. Ixix., pages 458 and 496. 








t Ibid., vol. Ixix., page 449, 
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stands in the front rank of marine engineers con- 
nected with naval work, suggested in some notes he 
contributed to the discussion on Mr. Morrison’s 
paper, that ‘‘ a strong representative deputation of 
engineers selected by our (the North-East Coast) 
Institution in conjunction with the Institution of 
Civil Engineers, the Institution of Mechanical Engi- 
neers, the Institution of Shipbuilders and Engineers 
in Scotland, and the Institution of Naval Architects, 
should wait upon the First Lord of the Admiralty 
and formulate a reasonably moderate reform which 
could be supported by incontrovertible arguments 
of national moment.” Mr. McKechnie’s suggestion 
is admirable in spirit, and, as will be seen, is prac- 
tically that which was adopted in the resolution 
ultimately carried, and already quoted. There 
is, however, this difficulty. The constitution of 
at least some of the institutions named puts 
such a course outside their province. These 
societies are formed for the purpose of con- 
sidering matters of technical purport, such as 
principles and details of engineering design and 
structure, and it may be considered that the ques- 
tions submitted to them trench too closely on poli- 
tical considerations. Of course, the welfare of the 
Navy should be quite beyond the influence of party 
politics, and might, for the purpose, so be considered 
by the councils of the Institutions named. But 
on many of our big technical societies Govern- 
ment officials connected with the Navy, and, in- 
deed, closely interested in the matter put forward, 
form no inconsiderable part of the controlling 
bodies, and, naturally, these gentlemen, whatever 
opinions they may privately hold, may be loth to be 
mixed up with so delicate a matter ; their depart- 
mental chiefs might look with extreme disfavour on 
such a course. We think the fact will be regretted 
by the majority of members if their Institutions can- 
not be corporately represented, because the matter 
is one of great national moment, but it may be 
necessary to select influential members of the bodies 
named to take part in the movement, and, perhaps, 
have them supported by an influentially signed 
memorial, to which, we feel sure, a very large pro- 
portion of the engineering profession would sub- 
scribe. There is, however, the further danger that 
many of these gentlemen depend largely on Govern- 
ment support, and they may fear to render them- 
selves unpopular with the powers that be, or hesi- 
tate to lay themselves open to the accusation of 
being agitators, however good the cause. This 
suggestion applies with considerable force to the 
whole body of Admiralty engineering contractors, 
who are the best authorities on the question at 
issue. We have confidence, however, that such con- 
siderations will not be allowed to influence a body 
of men so honourable and so enlightened as those 
who rule the destinies of our great engineering 
firms; and, indeed, we think too highly of the 
Admiralty to suppose that the Board would ever be 
influenced by unworthy motives. Still the fear 
may exist, however, ungrounded, and the influence, 
conscious or unconscious, cannot be left out of 
account. We suggest these difficulties—which are 
too patent to escape observation—not with a view 
of damping the ardour of those working in the 
cause, but in order to prevent the general public 
being too sanguine, and then proportionately 
cast down, when it is found that a check occurs 
which is not in any way due to the intrinsic merits 
of the cause advocated. 

As stated before, we have already commented 
on Mr. Morrison’s paper, and, having printed it in 
full, we do not propose dealing with it again at 
length. We have, however, now before us the 
full text of the long discussion by which it was 
followed, and we may with advantage select a few 
points for notice. 

One of the chief subjects brought forward was 
the various ways that have been suggested by our 
naval authorities and others for supplementing the 
patent deficiencies in the engine-room complements 
in the Navy. Mr. McKechnie, in his notes, to 
which reference has already been made, thinks 
that a satisfactory system would be to introduce 
engineers from the private workshops of the 
country. He recognises that such men lack the 
discipline which drilled training confers, and he 
suggests it should be a condition that men thus 
admitted should have served a certain period of 
years either in the rifle, or artillery, or naval volun- 
teers. We think Mr. McKechnie takes rather too 
narrow a view of the question. Putting aside the 
fact that there are now no naval volunteers, and 
that land volunteering has quite a different kind of 





discipline to that of the Navy, a good deal more 
than discipline is needed to make a naval officer. It 
is, perhaps, one of the strongest reasons in favour 
of giving the engineer officer rank and title that it 
would weld the whole body of naval officers into 
one harmonious whole. The strength of the British 
Navy has always largely rested on the esprit de corps 
of its officers—the ‘‘ Band of Brothers ” of Nelson’s 
glowing despatch. The spirit penetrates to the 
lowest ranks, and though it is not a thing that 
appears in the Naval Estimates or Parliamentary 
returns, it has been a moving cause in the winning of 
battles ; it has enabled us over and over again to 
beat enemies better equipped in numbers and 
matériel than were our own ships. This spirit is the 
growth of time ; and by nothing is it more firmly 
engendered than by a common school of origin. 
The Americans wisely recognise this, and make no 
distinction in the early training of their naval 
officers. Perhaps this did more than anything to 
enable them to combine the ‘‘line” and the “en- 
gineering” branches—terms now obsolete with 
them as a distinction—in the way they so happily 
have done. 

If, therefore, officers are introduced from without, 
we destroy this element of caste distinction—a 
thing hateful in society, but most helpful in the 
Navy. Mr. McKechnie’s suggestion did not meet 
with much support from the engineers who spoke 
at the meeting. Mr. T. Westgarth, a marine en- 
gineer—not of the Navy—speaking of emer- 
gency mercantile marine engineers not being 
suitable, said: ‘‘ That reflected no discredit 
upon the engineers of the mercantile marine— 
a splendid body of men—but those acquainted 
with naval work would understand that if a 
mercantile engineer were placed on board a war- 
ship it would take, not only weeks, but months 
before he could take charge of a watch. He would 
be quite at sea in regard to the complications 
crowding about him, nor would he readily appre- 
ciate the discipline, the method and manner on 
board a warship.” Mr. W. G. Spence, another 
excellent authority, said: ‘‘He knew from ex- 
perience that to deal satisfactorily with a warship’s 
machinery the ordinary mercantile marine engineer 
would require some months’ training, otherwise he 
would probably make a mess of it.” Another 
cogent argument against trusting to the mercantile 
marine was put forward by Mr. W. G. Sivewright: 
‘* There was a possibility if we were conducting a 
naval war with a first-class Power we should pro- 
bably also be engaged in extensive warlike opera- 
tions on land, and from the example we have 
had of the number of transports required to 
convey soldiers and stores to South Africa he 
was afraid that the assistance expected from the 
mercantile marine could not be relied upon. In the 
case of a naval war, where the fleets were of equal 
size, extensive repairs would be required to the 
ships, armament, machinery, &c., and it would take 
all the manufacturing power of the country to repair 
those quickly so that the vessels could be put in 
action again. Considering the large amount of 
foodstuffs required to be imported daily, the drain 
upon the staff of the mercantile marine would 
seriously affect the nation in other directions.” 

Mr. J. R. Fothergill, a marine engineer of high 
position and long experience, who certainly no one 
would accuse of speaking against his cloth, said : 
‘*No doubt men would be found to offer their 
services, but they would certainly be a very dif- 
ferent class to the highly-educated and trained 
engineer of the Navy, and it would certainly take 
some*considerable time before they could be placed 
in ee Mr. D. A. Bremner, who made 
an admirable and closely-reasoned speech during 
the discussion, pointed out that r-Admiral 
Melville found during the late war between 
the United States and Spain that the civilian 
mechanics who volunteered were ‘‘very ineflicient,” 
and, though they were to be praised for giving 
their services from patriotic motives, and in a spirit 
of self-sacrifice, ‘‘ there was no disguising the fact 
that they had not the special knowledge and expe- 
rience requi to make them really efficient 
members of the engine-room staff of a warship.” 
Finally, Mr. Morrison himself, in replying to the 
discussion, ‘‘unhesitatingly asse ” that men 
taken from private works ‘‘ would be of little value 
if placed on board our ships of war to perform 
engine-room duties devolving upon skilled ratings 
under active service conditions.” A naval engi- 
neer in our own columns has stated that engine- 
room artifieers are preferable te tha ‘‘ temporary 





service engineers” drawn from the mercantile 
marine. 

These facts, as has been pointed out, do not 
reflect in the least discreditably on the British 
engineer of the mercantile marine. He is far 
away the best material in the world in his own 
sphere, and the country may well be proud of the 
body ; but his sphere is a very different one to 
the engine-room of a warship. Nevertheless, the 
Admiralty authorities have more than once dwelt 
upon the potentiality for supply of engineer officers 
of the mercantile marine ; and the fact has been 
held in terrorem over the heads of the naval engi- 
neers when they have on rare occasions expressed, 
or been supposed to express, dissatisfaction with 
their position. 

It is needless to say we have by no means 
exhausted our subject, and we shall return to it 
again shortly. 








THE TRADE AND COMMERCE 
OF KOREA. 

THE latest consular report on the trade and 
commerce of Korea is interesting, not so much on 
account of the present importance of that country 
from a commercial and industrial point of view, as 
for the indications it gives of future developments, 
There can be no doubt that Korea is the centre 
round which there will be a considerable amount of 
commercial and industrial struggle, if not of actual 
military combat. The Japanese are determined to 
have a dominant influence in the affairs of the 
country, for they see the necessity for an opening 
for their increasing manufactures, and Korea not 
only affords considerable field in itself, but it also 
gives the entry to a large part of China, with its 
great potentialities, The mineral and vegetable 
resources of Japan, moreover, are limited, and 
communication with China is so easy that the 
Japanese see that if their country is to become 
great in manufactures, it must have a large and 
cheap supply of the raw materials, and this they 
hope to get from China, In fact, it is known that 
they have already got possession of some of the 
most valuable iron minés in that country, and they 
have placed a large iron and steel works in a port 
which is of easy access from China. Unless they 
maintain a dominant influence in Korea, they 
recognise that they would have difticulty in carrying 
out their objects in China. As Russia has similar 
ambitions, it is just possible that the conflict of 
interests may lead to a struggle which will only be 
settled by force of arms. 

It is somewhat disappointing to find that during 
last year Korean trade declined to the extent of 
2,627,568 yen, or over 260,000/., at the rate of 2s. 
per yen, and this, in spite of an increased gold 
export, to the extent of 557,657 yen, or 55,7651.; 
and as gold is, so to speak, an indirect article of 
trade, the total diminution of Korean trade 
amounts to no less than 3,185,225 yen, or nearly 
320,0001., more than 13 per cent. of the previous 
year. Still the trade has doubled in six years, for 
in 1894 it was 11,057,892 yen, and last year it was 
22,074,669 yen. The decrease last year arose 
chiefly from the fact that the quantity of rice ex- 
ported to Japan was smaller than the previous 
year, when the rice crop was a comparative failure 
in the latter country. Japan is practically Korea's 
only customer for rice, and the export trade of the 
country largely depends on the yield in Japan and 
the amount she can take from Korea. There must 
be large stocks of rice in the country still unsold, 
and when these are sold the import as well as the 
export trade will feel the benefit, and for this 
reason an average of the returns for three or five 
years will be a far better index as to the growth of 
the Korean trade than just the figures for one 
year. The fact that Japan is being transformed 
from an agricultural to a manufacturing country 1s 
clearly shown by the quantity of rice and other 
agricultural products which she now imports, and 
of which she formerly raised enough to meet all 
her wants. 5 

We need not go into details of the various agri- 
cultural a now exported from Korea and 
about which the report gives some interesting 
information. The only point to be noted is that 
almost everything which is done in the way of 
industry is carried on in a very primitive manner 
and with very rude appliances, and a good deal of 
business could be done in improved agricultural 
implements and in appliances suitable for their 
vatiows small industries: 
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During the year there was a considerable falling- 
off in the import of English piece-goods, metals, 
and railway plant and machinery ; but of course 
the latter would depend on the state of the works 
being carried on. On the other hand, there was 
a large increase in the import of Japanese yarn, 
American kerosene oil, and mining supplies. The 
British piece-goods trade is almost entirely in the 
hands of Chinese merchants, who either import 
their goods from Shanghai or buy from the foreign 
merchants at Chemulpo, which is the headquarters 
of both Chinese and foreign merchants, and the 
centre of European and American products for the 
whole country. The goods are carried about by 
pedlars, and it is found that, notwithstanding the 
favourable conditions of the Japanese, their goods 
are not able to hold their own with the British. 
The Consul says that British piece-goods have so 
far not suffered from Japanese competition in the 
same line, Japanese in some instances having to 
import British goods to exchange for native pro- 
duce ; but where the Japanese do seriously destroy 
our trade is in the importation of yarn. Their 
competition coupled with the rise in Manchester 
prices and increased freight, may oust our piece- 
goods from the market, at any rate when the con- 
ditions of the rice market are not favourable. 

The Japanese yarn is sold all over the —- 
by Japanese pedlars thoroughly conversant wit 
the language, in packets of 26 Ib., any Korean 
commodity being taken in exchange, and _ this 
system suits both parties. In the interior of Korea, 
and indeed, not far from the treaty ports, a man’s 
wealth is still estimated in grain and flocks, money 
in the Western sense, being almost unknown to 
them, and it is convenient for him to get his yarn 
and other requirements from a buyer who can take 
what he has to dispose of ; while the Japanese 
benefits in so far as he avoids the fluctuations in 
exchange between Korean and Japanese currency. 
The Consul points out that, unless the British mer- 
chants are willing to adapt themselves to the con- 
ditions of Korea, they are not likely to be able to 
compete successfully with the Japanese. He 
insists that a great deal could be done in opening 
up new markets in the East if the British mer- 
chants would learn the language of the countries, 
but this seems to be the last thing which they think 
of doing. The Germans, always more practical 
than we are, have been quick to recognise the 
necessity for aknowledge of the native languages, 
and now it is almost the exception to find a German 
commercial house in the East, in which there is 
not at least one man able to talk business with the 
natives in their own dialect ; there is one British 
firm in Korea and one German firm; and it is 
almost superflous to say that the German house has a 
German who can speak Korean, and that the British 
house has no Korean-speaking Englishman. 

The imports in cotton goods in 1899 were more 
than half the total imports of the country, and in 
nearly every branch the reports show that Japanese 
trade is increasing, while British trade, occasionally 
steady, is mostly decreasing. It must be borne in 
mind that the chief reason for this decline is the 
rise in Manchester prices; English piece-goods 
have no rival in Korea, and if they could be laid 
down now at the same price as they could a year or 
80 ago, there would be a large sale awaiting them. 
The total import of all cotton goods was nearly 
24,0001. less in 1899 than in 1898. Woollen goods 
remained steady at a small figure, this class of 
goods not being used by Koreans to any extent ; 
while metals declined from 57,0281. to 25,7381. 
American kerosene oil showed a big increase, and 
18 now in pretty general use throughout the coun- 
try, although small quantities of Russian and 
Japanese oil are also imported. Silk goods show a 
large increase, no doubt indicating one of the re- 
sults of developing trade, while other articles, 
telling of a higher degree of comfort among the 
people, are being introduced. 

he figures for the shipping trade during 1899 
are certainly the most encouraging part of the 
customs returns, showing as they do a total excess 
of 502 steamers and an increased tonnage of 159,128 
tons as compared with the preceding year, which in 
its turn showed an advance on the figures for 1898. 

© total number of steamers entered at Korean 
ports during the year under review was 1666, with 
it aggregate tonnage of 746,020 tons; of these, 
and steamers and 602,227 tons were Japanese. 
our vessels representing 3341 tons were German, 


61 vessels with a tonnage of 51,863 tons were 
Ussian, and the remainder were Korean: 








The carrying trade of the country is practically 
in the hands of the Japanese, the four German 
vessels being also under charter to them. There 
are two companies which monopolise the trade, 
the Nippon Yusen Kaisha and the Osaka Shosen 
Kaisha, and from the details we have, in previous 
issues, given of .the work of these companies, it is 
evident that it is developing at a rapid rate. There 
are four Russian steamers calling at Korean ports, 
two belonging to the Chinese Eastern Extension 
Railway, and two toa private company, but they are 
not of much importance in the carrying trade. The 
same applies to the five small steamers belonging 
to Korean owners. The returns of sailing vessels 
show a slight decrease of 183 vessels, repre- 
senting 4754 tons; of the total entered more 
than half were Japanese, mostly schooners of 
foreign type. 

Accustomed as one is to see the British merchant 
flag predominating everywhere, it is curious to find 
a country with any foreign trade with not a single 
British ship entering any of its ports for a space of 
twelve months, not even under charter; in this 
respect we would almost imagine that Korea held a 
unique record. The explanation is that the trade 
is not of sufficient dimensions to pay per se, both 
the Japanese and Russian lines are heavily subsi- 
dised by their respective Governments ; and, more- 
over, the export trade is wholly in the hands of the 
Japanese, who naturally prefer to ship under their 
own flag. 

We have from time to time given some parti- 
culars of the progress of railway works in Korea. 
The Séul-Chemulpo line is practically completed, 
and promises to he of considerable use in 
developing trade. Work on the Séul-Fusan Rail- 
way has not yet commenced, the difficulty in rais- 
ing the capital being the only cause of the delay. 
Preliminary negotiations are in progress for a conces- 
sion to build a light railway between the capital 
and Mokpo. This latter is a fast-growing port 
situated about equi-distant from Shanghai and Na- 
gasaki, with a fairly good harbour. The line would 
pass near several important towns, and by tapping 
new districts might prove a profitable venture. 
There is now an electric street railway nearly nine 
miles in length in Séul, so that in many ways the 
Koreans are coming into contact with the applica- 
tions of Western science. 

The development of the mineral wealth of Korea 
is, however, generally agreed to be the one great 
resource of the country, and this important factor 
will materially increase Korea’s buying capacity, 
and it is encouraging to be able to report an in- 
crease in the export of gold to the extent of 55,7651. 
during the past year. This is the amount as shown 
by the customs returns, but the export of gold being 
duty free, a large quantity is taken out of the country 
as personal luggage, and it is probable that the real 
increase is far in excess of the figures given above. 
The mines are being worked by American, German, 
and British companies. A British syndicate, at 
the head of which is Mr. Pritchard-Morgan, 
M.P., is now in possession of the Unsun 
gold mine, generally considered to be the richest 
mine in the country, it being known to the Koreans 
as the ‘‘ Pearl of Korea.” The gold-bearing stratum 
is a sedimentary deposit extending for a great dis- 
tance, and is similar in many respects to the de- 
posits on Witwatersrand, in South Africa; and 
when the new machinery has been erected, it is 
expected that the output will be large. Under the 
Foreign Mining Concessions, dynamite—the import 
of which is prohibited by treaty—is temporarily 
allowed to be imported, and special go-downs, at a 
safe distance from the settlement, are necessary for 
its storage. .One has already been erected by 
Messrs. Meyer and Oo. for supplying the German 
mines, and an island site has been secured by 
Messrs. Townsend and Co., agents for Nobel’s Ex- 
plosive Company, Limited, of Glasgow, for a go- 
down, the materials of which are coming from 
home, and which is to be built under the super- 
vision of a Shanghai firm of architects ; in it dyna- 
mite for the use of the American and English mines 
will be stored. Various other industries of a smaller 
kind have been inaugurated in Korea, and with the 
large market available for their products, their 
prospects seem good. Another step in the direc- 
tion of bringing Korea into line with other nations 
was taken when she hecame a member of the Postal 
Union, and opened an international post office at 
Chemulpo. As yet, however, foreigners have little 
or no confidence in Korean-managed schemes, and 
eontinue to send their letters by the Japanese Post 








Office, which, like all Japanese undertakings, is 
very efficiently managed. 

The Consul believes that Korea offers a very fair 
field for capitalists who will stay in the country and 
watch their interests. He offers a word of advice 
to concession seekers. The two things requisite to 
success are unlimited patience and full power to 
accept a contract when the opportunity arrives, 
the delay incurred in telegraphing home and else- 
where being sufficient to give time for the growth 
of opposition which may prove fatal, Sdul—and, 
indeed, the whole country—is a hotbed of intrigue, 
and the revolutions of the political wheel are un- 
ceasing ; ministers and favourites, no matter how 
strong their position, are liable to be swept away 
at a moment’s notice, and the grant of a concession 
which has met with the bitterest opposition under 
one régime may be, perhaps, easily obtained a few 
weeks afterwards. English manufacturers are far 
less enterprising than their American competitors 
in supplying merchants in the East with illustrated 
and priced catalogues, a circumstance which often 
accounts for orders which might otherwise have 
been placed in England being sent to America. 
The Consul has drawn out the following list of 
articles which are likely to find a market in Korea, 
and for which catalogues (in duplicate if possible) 
will be gladly received by Messrs. Holme, Ringer, 
and Co., of Chemulpo: Gold-mills, gold-mining 
tools, picks and shovels, hauling ropes, pumpin 
machinery, rock-drilling machinery, agricultur: 
implements, irrigating machinery, bridgework, 
electrical and telephone machinery, overhead and 
underground telegraph and telephone wire ; also 
market reports touching upon chemicals used in 
gold-mining, candles, hardware, quicksilver, and 
oilman’s stores. If there is a growing demand for 
such articles, it is evident that the ‘‘ Hermit King- 
dom ” is rapidly coming out of its seclusion. 





TIN SUPPLIES. 

In the past few weeks tin has ually declined 
in value to about 1301. per ton for cash and 1251. 
for forward delivery. hese quotations are any- 
thing but reasonable from the consumers’ point of 
view, but they are well under the highest figures 
reached since the condition of supplies gave specu- 
lators their chance, and the tendency of values now 
is downwards. Experience has shown that it is un- 
safe to dogmatise, but there are evidences from 
various quarters pointing to greater activity in 
mining for this metal. It is an open ques- 
tion whether the shipments from the Straits will 
show much expansion this year, but they are well 
up to the average so far, and if the supply of 
labour can be improved, there should soon be a 
great increase from that quarter, in spite of the 
efforts of the older companies to keep: the supply 
under the demand. The Colonial Office report on 
the federated Malay States tells us that during last 
year eight companies, with a total paid-up capital 
of nearly 14 million dollars, were formed to mine 
tin, or gold, in one or other of the States. The 
most popular method of mining alluvial on a 
large scale is by sluicing the ground with 
a powerful stream of water, but Sir Frank 
Swetenham says that some companies have been 
formed to dredge the rivers for either gold or tin, 
and if a good modern type of dredge be employed, 
as in New Zealand, the results should show a great 
improvement on those obtained from the anti- 
quated hand methods which are now general. 

Progress is being made in the development of lode 
tin, in the district of Kuantan, in Pahan . The 
best payable veins cover about 10 square ans, but 
the whole of the concession of 100 square miles can 
be worked to advantage. These lodes run approxi- 
mately east and west, are from 50 ft. to 2U00 ft. 
apart, and range in thickness from 2 ft. to 10 ft. 
They underlie both north and south, at angles 
ranging from 10 deg. to 40 deg. from the vertical. 
The geology of the district is similar to that of 
— of Cornwall, the granite, the basement rock, 

ing much the same and being also overlaid by 
varieties of clay schist, with the tin lodes running 
down right through the slate into the granite. At 
present some 2500 tons of tin stone are being 
treated per month for a yield of 85 to 95 tons of 
tin oxide—an average of about 34 per cent. per ton. 
The standard to which the oxide is arenad always 
exceeds 70 per cent. of metal, the impurities being 
oxide of iron, a little silica, and from 0.0625 to 
0.125 per cent. of copper. When it is considered that 
lode fin-mining in the Malay Peninsula is only aA 
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et (under European management) in its infancy, 
it is but natural to expect that the next ten years 
will show a marked increase in the present output 
of tin from this source. With the benefit of past 
experience future discoveries will doubtless be 
more rapidly developed and working expenses re- 
duced to such an extent as to enable very low-grade 
ores to be profitably treated, and in bringing about 
these results the numerous waterfalls and quick- 
running streams found all over the Peninsula will, 
by providing cheap power, play an important part. 
Meantime, the increase of companies dealing with 
alluvial tin promises to have effects which will be 
satisfactory to the consumer. It must not be sup- 
posed, however, that there is any likelihood of any 
very early return to, say, the 701. level, because, 
with demand good and immediate supplies none 
too plentiful, there is no reason for a heavy slump 
in prices. The process promises to be gradual. 
here seems no ground for ompeeens that the 
minor producers of tin—Mexico, Bolivia, England, 
China, and Japan—will do much to meet the 
steadily-growing demand for the metal. But Aus- 
tralia makes signs of waking up; Tasmania is the 
only Colony which has made a steady advance in the 
last few years, and even Tasmania has much stanni- 
ferous ground not yet worked. But at leastits main 
alluvial deposits are being developed consistently, 
and though its lode tin has been located, and its 
»roductiveness well ascertained, it is scarcely pro- 
bable that general and adequate attention will 
begin to be paid to this branch until the stream 
tin has become too thin for profitable working. 
At the same time, it would pay to acquire loca- 
tions and carry on work on a large scale by the 
aid of good machinery. Queensland is one of the 
Colonies which have not dealt fairly with either 
their tin or their copper deposits ; but capital is 
coming forward to in the Herberton dis- 
trict, concerning which the Government geo- 
logist has this to say: ‘This field, which is 
by far the most important source of lode tin 
in Australia, is still in its infancy. Dykes 
of quartzose chlorite and quartzose serpentine 
—probably originally intruded among the por- 
phyry as quartz diodites, or as rocks more 
or less of basaltic type, and subsequently meta- 
morphosed—form the chief matrix of the tin ore 
in the porphyry country. The ore occurs in floor 
veins or pipes among the joint-planes of the dykes. 
The ore (bi-oxide of tin) is rarely crystalline, but 
occurs either in amorphous masses, almost chemi- 
cally pure, or intermixed with the dyke rock. 
Sometimes, as in the Bradlaugh mine, the ore is so 
finely disseminated through the matrix as not to 
be distinguishable by the naked eye.” 

Considerable quantities of tin have been obtained 
at different times at Mount Spurgeon, Port 
Douglas, and at Kangaroo Hills and Running 
ieuk. Stream tin ore was worked on the 
latter field as far back as 1875. The discovery of 
stream and lode tin in Kangaroo Hills resulted 
from the impetus given to prospecting by the open- 
ing of Herberton. The Annan and Bloomfield 
tinfields were opened up in the early eighties, but 
the only ore exported was stream tin, which was 
found in narrow gullies among tropical jungle. 
In the Mount Amos district several lodes or reefs 
of quartz, containing tin and other minerals, were 
opened up, but not worked to any great extent. 
Very extensive deposits of lode tin were found, 
too, at Lion’s Den and Mount Leswell, but 
these also have been neglected for the old reason. 
Some of these places are remote, and not easily 
accessible. 

The same cannot be said of New South Wales, 
which might do very much better than it has 
done up to the present time, and which is 
making an effort now to retrieve the neglect.of the 

t. The stanniferous deposits which have been 
Sokal are said to occupy an area of 5,500,000 acres, 
in addition to which, if we are to credit Professor 
David, there are other very extensive areas covered 
over by basalt, which ioull canner or later be pro- 
spected and worked, and bring forth wy Ser 
in the production of tin ore, The Professor's 
exhaustive surveys have convinced him that ‘‘ num- 
bers of deep channels or leads covered over by the 
basalt are still lying undisturbed.” Lode tin occurs 

rincipally in the granite and stream tin under the 
ltic country in the extreme north of the colony— 

at Tenterfield, Emmaville Tingha, and in other dis- 
tricts of New England. The metal has also been 
discovered in the barrier district, at Poolamacoa 
and Eriowie, near Bombala, in the Moharo district 


at Gundle, near Kempaey, at Jingellie, on the 
Upper Murray, at Doradora, on the Upper Murray, 
my ga the valley of the Lachla. Although tin 
mining is now one of the settled industries of the 
country, and the supply is practically unlimited, 
the quantity raised , allied almost entirely upon 
its price i It is not to be ex that 
the encouragement of 130]. per ton will be given 
indefinitely, but there is little prospect of return 
to the unremunerative prices which preceded the 
last advance. 





TURRET LATHE WORK AT THE 
PARIS EXHIBITION. 

Tue turret lathes are largely represented at 
Paris, evidencing the high appreciation in which 
they are held on the Continent. The types are 
numerous, including the common ones, and those 
devoted to special work. Yet turret practice does 
not seem to have made quite that headway, if we 
may judge by the mere numbers of the exhibits of 
this class, that it has even in England, not to refer 
to America, A few of these exhibits are very 
interesting, because they mark new departures. 
Some examples, as the Ward, and Conradson 
lathes, have not been exhibited yet in England. 
Among those that have, the best known are the 
American Jones and Lamson, the Gisholt, the 
magazine attachment to the Pratt and Whitney 
screw machine, and those of A. Herbert. Each of 
these will repay study, those of later construction 
especially, since two of the lathes named above 
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are now tolerably well known. Prior to the 
Jones and Lamson tool there was no turret lathe 
capable of turning a length of 2 ft. without a 
poppet ; now there are several. The Gisholt lathe 
was the first to operate on castings of fair size 
with turret tools. Now this is only one among 
several designed for the same class of work 
which are to be seen at the Exhibition. The 
Pittler lathe has until recently been a machine—it 
is more than a lathe—made specially for amateurs’ 
use and for the work of small tool-making. It 
has now developed into a big turret machine 
for engineers and cycle makers, two fine examples 
of which are on view in the German section. 
There is an immense turret lathe also in the 
German section, electrically driven, which, with 
the curious o— of its turret, gives it an appear- 
ance as remarkable in one way as the Pittler has in 
another. The fact is, the turret has now developed 





from a secondary and comparatively simple attach- 





ment added to the common lathe, to the rincipal 
element, and one of a complicated kind in lathes of 
a highly specialised character. It has progressed 
from an attachment of small diameter capable of 
holding half-a-dozen tools, until it has become the 
most conspicuous object on the lathe, capable of 
holding a dozen, fifteen, or twenty tools, in holes 
and in boxes. Its details are subjected to scores of 
modifications, such as in methods of pivoting, of 
locking, methods of rotation and advance, in rates 
of speeds, and in arrangements of stops. All these 
details can be studied at Paris, for scattered about 
under the exhibits of various nationalities are 
dozens of turret lathes, which afford a study of 
nearly all types, ranging from the simpler ones to 
the most complex, and the latest and largest, forming 
a little history in this class of machine tool. We 
have turret machines for screwing only, or chiefly, 
others for bar work and screwing, those for long 
bar work, some for castings specially. Round 
turrets, others hexagon, some flat, some inclined, 
square turrets, turrets set horizontally or vertically, 
cut-off rests on the beds or on the turret itself, 
roller feeds combined with opening of the chuck, 
friction back gears instantaneous in action by lever, 
special tools and tool-holders, special lubricating 
devices, &c. The variety in design is a clear indi- 
cation that finality isnot reached. There are a few 
machines at Paris which would have been deemed 
impossible about half-a-dozen years ago, and which 
the public scarcely know of yet. Turret practice is 
growing on the Continent as in England; and a 
few firms make some very fine machines of ex- 
cellent design and finish, which are doubtless 
capable of giving a good account of themselves in 
the shops. 

Among the numerous machines shown by the 
Pratt and Whitney Company, some of which are 
in motion, is an automatic screw machine fitted 
with a magazine attachment which is occupied in 
turning hand-wheel castings for sewing machines, 
Fig. 1. As the wheel comes down from the maga- 
zine it is gripped by a holder in the turret, and 
pushed into the chuck, the back boss A then faced, 
the groove b for the cord turned with a common 
circular or disc tool notched to form a cutting edge, 
the sectional form remaining constant; the hole , 
bored at the same time, and simultaneously the 
rim is turned with a form tool held on the cross- 
slide. A second long tool in the turret now 
comes round and opens out the hole, a serrated 
tool faces the boss B, and another in the same box 
smoothes the internal edges. A reamer in the turret 
next comes in operation and finishes the hole. A 
gripper held in the turret now moves round, and 
taking out the wheel drops it down: 4} minutes are 
occupied. An output of about 120 in a day of 10 
hours is accomplished, and all operations are 
automatic. 

One of the Brown and Sharpe screw machines is 
shown operating on very small articles, including 
collar buttons, this particular example being 
selected because it well illustrates the adaptability 
of the machine, and finishes a little souvenir of 
the Exhibition of interest to all classes of visitors. 
Everyone knows what a collar-stud is without illus- 
ration ; this one is dished or cupped concave on the 
inside of the disc next the stem, and convex on the 
outer face. It is also stamped round this face in 
the machine: ‘‘ Brown and Sharpe Manufacturing 
Company” by a knurling process. This little 
article was being seoduaeh at the rate of three a 
minute, including stamping the name; six tools 
are used, and the undercutting and stamping are 
features of interest. ‘ 

The brass screw shown in Fig. 2 was being 
turned from the bar at the rate of six a minute in 
four operations, one tool being used to reduce the 
diameter, one to thread, one to form, one to knurl, 
and one to cut off. Form and knurling tools were 
held in one cross slide, so making four operations 
only ; the gauged limit was about j;795 of an 
inch. Each screw when finished is directed so as 
to fall into a tray on one side, and the chips into 
another on the other side. When the bar is used 
up, a bell rings to call the notice of the attendant 
to the fact. A small pivot screw for clock work is 
made at the rate of 5000 a day, the limit being 
about yo of an inch, a dimension very easily 
tested by the difference gauges made and exhibited 
by the firm. Another piece, Fig. 3, involves both 
undercutting and serration, the articles being turned 
in six operations at the rate of 2000 a day of 10 
hours ; another is a piece, Fig. 4, threaded externally 
and internally at the rate of 2500 a day. 
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The new Conradson semi-automatic turret lathes 
for tooling — are capable of doing heavy work, 
and are engaged upon it. We took particulars 
of a casting, a gear blank, Fig. 5, that was 
being done on one of these lathes. The 

uence was as follows: The work commenced 
with a flat tool taking a rough cut through the hole, 
followed by a finishing cut, also with a flat cutter. 
A reamer then finished it. Three tools mounted 
in a vertical box on top of the turret now came into 
operation. The first one turned the outer diameter, 
the second recessed the web, and the third faced off, 
the tool having serrated edges. These surfaces 
were then finished, the previous operations being 
gone through with another set of tools mounted 
similarly, but having no serrations. The use of 
the serrations on the roughing tool is to expedite 
the roughing down. ‘Twenty-five minutes are 
occupied in doing the work on one side of the gear 
blank, and five minutes in chucking and finishing 
the side opposite. 

It was refreshing to find one’s self at Messrs. 
A. Herbert’s stand in the Champ de Mars, after 
some depressing experiences at exhibits where all 
was still as the grave. The machines were all run- 
ning, and Mr. Picken, with sleeves rolled up, busy 
and courteous as ever. We made some notes and 
sketches here of the work being done on the screw 
and turret machines, which may be of interest to 
machinists. Fig. 6 shows a screw which was being 
turned in the smallest automatic, that for % in. bar, 
at the rate of forty per hour, five tools—three on 
the turret and two on the cross-slide—being brought 
into operation on each. A roughing box tool on 
the turret first removes most of the stock, bringing 
it nearly down to dimensions. Another larger box 
tool finishes to dimensions with a fast feed. A 
tool on the cross-slide then chamfers the head. A 
box tool on the turret cuts the thread at a slow 
speed. Lastly, a tool in the cross-slide cuts off the 
finished screw. 

The great hexagon turret lathe, built for dealing 
with castings, was operating at the time of our 
visit on the pieces shown in Fig. 7, which were 
tooled in 35 minutes, with the exception of facing 
the back of the flange, ten tools being used. The 
first used was a short stiff centring tool held in 
the turret, followed immediately by a twist drill 
zy in. under size, rough-drilling the hole in the 
casting out of the solid. The hole was enlarged by 
asingle point cutter held in a bar in the turret, and 
which, taking a light cut, made the hole perfectly 
straight, and close to diameter. A sizing reamer 
followed, being carried on a floating or pivoted 
holder, so that it finds its own centre in the hole 
which it finished. The fifth tool, a flat cutter, 
faces the boss, being steadied by a pin in the hole. 
Two tools on the cross-slide, adjacent to each other, 
next turn the two diameters of the stem at one 
time, and the one nearest the headstock is also used 
with a cross-feed to face up the flange. These take 
two cuts, one roughing and one finishing. The end 
which has to be threaded is finished with a square- 
ended cutter, the work being supported by a centre 
steady. A narrow tool carried in a swinging 
holder, thrown back out of the way when not in 
use, afterwards cuts a recess at the shoulder next 
the screw, to permit of the short shoulder being 
ground by an emery wheel subsequently. The 
thread is finally chased with a chasing tool in the 
cross-slide. 

The French are not particularly strong on 
turret lathes. They have none im_ operation, 
and none which are striking from the point of 
view of the actual turret. e English and the 
German sections show some excellent ones, as, of 
course, do the American. At one of the German 
exhibits there is an electrically-driven turret lathe, 
larger than any of that type we know. It carries a 
large number of tools for operating on heavy cast- 
ss and several also upon the cross-slide. 

_ it seems hardly necessary to say that the increas- 
ing massiveness of machine framings, spindles, and 
bearings which has been insisted on, and repre- 
sented in the best practice during recent years, is a 
a feature at Paris. The monopoly of good 

sen in this respect is no longer in the ed of 
a few firms im any country, and the retention of 
» saad design is now an unusual feature. Some of 

¢ turrets are immense, and even when they are 
“ee strikingly so, their bases and slides are very 
8 daposion not only fo gneceiey the mere ne 

ot only ialise the turret wor. 

Jone 17, 008 hand, as in tooling of castings and of 

ng bars, but also to utilise it more on the common 





lathe for common work. Thus, there is a lathe by 
a German firm made with a gap, with a turret on 
the saddle, and a series of stops for turning both 
longitudinally and transversely ; and the turret is 
of triangular form in plan, the idea being to utilise 
a couple of tools, one for roughing, the other for 
finishing ; the tri ar form permitting of the 
bringing of their points close together. e two 
tools can also be employed for turning adjacent 
steps of different diameters. 





THE PARIS INTERNATIONAL CON- 
GRESS OF APPLIED CHEMISTRY. 
{Continued from page 442.) 

Section V.—Suear. 

M. Vivien, of St. Quenton, spoke on the Garés 
process, which consists in mashing in the diffuser 
as it is being filled. The juice is raised to the tem- 
perature of 100 deg. or even 105 deg. Cent. (212 
deg. and 221 deg. Fahr.) in passing into a closed 
reheater ; the beet-root slices are themselves heated 
to 30 deg. Cent. (80 deg. Fahr.) before they enter 
the diffuser by means of hot air or steam. The 
mean temperature of all parts of the diffuser will 
therefore be at least 65 deg. (149 deg. Fahr.) ; this 
temperature is required to overcome the resistance 
of the cell walls and to facilitate the osmosis, in 
order to insure a superior extraction, which is as 
complete as can be desired. The process, more- 
over, is said to give a pure juice. It is in use at 
the sugar works at Neuville Roy (Oise), and in the 
works of Bouilsaut at Bubiéres (Nord). M. Naudet 
also dealt with the heating of diffusers. He 
shows that with the usual methods the first diffuser 
is hardly heated in its lower third, whilst the whole 
diffuser should be raised to the maximum tempe- 
rature of the battery. The only way to obtain 
this result is to return the juice of a diffuser to the 
same diffuser, and to heat it until the incoming and 
the outflowing liquid mark the same temperature ; 
this control is not possible with the arrangements 
actually in use. is rational heating would 
dispense with any further heating in the battery. 
The process would realise the various advantages 
which Vivien had mentioned. 

M. Horsin-Déon, of Paris, reviewed the history 
of the ‘* Use of Sulphurous Acid in the Boilers,” 
from the days of Seyferth, who introduced it, down 
to our time. 

M. Naudet and M. Pellet presented long papers 
on the ‘‘ Influence of Heat on the Sugar Juice” and 
on ‘‘Carbonation.” A properly-purified juice can 
be kept ata ——— high temperature without 
darkening in colour, provided it is not too alkaline ; 
the colouring is chiefly due to organic impurities. 

M. Pellet presented a report on the ‘‘ Variation of 
the Rotatory Power of Sugar with the Temperature,” 
which he had drawn up for a commission on alcohol 
and sugar, instituted by the Minister of Finances, 
with the special object of determining: 1. The 
weight of sugar which a normal solution should 
contain. 2. The variation of the rotation with 
temperature. 3. The variation in the power of rota- 
tion with the wave length. He has devised a special 
saccharimeter, which has been constructed by 
Jobin. Professor H. Wiley, of Washington, also 
communicated a paper on ‘‘‘Temperature Correc- 
tions to be Applied to Saccharimeter Readings.” 


Section VI. — Tue InpustRY or FERMENTATION. 


M. Effront discussed the ‘‘ Rational Use of Anti- 
septics in Distilleries.” Four factors have to be 
considered: 1. The quantity of antiseptic which 
retards and arrests the development of the microbes. 
2. The quantity which enfeebles the yeast itself. 
3. The maximum doses which do not weaken 
the active constituents (enzymes) of malt. 4. The 
influence of antiseptics on the residue used as 
foods. The acclimatised yeasts bear strong 
changes in the medium, because they are able 
to secrete two or three times as much sucrose 
as ordinary yeasts; they further secrete notable 
quantities of glucose. This faculty has been 
utilised, and a yeast has been created which saccha- 
rifies and ferments by itself. 


DENATURATED ALCOHOL. 

M. Schwarz read a paper on ‘‘ Industrial Refrige- 
rators.” M. Arachequesne followed with a paper 
on the ‘‘ Use of Denaturated Alcohol.” As regards 
appliances for heating by spirit, we have only the 
common lamp which is used for domestic 


To increase the flame intensity by the aid o per- 
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tories. Direct spirit lighting has made little pro- 
gress since 1830, when it was first proposed ; it is 
an expensive luxury, but the spirit does not sweat, 
and is odourless ; otherwise it hardly offers any 
advantages. This sweating is due to capillarity, 
and, further, to the condensation on objects, placed 
at a lower level, of vapours which are heavier 
than air. For this latter reason hydrocarbons 
will sweat, and alcohol cannot. Incandescence 
lighting, suggested by Frankenstein in 1848, 
has been rendered practical by the discoveries 
of Auer von Welsbach, and the incandescent 
mantle has also made alcohol illumination possible 
and economical. To obtain incandescence, the 
mantle must be heated toa temperature of 1700 deg. 
or 1800 deg. Cent. (2550 deg. and 3090 deg. Fahr.), 
and there must be a sufficient vapour pressure for 
this purpose. Bunsen burners are employed, and 
each burner contains a little boiler in which alcohol 
is volatilised, so that the burner represents its own 
gas works. To insure good working, care must 
taken that this gas feed is not obstructed by 
dissociation, which would occur in alcohol at tem- 
peratures above 300 deg. Cent. (572 deg. Fahr.), 
nor by solid substances like verdigris, or yy less 
volatile materials, such as heavy benzenes. Petro- 
leum being subject to dissociation, known as crack- 
ing, cannot answer for incandescence lamps. Wicks 
suffer from the defect of becoming transformed into 
distillation columns and of weakening the alcohol. 

Good alcohol lamps for illumination consume 
from 15 to 16 cubic centimetres of alcohol per 
carcel-hour, and motors about 420 cubic centimetres 
(0.093 — of alcohol of 90 per cent. per horse- 
power hour. With an alcohol carbureteed to 25 per 
cent., the consumption is reduced to 12 cubic centi- 
metres per carcel ; and if the carburetting reaches 
35 per cent., the horse-power hour will require 350 
cubic centimetres of alcohol. Under these circum- 
stances illumination by means of alcohol, even 
with alcohol alone, is economical, and motive 
power, produced by carburetted alcohol, not more 
expensive than with the application of petrol ; 
the alcohol is also odourless. 

M. Arachequesne mentions a fact which Sorel has 
observed : an incandescence lamp gives more light 
with an alcohol of 90 per cent. than with an alcohol 
of 95 per cent., owing possibly to some dissociation 
phenomenon. M. Quantin believes that the con- 
Page of hydrogen may also be of influence in 
this case. 


Sreriuisinc WINE. 


M. Rocques announced that the musts of the last 
Algerian vintage, sterilised in Kiihn sterilisers for 
10 minutes, at a temperature of 110 deg. Cent. 
(230 deg. Fahr.) have been preserved in casks of 
wood and of iron, sterilised themselves with steam 
under pressure, and have kept very well. They 
stood a long .transport in the month of May, 
and the fermentation with yeast has given excel- 
lent results. In reply to inquiries, it. Rocques 
added that a heating up to 110 deg. for 60 minutes 
does not affect the taste of beer, provided that 
the heating is done by means of steam, the reason 
being that there is no caramelisation and no oxygen 
present ; the Kiihn — is charged with 
carbonic acid. The new Kiihn sterilisers did their 
work thoroughly and prevented all contamination 
during the drawing off of the liquid ; the sterilised 
beer could safely be transported. 


Section VII.—AGriIcULTURAL CHEMISTRY. 


The President, M. Dehérain, read a paper on the 
‘* Tilling of the Soil.” The tilling aerates the earth, 
but that is not its principal influence. A well 
loosened soil may contain up to 40 per cent. of its 
volume of air ; in woods where no tilling is done, 
we may yet have 20 per cent. of air. is air re- 
tains its oxygen, owing to an exchange with the 
outerair. It ap , then, that the introduction of 
oxygen is not the chief function of the tilling of 
the soil, which rather seems to lie in the help it 
affords in maintaining the soil watered. A com- 
pact soil holds comparatively little water ; the 
earth must be turned every year, The water, 
charged with carbonic acid, dissolves the chalk on 
the surface of the little lumps which form the mass 
of the soil ; the clay loses its oe power, 
and the whole would lose its permeability, if we 
did not renew the 1 ing from time to time. 

M. Menozzi dealt with the ‘Estimation of 
Superphosphates.” In some countries the valua- 
tion is based on the amount of phosphoric acid 
soluble in water ; in others, on the phosphoric acid 
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soluble in citric acid. The former method of 
estimation would be preferable, and would help 
us to an improved manufacture, as the tendency 
would be to increase the amount of phosphate 
soluble in water; the analyses would further be 
simplified. 

. Joffre dealt with the ‘‘ Solubility of Phos- 
phates and Limes in Water.” He prefers a mono- 
calcic phosphate as fertiliser to the gelatinous tri- 
calcic compound, even in a soil which contains 
lime. 

M. Schneidewind communicated the results of an 
investigation, carried on in the agronomical station 
at Halle-on-the-Saale, into the ‘‘ Denitrification of 
the Soil and the Transformation of Soluble into 
Insoluble Nitrogen Compounds.” 

M. Rocques reported on the results which Kiihn 
has obtained in the ‘‘Sterilisation of Milk ” in large 
bulks by the combined action of pressure and heat. 
His apparatus is known as a ‘‘girator.” The steri- 
lisation is effected at 110 deg. Cent., and the pres- 
sure, produced by the dilatation of the liquid and 
the generation of gas and vapour, attains 6 kilo- 
a per square centimetre (85 lb. per square 
inch). 

M. Bertrand described a new ‘‘ Butyrometer,” 
the invention of Mercier, in which the butter, 
separated from the milk by a mixture of sulphuric 
acid and amy] alcohol, is determined volumetrically 
in a graduated tube, fixed in a centrifugal apparatus 
worked by a spring. 

The Section expressed the desire that some anti- 
septic should generally be adopted for the preser- 
vation of milk samples to be analysed ; potassium 
bichromate and chloroform would be suitable, and 
the selection should be left to a committee. 


Section IX.—PuHorocrapruy. 


M. Minovici communicated the results of his 
researches on ‘‘ Forgeries and on Photography in 
the Service of Justice,” and explained his modus 
operandi. He enlarges the object, which is illu- 
minated by transparency, and proves, by a booklet 
of photographs which he distributed, that additions 
and alterations in the writing can easily be detected 
by this method, with the help of ordinary photo- 
graphic apparatus. 

M. Namias gave notes on the ‘‘ Use of Perman- 
ganate of Potash in Phetography.” The salt is 
applied with various objects, weakening of the 
negative and its reversal (direct positives). By 
swelling the gelatine, photographic images can be 
obtained in relief. His further remarks concerned 
galvanic clichés and the application of photography 
in the ceramic industry. 

M. Brassin explained his patented process of 
‘*Photo-Chromography,” which permits of obtain- 
ing photographs in colour with an exposure of 
from ,'; to 1 second in the open air, and from 15 to 
30 seconds in the studio. 

Professor Zenger, director of the Prague Obser- 
vatory, described a ‘‘ Simplification of Objectives.” 
He uses two lenses of crown glass, one biconvex, 
the other biconcave, the whole being apochromatic. 
The compensation for aberration is said to be 
perfect. 

(To be continued.) 





NOTES. 

Recorping Apparatos For Winp Direction. 

A NEW apparatus tor recording eight directions 
of the wind by means of two styles has been 
adopted at the Agricultural College of Berlin. The 
general arrangement is that introduced by Sprung. 
A current distributor follows the movement of the 
vane. This distributor consists of a platinum sector 
of 135 deg., turning about a vertical axis over four 
platinum contacts, connected with four electro- 
magnets. The axis is joined to the one pole of an 
accumulator cell. The electro-magnets are arranged 
in two ge corresponding to the wind directions 
N.S, E-W. In front of each of the pairs swings a 
pendulum, provided with an oil damper. A deflec- 
tion in the one pendulum to the left means north 
wind, to the right south wind ; the deflections of the 
other pair indicate east and west wind, and the 
combination of the two simultaneous movements 
gives the intermediate directions. The pens are 
attached to the ends of the pendulums and draw 
parallel curves on a paper tape, which is being 
pulled downwards by a small weight. If a con- 


tinuous record is desired, the common return from 
the four electro-magnets is taken directly back to 
the other pole of the cell. At Berlin, however, 





a relay is interposed, whose circuit is, by means 
of clockwork, which also releases the tape, ener- 
gised every three minutes. Thus twenty wind 
records are obtained per hour. The apparatus 
works with very small currents of 0.01 ampere, 
and the current intensity might still further be 
diminished, in order to spare the contacts, by 
winding the coils of the electro-magnet with finer 
wire. The current distributor does not retard the 
movements of the vane to any appreciable degree, 
and it is protected against the vertical jerks of the 
vane. The apparatus is described by W. Volk- 
mann in the August number of the Zeitschrift fiir 
Instrumentenkunde. 


Foreien Capirat In Russta. 

The investment in Russia of foreign capital, 
more especially in mining and engineering under- 
takings, continues on no small scale. Hitherto it 
has mostly been Belgian and French capitalists 
who have Bee to the fore, but now English and 
Germans are also coming into the field. Asa 
specimen of a German undertaking may be men- 
tioned the Russian Mining Company, with a capital 
of 2,000,000 marks (100,000/.) This company will, 
in the first instance, go in for the working of 
certain coal deposits. There are also several Bel- 
gian concerns of a comparatively recent date, 
formed for similar purposes, amongst which may be 
mentioned the Metallurgical and Mining Company of 
Don-Donez, which will work iron ore and coal de- 
posits, &c., on the Krassnoschtschekow estate, in the 
district of Don’ Cossacks. The capital is 6,000,000 
francs (240,0001.), and the company has the right to 
carry on similar business in other parts of the 
country, except as far as gold mining is concerned. 
Another Belgian coal, coke, and briquette company 
is that of the Pobjedenka Coal Mine, in the Govern- 
ment of Rijison, with a capital of 1,700,000 francs 
(68,0007.). The South Ural Mining Company is 
also a Belgian concern, which will operate in con- 
junction with the Franco-Russian Company for 
Commerce and Industry, capital 4,000,000 francs 
(160,000/.). Messrs. Albert Neff, Wild, and Co., 
Limited, Tagonrog, manufacturing engineers and 
boilermakers, have a capital of 2,000,000 francs 
(80,0001.), and the Belgian Engineering Company, 
at Charzysk (Donez), has rented some land in that 
town from the Russian Coal and Engineering Com- 
pany, for the purpose of erecting engineering works 
there, with permission to carry on similar business in 
other parts of the country. The Russo-Belgian 
Glass Company, Limited, have taken over am old 
glass factory in the vicinity of St. Petersburg. Also 
in Siberia foreign enterprise is to the fore, the 
immense forests and the gold-carrying deposits 
especially attracting the foreigners, amongst whom 
Englishmen and Americans are prominent. At 
San Francisco a school has even been opened for 
the purpose of teaching Russian to young men 
desirous of settling in Russia or of travelling 
there. 


THE Locomotive BotterR ExpLosioN ON THE 
Great Eastern Ratiway. 

On the 25th ult. a disastrous explosion of a loco- 
motive boiler occurred at Westerfield Station, on 
the Great Eastern Railway, this explosion, which 
was caused by the rupture of the firebox plates, re- 
sulting in the death of the engine-driver and fire- 
man. The inquest on the men killed was opened 
at Ipswich on the Ist inst., when it was adjourned 
until Thursday, the 11th inst., in order to receive 
additional evidence. The case was one of special 
interest, from the fact that the engine was practi- 
cally a new one, it only having been put into ser- 
vice last year. The most important evidence as to 
the cause of the failure was that given by Mr. 
Thomas Carlton, of the consultative branch of the 
Marine Department of the Board of Trade, who 
had examined the boiler after the explosion. Accord- 
ing to Mr. Carlton’s evidence, the left-hand side of 
the firebox was completely torn away, the two end 
plates had been partially torn on the left side, and 
the crown was torn across the top, leaving portions 
at each side standing. There was also a large rent 
down the right-hand side of the firebox. Mr. 
Carlton found that 15 or 16 of the stays had indif- 
ferent threads on them, and he came to the conclu- 
sion that the weak attachment of the stays to the 
side plates was the cause of the explosion. The 
plates themselves were of normal thickness, but 
there were signs of bulges having existed on both 
side plates before the explosion occurred. Other 
evidence was adduced showing that trouble had 
been experienced from leaky stays prior to the ex- 








plosion, and repairs had been done as recently as 
September 23 last. Mr. Thomas H. Knights, of 
the Boiler General Insurance Company, attributed 
the explosion to overheating of the firebox 
plates, due to shortness of water; but Mr. 
Carlton pointed out that the tubes showed 
no signs of overheating, and this theory does 
not seem to have been accepted by the coroner, 
who summed up the evidence very carefully. The 
inquiry resulted in the following verdict: ‘We 
find that the deceased men, John Barnard and 
William Macdonald, died from injuries caused by 
an explosion in the firebox of a locomotive engine, 
No. 522, belonging to the Great Eastern Railway, 
which was, and had been for some time, in a very 
defective condition. The jury present: ‘ Inasmuch 
as it appears from the evidence that considerable 
laxity has existed in the past as to the precise 
individual upon whom the responsibility of repair 
rests, they are of opinion that much more super- 
vision should be exercised over the repairing of the 
engines and boilers, in order to ascertain whether 
the nature of the defect has been correctly ascer- 
tained by the driver, and also whether the necessary 
repairs have been thoroughly and efficiently effected 
by the workman to whom they have been entrusted. 
At present the work is left, apparently, entirely to 
the individual boilermaker who may have it in 
hand ; and the jury are of opinion that, before an 
engine leaves the yard again, it should be examined 
and tested by some experienced employé of the 
company.’” Mr. Carlton, in the course of his re- 
marks, expressed a preference for bronze rather 
than for copper firebox stays; and Mr. James 
Holden, the locomotive superintendent of the 
Great Eastern Railway, who gave evidence in 
the course of the inquiry, agreed in this view, 
and stated that he was using bronze stays ex- 
tensively. The stays in the boiler which exploded 
were of copper, but this fact appears to have 
had no bearing on the failure, which seems clearly 
to have been caused either by the stays not being 
well fitted originally, or to the repairs not having 
been efficiently carried out. The jury appear to 
have formed an opinion that better supervision 
is needed, but it really speaks volumes for the 
care with which work is, as a rule, carried out 
at the shops of our great railway companies that 
such an explosion as that which occurred at Wes- 
terfield is practically unique. We cannot call to 
mind a single instance in which a locomotive fire- 
box only a year old has failed in this way. The 
disaster will, however, serve to enforce the lesson 
that no pains should be spared to secure the very 
best results possible in staying locomotive fire- 
boxes. Firebox stays, under the most favourable 
circumstances, but too often give trouble, and if 
there is any carelessness connected with their work- 
manship, they will not only cause trouble, but 
danger. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 11. 
rail requirements for 1901 are 
2,100,000 tons, with a ibility of reaching 2,500,000 
tons, under exception favourable conditions. The 
railmakers refuse to reduce prices, which are even at 
26 dols., at least 10 dols. above the cost of making ; 
remembering that the railmakers mostly have their 
own ore supplies. A bitter feeling is being engendered 
because of the attitude of the railmakers. With 
Bessemer pig at 13.50 dols., and billets at 17 dols., 
there is, it must be reiterated, a big margin in rails at 
20 dols. -A year ago ore was 2.65 dols., and at that 
it afforded a big profit. With less than 2 tons of ore 
in a ton of steel rails, it is easy to arrive at an 
approximate cost of raw material. The entire 
iron and steel industry in America is in a false 

sition, and there will be a shaking up eventually. 

uch outrageous profits will not be tolerated. The 
volume of business is very light under the circum- 
stances in railroad equipment, but at normal quota- 
tions there would be an extraordinary demand. Loco- 
motive orders have also dropped off, though there 
is no evident reason. In fact, the entire country 
seems to be halting until after election. It is to be 
sincerely hoped this will be the last political cam- 
paign that will be conducted with a view of unsettling 
the gold basis and standard. The markets are quiet 
in all steel lines, the tinplate mills are resuming In 
batches, and the entire capacity will soon be at work. 
Twenty mills, employing 15,000 men, began on amp 
The Pennsylvania Railroad Company hopes to be ab: r 
to place orders for 150,000 tons of rails for 190 
by next week in mills in this State, but 22 dols. 
is their outside offer. fz 

General trade conditions among retail interests are 


Tux estimated steel 
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improving. The wages p3id are high, and the labour 
of the country, outside of the ever-present idleness of 
large cities, is fully engaged. Railroad earnings are 
larger and stocks keep below ; the market stocks are 
dull, but brokers anticipate @ pronounced improve- 
ment in 30 days. The demand for money is active, 
and ‘‘call” and “time” money have doubled their 
rate within a month. 








YOUNG ENGINEERS. 
To THE EpriTor OF ENGINEERING. 

Sir,—I am sure that you will be so kind as to allow me 
to reply in part to the attacks, personal and professional, 
that have been made on me by your correspondents. _ 

I have read pens es to _ in reply to mine, 

havea in your columns, with surprise, amuse- 
only and a t. Ihave been overwhelmed with abuse ; 
I have been called most opprobrious names ; and some of 
your correspondents have not hesitated for lack of material 
to draw fancy sketches of my supposed character. Ihave 
been told that I am destitute of moral fibre ; that I wear 
stick-up collars, and am, therefore, a cad; that I am in 
love ; that I am insane ; that I am aspring poet ; and much 
more besides. ‘ : 

What was in my letter of September 14, Sir, that it 
should have brought down on my devoted head the 
abusive twaddle of ‘‘ Engineer,” the verbose vulgarity of 

“©, S. D.,” the long-winded arrogance of the man 
“‘ Silas Hooker,” the trite truisms of the — and fatuous 
‘Nil Desperandum,” and the rest of these wordy and 
inapposite effusions? ‘‘I thank God Iam not as this 
‘Lucifer’ is,” sums up the general spirit of this corre- 
spondence ; and very thankful is ‘‘ Lucifer” also. But 
what seems to have roused most the fury of this band of 
authors (!) is my use of one very familiar Latin quotation, 
and an equally common c phrase. I should have 
remembered, I must confess, the little acquaintance the 
majority of engineers possess with any language outside 
their own provincial or cockney dialect. I will not offend 
your highly intelligent readers in this way again. One 
or two of your correspondents, better informed than the 
rest, have objected to—because they have noticed—my 
lapses, as they quaintly say, into poetical expressions. 
This is a charge I need hardly reply to, but it suggests 
an interesting train of reflection. i 

How is it that the majority of engineers, from presi- 
dents of great engineering institutions downwards, are 
so deplorably educated, so lacking in knowledge of art, 
literature, philosophy, and science in its wider sense—so 
often unable even to speak or write their own language 
intelligibly? I have often listened with positive pain at 
the Institution of Civil Engineers to the halting and un- 

rammatical utterances of some of that society’s best 
aes members. In conversation with engineers, I have 
frequently noticed with inward amusement how suspi- 
ciously my attempts to bring the talk away from ‘‘ shop ” 
on to general subjects have been regarded. Obviously, 
this ignorance of all subjects unconnected with engineer- 
ing does not arise from lack of brains, for no calling de- 
mands more continual mental application than that of 
engineering. All this is very distressing, but I fear that 
for the most part there is no cure for this state of things. 
Men of large sympathies and real genius do not often 
enter the engineering profession. They can succeed so 
much better in any other walk of life. 

Your correspondents object to my statement that “in 
the engincering profession to have the instincts of a 
gentleman is to be severely handicapped.” They do not 
seem to know what should be understood by the expres- 
sion, ‘‘gentleman.” I willinform them of a few things a 
gentleman does not do. 

A gentleman will not lie for the sake of securing orders. 


He will not “‘ palter with eternal God” for gold. He will | steamers which the 


not sweat his workmen, or compel them to scamp work 


where detection is unlikely. He will not resort to| of triple-expansion engines of 650 indicated horse- power 
bribery and corruption when there is question of | combined, steam being supplied from one large steel 
obtaining Government or municipal contracts. A multitubular boiler constructed for a working pressure of 
“egpcamg even if he is a mining engineer, does not | 160 1b. per square inch. The hopper doors are controlled 

t false witness either against his neighbour or in| by two independent steam engines, connected to the 
favour of a wild-cat company. These are a few of the | winches, placed g } 
things a gentleman does not do. Steam steering gear and all the latest improvements in 


Oh, my self-righteous casters of mud, examine well 


na Pharisaical hearts, and in future question your | being constructed under the direction of Mr. W. W. 
—e as ‘fone having autho- | Squire, M.I.C.E., engineer-in chief of the Bristol Docks 
rity.” Remember, that there are regions outside the | Board. 


tness before daring to s 


districts where you work during the day and the 
suburbs where you retire every evening. Do not for- 


get that there are spheres of thought beyond your|and Dry Docks Company, Limited, launched from their 
I shipyard at West Hartlepool a finely-modelled steel screw 
entered by an eclectic few. Do not in future judge other | steamer, built for the West Hartlepool Steam Navigation 
men by your narrow standards ; or, better still, forbear | Company, Limited 
to judge at all. Follow light and do the right, is my last | Length, 360 ft.; breadth, 47 ft. 9 in. ; and depth, 30 ft. 2}in., 
Th . and of a measurement cargo capacity of 12,000 tons. En- 

ope, Mr. Editor, I have not trespassed on your] gines of the triple-expansion type are being supplied by 


mechanical comprehensions, and which can only 


injunction to you. 


patience too far, 


I remain, Sir, i y 
October 14, 1900, st iliac aie ‘Tote 





P ov Norr.”—Under the title of ‘‘Men of Note 
n Finance and Commerce, with which is incorporated 


ies of Office,” Mr. Effingham Wilsor, of 11, Royal Ex-|from the North Sands Shipbuilding Yard of Messrs. 
j ange, E.C.. has published a biographical business| Joseph L. Thompson and : l 
rectory. The compilation has been made under the| the ss. North Point, which has been specially built to 
. Bassett. The volume is divided | the order of the Norfolk and North American Steamship 


editorship of Mr. H. 
into sections, in the first of which are grouped 


43 to their careers, 


Limited, Middlesbrough, with —~ 25 in., 40 in., and 
66 in. in diameter, with a stro 

supplied by two single-ended boilers constructed to wor! 
at a pressure of 165 1b. 


together | Company, Limited, of 1, Cr 
fact names of the more important merchants and manu- | of which company Mesers. Simpson, Spence, and Young, 
urers and contractors, together with some particulars | of London, Newcastle, and New York, are the managers. 
on ‘th The second section of the volume is, | This is the fifth vessel Messrs. Thompson have built for 
the other hand, devoted to bankers; whilst other | these owners, all of them having been of a high class, 


LAUNCHES AND TRIAL TRIPS. 


THE steel cargo steamer Eros, built by the Laxevaags 
Engineering and Shipbuilding Company, Bergen, Norway, 
went on her trial trip on the 3rd inst. She has been built 
to the order of Mr. Carl Konow, Bergen, and to Nor- 
wegian Veritas highest class. The vessel is of the 
following dimensions: Length extreme, 241 ft. ; breadth, 
34 ft.; depth, 16 ft. She is 1650 tons deadweight. The 
engines are of the triple-expansion type, about 630 
in crear horse-power, and a speed of 10} knots was 
attained. 





On Thursday, the 4th inst., the fine steel screw steamer 
Knud II., which has been built by Messrs. William 
Gray and Co., Limited, to the order of Mr. L. H. Carl, 
of Copenhagen, was taken to sea for her trial trip. She 
has been built to Lloyd’s highest class. Her principal 
dimensions are: Length, 290 ft.; breadth, 40ft, an 
depth, 20 ft. 64in. The engines are of the triple-expan- 
sion type manufactured at the Central Marine Engine 
Works of the builders, and have cylinders 21 in., 33 in., 
and 56 in. in diameter by 36 in. piston stroke, supplied 
with steam by two large steel boilers working at a pres- 
sure of 160 lb. per square inch. After adjustment of 
compasses a run was made along the coast, the average 
speed recorded being 9} knots, with loaded ship. 





The ss. Noviéna, a wood cargo steamer, built by 
Messrs. Brunchorst and Dekhe, Bergen, Norway, went on 
her trial trip on Friday, the 5th inst. She has been built to 
the order of Mr. Adolph Halvorsen, Bergen. The vessel 
is 900 tons deadweight capacity. The engines and boiler 
are built by the Laxevaags Engineering and Shipbuilding 
Company, Bergen, Norway. The engines are of the 
triple-expansion type, about 300 indicated horse-power, 
with cylinders 12} in., 20 in., and 32 in. in diameter 
—— with 26 in. stroke. The machinery worked 
under the trial very satisfactorily, and a speed of 104 
knots was obtained. 





On the 6th inst. the first of the two handsomely- 
modelled steamers, built to the order of the North 
German Lloyd Line, Bremen, was successfully launched 
from the south yard of Messrs. Workman, Clark, and 
Co., Limited, Belfast. As the vessel left the ways the 
christening ceremony was gracefully performed, the 
vessel being named the Paknam by Mrs. Unsworth, wife 


has been constructed. The leading dimensions are: 
Length, 290 ft.; breadth, 41 ft.; depth moulded, 21 ft. 9 in. 
The vessel has been built to the Board of Trade require- 
ments for a first-class — and cargo steamer, and 
is intended for the China trade, The machinery, which 
has been constructed at Messrs. Workman, Clark, and 
Co.’s Engine Works, Queen’s-road, consists of triple- 
expansion engines and a large steel boiler fitted with 
Howden’s system of forced draught, and designed so as 
to burn either coal or oil fuel. 


The s.s. Y. C. la Cour, built to the order of the United 
Steamship Company, of Copenhagen, was on the 6th inst. 
successfully launched at the yard of the Elsinore Iron 
Shipbuilding and Engineering Company, Elsinore, Den- 
mark. This steamer is built of steel to the highest class 
of Bureau Veritas, and her dimensions are 570 ft. by 
36 ft. 6 in. by 15 ft. 4 in. depth of hold. The engines are 
of the triple-expansion type, with surface condensers 
indicating 3600 horse-power. 


Messrs. William Simons and Co,, Limited, launched 
from their yard at Renfrew, on the 8th inst., the 600- 
ton hopper barge Frome, being the first of two hopper 

have under construction for the 
. The vessel is fitted with two sets 








Bristol Docks Boa: 


on the fore-and-aft ends of the hopper. 


vessels of this class are provided on board. The vessels are 





On Monday, the 8th inst., Messrs. Irvine’s Shipbuilding 
She is of the following dimensions : 


Messrs. Sir Christopher Furness, Westgarth, and Co., 
e of 45in., steam bein 
There was launched on Tuesday afternoon, the 9th inst., 
ms, Limited, Sunderland, 


iby-square, London, E.C., 


ned and constru to meet the re- 


of Captain Unsworth, under whose supervision the ship | ¢ 


trade. This vessel is 404 ft. long, and has a beam of 
51 ft. with a moulded depth of 30.6in., and is built to 
Lloyd’s highest class, on their three-deck rules with a 
shelter deck extending from the fore side of the after 
hatch to the stem, having suitable gangway, cattle, and 
cargo doors and ventilators to meet the special require- 
ments of the American trade. The whole of the ‘tween 
deck 5 is fitted for the conveyance of cattle which 
may also be carried on top of the shelter deck. The 
engines and boilers have built by Messrs. John 
Dickinson and Sons, Limited, Palmer’s Hill Engine 
Works, Sunderland, and are of the triple-expansion type, 
the sizes of the cylinders being 25 in., 43 in., and 74 in., 
with a stroke of 48 in., and supplied with steam by three 
large single-ended boilers working at 200 lb. pressure. 
These engines will develop about 2300 horse-power. The 
boilers are fitted with Howden’s a arrange- 
ment, and the engine-room is supplied with the most 


d| improved facilities for the economical working of the 


vessel, including patent evaporator, feed filter, Weir’s 
feed pumps, &c. 

On Wednesday, the 10th inst., the Blyth cme ema | 
Company, Limited, launched from their Shipbuilding an 
Graving Dock Works at Blyth, a large steel screw steamer 
built to the order of the Tyne and Blyth Steamship Owning 
Company, Limited (Messrs. Whitfield and Co., managers), 
of Newcastle and Blyth, and named the Hartburn. The 
dimensions of this vessel are: Length, 313 fb. 6 in. ; 
breadth, 43 ft. 2 in.; depth, 22 in. 44in. The engines are 
of the triple-expansion type, and will be supplied and 
fitted b: essrs, Thos. Richardson and Sons, Limited, 
of Hartlepool. 

On the 10th inst. a large steel steamer, built to 
the order of the Deutsch- Aus he Dampfschiffs 
Gesellschaft, was launched from the yard of the Flens- 
berger Schiffsbau Gesellschaft, and named the Kiel. Her 
principal dimensions are: Length, 403 ft. 8 in.; breadth, 
47 ft. 8 in.; depth, 32 ft., with a deadweight carrying 
capacity of about 6500 tons. Quadruple-expansion en- 
gines, capable of develo ing an indicated horse-power of 
about 2500, will be supplied by the engineering depart- 
ment of the company. 


The new dredger Y. C. No. 24, built for the British 
Admiralty by Lobnitz and Co., Limited, Renfrew, has 
satisfactorily completed her trials on the Clyde, and sailed 
or Devonport. This vessel is an ocean-going dredger, 
specially adapted for dredging rock and other difficult 
materials to a depth of 50 ft. below water. 

On the 11th inst., Messrs. Ropner and Son, Stockton- 
on-Tees, Jaunched a steel screw steamer named the 
Penare, and of the following dimensions, viz.: Length, 
336 ft. ; breadth, 48 ft. ; depth, 24 ft. 3in. She has been 
built to the order of Mr. R. B. Chellew, of Truro. The 
vessel will carry about 5200 tons deadweight on Lloyd’s 
summer freeboard, and is fitted with triple-expansion 
engines by Messrs. Blair and Co., Limited, of Stockton- 
on-Tees, having cylinders 23} in., 39 in., and 64in. in 
diameter by 42 in. stroke, supplied with steam by two 
single-ended boilers measuring 15 ft. 3in. by 10 ft. 3 in., 
— for a working pressure of 160 lb. to the square 
inch, 





Hiacu-PRessurE INcANDESCENT Gas Licutinc.—At the 
junction of Wellington-street and the Strand, London, 
six new and very powerful gas-lights have been lately 
erected by Messrs. William Sugg and Oo., Limited, of 
Grand Hotel-buildings, Charing Cross, and eventually 
this method of illumination is to be continued eastward 
as far as Temple Bar. In each lantern there are three 
lights, giving in the gate 1000 candle-power, for an 
expenditure of 30 cubic feet of gas per hour, or one cubic 
foot for each 33 candle-power. Taking gas at 3s. per 1000 
cubic feet, this works out to 1.08d. per hour per 
lamp, a remarkably economical result. The light 
itself is an ideal one for the lighting of crowded streets ; 
it is absolutely steady, and carries extremely well, giving 
an even illumination free from dense shadows. It is 
much whiter than the ordinary gaslight, and yet is with- 
out the blue and purple rays which the arc lamp is apt to 
emit. For alllarge areas, such as railway stations, public 
— the like, it offers a capital illumination ata 
cost below that of electricity. The source of the light is 
the Welsbach or Sunlight pe mae | but its efficiency is 
greatly increased by its being raised to a higher tempera- 
ture than is possible with the ordinary burner. To this 
end the gas is compressed to a pressure of 9 in. of 
water, and has thus imparted to it the energy necessary 
to produce a blow-pipe action in the burner. The gas is 
emitted through an exceedingly fine nozzle into the tube 
of a Bunsen burner. It carries up with it an induced 
current of air, but the tube is not long enough to allow 
mixture of the air and gas. The top of the tube is filled 
with a steatite block pierced with two circles of holes. 
The jet of gas impinges on the underside of the block, and 
is scattered, mixing with the surrounding air, and the 
two rise together through the holes into the interior of 
the mantle where they burn, raising it to brilliant incan- 
descence. The gas is compressed by a pump of the boiler- 
feed type to 16-in. pressure, and is then passed through 
two regulators in succession to reduce its pressure to 
9in., and to produce a perfectly even flow. The a 4 
is worked by water for the mains at a cost of 5d. to 8d. 
per 1000 ft. of gas compressed, if the water is run to 
waste. Usually, however, it can be delivered into a tank 
and then utilised in the ordinary way for domestic or 
other purposes. The pump is controlled by the pue pres- 
sure stopping when the last lamp is extinguished, and 








sections deal with the Stock Exchange, actuaries, and | and specially desi 
engineers. ” quisenanas Tf the American general cargo and cattle 


starting again when a light is turned on. 
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1000-KILOWATT COMPOUND ENGINE AND ALTERNATOR. 
CONSTRUCTED BY MESSRS. S, Z. DE FERRANTI, LTD., ENGINEERS, HOLLINWOOD. 
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the usual manner, but further strengthened by means 
of very stout bolts which pass through the rim, and 
are screwed into a massive hoop shrunk on the crank- 
shaft, this hoop being at the centre of the wheel boss. 
The bolts are screwed up whilst warm, and on ccoling 
nip the rim still more tightly, thus, to a large extent, 
putting the rim into compression. By this construc- 
tion a high surface speed of the flywheel is rendered 
possible, The large bolts also form extra driving arms. 





INDUSTRIAL NOTES. 

Tue seventh annual report on Changes in Rates of 
Wages and Hours of Labour has just , oto issued by 
the Labour Department of the Board of Trade. 
Referring to the previous report—the sixth—the chief 
of the Department recalls the fact that he indicated 
that the momentum in the upward trend of wages 
in 1898 was not exhausted, and the present report 
shows that in 1891 the demand for labour was still 
More active, and the rates of wages rose higher and 
higher, and the persons affected were larger in number 

in previous reports. The proportion of unemployed 
members of trade unions was lower last year than in 
any year since 1890, while the number of workers 
whose wages were affected by changes su that 
of 1898, the total being 1,175,576 persons. This is 
exclusive of agricultaral labourers, seamen, and railway 
servants, the totals of which could not be accurately 
ascertained. But it is stated that the three latter 
groups of workers shared to a greater or less extent 
dt the general advance in the rates of wages obtained 
allen’ the year. It was, indeed, a year of almost 
‘round advance, the chief difference being the per- 
centage of such advance in the different groups of 
trades 


The net result of the changes in wages of all classes 
“ETT in 1899 was an aggregate advance of no less 
,000/. per week, as compared with 95,000/. in 
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1898, and 45,0007. in 1897. The rate of increase in 
1898 was more than maintained in 1899, Great, 
however, as was the rise in wages in 1899, it has been 
considerably exceeded in the first eight months of 
1900. The changes which had taken place down to the 
end of August last affected not fewer than nearly a 
million workers, and resulted in a net gain to the 
workers of more than 150,000/. per week, which is by 
far the greatest advance ever recorded in any similar 
period. 

The miners appear to have taken the lead in the 
general rise, both in 1898 and 1899, as they formed 
nearly one-half of the total number of persons affected. 
The next in extent was the Iron and Steelworkers. 
Great as was the rise in miners’ wages in 1899, it was 
still greater in the first eight months of 1900, the 
amount in the latter period being twice as great as in 
the whole of 1899. Itis pointed out that this rise in 
miners’ wages was closely connected with the rapid 
rise in the price of coal, which, making its advance in 
1899, only fully affected wages in 1900, the latter then 
tending to keep up the price to the point then attained. 
Changes in prices usually precede changes in wages, 
whether in the upward or the downward grade ; but 
slackness in certain industries mostly foreshadows an 
attempt, at least, to reduce wages. — 

Changes in the hours of labour in 1899 were even 
more insignificant than in 1898; they have been 
almost ni/ in 1900. Comparatively few have even 
sought a reduction of working hours to any extent, 
but the aggregate time reduction in 1899 was 
slightly ter than in 1898. The fact is, the men 
were too busy to seek any reduction in working hours. 
When work is slack, we shal 
hours day, or 48 hours per week. 

The changes relating to nearly one-half of the total 
workpeople affected were arranged by conciliation 
or arbitration—by sliding scales, bec boards, or 
other means of mutual negotiation. is was a large 
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increase, as compared with previous years. In a large 
proportion of other cases, direct negotiation between 
the parties or their representatives led to a settlement. 
The progress of ful negotiation, in one form or 
another, is shown by the fact that the changes which 
were accompanied by strikes only affected some 34,273, 
or 3 per cent. of the whole ; while 97 per cent. were 
settled by peaceful means. Since the revival in trade 
it is computed that only about 5 per cent. of the 
aggregate rise in wages have been in any way con- 
nected with actual strikes. 





The October report of the Ironfounders’ Society, 
dated the 6th inst., says that the executive ‘‘are 
reluctantly compelled to admit that trade prospects 
are not what they could wish,” the figures representing 
the unemployed being pointed to as an evidence of 
what they deplore, — an increase in the number 
on the funds. The total number on the funds was 
2112, as compared with 1935 last month, an increase 
of 177. The number on donation benefit was 625, 
increase 129; sick 422, increase 7; on superannua- 
tion 896, no change ; unemployed, but out of benefit, 
110, increase 25; on dispute 59, increase 16. The 
principal increase was in the unemployed lists. 
The cost of the above benefits was 701/. 13s. 10d., 
or nearly 94d. per week per member. The total 
number of members was 18,304, and the amount of 
funds in hand was 105,097/. 17s. 2d. As compared 
with a year ago, there was an increase of 494 mem- 
bers, and of the cash balance 19,2897, lls. 3d. In 
commenting upon the increase of unemployed, the 
report states that it is mainly due to the depression in 
the textile machine-making branches; in the ship- 
building centres trade is even better than it was, 
which fact will react favourably on the iron and ‘steel 
trades. The table, dealing with the state of trade as 
reported by the branch eecretaries, shows that. 
generally rset in this branch of industry is fairly 
well maintained. In 123 branches, representing 
17,888 members, trade is described as from very good, 
good, moderate to dull; in three, with 416 members, 
from very slack to very bad. In the same number of 
branches last month the same description applied to 
18,008 and 170 members respectively, so that the 
change is by no means very serious, except that 
it shows, or, at least, indicates, the tendency in 
the labour market towards a slackening off in some of 
the engineering trades. The members have, by a 
majority of 1992, resolved to affiliate with the Labour 
Representation Committee. 


The report of the Amalgamated Society of Car- 
penters and Joiners shows that the total membershi 
is now 64,252, of whom 1058 were on unemploy 
benefit, 1095 on sick benefit, and 915 on superannua- 
tion benefit. These figures include all who are on the 
funds in the United States, Canada, Australia, South 
Africa, and other places, as well as in the United King« 
dom. In the nine branches in South Africa, one only, 
that in Pietermaritzburg, Natal, reports that trade is 
improving ; the rest report very bad, bad, or “‘ war 
on,” which means the same thing. The members are 
informed that the attempt to reduce joiners’ wages in 
Dundee has been defeated ; the employers withdrew 
the notices after a strike of short duration, and the 
men resumed work on the old terms. The report 
adds that there has been, and probably there still is, 
an organised attempt in Scotland to reduce wages, 
and the fact that the employers have been so far 
defeated does not show that the attempt has 
been absolutely abandoned. The members are there- 
fore advised to be on the alert and be prepared 
for emergencies. The question of fixing joinery made 
by ‘‘ fair,” and ‘‘ unfair” manufacturers has, of late, 
years caused a good deal of trouble and led to many dis- 
putes. In some instances, after loss of time in inquiries, 
and some cost. to the union, it has been found that 
the joinery objected to was made under fair conditions 
at the place where manufactured. In order to avoid 
inconsistency, and possibly injustice, the executive 
have determined to prepare a complete list of all the 
‘*fair houses” in this country, which list, without 
saying so much, will indicate whether the joinery 
supplied comes from a ‘‘fair house” or not. Strikes 
are still on at Barry, Belfast, and Bridlington. 
As these have lasted for some time, an attempt will, 
it seems, be made to effect some compromise, £0 that 
some advantage may be secured to the men after all 
the expenditure that has beenincurred. On the whole 
the position, both in respect of trade and wages move- 
ments, is fairly good, but the dull season is approach- 
ing as regards outdoor work. 


The report of the Ironmoulders of Scotland 
shows that the employed members have increased, 
and, correspondingly, those on idle benefit have 

ecreased since August, so that trade has rather 
improved in the Scottish centres. The financial re- 
turns show that instead of the expenditure being 
greater than the income, as was the case in the pre- 
vious month, there has been a net gain in funds of 
175/. 4s. in the month. The amount for superannua- 

















$12 


ENGINEERING. 


[Oct. 19, 1900, 








tion benefit is larger than usual, but it is explained 
that some of the superannuated members are pai 
quarterly, so that the September payments have in- 
creased the aggregate amount. The report says, as 
regards labour questions: ‘‘ We have only to say 
here that peace reigns within our walls, and that long 
it may continue, is our desire.” Peace, it adds, is 
after all ‘‘ the workman’s true friend.” The ‘‘em- 
ployers’ no pes to impose fines ” was rather severely 
commented upon by Sheriff Mair in a case that came 
before him on the 17th ult. He said: ‘* No firm had 
any right to fine their servants for offences of various 
kinds, as had been done by these rules, and many 
of them were quite illegal.” 


The Associated Blacksmiths report a very slight 
decrease in the number of members, and a small in- 
crease in the number of unemployed, but the report 
says that trade has been unsteady, rather than slacken- 
ing, for there has not really been any falling-off in 
trade. ‘*There need be no cause for alarm, although 
fluctuations may take place in trade or in the number 
of unemployed.” This is the view taken, and the new 
orders reported to have been booked indicate that the 
view of the executive is the right one. 


The position of the engineering trades throughout 
Lancashire remains generally about the same as re- 
cently reported. There is, indeed, no material change 
in avy large section. The textile machine-making 
branches continue in a depressed condition in some 
centres, due mainly, perhaps, to the comparative 
scarcity of raw cotton and to the “deals” in that 
material. Generally, engineering establishments are 
for the most part fairly well engaged upon work in 
hand, but the complaint is that very little new work 
is coming forward. In some special departments, 
however, activity is well maintained. In the locomo- 
tive building branch a large amount of work continues 
to come forward, and the prospects indicate that there 
will be exceptional pressure well over the coming 

ear. The electrical engineering branches have also a 

eavy weight of new work coming forward and in 
prospect, sufficient to keep them well engaged for a 
considerable period ahead. Machine toolmakers and 
stationary engine builders are not similarly pressed, 
but they also, for the most part, have a large amount 
of uncompleted work on hand. Boilermakers, iron- 
founders, machine workers, smiths, and strikers, are 
generally busy, as also are most of the other iron, 
steel, and other metal-using industries. In the iron 
trade buying has been restricted to the lowest dimen- 
sions in most cases, as consumers hesitate to commit 
themselves to forward contracts under existing condi- 
tions. There appears to be a steady easing down in 
prices, although quotations are in many cases kept up 
to association rates, but rumours are rife of further 
official reductions being made. The steel trade is 
regarded as unsatisfactory, and local makers have been 
compelled, it is said, to ease down prices. The posi- 
tion ny ae to be of an unsettled character, one which 
might be changed for the better or for the worse by 
some almost trifling incident. However, employment 
for the most part continues good. 


The quarterly meetings in the iron and steel trade 
have taken place, but the decision as regards the 
standard prices has not been favourable to consumers 
or merchants, as these had expected it would have 
been. The marked bar makers declared the standard 
for marked bars at 11/, 103., with 12s, 6d. extra for 
the Earl of Dudley’s Round Oak brand. The Un- 
marked Bar Association also re-affirmed the price at 
9. 15s., but it is stated that the selling price was 
much below that figure. It would seem that the 
meetings based their decision upon the price of coal, 
and the rates of wages—but the latter certainly had 
no share in the high rates, as the increase in wages 
was a result of previous advances, not the cause in 
any sense or case. Other meetings, that were held in 
due course, arrived at about the same conclusion as to 
rates, and generally as to the state of trade as shown 
by the demand, taking into account the orders held 
back in the hope of easier terms, orders which will 
have to be placed, or which will be a loss to those who 
hold them back, as well to those with whom they 
might have been placed. 

Inquiries in the Wolverhampton district have been 
more numerous, but buyers still held back up to the 
day of the quarterly meetings rather than negotiate 
upon the standard rates of the last quarter. They are 
no better off now. The Unmarked Bar Association 
had led the way to a reduction, but no further reduc- 
tion followed at or after the meetings. Some kinds 
and qualities have been in demand both in the Wolver- 
hampton and Birmingham districts, but there has 
been a hesitancy in concluding contracts. Steel has 
been in better request, and aleo to some extent, sheets. 
But there is a complaint all round that the margin of 
profit is small, owing to the price of raw material, and 
of fuel, and also the high rates of iron and steel 
workers’ wages. 





Now that the elections are practically over, we are 


| able to gauge the position of the Labour Party in the 


new House of Commons. In the last Parliament there 
were thirteen Labour members; of these six have 
disa; d, namely, Messrs. Arch (retired), Austin. 
M i Steadman, J. H. Wilson, and Sam Woods, 
Seven are returned, namely, Messrs. Abraham, Broad- 
hurst, Burns, Burt, Fenwick, Pickard, and John Wilson. 
To these are added Messrs. Bell, Cremer, and Hardie, 
making ten Labour members instead of thirteen as 

reviously. There were altogether eighteen defeated 
Eidiene candidates as against ten elected, only one of 
whom (Mr. Bell) is new to the House of Commons. 

The result of the defeat of Mr. Sam Woods is that 
the Parliamentary Committee have now no represen- 
tative in Parliament. By the action of Congress 
itself all the other men are practically excluded. The 
object of the resolution, when passed, was to “‘ get rid 
of the old gang.” Its effect has been to get rid of the 
new gang as well—all have gone. 


One result of the annual Congress of the Amalga- 
mated Society of Railway Servants, ay held in 
Newcastle, has been to precipitate action on the North- 
Eastern lines. The Congress affirmed, by resolution, 
the necessity for an advance in wages of 10 per cent , 
time and a quarter for night work and overtime, time 
and a half for Sunday work ; a maximum of 10 hours 
per day, each day tostand by itself, with a guaranteed 
week’s wages. This was a general proposition, but 
the North-Eastern men converted it into a specific 
resolution by applying for, and obtaining the sanc- 
tion of the society to carry on the movement in their 
districts. Mr, Bell, M.P., the general secretary, saw 
the danger and opposed the application, but it was 
carried against him. Perpetual agitation on these 
lines will be ruinous: there is need for some restraint. 


A very singular scene was recently witnessed at 
Scranton, Pennsylvania, where a parade of child 
workers was organised by a trade union organiser 
and agent, Mr. Dilcher. Some 2000 juveniles were 
brought together, slate pickers, runners, drivers, door 
tenders, helpers from the mines of Scranton and the 
vicinity, and other child workers. The object of the 
parade was, it appears, to show how many poor 
children who ought to be at school were forced into 
the mines and other works by reason of the poor 
wages paid to the fathers of such children. It is 
eaid that fully one-third of the boys appeared to be 
about nine or ten years of age, and many were as 
young as eight years. And this in Pennsylvania ! 
In the United States!—where the education of the 
young is so fully provided for! The sight was a sad 
one, but the sympathy of the public ought not to be 
with the poorly-paid fathers, but with the badly-pro- 
tected children. 


It is proposed that the London Trades Council shall 
inquire into the system of trade union labels instituted 
in America, in order to see how and to what extent 
the system may be introduced into this country, so 
that the —_ may be able to distinguish between 
union and non-union made goods. It isa new use of 
Trade Marks, but it is one which has a bad as well as 
a good side to it. If one part of the public favour 
such a trade mark, the other and larger might show it 
disfavour and refuse to buy all such articles. If 
workmen condemn the boycott they must not intro- 
duce and use it. 

Another matter for the London Trades Council is 
to emphatically protest against the introduction of 
Chinese labour into this country. The brotherhood 
of socialism does not extend to Chinamen any more 
than it did in America to the black population, or 
than it does even now in some of the States. Work- 
men are very conservative in their ideas. 

Some further labour troubles are reported to have 
taken place in Spain. At Corunna there have been 
riotous affrays between the masons on strike and the 
men continuing at work. The strike was due to the 
refusal of the employers to dismiss the non-union 
masons, hence the attack upon the men who remained 
at work, three of whom were injured, one of them, it 
is said, very seriously. 


Further strike riots are reported in connection with 
the miners’ dispute in the coal districts of America, 
several men having been shot. One of the guards of 
the company was Killed, and one of the strikers was 
dangerously wounded. The union leaders appear to 
be getting uneasy at the turn of affairs. ey urge 
peace, and, above all, restraint from violence. There 
is a disposition, it seems, to accept the proffered 
advance of 10 per cent., and to on e other 
claims, including even the recognition of the union. 
This will be a blow at the system of ‘‘ ordering” a 
strike, which is still resorted to in some of the Ameri- 
can unions. 


Some munici polities recognise trade unions officially, 


some do not. asgow, for example, does not treat 





with the union officials ; Aberdeen, on the other hand, 
does. Very few of the English corporations treat 
directly with trade union officials ; they prefer to 
deal with their own employés by and through the com- 
mittee under whom they work. Much depends upon 
the way in which the union approaches the body 
i. whom they desire to negotiate. Threats usually 
ail, 








IRON AND PHOSPHORUS.* 
By J. E. Sreap, F.I.C. 
PART I. 


Accorpine to (?) Dr. Percy,+ no less than seven defi- 
nite chemical compounds of phosphorus and iron, or at 
least compounds containing definite atomic proportions of 
these elements, have been isolated. They are as follow: 





| | : | | 
— | FegP. | FegP. FeoP.| Fe,sP3. FesP4. } FeP. FesP,. 





c. p.c. i 
67 69.31 
30.69 


p.c. p.c. 
64.37 | 57.54 
35.63 | 42.46 


p.c. | p.c. p. 
84 42 | 78.32| 70. 
15.58 21.68 | 29. 


p.c. 
91.54 
8.46 


Iron = 
Phosphorus | 








Since Percy’s time no very elaborate research haé been 
made, but various workers have added to our knowledge 
from time to time. What has been done in recent years, 
however, has enabled metallurgists to see that they had 
yet much to learn, and that the last word has not been 
written about the relation which exists between iron and 
phosphorus. 

Excepting in a short note by (8) Professor Arnold, there 
has been little published respecting the microstructure of 
iron and steel containing phosphorus ; and as this branch 
of the research has practical ly remained untouched, I 
have, with the co-operation of a large number of metal- 
lurgical friends and assistants, during the last few years 
devoted much time in endeavouring to clear away the f 
which surrounds the subject by studying the subject wi 
the aid of the microscope and chemical analysis. The 
results have far exceeded anticipation, but there still 
remains much to done; and it is sincerely wished 
that metallurgical students will not only repeat the 
original experimental work recorded, but will follow up 
the research from the point where it has been left. 

Preparation of Specimens.—In the prosecution of the 
research it was necessary to prepare many hundreds of 
specimens containing from traces up to a very large 
amount of phosphorus. The class of steels, or rather 
irons, containing under 1 cent. of phosphorus were 
prepared for me by Mr. C. H. Ridsdale, through the kind 
ee of Mr. Arthur sre 5 and by Mr. Arthur 

ichards, of the Cleveland Steel Works. They consisted 
of a taken from the Bessemer converter during the 
after-blow, when practically all elements other than phos- 
phorus and iron had been removed. For the samples 
containing from 1 per cent. to 2 per cent. phosphorus I 
am indebted to Messrs. J. H. Andrew and Co. Limited, 
of Sheffield, who made several crucible melts of the 
purest Swedish bar iron and phosphorus, which latter was 
simply dro) into the crucibles containing the pieces of 
bar in a white hot state. 

The metals with higher percentages of phosphorus were 
prepared in my own laboratory by melting either Swedish 
_ or ordinary puddled iron in crucibles with phos- 
phorus. : 

Other samples of a curious and interesting nature were 
produced incidentally in iron manufacturing processes. 

Classification of Results.—The results of the examins- 
tion of iron and phosphorus may be conveniently divided 
into the following classes : 

1st Class. In this class are included all compounds 
containing between .0 per cent. and about 1.70 per cent. 
—— av? a 

2nd Class. Compounds containing between about 1.70 
per cent. and about 10.2 per cent. phosphorus. 

3rd Class. Compounds containing between about 10.2 
per cent. and 15.58 percent. phosphorus. 

4th Class. Compounds with from 15.58 per cent. to 
21.68 per cent. phosphorus. 

The metals containing much above 21 per cent. phos- 
phorus have not been investigated, as they are of little 
metallurgical interest. 


Crass I. 
Phosphorus from traces to about 1.70 per cent. 

The preliminary examination of a few samples contaln- 
ing between 1 per cent. and 2 per cent. phosphorus 
clearly showed in the latter two distinct constituents, one 
consisting of crystalline grains, the other of hard = 
stituent enveloping the grains, closely resembling carbide 
of iron or cementite. 

The samples containing between 1 per cent. and 1.4 aed 
cent. were quite free from the hard constituent. It thus 
became clear that in iron containing between 1.4 per 
cent. and 2 per cent. phosphorus there must exist 4 
critical point. ‘ ; 

After making many “melts” and careful micro-examy 
nations of the specimens pre one of the sm 
masses of metal, which had been allowed to cool very 
slowly in the crucible, on sectioning and inspection, bs 
found to be free from the hard constituent near the ou 
side, but contained much of it in the central Laon 
The exterior part was cut off and carefully analysed, 
with the following result : 





* Paper read before the Iron and Steel Institute. of 
+ The small figures coincide with the index numbers 
the Bibliography in Appendix IV. 
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Per Cent. 
Carbon P 02 
Silicon ... trace 
Sulphur ae ai ey rh 0.03 
Phosphorus ... «+ ais bisa is 1 63 
Manganese ... van 2% its trace 


uable data were also obtained from a very crystalline 

tg of metal which was found lodged between the bricks 

to a puddling furnace, and was taken out when the fur- 
nace was off for repairs. : 

The crystalline particles were arranged in columnar 
form, which averaged about 1 in. in length. The micro- 
structure had much the same appearance, on a small scale, 
of the basaltic formation at Staffa. Fracture was readily 
«flected along the columnar junctions. Each complete 
column constituted a single allotriomor hic crystal, and 
its external form had no relation to the orientation or 
cleavages, which were different in each parallel column. 
They were quite free from carbon, silicon, and man- 

ese. . . 
"on examination of sections made vertically and hori- 
zontally through the columnar masses, the columns were 
found to be enveloped by the hard constituent above re- 


ferredto. = . : : re ‘ : 
The following is an analysis of this interesting speci- 


men: 


Per —_ 

Iron... “a sae xe ae was 97 30 
Carbon mon os of te a Nil 
a ue ae roe wa ae Pe 
Manganese ae Bs Se ea sa 
Sulphur in ae sa on’ ite 0 33 
Phosphorus ... see as a ne 1.86 

99.49 


By crushing and sieving off the finer powder, most of 
the hard constituent and free sulphide of iron was got 
rid of, and by treating the metallic powder with dilute 
acid, practically all the sulphides were dissolved away. 
The residue was washed with water, alcohol, and ether, 
dried and tested. It still contained some of the hard 
constituent. By analysis it was found to contain : 


— 
S100 - 6% ean ave as ah ae 98. 
Carbon isi ie he is sas Nil 
Manganese ... see ie a ad i 
Silicon at sie ate ay see ee 
Sulphur ses ae - = ae 0.07 
Phosphorus ... ie ie sis id 1.77 
99.84 


By a method, presently to be described, the hard con- 
stituent was separated and independently examined. It 
had almost exactly the composition demanded by the 
chemical formula FesP. he actual amount of free 
phosphide present was equal to 0.103 per cent. phos- 
phorus, or 0.766 per cent. FesP. “ " : 

The constitutional analysis of this specimen is as 


follows : 
Per Cent. 
: (Tron ..... ST.2i7 
Crystalline columns {Phosphorus 1 667 98.884 
Phosphide of iron (free) 0.766 
Sulphide of iron 3, ae 


Free constituent { 


99.840 


A further trial was made on material prastically free 
from carbon, silicon, sulphur, and manganese, but which 
contained more than 1.7 per cent. phosphorus. Instead 
of cooling the melted mass by allowing the crucible to 
remain in the fire, as soon as the metal was perfectly 
fused the crucible with contents was removed, and the 
solidification allowed to proceed rapidly. The object of 
this more rapid cooling was to ascertain whether or not 
more phosphide, under such conditions, would be left in 
the crystalline mass. The analysis of the metal was as 


follows : 
Per Cent. 

Tron... Be As 7 ay ai. eee 
Carbon... ate Bis ie tis so 0.02 
Manganese ... aa wy cal Nil 
Silicon... soe ne as ae Ae Nil 
Phosphorus ... Aiea Oat. ee ca 1.94 
eee a 
1€0.00 

Phosphorus in free phosphide... ... 019 
*” the crystalline mass__.... 1.75 


It is apparent, then, that iron will retain, at its solidi- 
fying point, between 1.63 per cent. and 1.75 per cent. 
phosphorus, the amount varying slightly according as the 
ovens al from the liquid to the solid state is rapid or 


Under normal conditions of cooling, in which the 
molten metal is withdrawn from the fire and allowed to 
solidify in the crucible, it may be accepted that 1.70 per 
cent. phosphorus will be retained in the crystalline mass, 
and that any of the element exceeding 1.70 per cent. wi 
fall ont of solution in the definite compound Fe;P, which 
will then form cell walls to the crystalline grains or 
irregular-shaped eutectic* masses distributed throughout 
the metal, 

Judging from the variable amount of phosphide re- 
tained by the iron at its solidifying point, and the ease 
a which some of what is so retained can be thrown out 
of solid solution,+ proof of which will be given later, I am 
justified in concluding that all the crystalline compounds 


* Notes on eutectics will be found in Appendix I 
+ Notes on solid solutions will be ioendl te Agpentic TI. 





containing no free phosphide of iron (triferric phosphide) 
are solid solutions in iron, not of phosphorus, but of the 
definite chemical compound FesP. 

On the Action of Reagents on the Metals of Class I.— 
Metals containing between 0.10 per cent. and 1.70 per 
cent. phosphorus leave a black residue on treatment with 
dilute hydrochloric acid or sulphuric acid. The amount 
of the insoluble residue increases with the phosphorus. 
— less the phosphorus the slower is the action of the 
acid. 

Metal with 1 per cent. of phosphorus dissolves more 
than twice as rapidly as one with 0.05 per cent. 

The black residue is completely oxidised by a ferric 
salt, and 7% that means is distinguished from a carbon 
residue. hen washed rapidly and dried at 60 deg. over 
sulphuric acid, and afterwards heated to 80 deg. or 
90 deg. Cent., it spontaneously ignites and burns with a 
phosphoretic flame. If it is washed with alcohol and 
ether this peculiarity does not appear. 

After dissolving in dilute hydrochloric acid an iron 
containing about 1 per cent. phosphorus, on long-continued 
boiling of the solution some of the black decomposition 
product of Fe;P suspended in it is dissolved, yielding a 
dark brown solution, the colour of which is destroyed by 
ferric chloride. 

(14) Messrs. Osmond and Werth have made a preliminary 
examination of the black residue, and they state that it 
contains phosphorus, iron, oxygen, hydrogen, and water. 

It is of very complicated composition, and, beyond con- 
firming the observations of the gentlemen just named, 
and determining the ratio of the iron to the phosphorus 
present, I have not more thoroughly examined it. 

Two samples containing about 1.7 per cent. phosphorus 
were dissolved in cold dilute hydrochloric acid. The resi- 
dues were filtered off, washed with water, and dissolved 
off the filter in acidulated bromine water. The solutions 
were examined for iron and phosphurus. The results 
showed an atomic relation, viz : 


Tn firat sample FeP1.66 
In second sample FeP..s5 


It was observed that the ratio of iron to phosphorus 
was materially influenced by boiling the solution of the 
= iron and the length of time the boiling was con- 
tinued. 

The black residues were not attracted by the magnet. 

When pure triferric phosphide, Fe,P, was digested in 
cold dilute hydrochloric acid in an open vessel for several 
days, the metallic lustre was removed and the powder 
changed to a dense black substance. During this treat- 
ment streams of gas were evolved. The residue was not 
attracted by the pe ese It was filtered, washed, and 
tested foriron and phosphorus. In two separate speci- 
mens of Fe!!P, one was kept in contact with the acid 
for two weeks, the other for four days. The atomic ratio 
“ve iron and phosphorus in the black residue was as 
ollows : 


1st sample, treated with acid for 14 days = FeP).75 
2nd sample, treated with acid for 4 days = FeP1.30 


The fact that the long-continued action of hydrochloric 
acid on Fe;P leaves a black non-magnetic residue similar, 
as regards the ratio of the iron to phosphorus, to the re- 
sidues from iron and phosphorus compounds containin 
no free phosphide, is strong evidence in proof that suc 
compounds are solidified solutions of phosphide of iron in 
iron. 

There can be no doubt that the residues in both cases 
are decomposition products, and are not definite chemical 
compounds. 

The property of spontaneous combustion at 80 deg. 
Cent. may possibly be due to the presence of one of the 
higher hydrides of phosphorus. 

The study of these residues is a research in itself, and 
one which must be carefully followed before we can feel 
justified in forming definite conclusions. 

On etching together in dilute acids polished pieces of 
iron or steel containing varying oe of phos- 
phorus, they darken relatively with the proportion of 
phosphorus present. Taking advantage of this observa- 
tion, I have found it valuable in detecting the segregation 
of phosphorus in soft steel bars; for where there was 
most phosphorus the ferrite darkened relatively more 
rapidly (on the continued acid of dilute acid) than did 
the ferrite in the portion external to the segregate. 

An instance of this has quite recently come under my 
notice. A test-piece cut from a gun forging, on etching, 
darkened relatively more rapidly in one part than in the 
greater mass of the section. On drilling out the dark 
and light portions and subjecting them to chemical 
analysis, the phosphorus was found to be 0.12 per cent. 
in the dark portion, whilst the light part contained only 
0.03 per cent. As the bar failed to stand the regulation 
test entirely owing to the segregation, it is reasonable to 
conclude that if a steel shaft or other structure which 
has been turned up at one end in a lathe and roughly 
polished on ordinary fine emery paper, were to be placed 
in, or by dilute acid for a minute or two, such 
segregation would be at once detected. I have actually 
tested many samples in this way, and have proved be- 


ll | yond doubt that it is a safe and reliable method. The 


advantage is that it can be applied to the steel in the 
machine shop, and does not require the assistance of an 
experienced metallographist. 
ft should be remarked in passing that it frequently 
and nearly always ie agp that where the phosphorus is 
segregated, both carbon and sulphur are concen- 
trated, so that in carbon steels the darkening produced 
is caused by an increased — of pearlite and 
sulphide of manganese in addition to the phosphorus. 
The test, however, is the more valuable on that account. 





(#4) Osmond and Werth have shown that on treating 


chloric acid, a portion of the phosphorus passes off as 
PHs. and that generally the freer from carbon the greater 
is the proportion so evolved. The actual proportion of 
the whole amount given off as PH; on dissolving blown 
Bessemer steel, before the spiegel was added to it, 
amounted to about two-thirds. 

In a soft steel containing only 0.18 Mad cent. carbon, 
71 per cent. of the phosphorus was gasified. 
In the case of a sample of burnt Moselle iron, how- 
ever, which contained 081 per cent. phosphorus and 
ou per cent. carbon, only 18 per cent. was evolved as 


3° 
Mesers. Osmond and Werth ramark that the quantity 
evolved depends also upon the strength of the os 

(1) Baron Jiiptner’s results obtained by dissolving the 
metals in dilute sulphuric acid and absorbing the PH; in 
neutral nitrate of silver solution, are somewhat different 
from those quoted. In the case of certain steels with 
under 0.1 a cent. phosphorus and about 0.16 per cent. 
carbon, only about 30 per cent. of the total passed off as 
PHs3 instead of 71 per cent. When the phosphorus was 
0.6 per cent. with carbon 0.12 per cent., only 3 per cent. 
was evolved in gas. 

Both researches, however, show that with high phos- 
phorus there is very little of it converted into PH,. 

In order to ascertain if my own experiment would con- 
firm these results, I examined a set of specimens contain- 
ing between 0.07 and 1.70 per cent. phosphorus, obtained 
for me by Mr. Arthur Richards, director of steelmaking 
at the Cleveland Works. They were taken from a charge 
of metal in a basic-lined converter during the after-blow. 
The small ingots were much honeycombed, but, for all 
that, a sufficient quantity of clean drillings was obtained 
from each upon which to experiment. In each case 
1 gramme of drillings was used. They were dissolved 
under different conditions. One set was dissolved in 
strong concentrated hydrochloric acid, using 20 c.c. 
of acid. Solution was accelerated by heating. When 
dissolved, the solutions were just brought to the boilin 

int. They were then oxidised with nitric acid, well 

jiled, and, finally, the phosphorus remaining in the solu- 
tion was gravimetrically determined. 

In a second series the same treatment was followed, 
with the exception that the acid was diluted with an 
equal volume of water. 

Ina third series the treatment was the same as in the 
second, excepting that solution was allowed to take place 
in the cold. 

The total phosphorus having been determined in each 
case, the difference between that obtained by the special 
treatment and the total was accepted as that portion 
which had off as gas. This method was much 
easier to work than that of Osmond and Jiiptner, and 
had the advantage that a large number of assays could be 
made simultaneously. 

The results obtained were as follow: 





Analyses of Samples. 


— Siete tere 














p.c. | P.c, prc. | p.c. | p.o. 
Iron... ws ee we | 97.80 | 98.20 98 70| 98.90] 99.60 
Carbon. .. .. —:., 006, 0.05 005| 0.04| 004 
Phosphorus... “ -- | 169] 1.82) 062) 0.23| 0.065 
Not determined 0.45) 0.43) 063 0.83| 0.295 








'100.00|100. 00 100. 00/100. 00] 100.00 
Dissolved in Strong Hot Acid, 1 Grm. Iron to 20 c.c. HCl 


Phosphorus evolved as PH; | 0.26 | 0.42 | 0.80} 0.17| 0.052 
ws in residue pe | 1,83 | 0.91 | 0.32; 0.06. 0.016 
Per cent. gasified .. -. | 15.00 | 33,00 | 48.€0 | 74.00 80.0C0 


Dissolved in Weak Hot Acid. 





Phosphorus evolved as PH3| 0.28| 0,26] 0.14/ 0.11) 0.028 

* in residue +» | 141) 1.06) 0.48) 0.12 0.037 

Per cent. gasified +. | 16.00 | 20.00 | 23.5 | 48.00| 74.000 
Dissolved in Weak Cold Acid. 

Phosphorus evolved as PH;| 0.06| 0.€9 | 0.07; 0.11} 0.035 

* in residue 1.63 | 1.23 | 0.55} 0.12 0.030 

Per cent. gasified 3.5 | 6.5 | 11.00 48.00} 54.000 

















These results, although varying with the way the metal 
is dissolved, show clearly enough that the more dilute 
the solid solution of the ag aoe in iron, the greater 
the proportion of phosphine, PH;, gas which is formed. 

They also show that, if any comparison has to be made, 
the chemical treatment must be identical. The strength 
of acid, the temperature, and the time the solutions are 
boiled after the irons are dissolved, all have an influence 
on the proportion of phosphine gas formed. 

The following results were obtained by dissolving 
1 gramme of each sample in 10 c.c. strong hydrochloric 
acid in the cold, and boiling afterwards for 1 minute. 

The samples were obtained from different charges 
during the after-blow period. 

















Phosphorus. 
Nes. STH g | c Soteeareages 
. Not | Parts per 100 
Gasified. Gasified. Total. | GastBed. 
per cent, reent. | percent. | percent. 
1 | 0.260 P63 0.89 PS50.00 
2 0.18 0.34 0 52 34.00 
8 0.12 0.18 | 080 40.00 
4 0.09 0.09 0.18 { 50.00 
5 0.03 0.03 | 0.06 | 60.00 








= —eee < 


Many other cases might be brought forward, but they 
go to prove that the higher the concentration of the sclid 





steels, &c, containing phosphorus, with: dilute hydro- 


rolution, the less proportion of the total phosphorus 














Peacmiessstaesapean laneademenarataietan 





RAS + pen RET 


i 
ih 
i 
ti 
i 
i 





514 


ENGINEERING. 


[Oct. 19, 1900. 








which is given off as PH,—a most important general law, 
as will be seen in Part II. of this ay 

Cupric chloride, although it has little action on free 
Fe;P, behaves like sulphuric and hydrochloricacid in one 
respect, that when acting on solid phosphide solutions it 
leaves a black decomposition product. 

(14) Osmond and Werth have found that the residue 
left on dissolving these metals electrically by Weyl’s 
method resembles that left by dilute acids. : 

There is much room for hypothetical and inductive 
reasoning to account for the facts, and it is ho that 
members of this Institute will endeavour to find a satis- 
factory solution to account for the phenomena. A pro- 
bable explanation is that the more attenuated the p 08- 
phide, and the greater the Po ager of iron, and the 
more nascent hydrogen available, the more readily the 
phosphide will be decomposed and mig ee i 

Certain results of Baron Jiiptner, referred to subse- 

uently, do not appear to confirm such a view; it is 
therefore necessary to await the results of further research 
before we can form other than tentative conclusions ; these 
seem to point in the direction that the more diffused the 
ny and the greater the proportion of phosphine 

ormed, the safer the steel. 

This question, however, will be further discussed in 
Part II., when the influence of carbon is considered. 

When nitric acid of specific gravity 1.42 is poured upon 
iron containing little phosphorus, the iron becames pas- 
sive, and will not dissolve until the solution is heated ; 
but when the percentage of phosphorus is high, say be- 
tween 0.6 and 1.7 per cent., the re disappears and 
the acid attacks the metal violently. 

In very dilute solutions its action resembles that of 
sulphuric and hydrochloric acids, ferrous nitrate and the 
black decomposition poeee being formed. 

With nitric acid of specific gravity 1.20, and at a tem- 
perature of about 20 deg. Cent., a perfectly clear solution 
results, free from any black decomposition product, 
whilst under like conditions free phosphide of iron, FesP, 
is but little acted upon. This reagent, then, is a very 
good one for separating free phosphide from phosphide 
of iron in solid solution. Practically all the results show- 
ing the amount of free phosphide of iron given in this 
paper were obtained by a method based upon this beha- 
viour of nitric acid. Details of the method are given in 
Appendix III. 

The Effect of Annealing Iron Saturated with Phosphide 
of Iron.—The next question which arose was, Will phos- 
phide of iron separate from the solid saturated compound 
containing above 1.8 per cent. of phosphorus by anneal- 
ing and slow senting ¢ 

‘o answer this, a large piece of metal containing about 

1.8 per cent. phosphorus and 0.18 per cent. carbon, was 

repeatedly through a furnace used for the manu- 
facture of malleable castings. 

The sample was placed in the centre of the furnace near 
the top. It was packed in an iron box with a mixture of 
five — of old ore and one part of new. 

After closing the oven the fire was started, and it was 
fired continuously for 36 hours to get up the full heat. 
This was maintained for 96 hours. It was cooled down 
in about 40 hours, and was then removed. The tempera- 
ture was estimated to be 900 deg. Cent. 

The same treatment was repeated a second time. 

The object of using this furnace was twofold: First, to 
remove the carbon ; second, to maintain the metal at a 
temperature of near 900 deg. Cent. for a long “Vo and 
to cool down from that temperature very slowly. 

The metal, although 20 centimetres in thickness, was 
completely decarburised. Drillings were taken from diffe- 
rent parts of it and separately analysed, with the follow- 
ing results, viz. : 


} In. 4 In. 
from from 
Bottom. | Bottom. 


: 4 In. | 
ey below | 
* | Top. 


Before 
| Treat- 


| ment. 


p. cent. 
97.80 
trace 





96.96 | 97.60 | 97.40 

| trace trace 
trace | * oo 
” 
0.02 
1.94 
0.64 


. | p. cent. | p. cent.| p. cent. | 
Iron 3.96 
Carbon.. 
Manyanese 
Silicon .. = a 
Sulphur - 0.02 0.02 
Phosphorus .. f -82 1.63 1.85 
Oxygen, &&. .. -% b 1.39 | 0.53 | 


100.00 | 160,00 | 100.00 | 100.00 
0.51 0.28 | 0.92 | 0.88 


1.06 | 


1.85 
| 295] 106] 1.78 
0.29 





Phosphorus as Fe,P 
n 


” e e 
crystallinemass .. 0.93 | 
Total* 
Phosphorus thrown 


out of solid solution 0.41 0.37 | 


us is very 
ieces 





*It will be noticed that the t of phosp 
variable in the same piece, a peculiarity of all rather large 
of iron containing much age ce ty 1. The ingot from which this 
was obtained weighed only about 14 kilogrammes, yet the phos- 
phorus varied between 1.6 per cent. and 2.4 per cent. in drillings 
taken from different parts. As a rule, in slowly cooled ingots 
my experience isthat the highest phosphorus was generally found 
near the top. 

The outside layer was very spongy 
tained oxide of iron in considerable quantity. 

In this layer it was noticed, on micro-examination, 
that the areas which had been originally filled with phos- 
phide eutectic were quite empty. It had evidently run 
out, and had been absorbed in the spongy oxide sur- 
rounding it, leaving cavities of the characteristic shown 
in photugraph No. 8. In no other parts excepting these 
could the cavities be detected. 

It is probable that the figure 1.35 per cent. does not 
correctly represent the phosphide held in the iron, as 
some of it was no doubt in the state of phosphoric acid. 
The other analyses made on the solid and non-oxidised 


and porous, and con- 





material indicate beyond doubt that, on long annealing 
the metal saturated with phosphide at its solidifying 
point, a portion of that substance separates out, leaving 
the mass with only about 1 per cent. phosphorus. 

This most interesting experiment disposes of the con- 
ception that.the solid solution at the solidifying point, 
containing about 1.70 per cent. phosphorus, is a definite 
chemical compound. 

In order to ascertain whether a portion of what 
separated on annealing at about 900 deg. Cent. would 
recombine at 1100 deg. and 1300 deg., and after melting, 

rtions of the annealed metals were heated for half an 

our at these temperatures, and a third portion was 
melted in a magnesia crucible. They were then cooled 
and analysed. The following were the results obtained : 


Heated to 
| 1100 Deg. 
Cent. 


| Heated to 
| 1300 Deg. 
Cent. 


Melted. 


percent. | percent. 
0.20 
1.74 
1.94 


per cent. 
Phosphorus in free phos- | 
phide te i ee 
Phosphorus in the crystal- 
line mass .. oe oe 


0.91 
1.06 
1.97 


| 
095 | 


| 1.01 
| 1.96 


They show clearly enough that even at 1300 deg. Cent., 
@ point not far removed from the point of fusion, practi- 
cally no phosphide was reabsorbed. 

Microscopic Examination of the Annealed Metal.—A 
section of the metal before annealing and decarburising is 
represented in photograh No. 8, in which it will be seen 
the phosphide eutectic is present in irregular masses and is 
surrounded by dark fringes of pearlite. After decarburi- 
sation the lite was absent, and what is most remark- 
able, the phosphide of the phosphide eutectic was found 
not in irregular masses, but in what appeared to be 
rectilinear prisms, many terminals of which had true 
— angles. 

hey were not always continuous, but were generally 
much broken up. ae No. 20 illustrates this. 

In the specimen heated for half-an-hour to 1100 deg. 
Cent. the change was also remarkable. Most of the 
prismatic crystals retained their position, but the ends 
were quite rounded. Many of them had broken up and 
contracted, forming chains of globules or lenticular-shaped 
bodies, the longer axes of which invariably corresponded 
to the longer axes of the original prisms. There were also 
present irregular-shaped masses of eutectic somewhat 
resembling those of the sample before it was annealed. 

In the specimen heated to 1300 deg. Cent., the pris- 
matic formation and the globular particles of phosphide 
were entirely absent, and had nm replaced by the 
irregular-shaped eutectic masses. Photograph No. 21 
illustrates this. 

On remelting a portion of the annealed material the 
micro-structure was similar to No. 8 if the pearlite is 
excluded. 

In pry bag the three photographs, Nos. 8, 20, and 21, 
— side by side, one is impressed with the facts: 1. 

hat by annealing, the phosphide illustrated in photo- 
graph No. 8 has entirely rearranged its position, and must 
either have diffused and crystallised in the new order, or 
grown out of the old position, the liquid eutectic being 
the reservoir or base, supplemented by what fell out of 
solution during the long-continued heating. 2. That on 
heating to above the —— ee of the eutectic and 
phosphide of iron, the latter, becoming liquid, separated 
into oblong and globular drops, and combined with a 
portion of the surrounding metal, formed a fusible eutectic 
the separate portions of which coalesced to form the irre- 
gular masses shown in photograph No. 8. I cannot offer 
any explanation as to why it should take this particular 
form. 3. That the molecular movement of the ground 
mass must have been very great, behaving almost as if it 
was a viscous fluid, in rearranging its position to suit 
the altered areas occupied by the eutectic, 

Physical Properties.—The peculiar property of brittle- 
ness which phosphorus gives iron is well known, and it 
is the universal oe that that element is the most 
objectionable of the metalloids which enter into the 
composition of steel and iron. 

Various observers do nob agree exactly as to the effect 
of phosphorus on the physical properties. (!®) Professor 
Howe, in his work on ‘‘'The Metallurgy of Steel,” gives 
a condensed account of the results obtained by many 
observers, and forms the following conclusions: 

‘1. We may infer that when the phosphorus is above, 
ay, 0.12 per cent., it probably has no important constant 
effect, for if it had, the analysis of statistics should yield 
concordart results. 

**2, Phosphorus usually raises the elastic limit, and 
thus the elastic ratio, an index of brittleness ; indeed, 
the elastic limit and breaking strength of steel occasionally 
coincide.” 

The whole question as to the effect of phosphorus re- 
quires to be reinvestigated, and such investigations must 
not be confined to*chemical analysis and mechanical be- 
haviour in the testing machine, but should include the 
character of the microstructure, and more particularly the 
orientation and size of the crystalline grains. ; 

The great variations in the mechanical properties of 
phosphoretic steels containing approximately the same 
amount of phosphorus most probably is caused by dif- 
ference in structure. I have myself obtained widely 
different results from the same high phosphorus steel by 
treating it so as to obtain such variations. ate 

(8) Professor Arnold has given the results on examining 
iron containing 1.37 per cent. phosphorus and 0.07 per 
cent. carbon. : 

Such iron may be considered as nearly saturated with 


phosphide of iron, and to have the following constitu. 

tional analysis 

Per Cent, 
90.16 


8.79 
1.05 


_—_— 


Iron ... xa wis aes am 
Phosphide of iron in solid solution 
Carbide of iron ae are 


100.00 
Tt was drilled and turned with difficulty. On etching, 
the crystalline joints appeared to be readily penetrated 
by the etching acid. The mechanical tests, compared 
with carbon steel and nearly pure iron, were as follow ; 





Contrac- 
tion of 
Area, 


Elastic 


Elonga- 
Limit. 


| tion. 


Breaking 


Test Pieces, 0.564 in. 
i Weight. 


by 2 in. 


| per cent. per cent, 
47 76.5 
5.6 





| tons 


st caf akeae 
Steel with 1.35 per 
cent. carbon. . ..| 57.50 
Iron with 1.37 per cent. | 
phosphorus .. -.| 28.98 
| 


Iron with 0.04 per cent. 
carbon 








Crushing Tests. 





| 
|20 Tons. ‘40 Tons. 60 Tons. 's0 Tons, 100 Tons 





Iron with 0.04 
cent. carbon 
Iron with 1.35 
cent. carbon 
Iron with 1.37 per 
cent. phosphorus 


per| 5.80 to | 25.2 to | 48.8 to | 55.3 to| 62.4 to 
1.30 | 128 | 30.5 | 43.8 2.2 
0.0 to | 33.0 to 
0.0 00 
20.8 to | 20.1 to 
13. 23.0 


per| 1.30 to 3.9t00.0 8.4t00.0 


| 0.00 | 
0.70 to 3.0 ,, 0.9 8.9 ,, 5.8) 
| 0.00 | | 3.6 





It isa well-known fact that in puddled iron bars phos- 
phorus increases the tenacity, reduces the property of 
drawing out under tension, and increases the liability 
to break under shock. It, however, has one good pro- 
perty, as it makes the iron weld easily, iron free from 
phosphorus being much more difficult to weld than phos- 
phoretic material ; but this good property is greatly dis- 
counted by the iron at the weld being left in a more or 
less coarsely granular state and being easily fractured. 

Iron containing little or no phosphorus can always be 
obtained in a fine granular state by heating to about 
900 moe | Cent.,* when, no matter how brittle and coarse- 
grained it was previously, its structure will be refined. 
With phosphoretic iron no such refining follows heating, 
and the only method of making such material fine in 
structure is by forging or rolling at a comparatively low 
temperature; and if the phosphorus is very high, it is 
“= difficult to obtain the fine condition even by forging. 

he importance of having a fine granular structure in 
phosphoretic iron is much greater than in iron and steels 
containing little of that element. 

Crystalline Form.—The crystalline structure of irons 
containing much phosphorus is sarerently the same as 
pureiron. Inthe drusy cavities of ingots of each there 
are to be found the fir-tree growths of crystallites of 
the cubic system. It does not appear that the dissolved 
phosphide modifies the crystalline form, but possibly when 
perfectly measurable crystals are isolated, if they ever 
are, it will be found that the phosphide does cause some 
slight variation. Ibis easy to obtain rectangular forms by 
cleavage from large crystalline grains of iron saturated 
with phosphide. s as 

There is an increasing tendency, under like conditions 
of treatment with increasing phosphorus, for iron to 
crystallise in larger and larger crystalline grains, and I 
have frequently obtained in fractured me containing 
above 1 per eent. phosphorus, cleavage faces measuring 
more than an inch across. i 

Mr. T. W. Sorby, of Sheffield, very kindly annealed 
for me, in one of his cementation furnaces, a portion of a 
metal containing 1.15 per cent. phosphorus. The coarsely 
crystalline metal was inserted and ked with sand in 
an iron tube which was — at both ends with fine clay. 

The temperature to which it was subjected must have 
been about 1000 deg. Cent., and it was maintained at that 
temperature for a considerable period. When cold, the 
appearance was found not to have altered, and, on break- 
ing it to pieces and selecting such external portions as 
had, in fracturing the metal previous to annealing, 
broken along three cleavages, leaving corners in projec- 
tion bounded by three cleavage faces, it was found that, 
on breaking these, cleavage followed the planes parallel 
to the faces, proving that the crystalline organisation had 
not been altered by the prolonged heating, and that there 
had therefore been no allotropic change to the gamma 
state. vise 
Hardness.—The hardness of iron is steadily increased 
with each addition of phosphorus, until, when it is satu- 
rated, and contains 1.7 per cent. phosphorus as phosphide, 
it takes a well-hardened steel drill to drill it properly, 
and it apparently has a hardness on Mohr’s scale of just 
under 6, probably 5.50; a sharp point will easily scratch 
apatite, but it is soft enough to be easily scratched by 
feldspar. : . 

On heating polished semi-saturated metals until they 
take characteristic oxidation tints, no gradation in colour 
could be detected between the interior and exterior 
portions of the grain, from which one would conclude 
that they are homogeneous, and that the first portions 
which commence to crystallise in the centres do not con- 
tain more phosphide than the parts last to solidify at the 
external portions. 

The hhesduens of cementite is between that of Seldenes 
and quartz, or about 6.50 deg. Massive phosphide o 


* It has been shown by (1) Arnold that 1.37 per — 
phosphorus prevents the internal critical change Ar 3, 








about 860 deg. Cent. 
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: rs to have a hardness equal to feldspar, or 
ireg. on Mohr’s scale. It is difficult, however, to deter- 
mine the degrees of ness, with any accuracy, by 
means of the existing methods; therefore, the figures 

;ven must be considered as only approximate. s 
Wianeral Microstructure of Metals of Class I.—The micro- 
structures of all metals of this class are similar, and re- 
semble in appearance similar sections of pure iron, but, 
generally speaking, the crystalline os are of greater 
size and increase with increasing p osphorus. (5) Pro- 
fessor Arnold found that on etching with nitric acid the 
fluid acted more severely on the junctions of the grains 
than on their mass, an observation which I have con- 
firmed in many cases, but I have also found that it did 
not occur invariably. Photograph No. 1 is a type of all 
metals of this class. f 

Although the microstructure of pure iron and of the 
metals of Class I. were similar, there were certain charac- 
teristic differences. ‘ 

The polished surfaces of the phosphoretic metals, on 
being etched with exceedingly dilute nitric acid, were 
transiently prismatically coloured. The different crystal- 
line grains at the same time assumed different colours, 
and on a single specimen were to be seen grains coloured 
yellow, orange, red, purple, green, an blue. They 
changed rapidly from one colour to the others, and finally 
the colouring vanished with the continued action of the 
acid, and a brown stain or deposit was left on the sur- 
face, which eventually became quite black. 

The black matter could be removed from the surface 
by slight friction, and acid tincture of iodine partially 
destroyed it, a reaction which did not follow when the 
black deposit was formed by etching hardened pure 
carbon steels. It evidently consisted of the same sub- 
stance which is left insoluble on dissolving the metals in 
acid. 

Crass II. 
Phosphorus 1 70 per cent. to 10.2 per cent. 

In the compounds containing a little over 1 70 phos- 

horus, the eutectic or pearly constituent, being last to 
reeze or solidify, is thrown out or expelled from the 
crystalline grains, and forms fluid boundaries or cells 
round about them. As the temperature falls, these 
finally solidify, breaking up into two constituents. When 
cold the polished and etched structure, under low power 
magnification, has the appearance of an irregular mesh 
net, the spaces being filled with that part of the 
crystalline grains of metal which first solidified. 

The metal with 18 per cent. phosphorus (represented 
in No. 2 photograph) is an example of this, and some- 
what resembles steel containing 14 per cent. carbon. 

When the phosphorus approaches 8 per cent. a pearly 
constituent occupies the greater area, and on this ground 
mass skeleton arboriform crystallites abound, consisting 
of the saturated solid solution of phosphide of iron in iron. 
No. 3 photograph represents this compound. 1 

As 10.2 per cent. is i 8 re these crystallites 
diminish, and when it is reached the whole mass or area 
is pearl-like in structure and no crystals are visible. 
(Photograph No. 4.) 

All the eutectics of the metallie alloys have not the 
same appearance or form, but most of those I have 
examined (and I have examined a very large number) had 
one common property—that of giving the pearly struc- 
ture, first discovered by Dr. Sorby in carbon steels after 
they had been polished and etched by suitable reagents. 

he pearly mass with about 10 per cent. phosphorus 
and 90 per cent. iron is the true eutectic, or the most 
fusible of the compounds of iron and phosphorus. Ib has 
only one melting point, which is about 980 deg. Cent. 

The melting points in the metals of Class I. steadily 
fall with each increment of phosphorus, but each of them 
has only one solidifying point. 

In Class II. the metals intermediate between 1.7 per 
cent. and 10.2 per cent. show two arrests during their 
passage from the perfectly — to the completely solid 
condition ; the first when the crystallites fall out of 
solution ; the second, when the eutectic solidifies. 

The first arrest is lowered with each addition of 
Phosphorus, the second remains constant throughout the 

ries, 

The composition of the hard element of the eutectic 
was determined by treating the powdered metal with 
dilute nitric acid. The softer constituent was in this way 
dissolved away, leaving insoluble the harder constituent. 
iampered in this way, on analysis it was found to 





ar 1, | 2. Calculated. 
percent. | percent. | percent 
Iron ee 83.20 | 83.90 | 84.4 
onde ES 15.32 | 1548 | 16.58 
Oxidation products, &. | 148 | ise 





HL 


| 100.00 | 100.00 | 100.00 


Pap is therefore proved that the chemical formula is 


Crass III. 
Phosphorus 10,2 per cent, to 15.58 per cent. 


The slightest increase of ph 
! 2 of phosphorus above 10.2 per cent. 
— in the formation of well-formed poe ad and 
th om of crystals of the same chemical composition as 
a phosphide In the eutectic, and these increase with the 
Me ers until, when ine per cent. is reached, the 
1s composed i 

(Photgmaphs No po 6) them and is homogeneous. 

metals of this class, as in Class II., th 
gi pres during solidification. eng someone 
“ch addition of phosphorus raises the initial point of 





solidification ; the final arrest coincides with that of the 
eutectic, but when about 15.6 per cent. phosphorus is 
reached, only one arrest point can be.observed, which is 
about 1060 deg. Cent. 

The a chemical and thermal results all tend 
to prove that the crystals are a definite chemical com- 
pound of the formula Fe,P. 

The metal sections containing the well-formed crystals 
of FesP have been kindly examined for me by Professor 
Bauerman, Professor Arnold and Mr. MacWilliam, who 
consider that they will most likely prove to be rhombic 
or oblique. 

So far only the sections of the crystals have been avail- 
able for examination, but it is hoped that before long they 
will be isolated so as to enable the angles to be correctly 
measured. 

In my paper on ‘‘ The Crystalline Structure of Iron,” 
I gave a photograph of what was believed to be an idio- 
morphic crystal of carbide of iron. 

The metal section photographed contained phosphorus. 
On re-examination by the heat-tinting process, I found 
that the crystals believed to be carbide were not so, but 
were phosphide of iron. Iam glad of this opportunity 
of correcting an erroneous conclusion which any one might 
have made previous to the discoveries of the method of 
cota one from the other. Other metallographers 
would probably find, on re-examining their specimens by 
the new method, that what they had taken to be cemen- 
tite was in reality phosphide of iron. 


Crass IV. 
Phosphorus between 15.58 per cent. and 21.68 per cent, 


When the phosphorus is increased above 15.58 per cent. 
somewhat porous ingots result, and until 21.68 per cent. 
is present it is easy to separate the powdered metal into 
two distinct parts. 

On endeavouring to colour or stain the constituents of 
polished seétions so as to identify them by the usual 
etching methods, no success followed the effort ; but on 
heating them till a blue oxidation temper tint was just 
visible to the eye, on examination under the microscope 
two differently coloured parts became evident, one blue, 
more readily oxidised than the other, and a second which 
appeared yellow. 

oth constituents were pemete homogeneous, and 
were evidently definite chemical compounds. One of 
these compounds was less soluble in nitro-hydrochloric 
acid than the other. The more insoluble part was also 
least readily attracted by the magnet. : 

The constituent readily coloured blue by heating was 
the more soluble in acid, and was strongly attracted by 
the magnet. It consisted of FesP. 

The less readily coloured constituent, very slowly acted 
upon by acids and slightly attracted by the magnet, con- 
sisted of Fe.P. 

The microstructure leads one to conclude that the Fe,P 
crystallises at a higher temperature than the FesP, for the 
crystal faces of Fe,P in the drusy cavities were generally 
more perfect than those of FesP. 

The more insoluble compound, F'e,P, separated by acid, 
contained : 


Per Cent. 
Tron... ee Sie sts Pe a 78.30 
Phosphorus ... ae ies Ses = 21.50 
Not determined ... si ze aca 0.20 

100.00 


The compound of iron and phosphorus containing about 
18 per cent. phosphorus, which had about equal parts of 
Fe,P and Fe,P, was most fragile and very porous, and 
the crystals loosely attached to each other were easily 
separa’ by slight pressure. On placing the coarse 
crystalline matter on a steel plate and heating it till some 
of the particles took a ‘‘temper blue colour,” and then 
ee cooling the whole, it was easy to pick out the blue 
particles from those of a pale yellow colour. On testing 
them chemically side by side, the blue particles were 
found to approximate to the composition of Fe,P, the 
yellow crystals to Fe,P. 

When the mixed mass of blue and yellow particles was 
approached by a magnet to within a distance of 2 milli- 
metres, the blue particles were attracted and adhered to 
the magnet, the yellow ones remaining behind. 

The analyses of the magnetically separated compounds 
were as follow : 


Slight] 
Magnetic. Mag an A 


Per Cent. Per Cent. 
4 





Tron +. oe oe ee ee 84.00 78 40 
Phosphorus <i np se oe 15.82 21.50 
Not determined .. o* ee es 0.18 0.10 

100.00 100,00 
Corresponding to the formula of = FesP Fe,P. 


It is not often that compounds can be separated by such 
simple and diverse methods: 


1. By chemical reagents. 
2. By the magnet. 
3. By heat colouring and by hand separation. 

OF the three, the magnetic method is by far the most 
perfect, for whereas Fe,P is strongly attracted, Fe.P will 
not rise to the magnet, and only slightly adheres to it 
when placed in contact with the finest powder. 


Chass V. 
Phosphorus 21.68 per cent. to 24 per cent. 
By the expenditure of a very excessive amount of phos- 
horus and the use of a very high temperature, iron may 
be made to combine directly with sufficient phosphorus 
to give a compound containing 24 per cent. of that ele- 
ment. This is contrary to what was found in Dr. Percy’s 
laboratory, where a maximum of 8.46 per cent. was ob- 





tained by that method. It is nevertheless an undoubted 
fact that the higher phosphide can be obtained by direct 
union. 

On polishing the compound so obtained and tinting it 
by heating, the microscope revealed the presence of two 
differently coloured constituents. The more easily oxi- 
dised was undoubtedly the definite compound Fe,P, but 
what the second was has not yet been determined, 


Summary or Part I. 


Class I. (Phosphorus, traces to 1.7 per cent.) —The metals 
of this class consist of iron containing phosphide of iron 
FegP in solidified solution. 

All the metals used commercially, such as wrought iron 
and steels containing practically no carbon, may be in- 
cluded in this ¢ 

In proportion as the phosphorus is increased, the 

lished and etched specimens under like acid etching 

xcocaa relatively with the quantity of phosphorus 
presen 

The dimensions of the grains in solidified ingots, ceteris 

paribus, tend to become larger as the phosphorus is in- 
creased, and when about 1 per cent. is present, it is easily 
possibly to get cleavage faces more than an inch in dia- 
meter on the fractured material. 
_ Under certain conditions, on annealing metals contain- 
ing a very are quantity of phosphorus, some of what is 
in solution will fall out, and separate in the free state as 
phosphide of iron. 

The hardness increases steadily with the proportion of 
phosphide in solid solution, until, when it reaches a maxi- 
mum of about 11 per cent., equal to 1.75 per cent. phos- 
phorus, it requires a well-hardened drill to drill it pro- 


perly. 

Probably the great variations in the mechanical pro- 

rties of phosphoretic material can be explained by the 

ifference in structure, for it has been proved that the 
same steel or iron can be made very brittle or compara- 
tively tough, according to whether the structure has been 
made fine or coarse. 

It is much more important to have a fine structure in 
phosphoretic material than it is in ordinary steel low in 
phosphorus. 

It is suggested that the study of the mechanical pro- 
perties of p gory irons and steels should be carefully 
continued, and that observations should be made not 
only of the chemical analyses and mechanical properties, 
but of the coincident structure of the samples operated 
upon, and the best treatment be ascertained which will 
give the best mechanical properties. 

Class II.—Phosphorus 1.7 per cent. to 10.2 cent, con- 
sists of varying quantities of a saturated solidified solution 
of Fe,P in iron and a eutectic ee oe 10.2 per 
cent. phosphorus, which is composed of about 61 per cent. 
of FesP and 39 per cent. of saturated solution of FesP in 
iron. (Photographs Nos. 2, 3, and 4.) 

Class IIT.—Phosphorus 10.2 per cent. to 15.58 per cent. 
contains idiomorphic crystals of Fe,P, very perfectly 
formed in compounds containing between 10.5 per cent. 
and 12 per cent. phosphorus and allotriomorphic crystals, 
or crystalline grains of the same body, in compounds 
containing 15 per cent. phosphorus, surrounded by the 
eutectic containing about 10.2 per cent. phosphorus. 
(Photographs Nos. 5 and 6.) 

Class IV.— Phosphorus 15.58 per Cent. to 21 68 per Cent. 
—In the slowly cooled compounds of this class we 
commence with pure Fe,P and end with Fe,P. The 
intermediate compounds consist of mixtures of the two 
bodies, easily separated from each other when in powder 
by a magnet. Fe,P is readily attracted, Fe,P very 
slightly so. 

Class V.—Phosphorus 21.68 per Cent. to 24 Cent.— 
This class has not been sufficiently studied, but it con- 
tains two constituents, one of which is Fe,P. 


(To be continued.) 





THe Socrety or Mopret Enerneers. — The usual 
monthly meeting of the Society of Model Engineers took 
place on Tuesday, October 9, in the Memorial Hall, Far- 
ringdon-street, E.C., at 7 p.m., about 50 members and 
friends being present. The chairman drew attention to 
the new curved portion of track made by Messrs. Burn- 
ham and Orford, and the tool and buffer box constructed 
by Mr. H. 8. Boorman. The formal business terminated 
at 8 o’clock, after which the trials of locomotives took 
place over the new extended track. The next meeting of 
the Society, to be held on Thursday, November 8, will be 
the annual general meeting, at which will take place the 
election of new officers for the next session, the discussion 
of new or altered rules, and other important business, 





CaTaLoaurs. — Messrs. Redpath, Brown, and Co., 
Limited, of 2, St. Andrew-square, Edinburgh, and 25, 
Victoria-street, London, 8.W., have sent usa copy of their 
new list of steel joists, built-up girders, stanchions, and 
columns. The firm inform us that they make a point of 
keeping every section listed in stock, and are thus able to 
fill indents very expeditiously. Tables showing the safe 
loads and the deflections of the various joists and girders 
listed are included in the volume, which is, we may add, 
of convenient size and capitally.printed.— Jenkins 
Brothers, of 62, Watling-street, E.C., have just issued a 
new price list of their improved valves for steam, oi 
and acids. The smaller valves are of gunmetal through- 
out.—Messrs. Johnson and Philips, of Old Charlton, have 
just published an abridged list of their standard con- 
ductors for electric supply mains. The list shows the 
area of the conductors in equare inches, the number and 
diameter of the strands, and the resistance and weight 
per 1000 yards run. 
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EXPLOSION OF A KIER AT A PAPER 
MILL. 


A FORMAL investigation has been conducted by the 
Board of Trade with regard to the cause of the explosion 
of a kier at the works of the Collins Paper Mill Company, 
Limited, Darwen, which occurred on July 4. The Com- 
missioners were Mr. Howard Smith and Mr. Alexander 
Gray. Mr. K. E. K. Gough represented the Board of 
Trade, and Mr. J. Cooper (from Messrs. Hindle and Son, 
solicitors) appeared on behalf of the Collins Paper Mill 
Company. . i 

In opening the proceedings, Mr. Gough said that the 
kier or boiler, which formed the subject of that investiga- 
tion, was made by the late Mr. James Park, of Bury, in 
or about the year 1870, for the proprietors of the 
Broughton Grove Paper Mills, Manchester, and was 
intended for a working pressure of 60 lb, per square inch. 
From 1870 to 1892 it appeared to have been worked at 
the Broughton Grove Mills at a pressure of about 30 lb., 
but in the latter year the proprietors of those mills gave up 
business and the kier was offered for sale. In 1894 it was 
purchased by Mr, Hardman, a metal broker of Stockport, 
and he shortly after sold it to the Collins Paper Mill 
Company, of which company Mr. Holden was then the 
manager. The kier was fitted up under his supervision, 
and he appeared to have fixed the working pressure at 
either 30 lb. or 40 lb. ig square inch ; he, Mr. Gough, 
thought it was probably 30 lb. The kier was made of 
iron, and was 19 ft. 61m. long, over all, by 7 ft. in dia- 
meter. It was supplied with steam from a boiler worked 
at a pressure of about 65 lb., the steam being led into the 
kier by a range of piping, upon which was fixed a reduc- 
ing valve, while a steam gauge was fitted between 
the reducing valve and the kier. In the year 1895 
the Collins Paper Mill Company was reconstructed, 
and Mr. R. T. Singleton was then appointed a director. 
He found the kier was being worked at a pressure of from 
35 lb. to 40 lb., and did not consider it necessary to inter- 
fere with the arrangements which were then in operation 
as regards its general working. Up to that time it did 
not appear to have been the practice to have the kier 

riodioally examined, nor was it insured, and so far as 
Mr. Singleton was concerned, the business was carried on 
as before. In 1896 Mr. Holden was succeeded by Mr. 
William Snape, the present manager. The kier was used 
twice a week for boiling rags and sacking, and on other 
days for boiling paper. The operation of boiling paper 
required less pressure than that of boiling the rags and 
the sackiog. When the latter were boiled a pressure of 
from 35 lb. to 40 lb. was needed, and this was maintained 
for about seven hours, after which steam was turned off, 
the kier revolving for about three hours more. It was 
then stopped, and the water was run out, the doors being 
then taken off and the kier emptied. About four o’clock 
on the afternoon of July 4 the kier was charged with rags 
and sacking, and the steam was turned on. At about 
quarter to eight o’clock the pressure on the boiler was 
63 lb., and that on the kier 40 lb., and a few minutes 
afterwards the explosion cccurred. An examination by 
the Surveyor to the Board of Trade showed that the 
compensating angle-iron ring round one of the manholes 
had previously fractured at the weld, and thus the strength 
of the shell at that part was insufficient to withstand the 
ordinary working pressure. Fortunately, no one was 
injured by the explosion. It was, Mr. Gough thought, 
the practice of the manager and his subordinates to work 
the kier by the steam-pressure gauge, and he did not 
think they trusted to the reducing valve. The manager 
was under the impression that the reducing valve was set 
to reduce the pressure to 40 lb., but the pin connecting 
the lever to the valve was missing, and the reducing valve 
was consequently inoperative. The steam-pressure gauge 
had been tested and found to be practically correct. The 
Board of Trade Surveyor was of opinion that the failure 
of the kier was due to the defective weld in one of the 
manhole compensating rings, and that this defect had 
existed for some considerable time before the explosion. 

The following is a summary of the evidence given by 
the various witnesses examined : 

Mr. Chadwick, formerly proprietor of the Broughton 
Grove Paper Mills, Manchester, deposed to the kier 
having been made for his firm. The special request was 
made at the time thai the kier should be constructed to 
stand a pressure of 60 lb. When his firm gave up busi- 
ness in 1892, the kier was in perfect condition so far as 
they knew. 

Mr. R. T. Singleton said he was vice-chairman of the 
Collins Paper Mill Company. The management of the 
business generally, including the working of the kiers, 
was left to Mr. Snape, the manager. When he (witness) 
became a director, he found that the pressure at which 
the kier was worked was between 30 lb. and 40 lb. The 
steam boiler was insured, but the kier was not, as he 
found that it was not the practice to insure kiers. It 
was simply examined by the engineer and the manager. 
He would not say that it was the practice to have the 
kiers at paper mills examined by calling in an engineer 
from time to time; but in some of the large mills they 
had their own engineers. Mr. Snape had never reported 
any defect in the kier, and so far as witness was aware 
it was always working in a safe manner. If any defect 
had been reported he would have called in an engineer, 
but in the absence of any report he did not think it 
necessary to do s0. 

By Mr. Cooper: When witness joined the board of 
directors the kier was working, and it continued in the 
old way of working, the management being left to Mr. 
Snape as before. Mr. Snape was a practical and com- 

tent man. It was not the custom to have small kiers 
ike the one in question insured. 


By Mr. Howard Smith: He thought Mr. Snape had | th 
the necessary training for a paper mill manager, and that 








if there had been a flaw in the kier he was competent to 
detect it. Mr. Snape’s duty was to examine the kier 
from time to time, or see that it was examined. It had 
never been suggested to witness that the kier was at all 
weak, and he thought it was working quite safely. 

Mr. William Snape, manager to the company, said 
he had occupied that position for 44 years, and had been 
employed at the mill about 24 years. He had not served 
his time as an engineer or fitter. He was not aware of 
avy examination of the kier having been made by an 
engineer, but he personally had had occasion to examine 
it several times, the last examination having been made 
about three weeks or a month before the explosion. 

BY Mr. Howard Smith: He only examined it with 
the eye. 

By Mr. Gough: He had never seen any steam leaking 
from the manhole cover. He examired the reducing 
valve, it seemed to be in working order, and he never 
noticed that the pin was out. It was the fireman’s duty 
to attend to this valve. Witness was of opinion that the 
explosion was owing to the defective weld in the angle 
iron ring round the manhole. 

By Mr. Cooper: He was not a mechanic but a paper 
maker, and was really at the mills as manager for the 
papermaking department, and not for the purpose of 
examining the machinery. As far as he knew the kier 
was in good condition. 

By Mr. Gough : When he saw the fracture he formed 
the opinion that it had existed for some time. It was 
just round the curve ; it might be noticed or it might be 
missed. 

By Mr. Howard Smith: If he had noticed the fracture 
he would have reported it to the directors, and in the 
meantime he would not have allowed the kier to be 
worked. He was supposed to look after matters to the 
best of his ability, and did not wish to represent to the 
Commissioners that he made such an examination of the 
kier as an engineer would make. The directors in- 
structed him to look after the machinery, and to report 
to them if anything went wrong. 

After some of the workmen had given evidence to the 
effect that they had never seen any leakage of steam or 
water from the kier, Mr. George Campbell, C.E., deposed 
that he had made an examination of the kier soon after 
the explosion, and found that, with the exception of the 
flaw in the manhole ring, the shell appeared to be in good 
condition. The defect had, no doubt, existed for months, 
it was not a matter of days, and an experienced man 
would certainly have detected it. The cause of the ex- 
plosion, in his opinion, was that the angle-iron compen- 
sating ring round the manhole was not perfectly sound, 
and that the reducing valve was not in good order. 


By Mr. Cooper: An ordinary working engineer might | P® 


possibly have overlooked the defect ; although he ought 
to have found it out. 

Mr. W. 'T. Seaton, Engineer-Surveyor to the Board of 
Trade, presented a report with sketches describing the 
kier and where it had failed. He was of opinion that the 
crack was not of recent date, the sharp edge of the frac- 
ture having gone. There was probably a defect in the 
weld originally, and it gradually developed and ultimately 
fractured. Heé thought it might have been found by a 
man of average intelligence, even though he had no mecha- 
nical training. Of course it would need careful looking 
at. In the opinion of witness the explosion was due to 
the angle-iron ring being defective, so that the shell, 
being practically deprived of the use of the ring, was 
rendered insufficient to stand the ordinary working pres- 
sure. He was not at all surprised at the failure of the 
kier, and he differed from Mr. Cooper in that no 
one but a specialist would have found out the defect. 
If an ordinary examination, something more than a 
casual glance, had been made, the flaw should have been 
seen. 

After the examination of the various witnesses had been 
closed, Mr. Cooper addressed the Court on behalf of his 
clients, the Collins Paper Mill Company, and at the out- 
set thanked Mr. Gough for the fair way in which he had 

resented the case for the Board of Trade. When the 

iler was purchased it was a good strong boiler, and 
was placed in the works of the Collins Paper Mill Com- 
pany under the competent supervision of an engineer, 
now d » who fixed the working pressure. That was 
in 1894, and from that time to the day of the explosion it 
had been working at that pressure and never exceeded it. 
It was admitted that at the time of the explosion the pres- 
sure was only 40 1b., and he (Mr. Cooper) thought the 
Commissioners would agree with him that that was a safe 
working pressure. He submitted that the defect in the 
ring could not be discovered by the exercise of ordi- 
nary care. It was admitted that round the manhole 
there was a cake of dirt, and that being so it would 
be, he thought, practically impossible for any ordi- 
nary man to find out that there was any defect in 
that part of the kier. Evidence had been laid before the 
Court to the effect that there had been no leakage of 
water or steam, and there was not the slightest indication 
that the kier was not as good as it was when it first 
entered the works. If such indication had existed the 
matter would have been brought before the directors. 
The workmen could not be expected to make such an 
exhaustive examination as Mr. Seaton had described in 
his evidence, and such an examination was not made in 
any paper works. It was not possible to discover the 
defect by the exercise of ordinary care, and therefore on 
that point, he—Mr. Cooper—wished to submit that no 
blame attached either to the directors or to the workmen. 
It was quite admitted that the kier had never been 
examined by an inspector, The firm had, a seen eg 
competent workmen, who had neglected no duty what- 
ever, and that being so, no blame could be attached to 


em, 
Mr. Gough, in reply, remarked that Mr. Cooper had 


admitted that the kier had never been examined by any 
competent inspector, and this was quite clear from the 
evidence. There seemed to be little doubt that it was 
not the practice for paper manufacturers, in a small way 
of business at all events, to have their kiers examined by 
a competent inspector ; but there could be no doubt that 
if the kier in question had been inspected, the explosion 
would not have occurred. 

Mr. Howard Smith then summed up at great length 

and dealt with the various questions submitted to him by 
Mr. Gough. He said the Commissioners found that the 
Collins Paper Mill Company, at the time they purchased 
the kier, did not take proper measures to ascertain the 
ey at which it could safely be worked. They also 
ound that the kier was not fitted with proper and suffi- 
cient mountings, and that the reducing valve was not set 
so as to prevent a safe-working pressure being exceeded, 
The management of the kier, they further found, was not 
entrusted to a competent person, and such person was not 
duly advised of the —— at which the kier should be 
worked. They also found that the kier and its mountings 
were not periodically examined by a competent person, 
and that proper measures were not taken to insure that 
the kier was being worked under safe conditions. In the 
next place they found that the explosion was due to the 
defective state of the angle-iron compensating ring round 
the manhole, and also by a crack in the flange, thus caus- 
ing the kier to be weak in those parts. In other respects 
the kier seemed to be a strong one. The Commissioners 
further found that the directors of the company ought to 
have obtained a competent ineer from time to time to 
inspect the kier as to its condition, and the condition of 
its mountings. Mr. Snape, the manager, appeared to have 
been quite satisfied as to the way in which the steam pres- 
sure was regulated, and for that they did not find him to 
blame, for he was probably acting to the best of his 
ability. In not examining the kier more carefully, how- 
ever, they found him to blame. The Collins Paper Mill 
Company were held responsible for the neglect of these 
precautions. 

Mr. Gough, on this finding of the Court, applied for 
costs, as against the Collins Paper Mill Company. 

Mr. Cooper said he wished to point out that no 
one had been hurt by the explosion, and this was 
their good fortune. aking all the circumstances into 
consideration, the company should not be punished 
for following a custom which had been followed from the 
time of the introduction of the paper trade. As regarded 
the way in which steam was admitted, and further as re- 
cep inspection and general management, his clients 

ad followed the rule observed all over the country, and 
if they had sinned, they had sinned in very great com- 
ny. Under these circumstances, he (Mr. Cooper) sub- 
mitted that they ought not to be punished too severely 
in being asked to pay the whole of the costs of that 
inquiry. 
r. Gough, in reply to Mr. Howard Smith, said that 
the amount of the costs would be about 100/. 

After consideration, Mr. Howard Smith announced 
that the decision of the Court was that the Collins Paper 
Mill Company, Limited, should pay to the solicitor of the 
Board of Trade the sum of 25/, towards the costs and 
expenses of the investigation, 








ROLLING MILLS. 
Suggestions for the Improvement of Rolling Mills.* 
By Louis Katona, Resicza, Hungary. 


THE modern construction of the rolling mill represents 
the results of continued evolution upon a very primitive 
original, and the course of development of the widely 
differing y cong now in use will be well known to the 
members, for it may be said that it has entirely taken 
place during the present generation, and «o many of 
those who have designed or built the oo have sub- 
mitted their efforts to the consideration of this Institute. 
Speaking generally, in the rolling mill four distinct 
factors are to be considered. These are : the engine or 
driving motor, the flywheel which compensates for the 
irregular action of the engine, the power transmission 

ear, and the rolls themselves. Great improvements 

ave been made in all these parts, but certainly more 
attention has been paid to perfecting the steam engine. 
Nevertheless, the steam engine is not in itself altogether 
suitable for the purpose, inasmuch as flywheels have to 
used, or two or three cylinders have to be coupled on 
to one crankshaft, in order to overcome the effects of the 
varying pressure of steam when high expansion ratios are 
in use, as in modern pract’ce. In comparison 1t may, 
indeed, be said that the alterations in the gearing and in 
the rolls have been but slight. In the rolling mill the 
cross-section of the material under treatment 18 dimi- 
nished step by step, and at the same time the length is in- 
creased by submitting the work to the consecutive opera- 
tion of a number of passes. These pasces are formed in 
three or four sets of rolls, and in two or three high mills, 
£0 that the multiplication of the mills necessitates much 
reduplication of the gears. Amongst the defects due 
to this may be mentioned the slackness in the couplings, 
the play between the pinions, the unprotected situation 
of the bearings, and the difficulty of adjusting the grooves; 
besides which there are many other points that 
readily occur to any one in charge of a rolling mill. 

At the present time there are at least three types 
mill in general use, viz., pull-over, or two-high, non- 
reversing mills with flyw three-high mills with fly- 
wheels, and two-high reversing mills. Each of a 
used for rolling all sorts of shapes and sizes, but in all 0 
them the above-mentioned defects occur, and it 1s 10- 








~~ * Paper read before the Iron and Steel Institute. 
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tended in this paper to suggest some means for counter- 
acting them. | i 
In rolling iron and steel as considered below, all the 
ding and subsequent metallurgical processes will 
neglected, and attention will be mainly confined to two 
points—the consumption of power and the waste ef fuel 
and material. Much ingenuity has been expended in all 
industries in efforts to obtain economy in these directions, 
but it must always be remembered that over-refinement 
may have an effect the reverse of that which is intended. 
The size and weight of the raw material for the produc- 
tion of a given section of iron and steel is limited uncon- 
ditionally as regards rolling mills now in use, and there 
does not appear to be much prospect of oat improvement 
in this direction for the present, although altered conditions 
often produce unexpected results. <A very different state 
of things is seen, however, when consideration is given to 
the possibility of altering the ratio between the total 
amount of power used in driving, and the proportion which 
is absolutely used in reducing the cross-section of the 
work. In other words, it may be possible to greatly in- 
crease the efficiency of the rolling mill. 

The great defect of the present system of rolling-mill 
plant lies in the enormous masses that have to be set in 
motion to no effect. At any moment, the only part of 
the mill which does useful work is the ype! groove 
through which the metal is passing. All the power con- 
sumed in driving the rest of the mill is so much wasted 
energy. This includes all the power expended in the 
idle rolls, the —— the gearing, and in the’flywheel 
used in two and three high rolls. 

Indicator diagrams were taken from the cylinder of an 
engine driving a two-high mill, provided with a flywheel 
and rolling girders 120 millimetres deep. Running un- 
loaded at 60 revolutions per minute, the horse-power 
developed was 81.3, which served to keep the engine, 
rolls, gearing, and flywheel in steady motion. Caloulated 
from the frictional pressures, &c., the amount was 87.2 
horse-power. When fully loaded, eight diagrams from 
the same cylinder showed 284.3, 269.2, 288.5, 296.0, 342.5, 
366.5, 352.0, and 401.0 horse-power, or an average of 325.0 
horse-power, The requirements of power, _ and all 
other conditions remaining constant, this shows that no 
less than 25 per cent. of the average power is consumed 
in driving the great masses of the mill. 

A second train used for rolling merchant iron was 
tested when producing hoop iron, It consisted of four 
three-high sets of rolls in one line, and 12 three-high sets 
in another line. When running idle the power absorbed 
was 68.8 horse-power. When the hoop iron was ing 
through the grooves, 28 indicator diagrams gave the fol- 
lowing figures: 238.0, 231.8, 246.5, 236.0, 236.5, 93.7 
101.8, 127.0, 82.2, 108.0, 113.6, 112.0, 129.6, 235.0, 272.0, 
259 0, 254.0, 247.0, 254 0, 193.0. 179.2, 260.0, 164.8, 195.0, 
218.0, 208.5, 128.3, 132.8, an average of 187.7 horse-power. 
Here, also, all the conditions were uniform excepting the 
work done, and so it is evident that 36.6 per cent. of 
the average development of power was taken for revolv- 
ing large deadweights. 

Beyond this, however, there is another factor to be 
taken into consideration. The engine is only called upon 
to exert its maximum power during part of a loaded run, 
partly in consequence of the unequally distributed pres- 
sure in the successive passes, and partly on account of 
the difference in temperature between the ingot and the 
finished work. The greatest power is for when 
the material is in the last finishing passes, whether it con- 
sists of girders, rails, angles or other shapes, hoop iron 
or wire rod. Thus, from a minimum of 25 per cent., the 
loss increases with the number of the sets of rolls, and 
with the ratio of the weight of the rolled material to the 
weight of the machinery, so that it may reach 36.6 
per cent, or even 40 to 50 per cent., in some cases. Ib may 
even happen that the useful work is occasionally only a 
small percentage of the total. As far as the author is 
aware, numerical data of this character has not been pub- 
lished hitherto, but the great care taken in lubrication of 
the rolls show that everyone is well aware that serious 
losses of power do exist. 

The second great defect in the arrangement of rolling- 
mills is that more or less of the total number of revolu- 
tions are wasted, as far as useful work is concerned. 
During the operation of rolling rails on a three-high mill, 
for instance, some time is lost in raising the ingot after it 
has passed the first groove so that it may enter thesecond 
pass, and further time is taken in shifting it laterally to the 
third pass, and soon. All this time the rolls and the fly- 
wheel are being driven with the expenditure of steam. 
It is true that the steam consumption is less, but a little 
calculation shows somewhat surprising results as regards 
the waste of power during these idle intervals. In order 
to appreciate the losses in their right measure the dif- 
ferent types of mills must be considered separately. 

f Two-high mills with flywheels are used at several works 
or rolling angle, tee, and other sections of small and 
a sizes. New mills of this type are not built at 
aga time, but the existing plants are not being re- 
placed. The number of loaded revolutions of such a mill 
18 very small, and the same statement is true of the non- 
+t sai late mill. In one case the total number of revo- 
nome of the engines, when T-beams 280 millimetres 
bar were being made was 6010, but of this number 
wel 540 revolutions, or 9 per cent., did useful work as 
ge by the strength of the material rolled. On 
837 er occasion the total number of revolutions was 
° when making plate billets, and the useful number 
a or 7.3 per cent. On non-reversing mills producing 
orale to 6 millimetres in thickness and 1 by 2 or 3 
wane in area, the total number was 827 revolutious, of 
ch only 47, or 5.7 per cent., did the necessary work. 


Three-high mills with fl i 

: ywheels are in general use for 

Producing the most different profiles of ie and steel. 
smaller sizes, 


as high-speed trains, they make common 


be | ship-plates, &c. The loaded run chan 


merchant iron, hoop iron, and wire rod ; in sizes 
they produce beams, rails, and other large sections ; as 
plate-mills their work is to manufacture sheets, boiler and 
. " according to the 
shape and size of the rolled pieces and their longitudinal 
dimensions, and according to the nature of the appliances 
and machinery at hand. The method of making the 
observations being the same as before, three-high trains 
show 37 per cent. as their - pete of loaded run to the 
total runs under favourable conditions when producing 
girders of symmetrical section which do not require ~ 
turning. With skilled and careful workmen, doing 
the work by hand, the average, as a rule, remains under 
30 per cent. When producing channel iron, which 

to be turned after each pass, the loaded runs decrease to 
21 per cent. 

On three-high mills of medium size producing lighter 
sections or merchant iron, the number increases from 
50 a cent. up to 75 or 80 per cent., depending on the 
skill of the workpeople and the length of the rolled 
pieces. On the lightest trains rolling hoop iron or wire 
rod, it may attain to 90 or 95 per cent. But as the ratio 
of loaded runs increases favourably to the total runs on 
these trains, the first-mentioned defect, 7.¢., the largeness 
of deadweight revolved, steadily increases in proportion. 
These light trains consist, as a rule, of eight to 16 sets of 
rolls, each set having three rolls and a oe 
number of couplings. The weight is sometimes augmen 
by spurwheels or belt gearing interpolated for the sake 
of raising the circumferential speed of rolls. When the 
work is in the last set of rolls, the pressure is increased 
not only in the bearings of those rolls, but also to some 
degree in the bearings of every roll, in consequence of 
arrangement of loose couplings, and hence the loss of 
power increases in proportion as the ratio of unloaded 
runs is improved. 

On three-high mills it is customary to manufacture 
plates from 20 millimetres down to 0.4 millimetres in 
thickness. The length and width of these plates do not 
differ greatly—boiler, ship, &c., plates or sheet iron, 
black and tinned, for example. According to their 
dimensions and their wy the handling 7 require 
more time than usual after each pass. It will be neces- 
sary to enter them into the rolls alternately in the direc- 
tion of their length and width, to examine their surfaces 
carefully after each p e, and to measure the — 
and width, as well as thickness, more frequently. The 
percentage of loaded runs will decrease as an effect of 
these precautions. Under favourable conditions the ratio 
can go up to 15 or 20 per cent. ; in sheet iron trains, as a 
rule, it remains at 7 to 20 per cent. 

In those types of trains with two and three-high rolls 
combined, the double two-high trains are in the middle, 
between the simple two and three-high trains. The 
ratios vary with the section and other dimensions of the 

ieces rolled, and with other factors mentioned above. 

n certain cases they may be as high as 55 per cent. in 
the combined trains of two and three-high sets, or 60 to 
70 per cent. in double two-high trains. However, as the 
ratio of loaded runs improves, the amount of deadweight 
driven also increases, as is characteristic of the light 
merchant trains. 
Reversing mills work, as a rule, without flywheels, 
though a flywheel has been used, as Mr. Ledebur states, 
but‘it did not come into general use. This type of mill 
may be used to produce any of the larger sections, such 
as rails, I-beams, constructional plates of great length, 
boiler and ship plates, &c., but their special use is for 
cogging ingots. The ratio of the loaded runs is closely 
dependent on the section, and on the efforts directed to 
economising the steam consumption. With short pieces 
the ratio will be reduced, in consequence of the numerous 
revolutions made before and after the piece has entered 
and the rolls. With larger slabs the same result 
will obtained for a similar reason. As the engine 
works near the limit of its maxinium power, the man in 
charge has to start early to obtain sufficient momentum 
to the work through. The number of unloaded 
revolutions, therefore, is increased at the start, and they 
are made with great steam consumption. A little slack- 
ness on the part of the men in stopping these large 
engines at the proper moment is also provocative of 


waste. 

The ratio of loaded runs producing boiler-plates is 37 
per cent. ; constructional plates in longer lengths, 30 per 
cent. ; plate billets of lighter size and section, 25 to 30 

r cent. ; girders of medium size up to 240 millimetres 

eight, 50 per cent. ; axles for railway rolling stock up to 
150 millimetres in diameter and 1300 kilogrammes in 
weight, 28 per cent. 
These data have been gathered under the most favour- 
able conditions for the trains to day in use, in each case 
as regards s y work, careful and skilful workpeople, 
and experienced foremen ; so that the calculations and 
statements given below may be regarded as well within 
the bounds of probability. 

Given the consumption of fuel for producing steam for 
engines of different trains, the amount of wasted fuel can 
now approximately be calculated. The consumption of 
coal under the boilers per ton of finished material may be 

iven as follows: Girders or other section iron on two- 
figh trains, 800 kilogrammes (1760 lb.), rails on three- 
high mills, 440 to 450 kilogrammes (968 lb. to 990 Ib.) ; 
T-beams on the same train, 640 to 680 kilogrammes 
(1400 lb. to 1500 1b.); constructional plates of greater 
length, or I-beams and axles on reversing trains respec- 
tively, 850 to 900 or 600 to 700 kilogrammes (1870 lb. to 
1890 lb. or 1320 Ib. to 1540 lb.) ; on commercial and high 
speed trains, 1000 to 2000 kilogrammes (2200 lb. to 
4400 lb.). Of course the quantity used will vary with 
the quality of the coal, but the value of the coal and the 
pecuniary equivalent of the waste will both depend on its 





caloric value. 
































517 
- Un- 
a} Loaded | Loaded 
2 ee Runs. | Runs. 
Rolls and Products. | 8 . |, |-—— | waa. 
| 8s | a t Po 
BS gc) 3 [53] 3 lsd 
(an/ 8 53 6 le2| 8 |e2 
OF) 2 GP) 2 Fl 2 iP 
kiloe. |p.c. ‘p.e. |p. c.|p.c.|p.¢ |p. ¢ |kiloe.|p. c. 
. | ¥ 
Two:high train : } 800 | 91 30| 9|30| 9/| 70| 660 | s2 
‘channel in } 680 | 79 | 40 21 | 40 | 21 | €0 | 615 | 7 
i 650 | 66 40) 34 | 40 bad 60 | 430 | 66 
"Commercial rn 120 | 20 70 | 80 | 70 | 80 | 30 | 890 | 74 
versin two- | 
pis; ‘Seis 650 50 | 30 50 | 30 | 50 | 70 | 300 | 46 
eversing two- || 
enol: Axles cal th | sk Purl bad od Sd it hen 
versing _two- | 
high: Boiler 850 | 62 | 30 | 37 | 30 | 87 | 70 | 465 | 54 
le | 
eversin wo- 
high : Bonstru- | 850 | 70 | 30 | 30 | 30 | 30 | 70 | 500 | 59 
tion plates | 

















The calculation for the last two columns was made as 
follows: The pe number of runs, both unloaded 
and loaded, are multiplied by the power used in driving 
the unloaded mill, and the number of loaded runs is 
—— by the additional power used in driving when 
loaded. These products are then added together. For 
instance, in the first case— 


30 x 914+ 9 x 30+ 9 x 70= 2730 + 270 + 630 = 3630, 


Of these products, the first two, 2730 + 270, or 3000 out 
of the 3630, represent the waste, and from this the pro- 
portion of the 800 kilogrammes in the first column may 
readily be calculated as 660 burnt to waste. The steam- 
producing capacity of coal is taken as uniform, in spite of 
the variable amount of steam consumption in the unit of 
time. The length of steam pipes, the large evaporating 
surfaces required in the boilers, the throttling of steam 
during the unloaded runs, &c., are amongst the defects 
that may be mentioned, but are to some extent counter- 
balanced by other circumstances. Under the most 
favourable conditions, therefore, the last two columns re- 
present the minimum of waste, and the average will 
exceed it in most cases, 

The number of times that the material has to be 
treated in separate mills must also be taken into con- 
sideration. In new iron and steel works intended for 
the production of large outputs of very varied sections, 

mer or open-hearth steel is cast into ingots weighing 
from 2 to 3 tons; the ingots after cogging are cut into 
billets for rails or beams of two or three lengthe, or for 
boiler-plates and structural iron of standard sizes, and 
the rolling and finishing of the rails, beams, plates are 
carried out on second trains. In the manufacture of 
small sections or merchant iron, the billets require to be 
drawn down to smaller dimensions and lighter weights 
for their further manipulation, and this is done on a 
second train, and then the iron or steel is rolled to the 
intended section in a third mill. In some cases, as with 
hoop iron or wire rod, a fourth mill may be required to 
finish the operation. 

The distribution of grooves into detached trains and 
the number of passes required for producing certain 
sections may vary widely. The greater the difference 
between the sectional dimensions of the ingot or billet 
and of the finished material, the more grooves has the 
material to pass through ; and eet: in co uence 
of the defects of the steam engine and rolling mills, the 
larger is the waste of motive power consumed by unloaded 
runs and revolving deadweights. Hence it will readily 
be granted that the quantity of fuel contained in the last 
two columns of the Table above may be increased from 
50 to 200 per cent., according to the size and shape of the 


one’ : 
Beside these defects which have been £0 fully dealt 
with, there are many smaller matters which enhance the 
price of the rolled material, and their co-operation is a 
factor by no means to be neglected. The simultaneous 
motion of many rolls has to take place, in spite of the 
imperfect power-transmitting and coupling arrangements, 
and the unsuitable construction of bearings. Every shock 
and impact in the loose couplings causes great waste of 
power; they impair the steam engine, and hasten the 
destruction of many parts. The defective bearings for 
the necks of rolls result in much waste of lubricant, and 
the wear and tear of the necks and bearings, due to their 
a situation, is excessive. 

he form of the grooves turned in the rolls is deter- 
mined on principles found to be correct by experience. 
The sequence of the forms from the first to the last groove, 
and the dependence of each groove on the ing one, 
is a function of the plasticity of the heated metal. The 
limits of ductility must not be su , or longitudinal 
or transverse c' i formed in the iron ing 
the rolls, and the work must be gradually broken down 
into the gr ma ge To use the words of rolling-mill 
managers, the rolled piece should fill the ae exactly, 
and no fins should be formed. There isa lack of precise 
laws ; experience is the only guide at the present time. 
Even if those laws were known, the efficiency of the 
application of the motive power would still be a variable 
factor for each groove. e rolling surfaces of separate 
grooves are called into requisition in different degrees in 
co! uence of the increasing longitudinal dimensions of 
the rolled piece, so that they suffer more and more by 
wear and tear, and are sooner unfit for use. The worn- 





out grooves have to be re-turned, and this necessitates 
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turning the whole surface of the roll, even on the parts | respectively, are rigidly connected to form top and bottom | couplings, and the consequent reduction in b 
ma ate little or no repair may perhaps be ets A ion which are adjustably held at the proper distance | need a be mentioned to be appreciated. Labour will 
A disadvantage of the rolling mills ab present used, and | apart by the sixteen nuts f on the four screws c. By be reduced, and will be directed into its proper channel 
one that cannot be neglected, is the difficulty accompany- | manipulating the nuts f, the height and vertical dimen- | as a controlling factor, instead of being used in the form 
ing the accurate set of the grooves. This includes not | sions of the may be regulated. Double wedges g, or | of brute force. The mill train will be capable of a very 
only the congruence of the last or finishing groove with | right and left hand screws, are inserted to assist in hold- | large output on economical lines, but at the same time it 
the intended section, but also the corresponding succes- | ing the bearings of the top and bottom rolls at the | will feel toa much smaller extent any fluctuation in the 
sion of grooves arranged in the same rolls, or in the rolls of | requisite distance apart. he bottom frame has four | demand from the iron markets. : ; 
another stand. Every one connected with the manage- | legs, on which it stands. The rolls will be coupled | The amount of work done on the in ts during the 
ment of rolling mills knows well that the setting of rolls | direct to the engine or motor, which is fixed on the | rolling, and thecoal consumed under the oilers, will var 
with accuracy very often necessitates much expenditure | bedplate. The mill for light sections is shown in plan in proportion to the quantity of rolled iron delivered, 














1 , mate d time. in Fig. 4, and in section in Fig. 3. The rolls are placed For example, the twelve pairs of rolls required for pro- 
a es Pe ey ieee these observations have | side ; side, with travelling or swinging roller tables to ducing girders of medium size can all work simultaneously 
led the author to seek for a solution of the problem under | transfer the work. | in case of need, when the market wants large quantities ; 


the given conditions, i.e., to construct a train in which| In this plant the author believes it will not be necessary | but if the consumption falls off, the number of pairs of 
the ether sehitakel above would be eliminated to change the roughing rolls on account of the varying | rolls working simultaneously will be reduced to suit the 
as completely as possible, and the problem does not | sections required in the finished material, and that they | circumstances, and the coal consumption will be corre- 
appear to be difficult. | will only have to be replaced on account of the wear in | spondingly lowered. On hoop iron or wire rod mills, 

To avoid revolving deadweights, each groove is | the bearings or in the grooves. Accordingly, the details | automatic starting and stopping gear for the engine, 
arranged in a separate pair of rolls. The dimensions of | of the housingsmay vary somewhat from that shown. It | operated by the work as it enters and leaves the rolls, 
the rolls are settled by proportioning the material accord- | is only in mil used for rolling medium sizes of merchant | would almost eliminate the need for workpeople, who 
ing to the power required. The elimination of unloaded | iron, for which the demand is very variable, that constant would then only be required to control the con. 























Fig. 4. 
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revolutions is closely connected with the decrease of the 
weight, because fewer strckes of the engine are necessary 
to get up speed, and the smaller masses come to rest 
more speedily after the work is done. With the same 
object in view, it is desirable to use those forms of motors 
and driving gears which require the shortest time possible 
for developing the maximum power. Under ordinary 
conditions the electric motor is preferable ; but there are . : , d 
cases, however, where hydraulic engines or belt trans-| changes will be necessary. The other arrangements re- | tinuous co-operation between the heating furnaces an 





mission may be advisable. quired at the present time for quick rolling will not vary | the mills. : i. hich the 
These ideas oy carried into practice in the manner | greatly, and: the auxiliary engines and other machinery| The waste of material, time, and labour : a ‘all 
represented on the accompanying drawings, in which | will be retained in their present form. accurate setting of grooves entails will be nearly y 


Fig. 1 is an end view and Fig. 2 aside view of a stand of| It will be clearly seen from these statements that | eliminated, and the changing and setting of a a 
= 4 each pair of rolls having \ single pass only ; while} rolling mills erected on the plan here proposed ought to | small rolls will be very much easier as com “pag 
Fig. 3 is a suggested plan for a mill plant designed to roll | have many and great advantages over the present system, | huge masses that now have to be moved, w ile > _— rd 
girders 120 millimetres (4} in.) in depth, from roughed | and that the improvements do not exclusively relate to | in storage and in repairs will be very great. ne 7 
slabs 153 by 180 millimetres (6 in. by 7 in.) in section, and | the economy in the fuel used for producing motive power. | sets of rolls and sets suitable for a very large num An 
weighing 370 Te ap (815 1b.). Of the amount of that saving the Table iven above | cections could be kept, without waste of interest on -- 
Each pair of rolls has a single pass only, and the rolls| affords some indication, but definite knowledge can only | capital. In conclusion, the author is con, 2 Ar ldrmo 
approximate to discs in form. They are made of steel to| be gathered from practical experience, and as yet a mill | that the results to be obtained in practice wil tall tion 
further reduce their weight, and their dimensions are| of this type has not been built. scend those foreshadowed above, and that the _ a os 
papenients to the work they have todo. Therolls are} The following advantages may be enumerated: The | of his system for rolling iron will effect great c wm cave 
made with solid webs, or each roll may have a hollow or | necks of rolls and the beari will last longer, owing to | the technology of iron as well as in its relation to com 
double web instead. In certain cases, as, for instance, in| the reduction of the ratio of unloaded runs and to the | life. 
the preliminary reductions in a cogging mill, the rolls} diminution of the pressure on the bearings. Their design 
may be replaced by segments of a circle, to which a recip- | may be improved to obviate the penetration of dust and t official 
rocating motion will be given. The discs or segments are | dirt, the detrimental effect of which isso obvious, and they| BraztLtan Ratiways.—At the date of a recen hs e 
keyed on steel shafts, running io sap a, b, mounted | will not be exposed to the shocks and impacts caused by | report, there were 9250§ miles of railway in Pen of the 
on the bearers c,d. The bearings on the left-hand side| the loose couplings. A saving in lubricating material | Brazil. There are three gauges in Brazil, but ~ $ = 
are closed by end caps, while the shafts pass through the| may also be effected, as a better type of lubricator may | lines in working have a gauge of 3 ft. 4 ~ ! ~~ bows 
right-hand bearings to receive worm, belt, or other| be fitted in place of the present ssh tnd-sany methods | guaranteed interest upon the capital expended in the 
driving gear. The bearersc, d, at the top and the bottom! of oiling and water-cooling. The omission of loose | struction of 2675§ miles of the lines in operation. 
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NEERING” ILLUSTRATED PATENT 
— RECORD. 


Compiep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF PUBLISHED SPECIFICATIONS 
UNDER THE 1888—1888, 
number vious given ie he Rpeei ieee ke Saniioation te 
* each — where none are mentioned, the is 
Tot noontions are communicated from abroad, the Names, de., 
of the Communicators are grven in italics, 
ies of Specifications may be obtained at the Patent Office Sale 
Branch, 25, a Buildings, Chancery-lane, W.C., at 
the uni/orrthe advertisement of the tance of a complete 
ification is, in each case, given abstract, unless the 
spomtt has been sealed, when the date of sealing is given. 
son may at any time within two months from the date of 





Any per 
isement of the tance of a complete Specification, 
the advertisement of the ace of opposition to the grant of a 
atent on any of the grow in the Act. 


AGRICULTURAL APPLIANCES. 


098. J. Wright and J. W. Mitchell, Mosgiel, 
ne Carcase Branding Tool. [3 Figs] July 4, 1900.— 
To brand carcases in an in elible manner so that the mark 
cannot be removed without disfiguring the carcase and leaving 
evidence of tampering, a hollow vessel is made, having a face 
perforated or provided with depressions of any desired design. This 

rforated face is applied to the carcase, and the air is exhausted 


ah 





from the hollow vessel, which then re the The 
branding tool is allowed to remain in position until the carcase is 
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cool, and ig then removed by admitting air to the hollow vessel, 
when, it is stated, a permanent raised mark will be found to 
have been made upon the carcase. The vacuum may be obtained 
by exhausting air from a large central vessel, and conducting 
pipes are led from such a vessel to positions within a convenient 
distance from the carcases when they are hung up to cool. 
Means are provided for automatically renewing the vacuum 
after it has become partially or wholly destroyed. (Accepted 
August 29, 1900.) 


20,274. W. Dale, Sandle Bridge, Chester. Plougbs. 
[4 Figs.) October 10, 1899.—In this means for mounting and ad- 
justing the wheels of ‘‘ one-way” ploughs there is attached to the 
beam of the plough near the front end a crossbar (round in section 
or having rounded ends), upon which are mounted two brackets, 
one at each side of the beam, adjustable as to their distance apart 
and made with round horizontal holes, and so disposed that they 
can rock on the bar independently of each other. Each bracket 
is also formed with a vertical hole through which passes one of 
the two standards, the lower ends of whi carry the two running 
wheels, the brackets being provided with set screws or other 
means for adjusting the height of the standards and fixing the 
same when adjusted. The upper ends of the two standards pro- 
ject above the brackets, and each one has hinged to it a long rod 
extending backwards to the rear end of the plough and terminat- 
ing near the handles. These rodsslide through brackets attached 





to the handles, and each rod is made with a notch and provided 
= an adjustable stop. The rods pass through slots in the 
rackets and are go arranged that each rod can be pushed forward 
or pulled backward and then fixed in the required position by 
— of the notch or catch. When the attendant releases the 
. ch of either rcd the action of the plough drawing itself into 
rd earth causes the corresponding wheel to be raised until 
_ comes against the stop, and upon his pulling back the 
oe e the wheel is drawn down and fixed in its lowest position 
+ pa ; and thus when the plough arrives at either end of a furrow 
— ~ yong raises the plough out of the furrow, and adjusts the 
ee ek has been running on the land and fixes it by the 
aforesaid. He then turns the plough round, and before the 


Plough enters th 
e next furrow he releases the catch on the other Viuguet 29, 1900.) 


and allows the corresponding wheel to rise on to the “land” 


fort, Germany.) Putrityin, 
1899.—To purify gas (especially water gas) from the iron-carbon- 
oxide combinations which it sometimes contains, and which have 
such a ruinous effect on the luminosity of incandescence mantles 
by reason of the coating of iron oxide which they deposit upon 
such mantles in burning ; the gas is caused to pass 
oxidant such as bromine water, applied by means of a scrubber 
at the gas works, or preferably through a cartridge of dry 
permanganate powder contained in a receptacle ax near the 
termination of the iron piping of the ges distributing system as 
may be convenient. Inert materials may be mixed with the 


air or vapour to escape from the cylinder for the purpose of re- 
ducing the compression at starting ; and also for allowing of the 





removal of deposits of carbon from the sparking points while 
the motor is running. (Accepted August 22, 1900.) 


24,345. H. Oppenheimer, London. (Actiengeselischaft 
Mix and Genest, Berlin, Germany.) Plugs for Wall 
Sockets. [2 Figs.) December 7, 1899.—It is stated that wall 
plugs used on high potential installations have hitherto laboured 
under the disadvantage that the contacts bet; the flexible wire 
and the contact pins respectively were imperfect and liable to 
cause short-circuiting. To remedy these disadvantages the plug 
and its contact pins are mounted. in china or other insulating 
material, and the flexible wire for the same is fastened to the con- 








tact pins by means of socket terminals, thus obtaining secure 
attachment. The china part of the plug is made oblong, having 
two openings through its body, through which the contact pins 
pass. The hole for the reception of the contact pins is at its top 
end wider than at its bottom end, and the screwed end of the 
contact pins is fixed by means of nuts in the shouldered hole of 
the top part. The two holes are separated from each other bya 
channel, through which the flexible cord passes, and its free ends 
zo to the two contact pins, and are securely connected to them 
by socket terminals and setecrews. (Accepted August 29, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


21,050. A. R. Bellamy, Stockport, Chester. Gas 
Engines, [4 Figs.] October 21, 1899.—In starting apparatus for 
gas engines working on the Otto cycle and in which the startin 
impulse is thus given, when explosive mixture is compose 
within its engine cylinder, a brake is provided by which the fly- 
wheel is held in the more favourable starting position (against 
the pressure of the compound mixture in the cylinder) until such 
moment as the explosion occurs, when the brake is automatically 
released. In one arrangement a cylinder is provided which has a 
piston valve sliding therein, which carries a piston or stem, the 
end of which protrudes out of the cylindrical casing. A brake 
block is mounted on a fulcrum in juxtaposition with the fly wheel, 








and is connected by means of a link to a pivoted lever, which is 
arranged in contact with the protruding end of the piston valve 
stem. When the brake block has been — to the pulley the 
connected link and pivoted lever are extended in a rigid straight 
line which resists any back pressure from the brake block, and 
thus maintains the block in frictional contact with the periphery 
of the flywheel or brake pulley. On the initial explosion taking 
place the pressure of the gases in the cylinder forces the piston 
valve down upon its seat and the stem of the piston turns the 
pivoted lever upon its fulcrum, raising the ati ed link and re- 
moving the pivoted brake block from contact with the rotating 
surface. (Accepted August 29, 1900.) 


19,270. A. J. Boult, London. (EF. Goldschmid, Frank- 
g Water Gas. September 25, 


through an 


rmanganate to increase the porosity of the mass. (Accepted 


Until the stop comes against the bracket. (Accepted August 29 
— en eee ae GUNS AND EXPLOSIVES. 
ELECTRI APPARATUS. 20,258. J. Ramsay and J. E. Riddle, Erith. Prac 
12,138, W.E. Sim: weap a tice octane a {4 Figs.| mn a, 1809.—Practice neg we 
: ome pson, London. Electric Igniters, | breechload uns having enlarged powder chambers, an 
fl Fig.) June 10, 1899.—An electrical ign ent which it is Fa that the firing mechaniem of the gun shall be 


iter for gas engines is 
in communication with the cylinder 
plugs, each carrying a sparking point 


formed of a barrel or pi 
and having two insulate 


used to fire the practice ammunition, are constructed as follow : 
‘he muzzle of the tube bears in a frame set in or near the 
muzzle of the gun, and a second bearing is obtained at the 


of the powder chamber on a spider bearing on the 
(as shown in Fig. 1), or preferably by a collapsible 





arranged opposite to the other, so that the rks pass 
plug — barrel. The outer end of the barrel is cl by a cock | fore-end 
48 to allow of immediate access to and i tion of the | should 





ki i tata 
er ing points from the outsi ry ignition tube may 


also fitted to the barrel omy 
i el or pipe so that either tube or electric 
evi may be used, and the maid tube may be shut off from the 


ject to erosion (as shown in Fig. 2). 
the barrel is furnished with sliding blocks adapted to move in an 
inclined direction relative to the axis of the barrel, and these are 


set of projections taking on to a part of the chamber box less sub- 


The rear support for 





4 when required b 
first qu y another plug or cock, or by the one 
described, which may also be used for allowing comupresved 





actuated by mechanism operated from the key lever axis showa 


below the tube truck in the drawing. The tube is held truly 
against the obturator by the pressure of a strong spiral spring 
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situated immediately behind the forward chamber support. (Ac- 
cepted August 22, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


12,909. E. Tudor, H. Grimshaw, and R. B. Fur- 
nival, Reddish, Lancs. Printing Machinery. 

July 17, 1900.—In jobber platen printing machines, for the pur- 
pose of gravity balancing the weight of the platen, counterbalance 





weights are attached to the lever at an angle with the same. 
As modifications the balance weights may be attached to other 
parts of the action, or may he arranged to slide adjustably on an 
extension of the lever. (Accepted August 22, 1900.) 


20,897. D. Bridge, Manchester, and C. Tetlow, 
Castleton, Lancs. Hanging Brackets. [2 Figs.) 
October 19, 1899.—Hanging brackets, such as are used for 
supporting shafting bearings, are secured to the beams of the 
ce ling, aud provision is usually made for vertical adjustment ; 
but according to this invention means for horizontal adjustment 
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are also provided. According to one arrangement, the lower 
portion of the bracket (which forms the bearing for the shaft) is 
a separate attachment, and is d to the pendant arm by 
means of bolts passing through slots, which a ready means 
for adjusting the bearings horizontally, eo that the necessity for 
accurate fixing of the hanger to the beam is obviated 
cepted Au, ust 29, 1900.) 


RAILWAYS AND TRAMWAYS. 


20,059. T. Hilton, Oldham, J. 8. Hulton, Green- 
field, Yorks, and J. Holt, Oldham. Railway Truck 





(Ac- 

















Brakes. [4 Figs.) October 6, 1899.—A 





goods truck brake 
ted from either side of the vehicle has a shaft 


[ 
which can be actua' 
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arranged across the width of the wagon or truck between the 
wheels, and mounted to revolve in bearings. This shaft is pro- 
vided at both ends with a handle, and carries centrally a worm, 
which gears with a wheel mounted to revolve in bearings pro- 
vided by a bracket secured to the under framing of the truck. 
The bearing bosses of the wormwheel are formed as nuts, within 
which are screwed spindles connected to levers formed on or 
secured to rock shafts which carry at each end levera provided 
with brake blocks. By revolving the central wormshaft b 

means of the handle the wormwheel is correspondingly rotated, 
traversing the screwed spindles, which thus actuate the rock 
shafts and bring all the four brake blocks to bear against the 
periphery of the wheels. Modifications are provided. (Accepted 
August 29, 1900.) 


17,166. G. B. Allen, Worcester. Coup 8. (6 Figs.) 
August 24, 1899.—In railway vehicle couplings which can be 
f d or unfastened from either side of the track, the couplin 
is preferably made in two parts, one of which is formed wi 
a hook at one end, the other end being fixed to the ordinary 
drawbar springs at the end of the coach. A hole is formed near 
the part where the bend of the hook commences, through which 
a crossbar passes, running the width of the coach, cranked or 
curved levers or handles, or their equivalents, being fixed to the 
ends of this crossbar, which is free to move in the hole in the 
hook. A long link is fixed into the bar in such manner that the 
hook passes between. The link has astay or cross piece to form 





Fig.1. 


Fig. 2. 
i 


a division between the part of the hook which pivots or rocks 
upon the crossbar and the end of the hook, so that should the 
crossbar break through any cause, the hook would catch up on 
this stay, and the vehicles would still remain coupled, thus making 
it unlikely that they should become detached. It will be seen 
that by turning one of the handles on the ends of the crossbar, 
the link may be coupled on to or uncoupled from the hook fixed 
to the next vehicle, thus avoiding the necessity for getting be- 
tween the buffers. The ends on the underside of each link of 
the couplings are bevelled or chamfered, so that if the coaches 
should butt against one another these linka strike together, and 
one slides upward on to one of the hooks. (Accepted August 29, 
1900.) 





PUMPS. 


10,979. P. Baumert, Berlin. Forcing Liquids. 
{1 Mig.) June 16, 1900.—It is proposed to utilise piping and a 
flap valve, of the form shown in the diagram, for the purpose 








of enabling the combustion of gaseous mixture in the dome- 
shaped vessel to force water without the intervention of engine 
mechanism. (Accepted August 22, 1900.) 


SHIPS AND NAUTICAL APPLIANCES, 


16,620. C.D. Doxford, Sunderland. Shipbuilding. 
{11 Figs.) August 16, 1899.—The principal object of this inven- 
tion is to construct the double bottoms or ballast tanks of shi; 
insuch a manner that their depth may readily and inexpensively 
be adjusted in the design of the vessel, to enable a deadweight 
capacity best suited for a given trade to be allotted to the vessel 
whilst the measurement capacity shall be no more than is suffi- 
cient to take the full deadweight cargo of an assumed character 
without waste of space, i.¢., so that the measurement ton- 
nage can be brought into close agreement with the deadweight 
tonnage in all sizes of vessels for the selected trade, ly 
in view of the fact that the Board of Trade prescribes for ships a 
proportion of reserve buoyancy which bears a greater ratio to 
the cubic capacity of the holds in large than in small vessels, 
whilst on the other hand the classification societies’ regulation 
and certain constructional considerations enable the depth of 
double bottom to be proportionately less in large than in small 
vessels. This improvemen), if is stated, renders profitable the 
use, in the deadweight trades for instance, of larger vessels than 
those which at present owe their employment to the fact that the 

n to possess an appropriate ratio of measurement to dead. 
weight tonnage. According to this invention the depth of double 
bottom is increased in manner that little or no waste space 
is provided in the holds, whilst increased water ballast space is 
provided in the double bottom and cannot therefore be counted 
against the ship in the ged of her measurement tonnage, 
the necessity for high tank holds for water ballast, with their 
attendant disadvantages of excessive tonnage measurement and 
risk of damage to cargo being thereby abolished. The design and 
construction of ships in accordance with this invention is de- 
scribed very fully in reference to numerous drawings. (Aecepted 
August 22, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &o. 
er, Manchester. Steam 


‘T-shaped pipe in each arm of which there is a valve, so that the 
junction pire may be used to convey steam between any in- 
dividual er and engine, from several boilers to one engine, 








2. 


or from one boiler to several engines, or generally as a means 
for equalising steam pressure throughout the system. (Accepted 
August 22, 1900.) 


16,608. T. H. Massey, Wigan, and L. Ashworth, 
Radcliffe. Steam Traps. [3 Figs.] August 16, 1899.—In 
this trap a vessel has a valve seating at or about its middle, and 
a steam inlet above and a condensed water inlet and outlet below 
the said valve seating, which is furnished with a valve having a 
spindle carrying at its free end another valve of less area, and 
adapted to operate upon a seating formed on the condensed water 
outlet, the steam and water inlets being both connected to the 
steam pipe from which it is intended to draw off the condensed 
water. The space in the vessel above the large valve is formed 


—Z 





with an outlet for draining the steam which may condense, and 
releasing the steam pressure therein, and the outlet is controlled 
by the large valve and may be connected to the condensed water out- 
let controlled by the smaller valve. When so much water has accu- 
mulated that the head is more than sufficient to balance the 
weight of the connected valves, they are raised, and the water 
flows away through the small valve. (Accepted August 22, 1900.) 


21,282. A. B. Brown, Beavers’. Starting Engine. 
(2 Figs.) October 25, 1899.—This starting engine is arranged to 
act on a lever on a rocking shaft connected to the main engine 
valve gear in any usual manner, and this lever has jointed to its 
outer end a rod having formed on it a screw thread working in an 
internally-screwed bush held in the outer end of a tube or 
columnar frame, the other end of which is jointed to a fixed 
bracket or base. The internally-screwed bush has fixed to it a bevel 
wheel or an internally-toothed spurwheel which is fitted to the 
tube or columnar frame with ba!] bearings ; and which is provided 
with spoke handles go as to be movable by hand when desired. In 
gear with the bevel wheel or spurwheei there is a pinion on a 


0) 3 














shaft which can be turned directly or through engaging gear by 
a Seat rotatory steam engine. The pinion shaft has also on 
ita wheel to allow of its being turned by hand. The engine 
is connected by two passages or pipes toa chest containing a con- 
trolling valve and having connected to it steam supply and ex- 
haust pipes. The controlling valve is movable by a well-known 
arrangement of floating lever, one end of which is connected to a 
striking-and-reversing lever, the other end being connected 
by a rod to the lever of the rocking shaft of the main valve gear, 
so that the controlling valve is returned to its neutral position on 
the lever becoming shifted to the required position. (Accepted 
August 29, 1900.) 


TEXTILE MACHINERY. 


14,936. W.and D. McGee, Paisley. Yarn Balling 
Machine. [5 Figs.) July 20, 1899.—In machines for winding 
yarn or thread into balls, and with the object of providing in 
conjunction with the thread-cutting mechanism of such balling 
machines mechanical appliances for drawing the cut end of the 
thread within the convolutions of the ball before the latter is 
removed from the yma | spindle, there is secured upon the 
bracket support of the thread cutter provided for each ball 
spindle, a guide wherein is fitted to slide crosswise a rod or bar 
carrying adjustably thereon a neédle provided with an eye, and 
bent or directed towards the cutter. The bar with the needle is 

ted or pressed in by a wedge or cam piece carried 





23,256. C. L. Turn Connec- 
tions. (3 Figs.) November 22, 1899.—Each boiler is pled 
to asteam junction pipe and to the engine supply pipe by a 





i wards 
by the sliding cutter bar, which is actuated in the usual way 








from a hand-lever, and upon the sliding cutter ji 

hook or crochet needle which, as it moves forward with the 
cutter bar, is arranged to enter the eye of the bent needle. 
In operation, when the thread ball has been wound the 
cutter is actuated by the hand lever to cut the thread, and b 
the movement of the cam piece thereby effected the bent needia 
is pressed ~~. the outer convolutions of the ball 

The crochet hoo! then passes through the needle eye, where. 
upon the flyer of the g machine is moved round to lay the 





Fig 4. { 





















































thread across the hook, which, on being drawn back on the return 
movement of the cutter mechanism, engages the thread as it ig 
cut, and draws the cut end through the eye of the needle. The 
movements of the needle and hook being timed, the needle ig 
then retracted and draws the cut end of the thread with it through 
the outer thread convolutions, and leaves it in the ball just 
before the latter is doffed from the winding spindle. One of the 
ball ending appliances is provided for rom 3 winding spindle, and 
they are all operated simultaneously by the hand lever which 
operates the cutters. (Accepted August 29, 1900.) 


12,646. R. F. and J. Alexander and Co., Limited, 
and J. Mackie, Glasgow. Tension Devices. (3 Figs.| 
July 13, 1900.—Tension devices for machinery in which thread is 
wound, are, for the purpose of preventing accumulation of grit or 
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refuse upon them from the thread, arranged so that the discs 
through which tension is applied are rotatable within a frame, the 
upper disc carrying a pin upon which perforated disc weights 
may be placed to increase the tension of the thread. (Accepted 
August 22, 1900.) 
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MISCELLANEOUS. 


20,224. T. J. O'Sullivan, London. Pigment. Octo- 
ber 9, 1899. (Convention Date, March 10, 1899).—Iron red paint 
for metal work is produced from boiled oil and the pigment 
according to this invention. In the manufacture of the pigment 
sawdust is soaked in a solution of sulphate or other salt of iron 
after drying, and is burned in contact with the air. The buroing of 
the sawdust leaves a p'gment comprising iron oxide and wood 
ash, which varies in colour from to brown according to the 
amount of the red oxide of iron present ; the colour being darker 
the smaller the proportion of oxide. (Accepted August 22, 1900.) 

12,137. W. E. Simpson, London. Lubricators. 
(2 Figs.) June 10, 1899.—Lubricators, ticularly adapted for 
the hot cylinders of high speed internal combustion motors, in 
which lubrication is facilitated by the addition of about 10 per 
cent. of flake phite to the usual lubricating oil or grease, are 
so constructed that graphite and oil may be supplied separately 
in constant proportions, and that the supply of mixture may be 
varied or shut off altogether when desired. In one single feed 
arrangement of such a lubricator a single cup may be divided bya 
vertical partition into two reservoirs, one for the graphite and one 





for the oil, each having the usual filling devices and regulating 
valves, as" glass Portions through which the quantities = 
lubricants in the reservoirs, and also the quantities = 
through the valves, may be always visible. The valves are = ~ 
ably of the screw-down or needle type, having screwed eH ; 
which are fixed pinions gearing with a central pinion ae ce 
milled head, and the dimensions of the valves, or the pi ef od 
the screws, may be so varied that the rotation of the mi a 
head in one direction or the other produces an agp oxink 
duction of the amount of lubricant supplied, while ma 7 * | 
constantly the same proportions of oil and graphite. ( 
August 22, 1900.) 


UNITED STATES PATENTS AND PATENT PRAOTIOB, 
Descriptions with illustrations of inventions patente in = 
United States of na eee = - the pret Bag 4 
ports of trials of nt law cases e , 
consulted, gratis, at the offices of ENomNERRine, 35 and 36, Bedford 
street, Strand, 
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AUTOMOBILES AT THE PARIS 
EXHIBITION. 
By G. F. DessacquEs. 
(Continued from page 489.) 
sum up the distinguishing features adopted by 
_ ee manufectunens velerved to: The motor i 
vertical with Panhard and Mors, horizontal with the 
others. The exploding devices are electrical with 
Delahay, Mors, F. het-Schneider, and La 
Parisienne; it has burners with Panhard and 
Dietrich; and either system can be employed, 
though preferably the latter, with Peugeot. In 
every case the cylinders are cooled by water 
circulation. For transmission and speed-changing, 
the manufacturers Delahay, Rochet-Schneider, La 
Parisienne, and Mors, employ belts. The Diet- 
rich Company transmit power by belting, and 





the motor without water circulation. Commencing 
with the motors themselves, as being the most 
important, and, in fact, the only interesting portion 
of the automobile, we have, first, the petrol engines. 
As regards their mode of working, all, or nearly 
all, are much alike. It is the four consecutive 
period motor, following the cycle known by the 
name of Otto or of De Rochas, and is the well- 
known gas engine cycle. The explosive mixture 
is drawn into the cylinder, and then compressed 
by the return stroke of the piston, and the explosion 
is effected by electric sparks or by an incandescent 
platinum tube. When it takes place it drives the 

iston forward, sweeping the burnt gas out of the cy- 
finder by the return stroke of the piston. The energy 
stored up by the flywheel at the moment when the 





piston is forced forward by the explosion, serves to 
provide the necessary work for completing the 


Fig.d. 
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change the speed by gear wheels; the Panhard 
and gnc peor seep used, atthe commence- 
ment, and still employ, gearing for both purposes. 
Lastly, the motor wheels of the Sabaiied sw ¢ con- 
trolled by chains, excepting in the case of the 
Dietrich Company, who, as we have seen, use 
special arrangements. 
Besides these main types, we find several others 
which are well and creditably known, but which 
may be classed among the new patterns, this review 
having for its special object to describe automobiles 
that have not been seen at the various exhibitions 
in France or in England during the last three 
years. There is, in addition, a host of small motor 
carriages and motor cycles. It is in these latter 
classes that we pro to commence our review ; 


and we will, i : 
only » In the first place, consider the all- 
these light 


question upon which the efficiency of 
vehicles depends, that is to say, cooling 











three other periods of the cycle of the motor. 
Automobile motors may be distinguished from the 
greater number of gas engines by a considerably 
increased speed of rotation. In order to reduce 
complication, and to simplify the various parts of 
the machine, the piston-rod is suppressed, the con- 
necting-rod being attached direct to the piston, 
which has the disadvantage of causing lateral 
reactions that may under some conditions set up 
rapid wear and seriously affect the durability of the 
machine. 

If we start a petrol motor of the most primitive 
type without any cooling device, it heats very 
rapidly, the cylinder soon becomes a dull red 
colour and the lubricating oil is carbonised so that 
the motor stops very shortly. Moreover, on account 
of irregularities in temperature, expansion is 
greater in some of the machine than in 


parts become heated and bound very often before 
the lubrication has been entirely stopped. Several 
remedies have been devised to meet this incon- 
venience ; the more important of them which are 
shown at the Exhibition may be briefly referred 
to. In one type, the outside of the cylinders is cast 
with wings. which offer a considerable cooling sur- 
face to the air when the vehicle is travelling. In 
the water circulation motor, the sides and the end 
of the cylinder are made with a double jacketing, 
in which water is circulated by means of special 
devices. This water, constantly renewed, flows to, 
and from, a reservoir, having a relatively large area; 
in this tank the water is cooled by contact with 
the surrounding air. In a better arrangement, the 
water circulates through tubes provided with wings 
to increase the cooling surface. In those cases in 





which the cooling wings are placed directly round 






Fig.s. 


( 





the cylinder, it is evident that they must be 
numerous and must present a considerable surface. 
Here several difficulties present themselves ; it is 
impossible to place the wings too close together, for 
in such a case the efficiency of a large part of their 
surface would be lost, the air not being able to cir- 
culate between them, so that the cooling action 
cannot take place. On-the other hand,~ they 
cannot be made with too large a surface, for the 
same reason in the first place, and also because the 
motor would be so enlarged as to become incon- 
venient. 

In order to give an idea of the importance of 
these cooling wings, it may be said that in the De 
Dion Bouton automobile of 1.76 horse-power, a 
type almost as well known in England as in 
France, and the cylinder of which is 2.76 in. 
diameter with a similar length of stroke, the body 
of the cylinder is made with 16 wings projecting 
about .8in. (Fig. 1); these wings are generally 
cast in one piece with the cylinder—this is the case 
with the De Dion Bouton motors and with many 
others. However, in certain types, as in the Aster 
motor, which is supplied to a large number of motor 
cycles and small carriages, the wings form a copper 
sheathing around the cylinder, while to obtain a 
still greater surface in contact with the air, these 





others, and from this the shafts and other revolving 


wings are corrugated. Some makers form the 
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wings by a continuous spiral which is attached to 
the body of the cylinder in a helicoidal groove ; 
as to the wings at the bottom of the cylinder they 
are in most part cast in one piece with it. Some 
manufacturers arrange these wings parallel to one 
another. In other cases they are made like a star 
radiating from the centre of the cylinder. 

Figs. 2 to 10 show a number of these cooling 
devices, that have proved more or less successful. 
Fig. 2 is the Gaillardet system. Fig. 3 shows the 
form of wings in the Renaux system. Fig. 4 is the 
Turgan-Foy arrangement, in which two cylinders 
are set opp: site each other, and the whole of the 
heating surfaces are ribbed with parallel projections. 








(S591 @) 


Fig. 5 shows a section of the ‘‘ Cyclone ” motor, in 
which the two cylinders are parallel, the whole 
outer surfaces being ribbed. Fig. 6 is a section 
of the Excelsior motor, with inclined cylinders and 
ribs, either parallel or radiating. 

It is known that when a metallic surface separates 
two mediums of different temperatures, as is the 
case with these motors, where the walls of the cy- 
linder separate the explosive mixture from the 
surrounding air, the quantity of heat which passes 
from one side to the other of the diaphragm is as 
much greater as the difference of the temperatures 
of the two faces is greater, and it also increases as 
the thickness of the separating plate is reduced. 
Reaching the outer face of the diaphragm the heat 
has two means of dispersion: by radiation and by 
conductibility—by radiation, that is to say, by the 
propagation of heat rays; and by conductibility, 
that is to say, by the heating of the air in contact 
with the diaphragm, the heat thus abstracted being 
only removed by the existence of an air current. 








The exact proportions of these two different means 
of lowering temperature are not known, but it may 
be safely assumed that conductibility plays the 
more important part because of the absolute neces- 
sity of a free air circulation around the cooling 
wings. With the object of increasing the efficiency 
of the cooling surface, some makers have tried the 
effect of covering the wings with special compo- 
sition ; unfortunately, the utility of this device 
is not so great as has been claimed. The surface, 
which freely passes away considerable quantities 
of heat, is also a freely absorbing surface, 
The facility with which the heat traverses the sur- 
face of a plate, to escape by radiation, is just the 





When the petrol tricycle was introduced, the 
motor fitted to it by Messrs. Dion Bouton had a 
cylinder 2.36 in. in diameter; this motor was run 
at a very high speed, and heated but little; its 
power, however, was soon found to be too low for 
climbing severe gradients. The builders then jn- 
creased the diameter to 2.76 in., and afterwards to 
2.95in.; they have even in special cases, for racing 
tricycles, furnished a cylinder of 4.7 in. in dia. 
meter. All these motors work under good conditions 
on level ground, because the speed that they give 
to the motor cycles, increases with the power of 
the machine ; it follows that the current of air, 
and, consequently, the cooling medium, becomes 
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same as that with which the heat traverses this 
same surface to penetrate on the other side. It 
follows, at all events for the wings, the flat sur- 
faces which are opposite to each other, and which 
surfaces constitute the principal part of the refri- 
gerating area, that the heat radiating from one sur- 
face will pass through those that are adjacent. 
This has the résult of uniformising the tempera- 
ture of the cylinder, which may be advantageous. 
But what may be the reverse of an advantage is 
that the nature of the surface which is most suit- 
able for rapid radiation may not be the best for 
good air contact and good conductivity. It would 
seem, on the contrary, that for this latter purpose 
the surface may advantageously be polished ; on 
the other hand, it is an unfavourable condition for 
radiation. Experience alone will prove if there is 
any real advantage in these clothing devices, but it 
would appear that it is not in this direction serious 
improvements should be looked for, and, after all, 
these are points of secondary importance. 





Vl pp 


more active as the necessity for the motor to keep 
cool increases. But it was soon realised that the 
tricycle, only being able to accommodate one 
person, was scarcely practical. To increase its 
usefulness, a fore-carriage was first fitted to & 
machine, and a number were built on this pattern 
in France by Messrs. Petit Jean and Co., Ohovan’s 
and others, intended to accommodate a supple 
mentary passenger. Other variations were tri . 
such as coupling to the tricycle an extra See 
mounted on a single wheel ; or, again, the tricyc’® 
was employed as a tractor in front of a + 
carriage ; such machines are still being made 

France. There were also built * number of pent 
seated vehicles, driven by the engines 7 “ 
originally for the motor cycles. It meee = 
natural consequence that the speed attaine a 
these heavier vehicles, carrying greater loads, s 
much less, the cooling activn fell and becam v 
insufficient. Moreover, as at that time, aa 
difficulties were encountered in mounting steep 
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gradients, it became necessary to adapt to these 

uadricycles, or small carriages, speed-changing 
devices. With such appliances it became possible 
to climb steep gradients, if they were short ; but 
on long inclines, the motor inevitably heated, 
and the machine became inefficient. 

Recently there have been constructed for racing 
automobiles very large motors without water circu- 
lation. It was for this special application that the 
Darrocq factory, which made the Songin, or the 
Buchet motors, fitted motor cycles with 6 horse- 
power and even larger engines. In the same way 
other motors—the Aster, the De Dion Bouton, the 
auto-motor, &c.—were made in sizes for racing 
purposes, which it was supposed would render cool- 
ing unnecessary. But under these conditions a 
special phenomenon disclosed itself. Thanks to 
the very high speed attained by the motor cycles, 
on which these engines were placed, the air current 
became so intense that ample cooling action took 

lace; the result followed that these motors are 
actually capable of driving a light motor cycle at a 
rate of 50 miles an hour; but they could not be 
fitted to a carriage running at 10 miles an hour, 
because in the latter case it would be necessary to 
add a speed-reducing device, leaving the motor to 
run at its ordinary speed, while the forward move- 
ment of the carriage was a slow one; from this it 
would result that the current of air would become 
insufficient, and the motor would heat. It is the 
same phenomenon which is produced when a speed- 
changing device is applied to an ordinary motor- 
cycle; there is more power available for climbing 
hills, but the reduced speed involves a great deal of 
heating. All this seems very simple and evident 
now, but many makers of the lighter classes of 
automobiles have not yet realised the importance of 
the subject. 

Among the interesting attempts made some years 
ago to supplement the imperfect cooling action of 
the wings, reference should be made to the 
Minerva motor, of which a section is given in 
Fig. 7. The original feature of this motor consists 
in an inner cooling device, in addition to the ordi- 
nary arrangement. Thus it will be seen in the sec- 
tion, the upper end of the piston P is prolonged by 
a tube C forming a smaller piston, which travels in 
the small cylinder A; by this arrangement the 
interior of the piston P, and consequently of the 
interior of the enclosed space B, are in constant 
communication with the exterior air, which is 
aspired and forced out through the tube C witha 
reciprocating movement of the piston. This 
arrangement shows very efficient cooling of the 
motor, and high degrees of compression can be 
obtained, as high as 601b. per square inch, without 
the maximum temperature—after prolonged run- 
ning—exceeding 280 deg. Cent. This was fully 
tested at the motor competition organised at the 
end of last year by ‘* La Laseaction Automobile.” 
It was then found that in a state of rest, when the 
cooling by the exterior wings was quite insignificant, 
such a motor could run at full load for more than 
two hours. without heating. The test was stopped 
after the two hours, because it was evident that the 
motor could have continued to run under the same 
conditions for an indefinite period; probably no 
other motor in the market which is not cooled by 
water circulation could give so good a result. In 
all other respects this motor presents no special 
peculiarity as compared with Pte types. 

Another very ingenious arrangement to prevent 
heating has been devised by Mr. Soncin ; these 
engines, which are built by the Ouzou factory, 
have been extremely successfal both for ordinary 
work and for racing. The following is the Soncin 
arrangement, which is illustrated by Fig. 8: The 
side of the cylinder is drilled around one line with 
& series of holes ; these holes are placed in such a 
position that the exploded gases can escape after 
the piston has been driven to the end of its stroke. 

© arrangement embodies, in fact, a premature 
exhaust so that the hot gases do not remain so long 
m contact with the walls of the cylinder, and the 
sudden expansion helps to reduce the temperature. 

his very ingenious arrangement has the unfor- 
tunate drawback of being very noisy, and render- 
ne lubrication of the cylinder almost impossible, 

@ oil being projected through the openings; it is 
& good racing motor, however, and there is not 
_ danger of dust entering by the holes in 

€ cylinder. The makers of this machine have 
ep introduced a modification by which the 

oles can be covered up, or opened at will ; by this 


without frightening ‘animals and people with the 
intense noise of a continual fusilade. 

The Fritcher and Houdret motor has a similar 
system of exhaust, but arranged more practically 
with a view of deadening the noise produced by the 
issuing gases, in addition to the ordinary exhaust 
shown at T (Fig. 9), which is fitted with a valve 
not shown in the section. There is another valve 
S that opens automatically under the action of 
the pressure in the cylinder, when the piston 
reaches the end of the stroke; by this arrangement 
there are two exhausts, one acting immediately 
after the explosion, and the other at the end of the 
stroke ; it is easy to adapt a silencing device to the 
two openings so that the noise may be considerably 
diminished. 

In another attempt to increase the cooling effect 
of the wings, a current of air is projected against 
them by means of a fan driven by the motor. 
The current of air is satisfactory, and perhaps 
justifies the complication involved; but it is a 
complication none the less, which it would be pre- 
ferable to dispense with. 

Some contractors have tried to get over the diffi- 
culty in another manner ; they make motors with 
two cylinders, so as to obtain sufficient power with 
very moderate diameters. With this arrangement 
it is not necessary that the cooling effect should 
be so intense. Complication of mechanism is, 
however, unavoidable, though it is, to a large 
extent, compensated by the security in working 
the engine. Of this type may be mentioned the 
Ader motor, made by the Sociétié Industrielle des 
Téléphones. The motor of the Excelsior Company 
is another example ; in this the cylinders are shown 
at an angle of 70 deg., while in the Ader motor 
their inclination is 90 deg. 

A curious arrangement is that of the Société 
Bourguignone d’Automobiles; it is shown in 
Fig. 10, and consists simply in dosing the surface 
of the wings with a water spray. As is shown in 
the figure, the exhaust gases leave the motor by 
the pipe B and enter an exhaust receiver C. On 
the pipe B is a branch D, and the exhaust gases 
flow past E to G—a three-way cock—by turning 
which the exhaust can be admitted to the air, or 
turned into the water chamber H. In the latter 
case, pressure is set up above the water contained 
in H, and, this water rising through the pipes X 
and Y, is discharged in spray through the small 
openings V and W, which are about 4 in. from the 
surface of the wings. The mixture of air and 
water escapes through the orifices, and, according 
to the makers, half a gallon of water is sufficient, 
under ordinary circumstances, to produce the 
required cooling for a distance of 150 miles. 

Mr. C. Terrot exhibits a small apparatus in- 
tended to project a strong current of air upon the 
wing surfaces, a device which has the advantage of 
being capable of adaptation to existing motors. It 
consists of a small vertical pump, which is fixed on 
the oil chamber in place of the regular lubricator. 
The current of air is projected against the surface 
of the wings. As to the lubricator itself, it is 
attached to another tube forming part of the ap- 
paratus, and a special arrangement prevents the oil 
contained in the chamber from being drawn out 
with the current of air. 

On the occasion of the Exhibition which was 
organised at Vincennes, a motor-cycle competi- 
tion took place, the special feature of which was to 
ascertain, not the speed, but the strength of con- 
struction and the consumption of petrol. The 
motor-cycle had to make the circuit of the track 
thirty times every morning and forty times every 
afternoon, during eight days, a distance equiva- 
lent to 100 miles per day. The mean speed was 
to be at least 18 miles an hour. At the commence- 
ment there were eighteen competitors, but only 
seven completed the test. The above Table con- 
tains some of the principal particulars. 

A very curious motor was exhibited by Mr. Le 
Pape, a well-known inventor in automobile circles. 
This engine is more powerful than the greater 
number of the smaller class, but there are no means 
of cooling. The sides of the cylinder are very 
thick, increasing from 1.4 in. at the rear end to 
2.5in. When running, the motor naturally be- 
comes very hot, but, —— to the inventor, 
the temperature never rises so high as to prevent 
the proper working of the machine. It never 
reaches a dull red-heat, and Mr. Le Pape states 
that he has run for seven hours in the workshop 
without any inconvenience; moreover, the extra 





arrangement, streets and roads can be traversed 





weight is not greater than that of the water cir- 
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Result of 800-Mile Motor-Cyele Tests at Vincennes. 
— 3 Os 
‘otor. U m- 
S| Kind ot Vehicle — oe 2 see) oe 
2 ° Cycle. Speed | ticn of 
g Dia- etrol. 
Z ineter Stroke. 
in. in, Ib. miles; gals. 
per hr 
1\Tricycle, Rochet-Petit| 2.9 3.00 244 | 28.9 | 4.62 
2 Ditto 2.8 3.16 286 | 24.9 4.61 
3 Ditto 2.95 3.15 400 | 20.8 6.5 
4|Tricycle,Créanche ..| 2.9 2.95 286 | 24.5 | 533 
7i\Quadricycle, Luc ..| 8.54 | 3.54 480 | 26.8 | 7.00 
8| Tricycle, ‘‘ L’Energie”| 8.0 | 3.54 300 | 26.9 | 8.22 
11| Motor cyclette, ‘‘ Wer 
ner” .. ee «| 2.44 2.03 88 | 25.0 5.25 
culating apparatus. It is almost needless to 


say that this motor has not yet come into the 
hands of independent experts for examination. 


(Zo be continued.) 





THE COLETTE-BOIDIN PROCESS. 

Tue Paris Exhibition contains examples of some 
very interesting and important improvements in 
the distilling industry. Among these one of the 
principal appeared to be the so-called ra pro- 
cess, now Sclae worked on a large scale by MM. 
Colette and Boidin at Seclin, near Lille. 

Pasteur demonstrated in some of his famous ex- 
periments that there lies between the low vital 
forms he called aerobic, and which require oxygen 
to maintain their growth, and the anaerobics, quite 
a series of organisms, indifferent to the presence or 
absence of oxygen, and which adapt themselves to 
their environment. Among these organisms are 
the mucors,* a special variety of ferment, that by 
preference live at the expense of hydrocarbonaceous 
matter, and particularly of sugar. These mucors, 
like other ferments, are normally aerobic ; they 
generally develop on the surface of nutritive 
media, creating a more or less compact mycelium, t 
through which the filaments that bear the organs 
of reproduction — rapidly. The mucor race- 
mosus is one of the most remarkable types of the 
mucors, and it provided Pasteur with the material 
for a famous experiment. If the mucor be culti- 
vated on malt yeast, it creates the white mycelian 
growth just spoken of, provided that the culture is 
made in a vessel containing a considerable volume 
of air over a sufficient quantity of yeast. If, when 
the mycelium is developed, it is broken up by shak- 
ing and is poured, with the underlying liquid, into 
another vessel containing the liquid, a remarkable 
phenomenon takes place, and the character of the 
development is entirely altered. Each fragment 
of mycelium is the centre of an active disengage- 
ment of carbonic acid gas, and as it appears, alcohol 
becomes present in the liquid. 

The industrial application of such ferments would 
be of insignificant importance, if they ssed 
only the property of producing alcoholic fermenta- 
tion, which they show in common with yeast. They 
have, however, another characteristic which gives 
them their originality and value. This is their - 
property of saccharifying starch by the aid of a 
special diastase, | in such a way that when introduced 
into an appropriate nutritive medium, they trans- 
form the starch into alcohol, and thus they can 
directly replace the malt and yeast processes. 
It will be seen from this that their place in in- 
dustry should be one of great importance. It is 
clear that if any of these organisms are found to 
possess active saccharifying properties, and are able 
to support doses of alcohol similar to yeast, such 
organisations could be employed in the industrial 
fermentation of amylaceous ies. 

It is such a ferment as this which Dr. Calmette, 
director of the Pasteur Institute at Lille, dis- 
covered and isolated in Chinese yeast. In 1892, 
when director of the Bacteriological Institute at 
Saigon, he made a close investigation of this 
ferment, and published the results of his investi- 





* «A genus of fungi (typical genus of the Mucovace or 
Mucoimi) having sporangia of one sort only, zypospores 
borne on branches of the mycelium, or on sporangial 
branches; common moulds, on various decaying sub- 
stances.” —Standard Dictionary. : 

+ Mycelium. ‘‘The vegetable portion of a fungus, 
consisting of thread-like tubes, containing protoplasm, 
drawing nourishment from the substratum, and compar- 
ble a to the root system of higher plants.” 
‘Ibi 


=: “A white amorphous com d that acts asa fer- 





ment, converting starch into extrine and sugar, found 
in germinating grain,” —ZJbid. 
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gations in the Transactions of the Pasteur Insti- land produces a small quantity of alcohol, about 2.4 
tute. From this we reproduce the following pas- | per cent., in six days. If placed only on the surface 
sages: ‘‘In China and Indo-China various sorts of of the yeast it oxydises the maltine without produc- 
wine and brandy are produced from rice by means ing alcohol. Among all the kinds of microbes or 
of a special ferment of great activity, and which | ferments that I have isolated, this amylomyces is 
has been confused in error with the Japanese Koji, | the only one possessing in a high degree the power 
in the few books where it is mentioned. It is|of saccharifying starch. We must attribute to it 
prcduced by the action of a ferment and several | the principal réle in the complex action of Chinese 
varieties of alcoholic yeasts, and saccharifies cooked | yeast on cooked rice.” : 

starch with surprising energy. Its manufacture is| M. Boidin, collaborating with M. Rolants at the 
the monopoly of a small number of Chinese indus- | Lille Pasteur Institute, demonstrated the possi- 
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contains a considerable amount of dextrine, which 
is not directly fermentable. The yeast can only 
transform it into sugar and make it disappear, if the 
liquid contains amylase. An undesirable result fol- 
lows, the impossibility of working aseptically. The 
liquor cannot be boiled without a total destruction 
of the amylase, which it is necessary to preseiva 
intact ; and, on the other hand, boiling only is 
efficient in destroying-the numerous other germs 
brought into the liquor-by the malt and water. It 
follows that the intervention of these germs cannot 


sé 























Fie. 2. Mucor A, Compietrety Deve.orep. 


trials, and the native distillers are quite ignorant 
of the method of preparing it; it is known to 
Europeans as ‘Chinese yeast,’ and is sold in 
small flat cakes about the diameter of a 5-franc 
piece ; it has a granulated surface and is grey in 
colour. The cakes are covered underneath with 
fragments of rice.” The process is symbiotic, i.¢., 
due to the action of various yeasts and moulds which 
co-exist. Dr. Calmette isolated the active principle, 
a diastatic mould which he terms amylomyces 
Rouxii, and says, speaking of this ferment: ** Its 
oreferable environment is the must of beer, either 


bility of cultivating the ry ee for distillery 
purposes (see ‘‘ La Biére et les boissons fermentés, 
1897”). Experiments showing the advantages of this 
utilisation, were made on a large scale, in sterilised 
vats holding 300 hectolitres, in the distillery of 
M. Colette, at Seclin, near Lille. 

It may be of interest to recall in mere outline 
the processes usually followed to-day in the pre- 
paration of alcohol from grain. The latter is cooked 
under pressure, until the starch cells burst and 
gelatinise. Afterwards the mass is treated in a vat 


Fic. 3. Mucor B, SHowrne Ort GLOBULES. 


be prevented, though many methods have been tried; 
the best remedies, however, are only palliatives. 


We may now pass on to consider the industrial 


ee of the system, which is so successfully 
an 


skilfully employed by MM. Colette and Boidia, 


to overcome these difficulties. By their process 
the liquor has to be sterilised. 
portance whether it contains amylase, 
ment is capable of producing it. M 
ferment saccharifies the starch actively, 
necessa 
saccharified : it is sufficient that the greater part 


It is of no im- 
as the fer- 
Moreover, as the 
it is not 


that the grain should have been perfectly 





iquid or solidified by gelatine or gelose,* and 
especially amylaceous substances cooked by steam. 
Placed in beer yeast, it develops in flocculent masses, 
* “An amorphous gummy compound in Chinese moss 
and seaweeds,” —Jbid, 





at a suitable temperature, with a quantity of malt 
rich in amylase, and sufficient to saccharify all the 
starch. The lower the saccharification tempera- 
ture, the smaller is the quantity of dextrine ; but 
whatever process may be followed, it is impossible 
to transform all the starch, so that the must 





of the starch should be soluble, the ferment geims 
do the rest of the work. From this it follows that 
the use of malt is reduced to the minimum re- 
quired to produce the solubility. These are — 
essential features of the process, the advantages © 
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GAS-DRIVEN POWER PLANT FOR THE ORLEANS TRAMWAYS. 


(For Description, see Page 526.) 
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Which will be understood from the following de-| applied in stages so as to bring the pressures pro- 


&cription : 


ively to 3.5 or 4 atmospheres, the time taken 


he grain is placed in the high-pressure boiling|in this operation being 3 hours. At the end of 


vats, with 


twice its weight of water; the heat is|that time, the mass in which all the starch is 
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gelatinised, is thrown into a vat containing crushed 
malt and cold water in sufficient quantity to insure 
that the final temperature of the mixture does not 
exceed 70 deg. Cent. The quantity of ‘‘ green” 
malt employed, estimated as dry malt, does not 
exceed 1 percent. of the weight of this mashed 
grain ; this proportion is amply sufficient to pro- 
duce the liquefaction of the starch, which is the 
only object to be attained in the mixing vat, as has 
been shown by the experiments of MM. Colette 
and Boidin. The mixture remains in the vat for 
about a hour. 

From the vat the liquor passes into a steriliser, 
in which it is heated to 120 deg. Cent., correspond- 
ing to a pressure of two atmospheres, sufficient to 
destroy all the germs that may be present. After 
this has been done the sterilised ised liquor is discharged 
into the fermenting vat. 

This is one of the most original and interesting 
stages of the process. In the department there 
are five vats, each holding about 1000 hectolitres 
(22,000 gallons); they are aseptic and absolutely 
closed. In these vats the fermenting and culture 
processes are carried on with the same certainty 
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as in a laboratory culture tube, of which, indeed, 
they are the reproduction on a great scale. Each 
vat is connected by a pipe opening into its domed 
cover with the steriliser. At the bottom is a 
discharge pipe for the liquor, and at the top there 
is a tube through which the carbonic acid gas can 
escape; this tube leads to a receiver holding 
about 4 hectolites (90 gallons), through which the 
as passes before escaping. A manhole at the 
ottom of each vat permits of cleaning when 
required. There is also a glazed opening in the 
side to admit of the level of the mixture being seen. 
Within the vat there is a stirrer, the shaft of which 
passes through an air-tight gland ; a thermometer 
indicates the internal temperature, and there are 
two openings in the dome, through one of which 
the fermenting operation is started, while samples 
can be taken from the other at intervals. Finally, 
and this is an important detail, there is a steam 
pipe, and another for injection of air, which it is 
unnecessary to say is thoroughly sterilised before 
admission. Every precaution is taken that at no 
moment of the process can there be any contami- 
nation from unsterilised air or liquid ; upon this 
the success of the process depends. The use of 
cocks and valves is avoided, because it is impos- 
sible to keep them tight when exposed to the rapid 
and wide ranges of temperature ; wherever a cock 
is unavoidable, it is so arranged that any leakage 
shall be from the interior of the vat. 

The liquor flows from the steriliser into the 
fermenting vats under the pressure due to the head 
in the former; in this way each vat is filled by 
successive charges from the steriliser, the vat itself 
being effectually sterilised, a result obtained as 
follows. The first charges of heated liquor delivered 
to the vat are, prior to their being sterilised, 
treated with doses of sulphuric or hydrochloric acid. 
As soon as these charges are in the vat, jets of 
steam are injected, sufficient to keep the liquor in 
gentle ebullition, which is maintained until the 
vats are completely charged. During the boiling 
of the first a sean f which, it will be remembered, 
are dosed with sulphuric acid, the steam rising 
from the liquid condenses on the sides, and fallin 
back, takes with it any germs that might exist, an 
these coming in contact with the boiling, acidulated 
liquor, are rapidly destroyed. Any admission of 
germs through the valve at the top of the vat is 
prevented by the continuous escape of steam. 

Investigations made by M. Boidin show what 
might have been supposed—that the formation of 
saccharifying diastase and its action, are interfered 
with by the presence of the acid in the liquor, and 
it is necessary to reduce this to a neutral condition. 
This is very simply done at Seclin, where the water 
supply is a Lge with lime. The total 
amount of acid in the first charges from the steri- 
liser is small, and it becomes entirely neutralised 
by the lime in the water of the subsequent charges. 

The process, so far as has been described, brings 
the fermenting and sterilised vats full of boiling 
and neutralised liquor. The jet of steam is now 
shut off and, instead, a jet of air efficiently steri- 
lised is forced into the vat, not only to balance the 
partial vacuum resulting from condensation, but to 
create and maintain a slight pressure within the 
vat. The liquor has now to be cooled, which is 
done with a continuous water spray delivered from 
perforated pipes upon the cylindrical sides of the 
vat. The operation is effected not only by the 
difference in temperature between the water and 
the vat, but, and chiefly at first, by the rapid 
evaporation which the flowing water envelope 
sets up. The cooling process is continued for five 
hours, when the charge should be reduced in tem- 
perature to 38 deg. Cent. It will be remembered 
that each vat holds 22,000 gallons of liquid, the 

roducts of transformation of 10 tons of grain. 

hings are on a large scale at Seclin. 

Impregnating the charg: with the mould is the 
next process, for which the temperature of 38 deg. 
is the most favourable. The germs are introduced 
through a tube in the top of the vat, precisely the 
same precautions being taken as when cultivating 
germs in the laboratory. A very small amount of 
ferment organism suffices when the mass of the 
charge is considered. The germs are cultivated on 
100 grammes of cooked starchy material—rice or 
fragments of bread—suspended in sterilised liquor. 
When culture is complete, the spores are found in 
enormous numbers, but they certainly do not weigh 
a decigramme. As soon as impregnation is effected, 
a jet of air is forced into the vat, and the agitator 
shaft s started. The object of stirring is not only 





to maintain a uniform temperature in the mass, but 
what is of much greater importance, to prevent the 
mycelium of the ferment from forming a matted 
growth on the surface of the liquid. 

At the end of 20 hours it is impossible to take a 
sample for testing from any part of the vat, without 
finding numerous mycelian filaments in the micro- 
scopie field. The work of saccharification has com- 
menced, and the quantity of diastase produced is 
sufficient to carry on and complete the process. 
The development of the culture may be left to con- 
tinue under the same conditions ; the ferment will 
transform the sugar into alcohol and carbonic acid 
as the sugar appears in the liquid. 

Experience has, however, shown that if the germs 
are left to do all the work, the operation is slow, and 
there are obvious advantages if it can be hurried 
without affecting the efficiency. The vat is cooled to 
a temperature of 33 deg. Cent., the air injection is 
stopped, and, with the usual precautions, a small 
quantity (some cubic centimetres) of pure yeast 
made in the laboratory is introduced. Here is 
the symbiosis, which Dr. Calmette reported on, 
in the action of the Chinese yeast. This dosing 
ferments the sugar as soon as it is formed. 
Three days after the yeast has been added, the 
process of fermentation is complete ; the contents 
of the vat show no trace of starch, and may be at 
once distilled. This, told as briefly as may be, is the 
process carried on currently in the Seclin works, 
and which forms one of the most interesting and 
novel exhibits in the group of Chemical Industries 
at the Paris Exhibition. The process is based on 
the application of a principle new in distilling ; 
that of simultaneous saccharification and fermenta- 
tion, in an aseptic medium. Lately there has 
been discovered a new germ defined as mucor B, 
which has the same properties, but is much more 
active in this sense, that while mucor A cannot 
treat liquor more concentrated than 10 kilogrammes 
of grain per hectolitre of water, mucor B is 2} times 
more energetic, and is efficient in concentrations up 
to 25 kilogrammes. It is probable that this 
superior race of germs will still further improve 
the process. 

The Colette and Boidin system differs from the 
older processes of alcoholising amylaceous material 
chiefly in the fact that the process in all its stages 
is carried out: in an aseptic medium. Instead of 
saccharifying with malt, exposed to contaminated 
air, MM. Colette and Boidin work with a solution 
of starch, sterilised by heat in a closed vat, where 
the saccharification of the liquor proceeds under 
the influence of a minute dose of mucedines (from 
1 to 14 grammes for 2.5 tons of grain). Fermenta- 
tion is produced by a further addition, in the same 
proportions, of the special laboratory prepared 
yeast. 

The advantages claimed for the system are : 

1, Aseptic saccharification which assures a 
complete transformation of the starch. 

2. Economy in malt, which in its ne mare 
loses from 10 to 12 per cent. of its weight from the 
combustion of the same quantity of starch. This 
loss is prevented by the use of germs, of which 
1 gramme replaces 3000 kilogrammes of malt, and, 
therefore, avoids a minimum loss of 300 kilo- 
grammes of starch (equivalent to 2 hectolitres of 
pure alcohol) in a vat containing 25,000 kilo- 
grammes of grain. 

3. Entire absence of loss due to useless or 
harmful ferments. 

4. Absolute regularity in the process due to 
advantage No. 3. 

5. A higher efficiency as regards quantity ob- 
tained from a charge. 

6. Considerable advantage with residues. In the 
old German system, which was the best, as it gave 
the highest result in alcohol, the residues contained 
starch, but which was very acid and of low value. 
In the Colette-Boidin process, the residues contain 
no starch, they acidify but slowly, and consequently 
have a relatively high feeding value for animals, as 
was tested by a series of careful experiments carried 
out at Temesvar, in Hungary. 

7. In consequence of holding starchy and gummy 
matters, the residues under the old process could 
not be filtered or evaporated in vacuum. In the 
new method, the starch being entirely removed, 
filtration is easy ; the expressed liquid is free from 
gummy matter, and it can be evaporated in a triple 
effect plant. The actual process at Seclin is as 
follows : The cakes that come from the filter press 
are dried in an oven, till they contain only 4 or 5 
per cent. of water; the liquid obtained from the 


filter press is concentrated in a multiple effect to 
25 deg. Beaumé. ‘The dried cakes are mixed with 
a small quantity of syrup till they become plastic, 
= then made into convenient shapes for cattle 
food. 

8. It has been found that a variety of the germs 
are oleaginous. The mucor B used by MM. 
Colette and Boidin contains in its tubes 30 per 
cent. of oil. The fully developed colony of germs in 
a charged vat weighs from 600 to 700 kilogrammes, 
so that with each charge there is a bye-product of 
100 kilogrammes of oil, that has a market value of 
75 francs. Samples of this oil are shown at the 
exhibit of MM. Colette and Boidin. 

9. The interesting discovery was made by M. 
Donnard that glycerine could be distilled from the 
waste, and at the present time a plant for this 
purpose is being installed at the Seclin works. 

Other advantages are claimed for this extremely 
interesting process; enough has been said, how- 
ever, to explain why the exhibit of MM. Colette 
and Boidin attracted such a large measure of 
attention at Paris. 





SOME EXISTING GAS-DRTVEN POWER 
PLANTS. 
by Puiur Dawson. 
(Continued from page 466.) 

Tue tramways of Orleans have their electrical 
power generated by producer-gas driven engines. 
This station is a very well designed one, and reflects 
great credit on Mr. Jhonet, the engineer responsible 
for this installation. The rolling stock comprises 
12 motor cars and 12 trailer cars. The line was 
opened in May, 1899. 

Figs. 19 to 21 gives a plan and sections of the 
power station. There are two Crossley gas engines, 
each having one 9-ton flywheel, having a diameter 
of 2.50 metres. Each gas engine has two cylinders, 
as seen in Fig. 19. The electrical portion of 
the wer plant was supplied and _ installed 
by the Société Alsacienne, of Belfort. The 
motors and controllers on the cars are of the 
Thomson - Houston type. Each gas engine is 
rated at 165 brake horse-power, and is direct-con- 
nected by means of a ‘‘ Raffard ” coupling, in which 
the rubber rings have been replaced by a continuous 
rope wound round the projections of the clutch, to 
a 110-kilowatt shunt-wound generator, supplying 
current at a pressure of 550 volts, and running at 
180 revolutions per minute. A battery of Pulvis 
accumulators is used, numbering 265 cells. Each 
cell contains 15 plates, set in lead-lined wooden 
boxes, having sufficient room left for inserting six 
more plates in each cell, should the capacity of the 
battery have to be in at any future time. 
The capacity of the battery is 450 ampere hours, 
at a discharge rate of 450 amperes for one 
hour. No automatic switch is used in connection 
with this battery ; an automatic booster being used 
which insures the battery being constantly kept 
charged, and which can be regulated so as to work 
with any necessary discharge rate. y 

Fig. 22 shows this arrangement diagrammatically, 
and it is due to Mr. Pirani. A compound wound 
booster is direct connected to a shunt wound motor 
driven off the traction board. — All the line current 
can pass through the series winding of the booster 
by means of a series of shunts, the compounding on 
the booster can be changed, and the. ge sere of 
current ing through the series coil regulated at 
will. The booster in the present case is rated at 
25 kilowatts, and can raise the potential 200 volts 
so as to charge the cells. By means of this type of 
booster, a practically constant load is kept on the 
generators. As soon as the current required on 
the line exceeds the capacity of the generator, the 
batteries furnish the rest. This is caused by the 
current when it has reached a given limit demagn!- 
tising the booster, and causing the current from the 
accumulators to flow into the line. When the 
requirements of the line are less than the aye! 
of the generator, the reverse takes place ; t ; 
voltage of the booster rises, and the spare Liat 
the generator is used to charge the battery. 1116 
device has so far worked most satisfactorily. 

The gas is supplied by two Fichet-Heurty ons 
producers. Fig. bt gives a general view : 
producing plant, and Fig. 23 a ~~, Po 
producers themselves. Anthracite co + 
Anzin, Belgium, is used; and a charge 1s P tical 
the producers about every half hour. A ve - . 
| boiler supplies steam at a pressure of 100 Ib. to 
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square inch. To start the boiler a coal is burned, 
but when once started producer gas is burnt under 
the boiler. Hot air is sucked through tubes in the 
as flue which conducts the producer gas to the 
scrubber. This helps to cool the gas, and at the 
same time heats the air, which is injected by 
means of the steam jet into acone in the middle 
of the producer, an surrounded by red-hot fuel. 
The firebars of the producer form a cone, and can 
be revolved by means of a handle, as shown, 
Fig. 33. This gives a good idea of this producer, 
which is of the Taylor type. By this means all 
clinkers can easily be got rid of. The gas passes 
through a scrubber, a washer, and a chemical 
cleaner, and then into the gasometer. The gaso- 
meter has a capacity of 150 cubic metres. 

The water used in the jackets of the gas engines 
is driven through the jackets by means of an elec- 
trically driven pump, and then pumped into a cool- 
ing tower, and from there flows into a reservoir 
having a capacity of 250 cubic metres. A tank 
having a capacity of 46 cubic metres is placed out- 
side the station at a height of 6 metres, and into 
this the cooling water is pumped. Fig. 34 shows 
the gasometer. te 

The manager's office is situated between the car 
repair shop and the generating station, and he can 
therefore see everything that is going on. 


(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue Institution of Mechanical Engineers held 
the first of its monthly meetings for the coming 
session at the Institution House at Storey’s Gate 
on the evening of Friday last, the 19th inst. 

The President, Sir William White, occupied the 
chair, and, on entering the theatre, was most 
cordially received by the large number of members 
who were present, this being the first time he has 
attended a meeting since his recent illness. 


ProroseD DicTioNARY OF ENGLIsH, GERMAN, 
anD FrencH TECHNICAL TERMS. 


After the usual formal business had been trans- 
acted, the President called on the secretary to 
read a letter that had been received from the 
Verein Deutscher Ingenieure, respecting a pro- 
posed dictionary of technical terms. In introduc- 
ing the matter, Sir William White said the subject 
had been considered in council, and. it had been 
decided that it was not advisable that the Institu- 
tion, as a body, should be committed to undertake 
a part of the work, but that the matter should be 
brought forward at a general meeting, and the co- 
operation of individual members invited. The fol- 
lowing is a copy of the letter : 


Berlin N.W., im Juli, 1900. 
Charlottenstrasse 43, Ecke der Mittelstrasse. 
German fon nag ise the urgent necessity of 
having a reliable Technical Dictioi » especially in the 
three principal languages, viz., English, German, French. 

On account of this the Society of German Engineers 
Verein Deutscher Ingenieure) has taken up the question 
iow to produce such a Dictionary. The iety would 

readily spend time and money for this purpose, if this 

aim could ——— be attained. But this will only be 
possible, if our colleagues in England, the United States, 
and France give their assistance. For this end we appeal 
to the technical and scientific societies at home and abroad. 

Tn case of consent, we venture to suggest that the societies 

should select suitable members, by the aid of whom the 

Editor of the i who will be appointed by our 

Sosiety, would be brought into touch with such scientific 

industrial men as are willing to furnish the technical 
€xpressions appertaining to their special branches. 

t must, however, be mentioned that the above detailed 
collaboration of the technical societies and the scientific 
and industrial circles is expected to be rendered gratui- 
only as otherwise the expenses would become too heavy. 

n the other hand, no monetary or other contribution to 

the work is demanded. 

© beg to ask whether the Institution of Mechanical 

— a . = to enyd as above explained, 

: e Englis' in the compilation of an 
International Technical Diptionary, 

Yours respectfully, 
VEREIN DEUTSCHER INGENIEURE, 

Peters. 
To the Secretary of the Institution 

of Mechanical Engineers. 

Pd sora R. Smith, speaking on the subject of 
© “etter, urged the great importance of the pro- 
we In his own work he had not found technical 

oomreiey of any assistance, they were all abso- 

A bad. He pointed out that one may read 

— and German of the ordinary character for 

sored years or more, and yet occasionally have to 
Up a word in a dictionary. How much more, 








therefore, was the use of a dictionary needed for 
technical work. He expressed his regret that the 
Council had decided against giving help in the 
work as regards the Institution as a whole. He 
thought if Italian were included in the dictionary it 
would be an advantage. 

Sir William White said he had not been present 
at the Council meeting when the question was 
brought forward, but he was aware that no want 
of sympathy was felt in regard to the proposal. It 
was concluded that the best course would be to 
inform members of what had occurred, and in that 
way enlist their sympathies. The difficulty of 
selecting members to undertake the work would 
be considerable, and the Council thought that 
voluntary offers would be much more satisfactory. 

Mr. Bryan Donkin agreed with what Professor 
Smith had said; the practical question was what 
branch would the Professor take up? He, the 
speaker, was prepared to take up steam. 

Sir William White here said that it would be 
better if the names of those proposing to under- 
take any part of the work were sent in to the secre- 
tary, and the Council would then have the matter 
before them. 

Mr. Macfarlane Gray suggested that the sheets as 
compiled should be laid in the reading room of the 
Institution so that members would be able to con- 
sult them; and also, we understood Mr. Gray 
to say, offer suggestions and corrections. The 
President remarked that this seemed a good 
practical suggestion. Another member asked if 
the book would be open to the public to purchase. 
Would the information be simply used for com- 
mercial purposes in the ordinary way of publica- 
tion? Sir William White stated that he understood 
the German Society would be the owners of the 
work, and that the book would be published by the 
Society for sale in the ordinary way. As it was 
desirable that the meeting should proceed with 
the ordinary business, he considered that the 
discussion might be closed, but a note of it should 
be prepared and circulated, so that what was pro- 
posed to be done might be known. It was evidently 
the feeling of the meeting to doall that was possible 
to forward the work. 


Tue Action oF STEAM IN AN ENGINE CYLINDER. 


One paper was set down for reading at the 
meeting, this being a contribution by Mr. Bryan 
Donkin, entitled ‘‘Observations on an Improved 
Glass Revealer for Studying Condensation in Steam 
Engine Cylinders, and rendering the Effects 
Visible.” This paper we commence to print in full 
in our present issue. At the conclusion of the 
reading of the paper by the secretary, the Presi- 
dent asked Mr. Donkin if he wished to add any- 
thing to what had been read. In reply, the author 
pointed to the three different forms of revealer on 
the table, and suggested that the instrument might 
be used with advantage, it was open to anyone to 
make it, and the information given in the paper 
with the illustrations yave all the data needed for 
the purpose. An important point in using it, how- 
ever, was first to heat up the revealer before using 
it, so that the glass would not crack. Observa- 
tion of the drops of condensed water was a little 
difficult as the action was so quick. Efforts had 
been made to photograph them, but hitherto with- 
out success. It was necessary to have a very 
strong light, and to get the proper time for expo- 
sure was very difficult, the changes being so rapid. 
It would be interesting if the temperature of the 
drops could be determined ; possibly this could be 
done by electrical means, but there were many 
difficulties to be overcome first. 

Professor Unwin was the first speaker on the 
discussion. He said that eight or ten years ago the 
author had been good enough to invite him to 
visit his works at Bermondsey, where he had seen 
this instrument. In the earliest form of the appa- 
ratus it was shown very clearly that there was con- 
densation in the engine cylinder, that this in- 
creased during one part of the stroke, and that 
re-evaporation followed. Since then the author had 
expended a great deal of time and ingenuity in 
making the —_- conform to the conditions 
inside the cylinder. He appeared to think that he 
had succeeded so far that the —— represented 
the action on the cylinder wall with an accuracy of 
85 or 95 per cent., but necessarily that statement 
could not be more than a guess, and the speaker 
leant to the opinion that the apparatus must be re- 
garded as giving only qualitative indications. The 
author, by a phrase in the paper, made a point of 








the fact that the water was in the shape of drops, 
and not asa film as, he stated, was generally sup- 
posed. The speaker thought this statement lent 
itself to misconception. If the water were in 
globular drops on the cylinder walls, the point of 
contact would be simply a point, and the ex- 
change of heat toes therefore be necessarily 
between the water and steam only, the metal tak- 
ing no part in the action ; if, however, the water 
adhe to the cylinder walls, over a large sur- 
face in patches, there would be conduction of heat 
between the metal and water, and the action would 
be the same as that of a continuous film. The 
exchange of heat in that case would be between 
the patches of water and the metal of the 
cylinder itself. The author had stated that the 
heat-absorbing properties of cast iron are much 
greater than their heat-emitting properties. Pro- 
fessor Unwin failed to quite understand what the 
author thought he had discovered in regard to 
this matter. M. Nadal, to whose theoretical in- 
vestigations, as published in the Revue de Mécanique, 
the author had referred, made a distinction between 
the heat absorption by wet surfaces and its 
emission by dry surfaces. But this was well 
understood. The author seemed to imply that 
the same wet surface absorbed more heat than it 
emitted, and this was a very different matter, and 
seemed impossible. For if it were so, the cylinder 
wall would soon become red hot. There must be 
a balance between heat absorption and emission, 
except so far as there was a small outward drain of 
heat due to radiation. 

Mr. Macfarlane Gray, referring to the illustration 
of drops of water, asked if the drawing was pre- 
pared from actual observation, i.e., were the large 
and small drops really arranged symmetrically as 
shown in the picture. The author replied that that 
was so. Whereupon Mr. Gray said the matter 
was extremely interesting. 

Professor Capper agreed with Professor Unwin 
that the paper was interesting from a qualitative 
point of view, but he took exception to quantitative 
conclusions being drawn from it. There might be 
a connection between the form of the deposited 
water and the statement made in the paper. The 
author has said that all experiments were carried 
out with fairly clean surfaces. A little oil from 
the cylinder might perhaps have been on them 
in. places, but they appeared quite dry and a little 
rusty to the touch. It might be, the speaker 
thought, that the patches of oil had possibly ex- 
isted, and that they had some effect upon the shape 
of the drops, whilst there might also be dry areas 
which would set up other conditions. In speaking 
of experiments conducted in May last with different 

ressures of steam in the jacket of the revealer cy- 
inder, it was stated that at the start, and for some 
time after, the steam heated the cylinder to a given 
temperature. Steam was then shut off and effects 
noted until a constant and minimum temperature 
was reached, due to the steam from the low-pressure 
cylinder. The object was to determine the different 
rates of cooling of the previously heated revealer cy- 
linder, the only condition varied was the temperature 
of the little cylinder. Comparing the results, it was 
seen, Mr. Donkin said in his paper, that the walls 
assumed, not the mean temperature of the two 
strokes, but merely that of the steam stroke only. 
Professor Capper, referring to these statements in 
the paper, pointed out that the thermometer by 
which the temperatures were taken was } in. in dia- 
meter, If the thermal gradient were steep the 
thermometer would ‘not take the temperature of a 
point, but of a relatively considerable length of the 
gradient, the mean at that length being given. The 
deductions drawn by the author were not, there- 
fore, anna 4 borne out by the experiment, the 
temperature shown by the thermometer was above 
the mean temperature of the stroke. It had been 
said that more heat had been shown in one experi- 
ment than another; but that was due, he con- 
sidered, rather to the steepness of the gradient 
than to the effect of water on the walls. 

Mr. Rounthwaite said that, as a _ practical 
engineer, he had come to look-out for hints that 
would help him in his daily work. He had had an 
idea that the phenomena stated in the paper 
occurred inside an engine cylinder ; but it was now 
possible to absolutely see the effects. It was shown 
that by heating the cylinder the condensation could 
be got rid of. That also could be deduced from 
reasoning, but the speaker would ask whether the 
fact were of wide practical application. If rubbin 
surfaces were dry they were likely to be cut, an 
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this was found by experience not only with high, | of the stroke and re-evaporation during the expan- | 
but with low-pressure steam ; as an example, he/sion period, thus showing that the cylinder acted | 
would point out that tail-rods gave more trouble as a condenser at the beginning of the stroke and | 
than any part of an engine, which was attributed | as a boiler at the end. 
to the fact that no water got access to them. Mr. Henry Davey thought that the author had 

Sir Frederick Bramwell read an extract from the | given valuable qualitative results ; but his quantita- 
Transactions of the Institution for the year 1859. | tive data were open to criticism, because the experi- | 
Mr. John Penn had narrated some experiments, | ments were on so small a scale. Apparatus of that 
and the late Mr. E. Cowper described how he had | size might be questiuned. He was of opinion that 
fixed a water-gauge glass to an engine cylinder, by | the observations made by means of the revealer 
means of which he had shown that there was| were quite accurate, but the deductions were 
partial condensation of the steam at the beginning subject to error. By means of a diagram on the! 
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blackboard, he explained that the mean temperature 
of the diagram was at a point nearer the end than 
the beginning of the stroke, so that the nig 
temperatures were applied to heating up the 
metal for a longer time than the lower age 
tures were applied for cooling. This mig 
account for the fact that the mean temperature 
assumed by the metal was higher than that = 
the steam, and that it might not be necessary 
assume that the metal had a greater eg” 
absorbing than it had of rejecting heat. Pes 
imagined two objects of different tempera 
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being applied to a third for equal lengths of 
time. It might be assumed, then, that the third 
object would have the mean temperature of the 
other two. He did not think, however, that 
in the experiments under consideration, the time 
of application was equal, the temperatures above 
the mean were in contact longer than the tempera- 
tures below the mean. Professor Hudson Beare, 
he might state, had in hand some experiments 
similar to those of the author, although he had 
not used a revealer. These experiments would be 
published later, but a great difficulty had been 
experienced in getting consistent quantitative 
results, there being so many disturbing influences ; 
this had delayed the work. 

Mr. Schonheyder suggested that it would be a 
valuable addition to the apparatus if a movin 
piston were added to the revealer, as this woul 
flatten down the drops of water, and thus more 
closely imitate what took place in the engine cylin- 
der. The piston could be worked from the outside 
by means of connecting-rods and small stuffing- 
boxes, and small quantities of oil could be added 
now and then, as in the case of the engine cylinder. 
These alterations would make the results more 
comparable with those of steam engine practice. 

Professor R. Smith pointed out that the author 
had remarked that the results might be taken as 
within 15 to 5 per. cent. of accuracy. This, he 
concluded, was put forward as a-guess ; and though 
it might be true, it might be otherwise than accurate. 
The other quantitative results were derived from 
the thermometer, but that, he would point out, 
was not a part of the original revealer. The ther- 
mometer showed the temperature a little way from 
the surface. He agreed that the amount of con- 
densation depended on the temperature of the steam 
and expansion curve and not on the exhaust line. 
The author did not think that the drops of water 
effected the exchange of temperature, a view the 
speaker did not support ; if, however, the author 
meant that the exhaust period was dry and therefore 
that water did not then produce an effect, then he 
would admit the conclusions drawn. He was of 
opinion, however, that the combination of glass 
in the revealer did not represent what was present 
in the actual steam engine, and this might affect 
the results. He would, therefore, suggest that 
two small windows should be made in the engine 
cylinder itself, one for admission of light and the 
other to look through. He referred to the quick- 
ness with which the change of temperature follows 
the change of pressure in steam, but it was well 
known that the interchange of temperature in 
water was a slow process ; this was a fact that ought 
to be taken into consideration in estimating results. 
The rapidity with which water was diffused in 
steam was another factor of importance, for the 
water might not be uniformly mixed throughout. 

In replying to the discussion, the author said that 
there were a good many points upon which he 
would like to reply in writing. In regard to Pro- 
fessor Smith’s suggestion to bore holes in the 
cylinders and make windows, the result would be 
that nothing at all would be seen owing to the film 
of oil that would smear over the glass. He did 
not quite follow Mr. Davey’s remarks, and he would 
prefer to reply to them in writing. In regard to 
what Professor Unwin had said, he, Mr. Donkin, 
had already stated that the drops were more of a 
hemispherical shape. The suggestion made by Mr. 
ches besder had already been carried out, but it 
was found that the small piston suggested had no 
effect whatever on the results. e agreed with 
what Professor Capper had said in regard to obtain- 
ing the mean temperature of the walls. The 
remaining points raised in the discussion he would 
reply to in writing. 

Sir William White, in proposing a vote of thanks 
to the author, said that whether the results were 
quantitative or qualitative, they were at any rate 
extremely interesting, and the Institution was in- 
debted to the author for his contribution to the 
transactions. 

The meeting was'then brought to a conclusion. 

The next meeting will be held on Friday, the 
16th proximo. 





Lgan’s Royat Navy List.—The new issue of Lean’s 
Royal Navy List has just been published. It gives - 
ticulars as to the standing of all the officers of Her 
Majesty’s Navy, together with details as to the service 
record to some of the more distinguished of them. A full 
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list of the vessels of the Navy and their officers is also 
included, 
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THE BRITISH ASSOCIATION. 
(Concluded from page 493.) 
AxnsoRPTION SPECTRA AND CHEMICAL CONSTITUTION 
oF OrGanic SUBSTANCES. 

Tue report of this committee, drawn up by Pro- 
fessor W. N. Hartley, F.R.S., too essentially 
chemical for our columns, shows the valuable help 
that the spectroscope affords. The. absorption 
bands have already readjusted our views on the 
constitution of several series of compounds ; and 
Professor Hartley now quotes examples of a transi- 
tion of euolic into ketonic forms in the course of a 
few hours. The persistent absorption band of 
ammonia has conclusively been traced down to 
pyridine bases, of which not more than 0.00001 
gramme need be present to account for the selective 
absorption shown by ordinary aqueous ammonia. 
Physiologically very interesting are the researches 
on gelatines, starches, sugars, ferments, and albu- 
menoids ; the albumenoids associated with carbo- 
hydrates are, to judge by the absorption bands in 
the ultra-violet, different from animal albumen. 
The committees on the Bibliography of Spectro- 
scopy and on Wave Length Tables also presented 
further reports. 


Tue ConsTITUTION OF CAMPHOR. 

Three papers on this subject might just be men- 
tioned, contributed by Dr. Aschan, of Finland, 
Julius Bredt (not present), and Dr. A. Lapworth. 
The President, Professor Perkin, Jun., has him- 
self investigated this problem, which has occupied 
chemists for 20 years, and will apparently continue 
to do so. The Section inclined towards Dr. Lap- 
worth’s views. 

ELECTROLYTIC QUANTITATIVE ANALYSIS. 

The sixth report of this committee records the 
further castes ee of Messrs. Emerson Reynolds 
(chairman), Charles A. Kohn (secretary), H. H. 
Froysell, F. J. Brislee, G. OC. Clayton, W. C. 
Ramsden, on the determination of bismuth and of 
iron, when accompanied by other metals, or (iron) 
contained in animal products. Only in this latter 
can the electrolytic determination of iron be regarded 
as convenient. But the general interest of the pro- 
blem lies in the fact that the electrolytic iron 
deposits, not only when obtained from citrates or 
tartrates, but also when obtained from double am- 
monium oxalates, are impure with carbon. As 
oxalic acid splits cleanly into CO,, CO, H,0, it has 
hotly been contested that no carbon could be depo- 
sited from oxalates ; yet it isso, and the fact seems 
to mark once more the strong affinity between iron 
and carbon. The carbon probably comes from 
some carbide, resulting from the decomposition of 
the oxalate, as a smell of hydrocarbons is noticed. 


SENSITIVENESS OF METALLIC SitveR To LiGurt. 


Major-General Waterhouse presented a further 
communication on this subject. Pure silver foils 
and silvered glass, exposed to solar radiations in 
exhausted glass tubes, give invisible developable 
images and, in the presence of water vapour or 
with continued ogee visible images. Thin 
films of silver on glass become visibly affected on 
both sides on full exposure, the rays penetrating 
through the silver. The electrolytic coating on 
silver electrodes, a grey deposit on the kathode, and 
a yellow deposit on the anode, obtained when dis- 
tilled water is electrolysed by weak currents, are 
equally sensitive. The visible images are not dis- 
solved by photographic fixing agents, nor by dilute 
nitric acid. The following observation is curious: 
When glass is silvered on one side, and covered 
with an aluminium screen, out of which a pattern 
is cut, on the other, this screen not being protected 
from the air, the silvered surface becomes affected. 
When this surface is then placed on another 
silvered glass, a clear sharp image of the screen 
pattern appears after a few days on that second 
silver surface ; and the first plate can impress a third 
plate, and probably more, in the same manner. The 
author thinks rather of physical than of chemical 
effects. 

Tue Errects or Coprrrk oN THE Human Bopy. 


Dr. Hime, of Bradford, made a vigorous on- 
slaught against the copper myth. He has examined, 
at intervals extending over several months, the 
liquid and solid excretions of healthy persons, en- 
gaged in smelting works and brass shops, and of 
others who had purposely swallowed ‘‘greened” 
vegetables. He has found copper in abundance in 
the excretions, but no injurious effects had been 





noticed by any of these persons. The excre- 
tion’ is slow, and the copper may exist for 
months in the blood, for years even, without 
causing any discomfort. Both in the coppered 
vegetables and in the excretions, the copper existed 
as an insoluble compound. People going to Wies- 
baden, &c., swallowed copper every day in the 
water of their ‘‘ health resort ;” copper occurred in 
cereals, wines, shellfish, fruits, and was, in fact, a 
normal constituent of the body. Copper arsenite 
was a poison, but that had nothing to do with the 
copper, and the alleged fraud in ‘* greened” vege- 
tables was imaginary; the copper did not make 
old peas look green, and any injurious effects were 
vail due to ptomaines. Medical men prescribed 
doses of copper, to be taken three times daily for 
months, much larger than the amount of copper 
that could be in coppered vegetables. Copper was 
the most ancient metal, but the ancients had never 
suspected it; and the classical researches of Leh- 
mann and his pupils, who experimented upon 
themselves for months, ought to have settled the 
matter. 

Perhaps some one of the public analysts, whom 
Dr. Hime charged with the responsibility for the 
copper myth, may take up the challenge. Nobody 
in the Section contradicted the author, though Mr. 
F. W. Richardson would have liked to hear the 
other side. We should, too; we confess, we dis- 
trust suspiciously green beans—we do not know 
whether peas are greened in any particular manner 
—though many metallurgists certainly share Dr. 
Hime’s view. 

INFLUENCE OF PRESSURE ON THE FORMATION . 

oF Oceanic Satt Deposits. 

This paper, by Dr. H. M. Dawson, of Leeds, con- 
cerns tachyhydrite, one of the least valued com- 
pound salts of Stassfurt. It is a double chloride, 
Ca Cl, + MgCl, + 12 H, O, which separates as 
such only at temperatures higher than 22.4 deg. 
Cent. ; at lower temperatures, the two chlorides 
fall out separately. Dr. Dawson finds that pres- 
sure has hardly any influence on this formation ; a 
pressure of 100 atmospheres only raised that 
characteristic temperature by 1.5 deg. This is in 
agreement with thermodynamical considerations, 
and the pressure influence should be small for 
other salts likewise. Other salts being insoluble in 
the remaining mother liquor, Dr. Dawson con- 
cluded that during the tachyhydrite deposition of 
Stassfurt the temperature must have exceeded 
22.4 deg. Cent. 


CarBponic ANHYDRIDE IN THE AIR. 

The amount of carbon dioxide in the air is 
small, but may vary by about 10 per cent. 
Schloesing has advanced the theory that the 
amount is regulated by the oceans, by the produc- 
tion or dissociation of bicarbonates. If that be so, 
Professor Letts and Mr. R. F. Blake, of Belfast, 
pointed out in this paper, the influence of latitude 
and of oceanic currents should be appreciable. The 
increase in CO, over land during night time is 
ascribed to the cessation of plant growth and the 
increased exhalation of CO, from the soil at lower 
temperature. Snowfall is also credited with an in- 


fluence. All these points require further study, and} 


to facilitate such examinations by scientific expedi- 
tions, the authors have constructed a special appa- 
ratus which combines features of the apparatus of 
Pettenkofer and of Miintzand Aubin. Sealed tubes 
are prepared containing weak solution of caustic 
potash. The same authors also read a paper on a 
method for estimating the dissolved oxygen in 
water, sewage effluents, &c. 


DIsTRIBUTION OF CHLORINE IN West YORKSHIRE. 


Mr. W. Ackroyd, F.I.C., of Halifax, read two 
papers. The first concerns the distribution of 
chlorine in flowing and underground water, a ques- 
tion which has fully been studied by Mason for 
Massachusetts and Connecticut. Owing, probably, 
to the nearness of the sea on both sides, the Yorkshire 
figures are about ten times higher than the Massa- 
chusetts values, where the minimum is 0.07 parts 
of chlorine in 100,000. The highest Yorkshire 
hills gave the lowest values ; more chlorine is found 
as we approach the sea, but, as might be expected, 
the percentage varies a good deal. On hill slopes 
we find most chlorine as we come to the bottom ; 
Halifax is a striking example of this type. 


Actpity oF Moortanp Waters. 


The second paper deals with the acidity of moor- 
land waters, on which source for water supply many 





Yorkshire towns, especially of the West Riding 
rely. The water may give rise to plumbism, A 
case in kind occurred at Huddersfield in 1881 ; jt 
was not understood at the time, but there is ‘no 
doubt now that the plumbo-solvent action of moor. 
land water is connected with their acidity. The 
acidity is due to carbonic acid and peaty acids, and 
is determined by titration with phenolphthalein 
as indicator, the total acidity being calculated on 
its sulphuric acid equivalent. It varies between 
1 and 44 parts in 100,000. Peaty grounds of small 
incline are particularly acid, and such water igs 
dangerous on account of its action on lead pipes, 
Various plumbism epidemics had caused much 
discussion. Dr. Hime afterwards referred to 
Bradford and Sheffield, where neutralisation with 
lime had proved resultless, but Mr. Ackroyd had no 
doubt that plumbism would not occur if the acidity 
did not exceed 0.5. This figure, which was sup- 
ported by reference to various supplies, he there- 
fore proposed as limiting standard of acidity. 


Tue Heatine anp Licutinc Power or 
Coat Gas. 


Mr. T. Fairley, F.R.S.E., F.1.C., pointed out 
that there is no direct connection between light- 
ing and heating power of gas. The question is 
important as gas becomes more and more popular 
asa heating agent. Coal gas consists of methane and 
hydrogen, together making up about three-quarters 
of the gas, and small quantities of heavy hydro. 
carbons, water vapour, carbon oxides, nitrogen, &c. 
The first two control the heating value, and, together 
with the heavy hydrocarbons, the lighting value in 
ordinary burners. The same burner is not suit- 
able for both purposes, however, and the paper did 
not deal with incandescence burners. That heavy 
hydrocarbons raise the illuminative power more 
than the heating power, explains why carburetted 
gas has a less heating value than ordinary coal gas ; 
air and nitrogen drawn into gas lower its lighting 
power more than the heating power. Mr. Fairley 
has experimented with all kinds of gases, including 
hundreds of tests with Dowson gas. In his tests 
he uses an improved calorimeter of the Junker- 
Dowson type. A measured quantity of gas is 
burned, and the combustion products are passed 
through a system of copper syphon tubes, round 
which water circulates. The water runs off freely 
above; no rubber tube must be attached to the 
end, as that would introduce a syphon action ; 
rubber connection tubes should be avoided as much 
as possible, and the gas turned on and off by aid of 
a by-pass. His Table of average results, lighting 
power in standard candles, and heating power in 
pounds of water heated by 1 deg. Fahr. per cubic 
foot of gas, shows that the heating power rises fairly 
steadily, with ordinary coal gas, from 553 Ib. for 
11 candles to 704 for 18 candles. This corresponds 


approximately to the empirical formula: British 
heat units = 25 (candle power + 10); but thereis, 
of course, no direct dependence ; and the protest 
raised by a member was uncalled-for, as Mr. Fairley 
had himself accentuated that point. 


SMOKE. 

Dr. J. B. Cohen, of Yorkshire College, Leeds, 
had sent a paper, in which he vigorously pleaded 
for pure air, as we had not in vain pleaded for pure 
water. He has studied the question very fully. 
To determine the amount of soot, he filters the air 
through cotton wool, which he finds preferable to 
asbestos, though owing to its hygroscopic character 
one plug must be weighed against another. Most 
of his experiments date back to 1894. Over the 
four square miles of Leeds, 800 cwt. of soot were 
suspended at any moment, 1.2 milligramme per 
cubic foot. Twenty tons of soot went up into the 
air daily, which meant a waste of 3001. worth of 
coal annually. To this we had to add the high 
washing bills, which he had taken pains to compare 
for town and country, and all the discomforts. 
One-half per cent. of the coal burned in works 
went away as soot; the domestic hearth contri- 
buted 5 per cent. of the whole soot amount. The 
soot contained 15 per cent. of oil ; hence the sticky 
nature of the soot. In town, 24 times as much 
soot fell on snow as 9 miles away from it, as tests 
made with glass plates show. One-quarter of our 
daylight was shut out by soot. At Nottingham 
the smoke problem had been solved in the interests 
of the lace industry, and it could be solved else- 
where. We only wanted an extension of the 
Alkali Act. 

In the discussion, Mr. Fairley remarked that 
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was chiefly responsible for the blackening of their 
walls ; the injury to plant life was more marked in 
the case of evergreens than in that of quickly-grow- 
ing plants. Mr. A. H. Allen, of Sheffield, con- 
sidered it a disgrace that the boiler furnace smoke 
nuisance should be tolerated. But as long as 
magistrates inflicted ridiculous fines on manufac- 
turers, we had little hope for improvement, though 
matters had mended of late. There was trouble 
with the reheating furnaces, whose reducing flames 
were practically produced by smoky gases, and 
which were not subject to the Act. Professor 
Smithells, of Leeds, was afraid that science had 
spoken its last word; the Government and local 
authorities did nothing, because they know that 
the public was apathetic. Mr. Alexander Siemens 
would not condemn the magistrates, who understood 
the difficulties of the manufacturer ; there was per- 
versity in coal and the apparatus for its use, as 
well as in the manufacturers. He reminded the 
Section that Sir William Siemens had introduced 
gas furnaces seventeen years ago ; they had required 
much capital outlay, but electric motors and gas 
stoves, which Dr. Cohen had also recommended, 
would diminish the smoke nuisance. The discus- 
sion was continued by two Bradford physicians, 
Dr. Macdonald and Dr. Hime. Both complained 
of the leniency of the magistrates; but the re- 
iterated references to discomforts, ladies’ dresses, 
and curtains were rather superfluous, after all that 
had been said. Dr. Horace Brown, who occupied 
the chair, remarked that he was also a manufac- 
turer ; and as he did not wish to be fined, he fined 
his men when they did not fire properly. 


THe BraprorD SEWAGE AND ITS TREATMENT. 

This isan excellent paper by Mr. F. W. Richard- 
son, F.1.C., the Bradford City Analyst. That the 
Bradford sewage belongs to the very worst of the 
kingdom is due to the wool-combing, the chief 
local industry. Adelaide greasy wool contains 22.5 
per cent. of grease, 15.4 of organic, and 23.6 of 
mineral impurities; whilst the corresponding figures 
for mohair (Angora goat wool), are only 1.9, a trace, 
and 7.5 per cent. respectively. The heavy greasy 
wool loses 60 per cent. in washing, and in the busy 
days of two years ago over 20 tons of wool grease 
went every weekday in the sewers; 371 tons of 
wool were then washed daily, containing altogether 
about 47 tons of grease and 99 tons of other im- 
purities. At present the Bradford trade is abnor- 
mally depressed, but his figures referred to the 
normal busy times. Wool grease is a very com- 
plex substance, which would give the chemists 
plenty of work for many years yet. One of 
its chief constituents is wool wax, which has 
a remarkable emulsive power. By saponifica- 
tion this wax is split into about 60 per cent. of 
more or less hydroxylated fatty acids, and 40 per 
cent. of fatty aleohols. The recovery of this grease 
will be dealt with in the next paper. It was, said 
Mr. Richardson, on the whole, in a very crude 
state, and left a most undesirable effluent, highly 
acid, and containing between 100 and 200 grains of 
grease per gallon, with an abnormal amount of 
nitrogenous matter ; the albumenoid ammonia was 
about four times as strong as in most crude sewages. 
To the daily dry-weather flow of 12 million gallons, 
the wool-combers contributed in suds and effluents 
about 1} million ; and five times as much precipi- 
tant was needed as with ordinary sewage. The 
difficulties in the sewage treatment were chiefly 
due to the emulsive character of wool grease, and 
the excessive amount of nitrogenous impurities. 

He had tried all sorts of treatments on a large 
scale. Lime gave a clear, but bad effluent and 
much sludge ; copperas followed by lime, a turbid, 
but better effluent and much sludge; sulphate of 
alumina was unsatisfactory at high cost ; acid ferric 
sulphate gave high purification, but an acid effluent; 
neutral ferric sulphate a less acid effluent ; basic 
ferric sulphate, manufactured after M‘Culloch’s 
patent, gave a purification of 62 per cent., and a 
neutral or slightly alkaline effluent ; but much sul- 
phate was required, and the process was, therefore, 
costly. Various biological treatments had been 
tried, as he explained in detail. He had isolated all 

inds of rare bacteria from his sewage and had 
attempted to cultivate special species ; but they 
na killed by the multitudes of others, and he had 
pager. swarms of microbes. It was not 
tens (70 to obtain nitrification with a high purifica- 
las (70 per cent. in the best cases), but it never 

ted long. The grease soon choked up the 





who had tried their skill at Bradford. If the whole 
of the wool-combers’ suds and effluents were kept 
away, the Bradford sewage could no doubt be 
treated biologically, with an immense saving. Fail- 
ing this, the best way appeared to be preliminary 
treatment with the cheapest precipitant obtainable, 
and the biological purification of the effluent, either 
on bacteria beds or land, preferably on both. 


THE TREATMENT OF WooLCOMBERS’ EFFLUENTS. 


This paper, by Mr. W. Leach, of Bradford, de- 
scribed the author’s patented process which Mr. 
Richardson had characterised as promising. It is 
under trial at the Fieldhead mills of Messrs. Smith 
and Son. In the ordinary process, the soapy suds 
are ‘‘ cracked ” with sulphuric acid ; the scum is 
collected, drained of water on coke or clinkers, and 
hot-pressed in bags, when sand, &c., still with 
15 per cent. of grease remains behind ; the waste 
liquor also contains from 25 to 45 per cent. of 
grease, and, at the best, 46 per cent. of the 
grease are recovered. In the French battage, the 
suds are beaten into a froth, and the scum is con- 
tinuously removed by scrapers ; but the recovery 
of grease was very poor in all these processes, and 
the effluents were offensive. He himself had 
neither effluent nor sludge. The trouble with the 
grease emulsion was that it had almost the same 
density as water, and would not settle at all. If 
it could be concentrated by water evaporation, then 
separation was possible. After convincing himself 
that tubular evaporators did not become choked, 
he had constructed a quadruple evaporator. In the 
top vessel the liquid is boiled in tubes surrounded 
by steam under a pressure of 6 lb.; the other three 
vessels receive the steam evaporated from the liquid, 
and work respectively with atmospheric pressure and 
minus pressures of 10 lb. and 14 lb., corresponding 
to the boiling points 230 deg., 212 deg., 150 deg., 
and 100 deg. Fahr. From the last vessel the steam 
goes to the jet condenser and air pumps. The con- 
centration ‘is continued to a density of 1.3, when 
the water percentage will have diminished from 
95.8 to 63.3 per cent., whilst the other percentages 
increase—grease, from 2.1 to 18.1 per cent.; car- 
bonate of potash, from 0.9 to 6.6; organic matter 
other than grease, from 0.9 to 7.9; and insoluble 
matter, from 0.3 to 4 per cent. The liquor is run 
into a centrifugal apparatus making 2000 revolu- 
tions, where the wool fat collects on the inner wall, 
from which it is continuously and automatically 
skimmed ; the soap, with all the potash, on the inter- 
mediate wall; thesand on the outer wall. The wool 
fat contains 94.7 per cent. of fat, which on boiling and 
settling yields a fat of 99.5 per cent. The potash 
liquor is further evaporated, and finally calcined, 
and distilled water is gained containing only 
ammonia, which is of assistance in the scouring 
operation. Mr. Leach may congratulate himself 
if he makes this process commercially successful. 
In the discussion of the two papers, Professor 
Perkin, Jun., stated that he had experimentally 
succeeded with all sewages, including wool-grease 
sewage, by allowing them to stand in a septic tank, 
and then treating them on bacteria beds. Mr. 
Allen thought, after unsuccessful attempts of his 
own, that burning the grease would be the best 
thing to be done. Mr. A. J. Martin, of Exeter, 
also hoped for a biological solution of the difficulty, 
and Professor Stevenson Macadam, of Edinburgh, 
insisted, at any rate, that everything possible must 
be done. 


Tue UTILisaTION or SEWAGE SLUDGE. 

Professor W. B. Bottomley, M.A., of King’s 
College, London, advocated once more the use of 
sludge as manure. He applies for precipitation a 
poor phosphate rock, pounds it, adds more than 
sufficient sulphuric acid to bind iron and aluminium, 
and uses the substance thus obtained, called phosa- 
lite, both as precipitant and as pressing agent for 
sludge. Experiments have been made at Chiswick 
and at Glasgow with good results ; at Chiswick he 
takes 7 grains of lime, followed by 12 grains of 
phosalite per gallon. The sludge gave a good 
manure; and as some sewages would not be amenable 
to bacterial treatment, he recommended his process, 
under certain conditions, for agricultural districts. 
Professor Perkin objected that the septic tank 
treatment would leave little material of manurial 
value, and Mr. Martin pointed out that any residue 
from the septic tank should be regarded rather as a 
soil than as a manure ; Mr. Bottomley appeared to 
have confused road grit and screenings with sludge. 





INDUSTRIES. 

This paper, by Dr. A. Liebmann, is also of con- 
siderable interest. It deals chiefly with silk imita- 
tiens. Woollen yarns showing the scroop and 
lustre of silk were introduced in 1894. They were 
obtained by means of chlorination, treating the 
material with hydrochloric acid and bleaching 
powder. Unfortunately the chlorine did not act 
uniformly, so that the dyed fibre looked streaky 
afterwards, making it suitable only for wefts and 
knitting yarns. Then the fibre turned yellow; it 
was further left, in some cases, in a condition very 
sensitive to alkalies, so that only acid baths could 
be applied with which no delicate shades can be 
produced. As regards artificial silks prepared 
from cotton and cellulose, some salen made 
by Réaumur in 1734 were very interesting. 
Réaumur points out that as silk is nothing but 
a solidified gum, we ought to be able to produce 
silk threads from gums or their derivatives. 
Chardonnet’s experiments became known in 1885. 
His threads, Dr. Liebmann stated, look irregular 
under the microscope, which is due to shrinkage 
during drying. Lehner’s thread is similar; 
Vivier’s looks like an eight, Millar’s is quite round, 
Pauly’s round or oval. In strength they are all 
inferior to natural silk ; cotton silks are probably 
stronger than cellulose products ; all lose consider- 
ably in strength when moist. Though the inflam- 
mability danger has quite been overcome, artificial 
silk remains suitable only where appearance, apart 
from quality, permits. Unsuitable for dresses, it 
makes splendid wraps, trimmings, borders, &c., and 
is largely used as weft for silk and cotton fabrics. 

Mercerisation, Dr. Liebmann continued, has be- 
come very important. Cotton fibre treated with 
strong caustic alkalies shrinks and afterwards dis- 
plays a silky lustre, which persists through bleach- 
ing and dyeing; the fibre further becomes stronger 
and attracts mordants and colouring matters more 
readily. Yarns have to be selected, spun from 
long-staple cottons ; they should be double yarns, 
the more slackly doubled the better. Pieces to be 
treated should be woven from such yarns. Whether 
the stretching of the yarn is simultaneous with the 
mercerisation or subsequent to it, a much-contested 
question, does not matter at all in Liebmann’s 
opinion. As novelties he mentioned Kleinewever’s 
process, who applies centrifugal force as stretching 

ower, and a mercerisation machine exhibited at 
aris, which aspirates the caustic through the 
stretched cloth. 

A good exhibition of artificial silks had been 
arranged at the Technical College, to which the 
chairman, Dr. Perkin, Sen., drew attention. Mr. A. 
Rowbotham strongly recommended ramizfibre, but 
Dr. Liebmann thought it was not sufficiently elastic 
for silk production. Mr. A. F. Reid pointed out that 
artificial silk made us less dependent on American 
cotton; and mentioned that he possessed specimens 
of silk, produced biologically from sugar. Chemists 
had a wide field open for further investigation. 

We have been obliged to pass over purely 
chemical papers, presented by Messrs. Cross, 
H. B. Dakin and J. B. Cohen, W. R. Hodgkinson 
and Simpach, Ruhemann and H. E. Stapleton- 
Fenton, H. O. Jones, and Miss Gossling. 

The British Association is to meet at Glasgow on 
September 11, next year. 





SUSPENDED RAILWAY AT THE PARIS 
EXHIBITION, 

Amone the various exhibits at Vincennes in that 
claes of Group VI. devoted to transportation, is a 
working length of ne railway sent by the 
Continentale Gesellschaft fiir Elektrische Unterneh- 
mungen, Nurenberg. This exhibit approximates closely 
to the line already described in these columns (see En- 
GINEERING, vol, lxix. s 412, 438, 501), and after 
the close of the Exhibition, it will be used for the sus- 
pended railway now in course of erection by the com- 
pany. Our illustrations, on pages 528 and 529, explain 
the method of construction and working; the system, 
as will be seen, is of the central post type. The ex- 
hibit consists of two spans each of about 100 ft.; the 
girders across these openings were made by the 
Vereinigte Maschinenfabrik, Augsbourg and Nuren- 
burg; the three columns on which they are carried 
were erected for the exhibitors by MM. Daydé and 
Pillé, of Paris. The car, which is of the same type as 
those running on the Elberfeld-Barmen line, will be 
put in service after the close of the Exhibition ; it 
was constructed by Messrs. Van der Zypen and Charlier, 
of Kéln-Deutz. The electrical equipment was installed 
by Mesers. Schuckert and Co., of Nurenburg. 
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THE HAMBURG-AMERICAN LINER 
** DEUTSCHLAND.” 


In our issue of September 21 we published an en- 
graving showing the twin-screw steamer Deutschland 
as she appears when in motion. In the present issue 
we commence the reproduction of a very complete set 
of drawings, showing all the details of her construc- 
tion. On our two-page plate will be found a longi- 
tudinal section, four cross-sections, and three deck 
plans. As the publication of the remaining engravings 
must, of necessity, run through several issues, we 
withhold the description of the ship for the present. 
In the meantime, we may recall the fact that the 
Deutschland is the fastest vessel afloat, apart from 
torpedo craft, and that her dimensions are : 

Length overall ... ... ~¥ ... 6864 ft. 

», _. between perpendiculars ... 662 in, 74 in. 
Breadth ... oe eve es ee 44 ft. 
Depth (moulded) ... 29 ft. Lin. 
Displacement __.... 23,000 tons 
Registered tonnage 16,000 ,, 

She was built and engined by the Vulcan Company, 
of Stettin, for her owners, the Hamburg-American 
Company. 








THE AMERICAN UNDER-FEED STOKER. 

WE illustrate on this page 8 mechanical stoker, of 
the under-fed type, now being introduced by the 
Under-Feed StokerCompany, Limited, of 31, Walbrook, 
K.C, In Fig. 1, a general view is given of a stoker 
complete with its grate; whilst in Fig. 2, the 
front covers are shown removed; a longitudinal 
section is represented in Fig. 3. Referring to the 
latter, it will be seen that beneath the coal hopper is 
a conveyer screw, which forces the coal along to the 
furnace, where it meets with jets of air escaping 
through the tuyere slots shown, thus supplying 
the oxygen needed for combustion. There are, it 
will be seen, no grate bars, but the fuel lies 
in a pan. Only the upper lays of the coal can 
burn, since they alone come into contact with the 
air supply. The coal, as it rises towards the tuyeres, 
undergoes a coking process, owing to the heat radiated 
from the burning fuel above. All gases are thus 
driven off from the coal before it is burnt, and these 
gases passing up through a layer of incandescent fuel 
are completely consumed, and the formation of smoke 
prevented. The conveyer screw is usually driven by a 
small steam motor of special design, which operates 
the ratchet mechanism shown in Fig. 2. One of these 
motors is fitted to each stoker, so that it is unnecessary 
to supply shafting or belting, the only connection 
mooie being a small steam pipe to the boiler. Occa- 
sionally the driving is effected by an electro-motor. 
The ash-pit, it will be seen from Fig. 3, is completely 
closed in, and is connected to some form of blower. All 
kinds of coal can be burnt with this stoker, from fine 
slack to good steam coal, any large lumps in the 
latter being broken by teeth at the outlet from the 
hopper. Cleaning is seldom required, it being only 
necessary to remove the clinker every 7 to 12 hours, 
the time varying with the quality of fuel used. The 
feed of fuel can be altered at will by throttling the 
steam supply to the driving motor. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 18. 

THE action of the Pennsylvania Railroad in placing 
an order on Saturday for 150,000 tons of rails at 
26 dols. per ton, with condition that they were to have 
the benefit of any decline that occurred by date of de- 
livery, will hardly be followed by Western and 
Southern roads. It is also believed that, in considera- 
tion of special freight rates, this price is paid. The 
idea is to keep up prices, but the whole 26 dols. fabric 
will tumble about the heads of the railmakers, as it 
ought to. There is trouble brewing worse than ever. 
The ae ggg of 2,000,000 tons will be only partly 
covered at this time. The prices of Bessemer and 
billets remain the same, but ore will drop next year 
40 per cent. The railmakers hold optimistic views re- 
garding railroad building, and believe we are entering 
upon another railroad-building era, which will make 
26 dols. cheap. The daily newspapers have columns 
of wrangling over the steel-rail situation. There are 
some dangers of a break in the combination. The steel 
trade outside of rails is lacking in interest. Consump- 
tion is no less, but buyers are all waiting until the 
American people tell William J. Bryan to go home to 
Lincoln, Nebraska, and shut up. We have had over four 

ears of his screechings, and have determined to silence 
ties on November 7. 

To all appearances there will be a great rush of 
business aie the election. A good authority says 
over 100,000 cars are badly needed. Steel pressed 
car capacity is solda yearahead. Locomotive builders 
have been asked to make estimates on over 200 engines 
within six weeks. Lumber is strong, and mills are 
busy, except where not supplied with logs. Manu- 
facturers of building material are about winding up 
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| sufficient abundance and in the right location, together 
with the difficulty of transportation to furnaces, and 
the controlling of a supply of coke and coal, will 
| hamper efforts, 


for the year, although building operations will drag 
out for two months. The American Steel and Wire| 
Company will soon have a competitor in a new steel 
lant of great productive capacity in the Union Steel 
a: The Jo yr is 10,000,000 dols. | 
ers for 1,000,000 tons of pig iron at Pittsburg . : 
await the results of the election. Bessemer pig is | Ba ore as ees ‘“ ee 
getting lower daily. Sales were made at Pittsburg | 20-in ahs in. gas mains from Pittsburg to connect 
at 13 dols. last week. Steel billets have been sold at | \ith its Greene Pet and West Virginia gas-fields; 
16 dols. Tank plate, 1.15 dols. per 100 lb. ‘and when these mains are completed they will double the 
prices are still on the down grade. There is talk of carrying capacity from the fiel seesing the company 1n 
the railroads building their own steel rail mills; but | a position to assure its patrons a plentiful supply of g# 
the difficulties of securing the right kind of ore in | for domestic use for many years. 
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THE PARIS EXHIBITION ELECTRIC 
POWER STATION.* 
Messrs, SULZER BRoTHERS, OF WINTERTHUR, 
SWITZERLAND. 

Tue horizontal tandem engine (see page 536) which is 
coupled with a triphase generator by the firm of J. J. 
Rieter and Co., now a company, also of Winterthur, 
normally develops 650 effective horse-power at 100 
revolutions. By varying the cut-off from 25 per cent. 
to 40 per cent. of the stroke, the power may be raised 
to 900 horse-power. The chief dimensions are : 


High-pressure cylinder, dia- 

meter... Pe ane ... 525 mm. (207 in.) 
Low-prescure cylinder, diameter 875 ,, (35.5,, ) 
Stroke en a web re go (488 55.2 


The valves of this engine are provided with four 
seats, but they are especially fitted for very early cut- 
off, in order to meet the requirement of dynamos 
having to run under low loads Jor long periods. This 
valve gear isa novelty. It makes use of levers which 
roll on an adjustable path. The outer end of the 
rolling lever is connected with the release mechanism, 
which is also of special construction, but controlled by 
the governor, the pawl describing a heart-shaped 
curve. The valve is clored in the customary way by 
means of a spiral spring ; the dash-pot, however, has 
been inserted in the rod connecting the outer end of 
the rolling lever with the release mechanism. In that 
part we find, further, an auxiliary spring for closing the 
levice, When at rest the rolling lever is completely 
lifted off its path. It starts on an idle circuit ; during 
this period, before the valve is being raised, the dash- 
pot aspirates. The opening of the valve commences 
only at the moment when the rolling lever comes down 
on its path with its inner end. The mechanical 
ratio of the lever system which effects this lifting 

ing high, the emallest valve rise. takes place with 

reat regularity, and the cut-off and government are 
aultless even at very low loads. 
a closing of the valve after release is brought 
my ut, not so much by the action of the dashpot as by 
© play of the rolling levers in conjunction with the 
springs and the inertia of the rods. The real air- 
— effect, indeed, does not.occur until after the 
Closing of the valve, and its chief object is to re- 
p-onegen the state of rest on the idle path. Under 
‘ eee circumstances, the resistance which the governor 

* See pages 647, 712, 746, 815, and 846 of vol. Ixix., and 

Pages 12, 50, 79, 131, 149, 207, 964, 296, 368, and 434 ante. 


has to overcome is reduced to a minimum, and the 
engine may be relied to run smoothly and uniformly 
at all loads. The movement of the exhaust valves is 
derived from the same eccentrics which actuate the 
admission valves, and likewise by the aid of rolling 
levers. The valve gear of the low-pressure cylinder 
is again of an analogous type, there being separate 
eccentrics with rolling levers for admission and exhaust 
valves ; the cut-off and the compression. can thus be 
varied within limits. 

The vertical twin-tandem engine, with revolving 
slide valve gear, again represents a different —_ 
The engine which drives an alternating current dy- 
namo of the Maschinenfabrik Oerlikon, has the fol- 
lowing dimensions : 


High-pressure cylinders, dia- f 
meter ... ‘ . 280 mm. (11.0 in.) 


Low-pressure cylinders, dia- 
meter ... ese eee eee 450 ” (17.7 a 
Stroke 400 ” (15.75 ” ) 


Working with a steam pressure of 156 lb. at 250 
revolutions, it develops from 350 to 475 effective horse- 
power according to the cut-off at 25 or 45 per cent. of 
the stroke. In consideration of the high piston speeds 
of 10 ft. to 13 ft. per second all oscillating masses are 
well balanced. The speed can be varied by + 10 per 
cent. by adjusting a weight on the governor. In order 
to minimise the number of oscillating parts, a single re- 
volving slide serves each pair of cylinders. The coupling 
between the governor shaft and the valve gear shaft 
automatically gives way when an abnormal resistance 
arises on the circumference of the slide. The lubricat- 
ing of all bearings and pins is also automatic, a pump 
returning the filtered oil to the distributor. The 
air pump is driven by cotton ropes, of which Messrs. 
Sulzer make a very large use, especially of the square 
section type, from the crankshaft. An engine of this 
size has been tested in the electric station at Luter- 
bach for the Aare and Emmen Canal Company, of Solo- 
Thurn, in April last. The steam consumption ranged 
from 7.78 to 8.00 kilogrammes per indicated horse- 
power per hour, working with an admission pressure 
of from 9.26 to 9,03 kilogrammes, when the engine 
indicated from 297 to 314 horse-power. That steam con- 
sumption would be 17.15 1b. or 17.64 lb., and the steam 
pressure from 131.6 lb. to 128.5 1b. per square inch ; 
the slight difference between the British and the con- 
tinental horse-power may be disregarded in these re- 
ductions. We also illustrate above-one of Messrs. 
Sulzer’s small vertical engines and dynamos that form 





a part of their admirable exhibit, 





GRAND TRUNK ECONOMICS. 


THE ratio of the working expenses to the traffic 
receipts upon the Grand Trunk Railway of Canada in 
the first half of this year was 67.42 per cent., as com- 
pared with 65.46 per cent. in the corresponding period 
of 1899. Maintenance of way and works cost anaddi- 
tional 8220/. in the first half of this year; mainten- 
ance of equipment an additional 62,953/.; and trans- 
epee charges an additional 67,7367. There has 

n a decrease of 8 miles in the length of line worked 
by the company, in consequence of the taking up of 
5} miles of the Chemong branch, and a readjustment 
of the mileage system. On the other hand, there was 
an increase of 1} miles in the leased and rented lines. 
This increase occurred in the lines on the Mon- 
treal Wharf, the property of the Montreal Harbour 
Board. The aggregate distance run by trains in the 
first half of this year was 9,251,959 miles, as com- 
pared with 8,880,276 miles in the corresponding 
period of 1899, showing an increase of 371,683 miles. 
In the course of the past half-year ten passenger 
coaches, six baggage cars, 585 freight cars, and 
five caboose cars were built in the company’s 
Montreal shops, to replace cars gone out of the ser- 
vice. At the close of June, 1900, the company 
had five locomotives in excess of its official stock, 
and at the same date there was 19,730/. to the credit 
of the engine renewal fund, and 117,030/. at the credit 
of the car renewal fund. These balances were avail- 
able for future renewals and replacements. The out- 
lay on capital account in the first half of this year 
was 157,801/., the principal items of expenditure 
being 49,0307. on account of the cost of double 
tracking the line between Hamilton and Niagara 
Falls and other sections, 55,0327. for the further 
equipment of engine and freight cars with air brakes 
and automatic couplers, and 55,294/. to the purchase 
of additional land at Montreal, Island Pond, and 
Toronto required for the improvement of terminal and 
traffic facilities. In the course of the past half-year 
revenue was charged with 15,402/. for the reconstruc- 
tion of the Victoria Jubilee Bridge, and the cost of re- 
newing bridges between Montreal and Portland and 
on the southern division. The whole amount proposed 
to be charged to revenue for this purpose is bar 3100. 
Of this sum 172,795/. had been expended to the close of 
June, of which 138,091/. had been charged to revenue, 
leaving 34,7051. at the debit of the renewal of 
bridges suspense account. The total length of track 
and sidings upon the Grand Trunk system at the close 
of June was 4750 miles, of which 4234 miles 
were second track and 8284 miles were sidings. 
Of the general track, 39214 miles were laid with 
steel rails at the close of June; 818 miles of sidings 
were also laid with steel rails at the same date, leav- 
ing only 104 miles of iron rails remaining upon the 
system. The stock of locomotives owned by the com- 
pany at the close of June, 1900, numbered 800 engines ; 
of these, 87 were rebuilt in the first half of this year 
at the cost of revenue, while 174 received general 
repairs, 97 heavy repairs, and 239 light repairs ; 240 
engines were also retubed, and 344 engines were 
painted in the same period. The number of vehicles 
in stock in the coaching department at the close of 
June, 1900, was 860, of which 1831 were in service 
at the same date. The stock of vehicles for the 
conveyance of live stock, minerals, and goods 
stood at the close of June, 1900, at 24,747; of 
these, 23,536 were in service. The rolling stock at 
the close of June, 1900, also included 102 auxiliary 
and ice-scraper cars, 37 boarding cars, 256 dump cars, 
50 cinder cars, and 67 snow ploughs. The cost 
of clearing snow from the system in the first half of 
this year was 19,057/., as compared with 10,740/. in 
the corresponding period of 1899 ; the winter of 1899- 
1900 will be seen to have been a severe one. The 
winter makes a great difference in the cost of loco- 
motive power upon the Grand Trunk. In January the 
cost of the fuel consumed in the locomotive = 
ment averaged 5.17d. per engine-mile run; in Feb 
ruary, 5.36d. per engine-mile run ; in March, 6.38d. 
per engine-mile run; in April, 6.51d. per engine-mile 
run; in May, 4.95d. per engine-mile run; and in 
June, 4.63d. per engine-mile run. 





Tue Society or Mopgt Enoineers: LiverPoot 
Brancu.—The seventh monthly meeting of the Liverpool 
branch of the Society of Model Engineers was held on the 
13th inst., in conjunction with the inaugural meeting of 
the Balfour Institute, Liverpool, at which the Right 
Hon. the Earl of Derby, K.G., was present. A very fine 
collection of models was on view, including, am o 
others, two large and well-finished model steamers, the 
Majestic and the Hawk (the former being an exact 
counterpart in miniature of the White Star liner of that 
name), shown by Mr. Rimmer; a horizontal engine, 
dynamo, and boiler, by Mr. Dawson ; a launch engine, by 
. Croker, &c. The next meeting of the society will be 
held at the Balfour Institute, Liverpool, on November 7, 
at 7.45 p m., further particulars of which may be obtained 
on application to the hon. secretary, Mr. F. T. Stewart, 





14, Adelaide-road, Kensington, Liverpool. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
the pig-iron warrant market was idle, only three lots, 
amounting to 1500 tons, being dealt in. Scotch warrante, 
to which the dealing was confined, after changing hands 
at 663. 6d. per ton cash, left off 2d. per ton down at 
663. 44d. Cleveland was quoted 3d. per ton down at 67s. 
cash buyers. About 2000 tons constituted the afternoon 
sales, and business was in confined to Scotch warrants, 
which, after being done down to 66¢. 3d. per ton cash, left 
off, as in the morning, at 663. 44d. per ton buyers. Cleve- 
land was quoted 6d. per ton down on the day at 66s. 9d., 
r ton cash sellers, and the only quotation for Cumber- 
ad hematite iron was 76s. 8d. per ton sellers one month. 
The settlement prices were : tch iron, 66s. 44d. per 
ton ; Cleveland, 67s.; Cumberland hematite iron, 76s. 1a 
per ton. At the forenoon meeting of the market on Fri- 
day some 6000 tons were dealt in. Scotch fell another 1d. 
per ton to 66s. 4d. In the afternoon only about 2000 tons 
were dealt in, and Scotch rose 14d. per ton from the fore- 
noon. Cleveland, on the other hand, fell 2}d. per ton 
from the morning sales, on reports that makers were easier 
in their quotations. Hematite iron was strong at 77s. 14d. 
er ton, buyers cash, without sellers—a rise of 44d. per ton 
rom the forenoon. Advices from Cumberland stated that 
furnaces in that district were being blown out on account 
of the high price of raw materials. The settlement prices 
were: 663. 44d, 663. 9d., and 71s. 14d. per ton. On 
Monday forenoon business was quiet. Some 4000 tons 
were sold, and the price for Scotch rose 6d. per ton. 
There were no cash transactions, however, in Scotch iron. 
Other 4000 tons changed hands in the afternoon, and the 
market closed strong. On the day Scotch made 8d., 
and hematite iron 64d. per ton. The strength of 
hematite iron was due to the reported blowing out of 
furnaces in Cumberland. The settlement prices were: 
67s., 663. 6d., and 77s. hd. per ton. The market was 
_— firm on Tuesday forenoon, but very idle, only 
about 3000 tons changing hands, just at the close of 
the market. Scotch warrants gained 4d. at 67s. 4d. per 
ton cash, leaving off at 67s. 34d. per ton buyers. One 
lot of Cumberland hematite iron changed hands at 78s. per 
ton 2idays. About 5000 tons were dealt in at the after- 
noon market, the tone again becoming firm. Scotch war- 
rants, which alone were dealt in, closed cb r ton up 
on the day at 67s. 54d. per ton. Cumberland hematite 
iron was quoted 1s, per ton up on the day at 78s. 6d. per 
ton cash buyers. The settlement prices at the close 
were: 67s. 6d., 65s. 9d., and 77s. 9d. per ton. At the 
forenoon market to-day some 7000 tons of iron were sold. 
Holders were said to be realising. Scotch fell 6d. per 
ton and hematite iron 104d. In the afternoon some 5000 
tons changed hands, and prices were flat. Scotch and 
hematite iron both closing 1s. per ton down. The settle- 
ment prices were: 66s, 6d., 653., and 77s. 9d. per ton. 
The following are the Be eer for No. 1 makers’ iron: 
Clyde, 82s. per ton; Gartsherrie, 82s. 6d.; Calder, 83s. ; 
Summerlee, 86s. ; Coltness, 87s. 6d.—the foregoing all 
shipped at gy ot Glengarnock (shipped at Ardros- 
oan). 8ls. 6d. ; Shotts (shipped at Leith), 86s.; Carron 
(shipped at Grangemouth), 84s. per ton. The stock of 
pig irpn in Messrs, Connal and Co.’s public warrant 
stores yesterday afternoon stood at 72,233 tons, as com- 
pared with 81,822 tons yesterday week, thus showing a 
reduction amounting to 9589 tons for the past week. The 
following are the shipments of pig iron from all Scotch 
ports last week: to Canada, 515 tons; to South America, 
150 tons; to India, 314 tons; to Australia, 210 tons; to 
France, 121 tons; to Italy, 1005 tons; to Germany, 540 
tons ; to Holland, 250 tons, to Belgium, 127 tons ; lesser 
quantities to other countries; and coastwise, 3372 
tons. The total was 6838 tons, against 5487 tons in 
the corresponding week of last year. The number 
of furnaces in blast is 81, against 83 at the same 
time last year. Six of them are making basic iron, 
and the remainder are almost equally divided be- 
tween ordinary and hematite iron. More activity is 
reported from America, and the reports from Germany 
are of a yery unfavourable character, while the great in- 
crease in the production there has called forth much com- 
ment in influential German circles, and these comments 
point to a very serious competition with this country’s 
export trade in manufactured iron and steel, and also to 
a considerable loss of our export trade in pig iron to Ger- 
many. Here hardly any business has nm done with 

consumers, who are still refraining from buying. 


_ Finished Iron and Steel.—The tone in manufactured 
iron and steel has been again quiet during the past week, 
but no further concessions have been granted. This has 
been due to the hopes entertained that the Clyde will win 
a good share of the work in the way of new cruisers that 
is to be given out. Another factor has been the know- 
uae that one of the first cuties of the new Parliament 
will be to consider a comprehensive scheme for atrengthen- 
ing the Navy. The scheme embraces several line-of- 
battleships, armoured cruisers, &c. The makers of steel 
and malleable iron have still a fair weight of old contracts 
on hand, and in view of the rapid manner in which ship- 
builders are lining their order-books with fresh tonnage, 
makers have been less willing this week to concede prices. 
This fact has opened wider the door for the German and 
the Belgian, who have continued to underbid the local 
makers for ship-plates, girders, bars, &c. 


Importation of American Steel into the Clyde.—The 


steamer Chatfield, which recently arrived in the Clyde | bee 


from Philadelphia, had 2000 tons of steel scrap, 530 tons 
of rounds, 130 tons of angles and tees, 14 tons of flats, 
and also discharged a portion of her cargo at Belfast. 
Imports of iron and steel from Aueien the regular 
liners have also been heavy of late. The Anchor liner 





Ethiopia, which arrived in the Clyde on Thursday, had 
460 tons of billets and slabs. 


Sulphate of Ammonia.—The last a shipments of 
sulphate of ammonia give the amount of 858 tons. 


Glasgow Copper Market.—Copper was dealt in on Glas- 
gow Exchange last Thursday at, for one lot (of 25 tons), 
721. 6s. 3d. three months. 


Institution of Engineers and Shipbuilders.—The vm. 
ing meeting of the new cession of this Institution was held 
last night, when there was a large attendance. Dr. Robert 
Caird, F.R.S.E., president, occupied the chair. The 
council’s — for the past year was submitted, as also the 
treasurer’s financial statement; and then Dr. Caird de- 
livered his opening address, which included a statement 
as to the results of negotiations with the leading scientific 
societies of London for an engineering congress to 
held in Glasgow next summer during the Glasgow 
International Exhibition. The congress will con- 
sist of nine sections, and will be something like 
the Engineering Congress held by the Institution of 
Civil Engineers. Already a guarantee fund of 3300/. has 
been subscribed towards defraying the expenses of the 
undertaking. Lord Kelvin will be the Hon. President of 
the Congress, and the President for the time being of the 
Institution of Civil Engineers will preside over the 
first section ; other sections will be under Sir Benjamin 
Baker, F.R.S., and Sir John Wolfe-Barry, F.R.S. 1 
awards made last session for papers read in the previous 
session were presented during the evening, the Institu- 
tion gold medal going to Professor Barr, D.Sc., C.E. 
for his paper on ‘‘Similar Structures and Machines.” 
The business of the meeting was brought to a close by a 

aper on ‘‘A New Form of Gas Producer,” by Dr. 

urves, F.R.S.K., the materials used being petroleum and 
air, and the gas being capable of being produced in one’s 
own house or office. 


Rivet and Bolt Combination.—The prospectus of the 
West of Scotland rivet and bolt combination will be 
announced within the next 21 days. The capital offered 
to the public will be between 400,000/. and 500,000/. All 
the works in Scotland will be included in the combina- 
tion, which will be controlled from a head agency in 
Glasgow. Some of the firms included are: Messrs. 
James Miller and Co., Limited, Stobcross Rivet and 
Bolt Works, Coatbridge (recently Glasgow); Messrs. 
Hunter, Hardin, and Wilson, Petershill-road, Glasgow; 
William Crosher and Co., Portman-street, Kinning 
Park ; James Rose and Son, Helen-street, Govan ; Clyde 
Rivet Works Company, Dundas-street, 8.S.; Clyde Iron 
Company, Port Glasgow ; Edward Crosher, Great Wel- 
lington-street ; Dundee Bolt and Rivet Company; Pillans 
and Son, Motherwell, &c. The output of the combined 
works will equal 1250 tons of bolts and rivets weekly. 


Steelwork for Indian Wagons.—Messrs. P. and W. 
Maclellan, Glasgow, are to supply the iron and steelwork 
for 400 covered steel goods wagons and 180 coal wagons for 
the Bengal-Nagpur Railway Company and extensions. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

A Successful Light Railway.—The Goole and Marsh- 
land Light Railway has proved so successful that the 
directors have ponte: oe arrangements for its extension. 
The Board of Trade sanctioned a branch railway from the 
main line from Goole to Luddington to en leav- 
ing the main line at Eastoft. This has now been aban- 
doned in favour of a scheme to extend the railway from 
Luddivgton to Garthorpe, a populous township in both 
the West Riding and Lincolnshire, and not far from the 
River Trent. It is expected that the new line will shortly 
be opened for passenger traffic. 


Electric Lighting Scheme for Pateley Bridge.—On Friday 
evening Mr. Harrison, of Ripon, explained to a well- 
attended “ange meeting at Pateley Bridge a scheme for 
lighting that town with electric light. He stated that he 
had examined the water power at the Pateley Mills, and 
found that after working hours, 35 horse-power was run- 
ning to waste, and this might be well utilised. The pro- 
bable initial cost would be under 20007. The meeting 
passed a vote in favour of electric light. 


New Consul at Sheffield.—Major Church Howe, for- 
merly of Palermo, has taken up the duties of United 
States consul at Sheffield, succeeding the Hon. James 
Johnston, who has gone to Palermo, Sicily. 


Steel Manufacturer’s Departure for South Africa.—Mr. 
J. H. Chapman, one of the directors of Messrz. Moses, 


Eadon, and Sons, steel manufacturers, President Works, | ) 


Sheffield, was on Friday evening entertained to a dinner 
prior to his —_ to take charge of the firm’s busi- 
ness in South Africa. 


Iron and Steel.—There is little change to record in 
the heavy industries of the city. The armour-plate, 
projectile, and other departments having to do with war 
material are all fully occupied, and there is every proba- 
bility that this condition of things will continue for some 
time to come. War stores have 
thata time will be occupied in replenishing them. 
There is a fair amount of work in the engineering estab- 
lishments, although new work is not coming to hand as 
freely as it did twelve months ago. There is much less 
business on hand in the rolling mulls and forges than has 
n the case for two or three years. A year cus- 
tomers had to plead to get their material put through 
in a reasonable time, but now representatives of these 
works have to seek for orders. Partly on account of the 
great cost of production, and partly owing to the falling- 
off in orders, many of the large steel file and tool works 


n so entirely depleted 





have knocked off overtime and are reducing the cost of 
working as much as possible. 


The South Yorkshire Coal Trade.—Quietness still per. 
vades the market for domestic qualities of coal, but the 
colliery-owners have not yet made any reduction in 

rices. Merchants state that there is very little business 
oe done, and they do not anticipate any immediate 
improvement. All the pits are working full time, and 
there is keen competition for the small quantity of steam 
coal which comes into the market. The demand for both 
home consumption amd export is well sustained, and full 
supplies are being taken under contracts. From 16s, to 
17s. per ton is being paid for best samples of Barnsley 
hards, and 15s. per ton for seconds. The demand for 
gas coal is steady, and from 16s. 64. to 183. is asked 
in the open market. In house qualities the quotations 
are: Best Silkstone, 15s. 6d. to 163. per ton; Barnsley 
house, 15s. to 16s. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, but the market 
was very dull, next to no business was transacted, 
and quotations were all but nominal. Buyers were most 


The | back 


ckward, and would only purchase small lots to meet 
their pressing needs. Quotations had an undoubted 
downward tendency, and this cannot be wondered at, 
seeing that the supply is quite adequate to the demand, 
notwithstanding reduced production by the blowing out 
of furnaces. The output is to be further curtailed by 
Messrs. Bolckow, Vaughan, and Co. putting another of 
their furnaces out of use. The general market quotation 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron was 67s., but buyers were by no means disposed to 
ysomuch. No. 4 foundry pig was put at 64s. ; gre 
orge, 62s. 6d.; mottled, 62s. 3d. ; and white, 62s., pa all 
these qualities were said to be abundant. There was 


nothing doing in Middlesbrough warrants. East coast 
hematite pig iron was ve 
ae for early delivery of 


dull. As low as 80s. was 
os. 1, 2, and 3, but some of 
the makers asked 81s. and 81s. 6d. Rubio ore was cheaper, 
but it was not sufficiently reduced to tempt buyers 
to operate. There were sellers at 20s. ex-ship Tees. 
Freights from Bilbao to Middlesbrough were con- 
siderably easier than they have been of late, owing to the 
fact that, by the approaching end of the Baltic season, more 
vessels are available. To-day the market was unchanged. 
The Redcar Iron Works of Messrs. Walker Maynard are 
about to be converted into a limited liability company. 
The Coatham Iron Works will be included in the new 
concern. We understand that Sir Christopher Furness, 
M.P., is considerably interested in the undertaking. 


Manufactured Iron and Steel.—Little new can be re- 

rted of the manufactured iron and steel trades. Very 
ew new orders are in the market, but a good many of the 
producers have a fair amount of work on hand, and they 
are not at all disposed to reduce quotations. At the 
same time, the tendency in prices is undoubtedly 
downwards. The market rates are as follow: Common 
iron bars, 9/.; best bars, 92. 103.: iron ship-plates, 
82. 23. 6d.; steel ship-plates, 8/.; steel boiler-plates, 
91. 15s.; iron and steel ship-angles, each 8/.; iron 
ship and girder rivets, 11/. 5s.; steel ship-rivets, 12/ ; and 
steel boiler-rivets, 13/.—all less the customary 24 per cent. 
discount for cash. Heavy sections of steel rails are 
nominally 77. net at works. 


Coal and Coke.—The coal market is generally rather 
dull. In bunker coal the tendency is to — and 
unscreened kinds are about 16s. f.o.b. anufacturing 
coal is in steady consumption without change in price. 
Gas coal is pretty firm. Ooke is considerably easier. 
The market price for average blast-furnace qualities deli- 
vered here may be put at 24s., and there are sellers ready 
enough to do business at that figure. Some of the buyers 
offer as low as 22s. 6d. 





NOTES FROM THE SOUTH-WEST. | 

Cardiff.—The steam coal trade has become more active } 
shippers have now a sufficient supply of tonnage at their 
disposal, and when accumulated stocks have been cleared 
off, it is expected that coal will become s and that 
prices will harden. This is more especially likely to be 
the case, as steam coal owners are well sold over 
November. The best steam coal has been making 22s. to 
263. a ton, while secondary qualities have brought 21s. 
to per ton. Household coal has been in steady 
demand at previous quotations; No. 3 Rhondda large 
as made 20s. to 21s. per ton. here has been about an 
average demand for patent fuel and coke ; foundry coke 
has brought 34s. to 36s. per ton, while furnace ditto has 
made 32s. to 333. per ton. As regards iron ore, Rubio 
has been quoted at 19s. to 103. 3d. per ton, and Tafna ab 
193. per ton. 


The Great Western and Porthcawl.—The Great Wes- 
tern Railway Company has dismantled the steam cranes 
at Portheeel Goin and is about to remove them. 


The ‘‘ Blanche.”—The Blanche, cruiser, which is — 

leting her refit at Devonport, is to be again brought 
meme for service on the West Coast of Africa station, 
where she will relieve the Magicienne, cruiser. She Th 
be commissioned at Devonport, November 20. e 
Blanche’s refit has cost 27,000/., including 4400/. oe 
new set of water-tube boilers. On being relieved, the 
Magicienne will return to Devonport, where 1 1s pro- 
posed to expend 18,000/. in refitting her. 


Newport Dock.—A new entrance to the Alexandra 
Docks at Newport near the mouth of the Ebbw, which hag 
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ed of for some two years, seems now likely to be 

bene Soi a scheme for which the dock ge og will seek 
wers next session. The new entrance will be a great 
advantage to the dock, as it will include arrangements 
for berthing ships at much lower states of the tide than at 


present. 

Dock for Swansea.—On Thursday a special meet- 
int of the th aches Dock Trust in committee was held for 
the purpose of finally deciding on the site of a F ge ony 
new dock. A report was presented by Mr. P. W. Meik, 
C.E,, of London; and after discussion, a decision was 
arrived at in favour of a site off Lambert’s Works, and it 
was to purchase Messrs. Lambert’s interest. Other 
reliminaries connected with the promotion of a Bill in 

arliament were also dealt with. The area of the pro- 

new dock will be 54 acres, and the cost is estimated 
at 1,500, 0000. 

Mining Engineers. —The Federated Institute of Mining 
Engineers of Great Britain has unanimously elected Sir 
W. T. Lewis as its president for the ensuing year, and 
Sir William has accepted the position. The institution, 
which is a comparatively young one, consists of an affilia- 
tion of certain mining engineers’ institutes in the Mid- 
lands and the Nort England. At present the 
federation comprises the South Staffordshire and East 
Worcestershire Institute, the North Staffordshire, the 
North of England, the Midland, and the aggre | 
Institute of Scotland. So far, the South Wales an 
Monmouthshire Institute has not joined; but several of 
the members of that y are members of similar 
organisations in the Midlands or the North, which are 
affiliated, and among them is Sir W. T. Lewis; otherwise 
he would not be eligible for election as president. The 
five institutions which have so far joined the federation 
conduct their proceedings independently ; but the papers 
read and discussed are published quarterly in one volume, 
so that those members who belong to the Mining Institute 
of Scotland obtain the advantage of papers read at 
meetings of the Midland and other institutes. 


Wireless Telegraphy.—The Post Office authorities have 
completed a series of experiments in wireless telegraphy 
across the Bristol Channel between Ilfracombe and the 
Mumbles Lighthouse, a distance of 25 miles. At each 
place a pole was erected 100 ft. high and the Hertzian 
wave transmission system was used. The object was to 
obtain a working knowledge of the applicability of the 
system, especially to lightships. dy communication 
was found A signals were recorded on the tape 
instrument in the Morse code, even when the high wires 
were let down considerably below their full height. 





SpanisH Coat Imports.—In the first half of this year 
Spain imported 986,161 tons of coal and 117,411 tons of 
coke, 





Barrow Water Suppty.—Although the Barrow Town 
Council added a third large reservoir to its water works 
some months since, the supply is still inadequate, and it 
is now proposed to obtain eh ingen yong Far sang to draw 
water from the higher reaches of the Duddon, near to 
where the counties of Lancashire, Westmoreland, and 
Cumberland meet. The scheme will embrace the heighten- 
ing of the water in Seathwaite Tarn by constructing an 
embankment 20 ft. high, by which water will be im- 
—— for use as compensation water when the river 
is low. 





TRAMWAYS FOR SHIPLEY.—The Tramways Committee 
of the Bradford City Council has been waited soe oy 
8 deputation from the Shipley district council, whic 
contemplates tramway extensions in its own and the 
Baildon districts. The object was to ascertain if the 
Bradford City Council would work the lines, provided 
the urban authority would construct the permanent way 
and overhead electrical equipment. The Tramway Com- 
mittee decided to recommend the City Council to adopt 
this course. The new lines will be extensions of the pro- 
og Bradford city tramway to Dumb Mill, Frizing- 

all, and will run through Shipley and Windhill to 
eg | and to Baildon. The power will be supplied 
by the Shipley Council from its new works upon the 
same terms as the Bradford electricity department sup- 

lies the corporation tramway committee, viz., ld. per 
d of Trade unit. The terms of working will, in 

accordance with the Local Act, be subject to mutual 

agreement, or failing that, Board of Trade arbitration. 





_ Tur Exzcrric Licutine Boarp System.—The “electric 
hting board” is a plane surface to which an incandes- 
cent lamp can be applied at any point, with the certainty 
that it will saps up. The “ ” has a prepared face of 
cork and rubber, and below this there are wires, like a 
Warp, embedded in a preparation of asbestos. Each lamp, 
or each wall plug, has two sharp pins projecting from its 
and when these Pins are pressed through the surface 

of the “board” they make contact with a pair of wires 
{positive and negative) below, and the lamp lights. 
n such a “board,” letters or words may be made 
by attaching lamps in the desired Pm a and the 
word may be altered as often as desi The ap- 
plication “of _ this to tradesmen’s signs and window 
lets is evident. The “board” may also be made as 
ae or filleting, and be run round shop windows, 
. ¢ skirting hoards of rooms and offices, or the interiors 
pletely cases. The arrangement of the lights is then com- 
} rea under control, and can be varied from day to day if 
cceired. It is guaranteed that the insulation of the 
ae ds” will satisfy the Fire Offices, and that short cir- 
are im ble. The offices of the company are at 
S.W., and the works at 18, Dean-street, 


aut 





MISCELLANEA. 


Tue Russian Government has decided to establish at 
Tomsk special works for the testing of gold-carrying 
sand and ore, similar to institutions of this nature in 
Australia and California, 


It has been decided to build a permanent railway 
bridge over the Anur Darja, which will be of much im- 
portance for the Trans-Caspian Railway. The bridge 
will be 1} versts long, and will cost 5,000,000 roubles. 
It is to be commenced shortly. 


_ Deposits of lead ore have been discovered at Karpowka, 
in the Dnjestr district, government of Podolia, mostly in 
silurian lime and sandstone. Steps have been taken to 
exploit this discovery, and an analysis of the ore has 
proved it to contain 77 per cent. metallic lead. 


The Russian cement industry is steadily expanding, 
and it is more than likely that an over-production wi 
be the result, at least in some localities. One of the 
latest ventures is at Baku, where a factory of a capacity 
of 200,000 barrels of cement a year is in course of con- 
struction. 


By making use of the Welland Canal between Lakes 
Erie and Ontario, the Carnegie Company are able to 
ship steel to Europe from Pittsburg, with no more than 
150 miles of railway carriage. Even this rail haul is 
effected over the firm’s private line to Conneaut. The 
company have just made use of this route for the first 
time, and hope to establish a permanent service between 
og aor and Liverpool. About 15 days are needed for 
the transit. 


With regard to the French naval a goer of which 
particulars have already been published, the Débats states 
that the two battleships to be laid down in 1901 will each 
cost about 1,400,000/., and that four others will be begun 
in 1902. The cost of the cruiser which is to be laid down 
in 1901 will be about 1,160,0007. The Débats calls atten- 
tion to the fact that the projected French torpedo-boat 
destroyers are to have a s of from 26 to 27 knots only, 
whereas the German and English destroyers have a speed 
of from 30 to 35 knots. 


The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s Consul-General at Chris- 
tiania stating that tenders are invited by the Norwegi 
State Railways Administration, not later than No- 
vember 7, for the supply of 1,588,000 dogs. Such par- 
ticulars as have been received with regard to these articles, 
and the sleeper-plates and fishplate screws, of which a 
notice has already appeared, may be examined on persona, 
application at the Commercial Department of the Foreign 
Office any day between the hours of 11 a.m. and 5 p.m. 


Some experiments have recently been made in India as 
to the rapidity of fire possible with the Lee-Enfield and 
Mauser rifle. The former weapon, it will be remembered, 
carries 10 rounds in its magazine, but is normally used as 
a single-loader. The Mauser, on the other hand, has a 
magazine holding five cartridges, which are held in a clip 
and loaded in the bunch. Used as a single loader, 20 
well-aimed rounds were fired from the Lee-Enfield in 
2 minutes 2} seconds, whilst by bringing the magazine 
into use, the 20 rounds were fired in 1 minute 26 seconds. 
oe Mauser, 20 rounds were tired in 1 minute 53 
seconds, 


The executive of the British Fire Prevention Committee 
announce that they have decided to postpone the opening 
of their new testing station until after Christmas, as their 
testing operations are principally carried on in the sprin 
and summer months, and many of the firms who wis 
to have tests undertaken prefer to avoid the winter 
weather for research work of this description. During the 
first part of the current session the executive of the com- 
mittee will hence be mainly occupied in dealing with 
tests already undertaken in the summer, but in respect to 
which reports have not yet been issued. They will also 
be preparing an analysis of the tests undertaken to date, 
for which there appears to be considerable request. The 
offices of the committee at Waterloo- place will again 
available during the winter months as a reading-room and 
a file of over sixty technical journals from different parts 
of the world has been arranged for, whilst a small collec- 
tion has also been formed in the reading-room with a view 
to showing materials that have been subjected to tests. 


An interesting Table has been compiled by Mr. F. T. 
Haggard, of 1, Broadwater Down, Tunbridge Wells, 
comparing the railway traffic returns for the years 1872 
and 1899. The gross receipts in the latter year exceed 


those of 1872 by 48,431,535/., but the working charges M 


have at the same time increased by 33,813,047/., leaving 
the net gain of profit at 14,618,500. In this sum, how- 
ever, steamboat returns are included. The increase of 
capital on which this profit is available for dividends 
has been 583,273,155/ , so that this capital does not earn 
more than 2} po cent., and the average dividend on the 
total capital of our railways has sunk from 4.74 in 1872 
to 3.61 in 1899. Mr. Haggard’s remedy for this state of 
affairs is, we gather, the restriction of the advantages now 
offered to third-class gers. These advantages are 
also held responsible by him for the now notorious un- 
punctuality of our train service as a whole. Most engi- 
neers, we imagine, would rather seek a remedy in decreas- 
ing the wages bill by the adoption of mechanisms render- 
’ it more efficient, and substituting power for manual 
ur. 

A very neatly arranged motor car, driven by electricity, 
is being introduced by the George P. Moffat Company, 
of 33 and 35, Charterhouse-square, London, E.C. The 
peculiarity of the car lies in the fact that the motors are 





pene ype concealed in the hubs of the wheels. In a 
sm 


car for two persons which was on view on the 


1} Ridin 





Embankment last Monday, the two rear wheels contained 
the motors, which were of 1} hess ten each. An epi- 
cyclic train between the motor and the wheel effects the 
necessary reduction of speed. The motor and these gears 
are conipletely enclosed, and are thus protected from grit 
or dirt. The total weight of the car is 950 lb., the 
storage batteries themselves weighing 660 lb. The 
power provided seems small for the work to be done, but 
we were informed that though rated at 1} horse-power 
the motors could be worked for half an hour at an output of 
3 horse-power without injury, though it would seem that 
the —_ inclosure of the motors and consequent lack 
of ventilation must in this respect be a somewhat serious 
handicap. With larger cars, motors are fitted to every 
wheel. Ball bearings are used throughout, so that little 
or no lubrication is required. The arrangement is cer- 
tainly a very neat one mechanically ; but, of course, as in 
other electric cars, the storage batteries may well need 
careful attention if trouble is to be avoided. The speed 
of the car is varied by means of a commutator, which 
alters the grouping of the cells. 





_ Zinc Propuction 1n Russia.—The production of zinc 
in Russia has hitherto been confined to Poland, where 
this industry has existed since the year 1816. The 
Poland zinc industry is at present in a very fair state of 
development, the total for 1898 being 5500 tons, against 
3900 tons in 1875 and 410 tons in the year 1816. The total 
production, of zinc in Poland, since this industry com- 
menced, amounts to an aggregate of 240,000 tons. 

Mipianp Raitway.—The work of widening the Mid- 
land Railway between the north signal-box at Bingley 
and Thwaites station, a distance of 2} miles—which has 
been in eg about a a and a half—has been com- 
pleted. The principal difficulties of the work were the 
widening a bridge at Cross Flats, and the erection of a 
new bridge over the Aire at Marley. Mr. W. Mousley 
was the contractor, and Mr. Cecil E. Hawley was the 
engineer in charge. 





Exxcrric Power iN YORKSHIRE.—A scheme for the 
supply of electric light and energy, conjointly with a 
tramway service for a large area embracing Castleford, 
Featherstone, Pontefract, and Knottingley, is ow pro- 
moted by the United Kingdom Tramway, Light Railway, 
and Electrical Syndicate, of Victoria-street, Westmin- 
ster. The intention, as soon as certain arrangements 
have been concluded, is to sublet the work to the West 
Electricity Company, whose registered office will 
be in . The syndicate has approached several of 


the local authorities, and it claims that ter economy 
and efficiency can be obtained by a general scheme for the 
district than by a number of small local undertakin 


The syndicate proposes to fix the maximum prices for 
electricity at 5d. per unit for electric lighting and 4d. per 
unit for public purposes, while for;jpower purposes 4d. per 
unit would be charged for the first hour, and id. per unit 
for each succeeding hour. For tramway service the pro- 
posed maximum charges are 1d. per mile for ordinary 
passengers, and 4d. per mile for workmen’s cars. It is 
also intended to apply for powers to carry goods at night. 


CaTALoGuEs. — Messrs. Joseph Adamson and Co, 
Limited, of Hyde, have just issued a very finely illus- 
trated pamphlet, describin — of overhead travelling 
cranes, erected by them in different works and factories. 
The firm claim to have been the first in England to 
make the three-motor type of crane, in which series- 
wound reversible motors are used. Such motors have 
the advantage for crane work that the s is greater 
with light than with heavy loads, whilst the use of 
separate motors for each motion greatly facilitates the 
work of the crane man, and gets rid of complica 
clutches and gearing. The illustrations show cranes 
capable of lifting from 5 to 50 tons, one of the latter size 
having been supplied to Messrs. W. G. Armstrong, Whit- 
worth, and Co.—A catalogue dealing with one of the 


be} newer departures in photography has been issued by 


the Warwick Trading —s. Limited, of 4 and 5, 
Warwick-court, High Holborn, W.C. In this catalogue 
will be found prices and details of the bioscopes which 
have recently me so popular, and of a very large 
choice of films, many of which we note are old acquaint- 
ances, having been exhibited at the different places of 
entertainment. The firm claim that with their machines 
there is a total absence of the flicker which has been 
such an unpleasant accompaniment to many of the 
moving picture Gites we have seen in the past.— 
esars. Witting Brothers, Limited, of 49, Cannon- 
street, E.C., have issued an interesting souvenir of the 
Paris Exhibition, consisting of a fine album of photo- 
graphs, representing, in ad ition to certain of the firm’s 
exhibits, some of the more striking of the buildings and 
decorations.—Mr. Arthur Koppel, of Peninsular House, 
Monument-street, E.C., has just published a new cata- 
logue of light-railway machinery, illustrating work 
executed by him in every quarter of the globe. The 
descriptive matter is printed in several languages. A 
word of praise should be given to the cover, on which 
the interior of a forge is represented in a remarkably 
striking and effective manner.—Meesrs. John Brown and 
., Limited, of Sheffield, have just published a pam- 
phlet giving very full particulars of the Ellis and Eaves’ 
system of induced draught. The pamphlet is illustrated 
with numerous diagrams and process blocks, and contains 
also a collection of useful tables.—Messrs. J. P. Hall and 
Co., of the Blackriding Iron Works, Oldham, have sent 
us a copy of their new illustrated catalogue of dynamos, 
motors, and accessories. A distinct addition to the use- 
fulness of this catalogue is to be found in the fact that 
prices are appended to practically every article listed, 
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THE PARIS EXHIBITION ELECTRIC POWER STATION. 
(For Description, see Page 533.) 
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discussed: (A) *‘ Preliminary Examination of Applications for 
Patents,” by Mr. W. Lloyd Wise. (B) ‘‘Thne Early Manufacture 
of Sulphuric and Nitric Acids,” by Mr. Oscar Guttman. 
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COMMISSION AGENT, 


In connection with the sale of goods of all 
descriptions, a great gulf is fixed between the 
manufacturer and the purchasing public. That 
gulf is filled in some cases by middlemen, 
who secure their meed of profit by purchase 
and re-sale; or by agents who watch the 
interests of their principals in outlying districts, by 
receiving and transmitting orders—erders lodged 
with them by customers who are unable to have 
direct intercourse with the head office. With the 
middleman the manufacturer can only have disputes 
arising out of the simple relationship of vendor and 
purchaser ; but with the agent—whose legal posi- 
tion depends so exactly upon the terms of his em- 
ployment—difficulties of no small intricacy occa- 
sionally force themselves into notice. 

The causa causans of disputes between principal 
and agent, as to the liability of the former to pay 
commission in certain cases, is not far to seek. It 
may be found in the answer to the question: 
What constitutes such an introduction of business 
as will entitle the agent to remuneration? It often 
happens that the agent labours to sell to some par- 
ticular customer ; eventually the negotiations are 
broken off without the receipt of any order, and the 
agent is in consequence without reward for his 
trouble. On the other hand, his title to commis- 
sion may be rendered good by the mere forwarding 
of an order from a customer in his district to his 
principals at their factory. Such ups-and-downs 
must of necessity be accompanied by frequent causes 
of trouble or disagreement between principal and 
agent. 

goer it is not always clear that the work done 
by the agent is such as to entitle him to his com- 
mission. Suppose, for instance, he finds a customer 
and makes a bargain with him on behalf of the 
principal, and that principal subsequently neglects 
or declines to complete. Can the agent claim com- 
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2|sale of a certain class of goods in a given dis- 


trict. His principals accept and carry out an 
order from a customer in that district, without 
consulting their accredited agent. Could he 
then claim commission — although he had taken 
no active step towards introducing the custo- 
mer? Many other problems of equal difficulty 
might be suggested. The answers to each and all 
of them can only be found by application of prin- 
ciples of common law and common sense—for the 
relationship of principal and agent is fettered by 
few statutory restrictions. It is proposed to men- 
tion a few of the cases in which the more difficult 








— relating to principal and agent have been 
iscussed in the Courts. Much, of course, de- 
nds upon the terms of the agent’s employment ; 
ut where, as in many cases, the agreement is of a 
general nature, and the method of remuneration is 
but loosely prescribed, difficulties present them- 
selves sooner or later in the course of the agency. 

The theory of remuneration is, that there is 
nothing due to the agent until he has done his 
work ; but if the contract is not fulfilled because of 
the default of the principal, then the claim against 
him for work or commission is a good one (Fisher 
v. Drewitt, 1878, 39 L.T., 253), for the principal is 
equally bound, whether the contract is unfulfilled 
through his refusing to go on with it, or through 
his letting the third party off (Horford v. Wilson, 
1807, 1 Taunt. 12). 

In a word, before he can claim his commission, 
the agent must either "vat (1) that the business 
was done, or (2) that there was a binding contract 
to do it, or (3) that it was prevented from being a 
binding contract only by reason of the default of 
the principal in refusing to make the agreement 
valid and binding (Grogan v. Smith, 7 Times, 132). 

It is also essential that the contract which is en- 
tered into on behalf of the principal should be one 
which the principal can enforce. [See the case of Bos- 
tock v. Jardine, pos!.] In the case of Snelgrove v. 
Eltringham ([1881], 45 J.P. 408), it was decided 
that where a man has been appointed sole agent to 
sell in a certain district, giving him a commission 
on all goods sold in such district, his principal can- 
not, by doing the work himself, avoid payment of 
commission; for by doing so he would pro tanto 
revoke his authority. In that case the plaintiff was 
appointed sole agent for the defendants in a certain 
district, at a fixed scale of commission, and subject 
to certain restrictions as to discount, &., to be 
offered by him, but was unable to transact any 
business owing to the defendants interfering in his 
district, behind his back, and underselling him. 
In an action to recover commission on all sales 
effected by the defendants in the plaintiff's district 
since his appointment, it was decided (a) that the 
defendants were not entitled to appoint any other 
agent in the district ; (b) that they were not en- 
titled to effect any sales in the district except 
through the plaintiff's agency. 

Generally speaking, the agent becomes entitled 
to his commission as soon as a binding bargain has 
been procured and accepted by the ty employ- 
ing him. Thus, supposing an agent bargains with 
his principal for commission ‘‘ on all goods bought ” 
by persons, orders from whom are obtained by him, 
and an order so obtained is accepted by the em- 
ployer, who, however, is not able to execute the 
order, and derives no benefit from it, he is never- 
theless liable for the commission. (Lockwood v. 
Levick, 8 C.B., N.S. 603.) 

If the agent has an interest in the contract 
adverse to that of his principal, it has been decided 
that he cannot then claim commission. Thus, 
suppose a sole agent for the sale of goods in a 
district were to sell them to a company in which he 
had shares, and then claim commission. In such 
a case he would be denied. In Salomons v. Pender 
(1865, 3 H. and C., 639), Chief Baron Pollock 
said: ‘‘ No authority has been deduced for a 
departure from the general principles governing 
such a case, and the argument has failed to 
convince me that a person can in the same trans- 
action buy in the character of principal, and at the 
same time charge the seller as his agent. I cannot 
agree that because a seller has chosen to abide by 
the sale, he is therefore held to have acknowledged 
the claims of the plaintiff both as agent and pur- 
chaser.” 

The same rule applies to secret commissions. 
An agent is not allowed to make a secret profit 
out of his principal ; and if the principal authorises 
him to pay a certain price for goods or shares, and 
he gets them cheaper, the agent is not allowed to 
pocket the difference ; but the principal can recover 
the profit either in an action for money had and 
received arene v. Thompson (1874), L.R. 9 Q.B. 
480], or else by obtaining a declaration ordering the 
money to be paid over to him. It might, however, 
be observed in passing, that a person who has been 
supplying goods to a firm before it was turned into 
a company, and making a profit, will not, by 
becoming a director and promoting the company, 
be obliged to account for the profits made on con- 
tracts which were entered into before the company 
was formed and continued by them ; but only on 
those entered into after the incorporation. [Albion 
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5o0 | and Wire Company v. Martin (1875), 1 C.D., 

The foregoing cases serve to show that the 
essence of Lord Russell’s ‘‘ Act for the suppression 
of secret commissions ” has been already applied to 
principal and agent by the common law. The result 
of accepting a secret commission has next to be 
considered. 

If an agent takes a commission from a third 
party, it entitles his principal to dismiss him ; and 
even when the principal dismisses him for a cause 
he cannot substantiate, and then discovers the 
agent has taken a commission, that will justify the 
previous dismissal. In Boston Deep Sea Company v. 
Ansell [1888, 39C.D., 339], Lord Justice Cotton 
said : ‘‘ If a servant or a managing director, or any 
person who is authorised to act, and is acting for 
another in the matter of any contract, receives as 
regards the contract any sum, whether by way of 
age or otherwise, from the person with whom 

e is dealing on behalf of his principal, he is com- 
mitting a breach of duty. It is not an honest 
act, and in my opinion it is sufficient to show 
that he cannot be trusted to perform the duties 
which he has undertaken as servant or agent. 
He has a temptation, especially where he is 
getting a percentage on expenditure, not to cut 
down the expenditure, but to let it be increased, 
so that his percentage may be larger. I do not, 
however, rely upon that, but what I say is this: 
that where an agent entering into a contract on 
behalf of the principal, receives money from the 
person with whom he is dealing, he is doing a 
wrongful act; he is misconducting himself as re- 
gards the agency, and, in my opinion, gives to his 
employer—whether a company or an individual, 
and whether the agent be a servant or a managing 
director—power and authority to dismiss him from 
his employment, as a person who by that act is 
shown to be incompetent of faithfully discharging 
his duty.” 

So jealous is the law of any false dealing by 
acceptance of secret commission, that it has been 
decided that the fraudulent receipt of a single 
secret commission is suflicient to establish the 
guilt of an agent. It is not necessary to prove a 
series of cases. 

The agent, however, is entitled to take commis- 
sion from third parties if he is not remunerated by 
his principal. So in Great Wes‘ern Insurance 
Company v. Cunliffe ({1874] 9 Ch. App. C. 525), 
Lord Justice Mellish said: ‘‘If a person employs 
another, who he knows carries on a large business, 
to do certain work for him as his agent with other 
persons, and does not choose to ask what his charge 
will be, and, in fact, knows he is to be remunerated, 
not by him but by other persons—which is common 
in mercantile business—and does not choose to 
take the trouble to inquire what the amount is, he 
must allow the ordinary amount which agents are 
in the habit of charging.” 

But where the agent acts fraudulently, the prin- 
cipal may elect either to rescind the contract of 
agency, or to take the secret profit. 

Where a traveller is paid by commission on all 
orders obtained by him, a question sometimes 
arises whether he is entitled to such commission on 
orders procured during, although not completed 
until after the termination of, his employment. It 
was decided in Nayler v. Yearsley (2 F. and F. 41) 
that under such circumstances the agent cannot 
claim commission ; but we have some doubt whether 
this decision would now be followed in the Courts. 
As to the duration of the agency, it is important to 
observe that although the agent may be employed 
for a specified time, there is no implied guaranty 
that the business in which he is employed shall 
continue for that period. Thus, in Rhodes v. 
Forwood (1 App. Cas. 256), A and B agreed ‘in 
consideration of the services and payments to be 
mutually rendered,” that for seven years, or 
as long as A should continue to carry on busi- 
ness at the town of Liverpool, A should be the 
sole agent there for the sale of B’s coals, and 
that B would not employ any other agent there 
for that purpose. There were stipulations in the 
agreement that B should have the entire control 
over the prices which, and the credits at which, the 
coals were to be sold ; and that if A could not sell 
a certain amount per year, either party might, on 
notice, put an end to the agreement. At the end 
end of four years, B sold the colliery itself. In an 
action by A for damages for breach of the agree- 
ment thereby occasioned, it was decided that the 
action was not maintainable ; for that the agree- 





ment did not bind the colliery owner to keep his 
colliery, or do more than employ the agent in the 
sale of such coals as he sent to Liverpool. 

With regard to the rights of a principal against 
his agent, these are to a large extent dependent 
upon the terms of the contract between them. If 
the agent fails to carry out his instructions, the 
first remedy which the principal has is an action for 
breach of contract. Thus, if employed to make 
contracts for his principal, an agent must always 
make them in such a way that they can be enforced. 
In Bostock v. Jardine ((1860) 3 H. and C., 700) the 
principal told his agents to buy him 50 bales of 
cotton. They bought 300 bales from a dealer, in- 
tending to appropriate 50 of them to the principal, 
and the remainder to other persons. The principal 
declined to acknowledge this as a fulfilment of his 
contract, and having sued for a return of the price, 
obtained judgment. The reason for this becomes 
apparent when we consider what would have 
happened if the agent had become bankrupt. The 
principal could not then have enforced his contract 
for 50 bales against the dealer, and would have 
been deprived of its benefit. 

The difficult questions relating to the ratification 
of his agent’s contract by a principal hardly come 
within the scope of the present sketch of the law 
of agency. e might mention, however, that the 
agent of a corporation who is empowered to make 
contracts on their behalf must be appointed and 
empowered to do so by virtue of a document sealed 
by the corporation; and any agent empowered to 
make contracts in writing should be appointed by 
writing. 

It is also important to observe that in the recent 
case of Durant and Co. v. Roberts and Keighley, 
Maxsted and Co. ([1900] 1 Q.B. 629), it was held 
that a contract made by a person intending to con- 
tract on behalf of another, but without his autho- 
rity, may be ratified by that other, and so made 
his own ; although the person who made the con- 
tract did not propose at the time of making it to be 
acting on behalf of a principal. 








CANADIAN TRADE AND THE TARIFF. 
Tue foreign trade of the Dominion of Canada 
has made remarkable strides during the past four 
years, and the United Kingdom has shared in this 
progress more than any other individual country by 
reason of the preferential treatment accorded to its 
commodities. The general elections in Canada are 
turning mainly—almost entirely—-upon the question 
associated with Sir Wilfrid Laurier’s differential 
tariff legislation, and the official returns for the past 
fiscal year are unusually interesting for the evi- 
dence they afford of its effect on the commerce of 
the country during the period of operation. The 
increase has been sufficiently striking. Taking the 
four years covered by the operations of the tariff, 
we find that whereas the total declared value of 
the import and export trade for 1895-6 was 
239,025,360 dols. for the fiscal year which closed 
with June last, it was 381,625,855 dols., an increase 
of 142,600,495 dols., equal to about 60 per cent., 
which is pretty evenly divided between imports 
and exports. These figures include re-exports of 
American goods, mostly farm products shipped by 
way of the St. Lawrence. Excluding this trade, 
it appears that the total value for the past year was 
351,558,906 dols., against 220,502,817 dols. four 
years ago, an increase of 131,056,089 dols. The 
declared value of the imports during 1899-0 is stated 
as 189,728,409 dols., an increase of 71,716,905 dols. 
on the figures of 1895-6; while exports reached 
191,897,446 dols., an increase of 70,883,594 dols. 

A very appreciable proportion of the imports 
consists of machinery and other requirements for 
mining, and this implies a considerable investment 
of outside capital in Canadian industries. It 
was feared that the reduced rates of duty would 
lead to the swamping of Canadian industry by an 
inrush of British productions. The figures, how- 
ever, show that this apprehension was unfounded. 
The position of English manufacturers in the Cana- 
dian markets has undoubtedly improved, as was 
intended, but this has been at the expense of the 
United States. For the four years to June, 1896, 
the value of imports was 481,342,000 dols., and for 
the four years to June last 612,034,000 dols., the 
increase being equal to 27 per cent. In the same 
period exports rose from 470,741,000 dols. to 
652,897,000 dols., or at the rate of 38 per cent. In 
the first period the imports exceeded the exports, 
and in the second period the position was reversed. 





This does not seem to indicate much injury to 
Canadian trade, but rather the reverse. The 
expansion has been due in part to the splendid 
advertisement given to the Dominion by Sir Wil- 
frid Laurier’s policy, but in a much greater measure 
to the encouragement by the preferential tariff of a 
disposition in the Mother Country to seek for new 
opportunities of trade in Canada at a time of 
generally reviving commercial enterprise. On the 
export side the growth is largely attributable to the 
relief afforded to Canadian producers by the mere 
reduction of the duties, apart from any other 
considerations. Canadian farmers, and even manu- 
facturers, in many directions were thus put in a 
better position not only to supply the Dominion 
home demand, but even to compete in outside 
markets. 

It will be remembered that under the provisions 
of the preferential Tariff Act, Canada agreed to 
accord to any country which gave her correspond- 
ing trade advantages a reduction in the prevailing 
rates of duty of 12} per cent. for the first year, and 
25 per cent. for succeeding years. England was 
the only country, with the possible exception of 
one of the Australian Colonies, which was pre- 
pared to take advantage of this offer, for the reason 
that England admits practically all of the products 
of Canada into her ports duty free. This pre- 
ferential has now been enjoyed by English ex- 
porters, and as the favour was not of their 
seeking, they are not to be blamed for taking 
advantage of it to the full. At the same time 
the development of Canadian trade in Great 
Britain has been very decided. Exports cf farm 
products from Canada to the Mother Country 
alone were valued for 1899-1900 at 72,559,421 dols., 
as against 42,074,387 dols. for 1895.6. Forest pro- 
ducts show an increase from 12,186,806 dols. four 
years ago to 15,055,411 dols., which is probably 
referable to the revival of the building industry in 
this country, Canada being always, of course, a 
leading source of timber supply regardless of tarifis. 
Even the value of the exports of Canadian manu- 
facturestothis country increased from 3,709,266 dols. 
to 5,434,198 dols. England’s gain in both imports 
and exports has been America’s loss. One great 
feature of recent political and economical manifesta- 
tions on the part of Canada is, in fact, the change 
which has come over the people of that country on 
the subject of trade ne sere with the United 
States. A few years ago it could be safely affirmed 
that a large majority of the people of Canada were 
heartily in favour of removing, as far as possible, 
the trade barriers stretching along the frontier be- 
tween the two countries, provided only the United 
States would meet them in a fair spirit. At the 
present time such a feeling scarcely exists. 

When Sir Wilfrid Laurier went to Washington 
for the purpose of seeing whether it was not pos- 
sible to interest President McKinley in a plan 
for reciprocal trade relations between the two 
countries, he found that, as matters stood, 
with Congress called together to enact a new tariff 
law, there was little opportunity to negotiate on 
the subject of lower duties for Canada. His party 
had been elected on the ground that the Canadian 
customs duties were too high, and he had hoped, 
before changing these, to come to some under- 
standing with the Government of the United States. 
But, failing in this, he and his associates went back 
to Ottawa, and in order to make good their ante- 
election pledges, they brought in and put through 
the general law of which only the United Kingdom 
is in a position to take full advantage. The Cana- 
dians have not been slow to realise that the duties 
imposed by the Dingley Law upon Canadian pro- 
ducts of all kinds are higher than those which 
the Canadians in their Customs enactments 
have imposed upon American products. Englan¢, 
whose trade odeiein with Canada were not long 
ago considered to be of minor importance, has taken 
the place which the Canadians hoped America 
would occupy, and has become an enormous pul- 
chaser of all classes of Canadian products. 

The people of the Dominion are now seriously ask- 
ing themselves: ‘‘ Why should we continue to acco: 
to American merchants favours in the way of duty 
rates that their Government is not willing to acco 
to our merchants?” What is more, Canada can find a 
substitute for American demands much more easily 
than America can find a substitute for the demands 
of Canada. The English purchases in Canada are 
growing larger and larger every year, and by devot- 
ing their entire attention to this market, it is ger 
bable that the Canadians can build up a still greater 
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business in what they have to sell. The Canadians 
puy of the United States almost every class of 
manufactured goods, but these in most instances, 
can be, and are now being, bought in England. 
These American goods, if not sold in Canada, would 
not easily find a market elsewhere. The wares 
which the Dominion purchases, such as carriages, 
paper, bonnets, hats, and caps, electrical apparatus, 
&c., do not constitute the class of goods that can 
be advantageously sent for sale to China, South and 
Central America, or the a Islands. If 
England supplies Canada with these commodities, 
and America is shut out from the markets of the 
Dominion by a high Customs barrier, many of the 
classes of goods it has been in the habit of sending 
to its neighbours will stay unsold upon its own 


hands. 








AFFAIRS IN CHINA. 

We, of course, can only follow the affairs of 
China in so far as they affect industrial and com- 
mercial conditions. For some months past they 
have been in such a state of confusion that it was 
very difficult to say much about them of a definite 
nature, or to indicate how commerce and industry 
were likely to be affected by the resulting changes. 
The unexpected always seemed to be happening, 
and the diplomatic game becomes more and more 
complicated. Lookers-on could make little of it, 
on account of their want of knowledge of some of 
the most important conditions, and speculations 
were, to a large extent, vain. Some weeks ago 
Russia showed her hand to a certain extent, but 
strong suspicions seemed to prevail that she did 
so only for the purpose of obtaining another advan- 
tage for herself. At any rate, her proposals re- 
ceived little support from the other Powers. 

It is very probable that the agreement which has 
been come to between Britain and Germany was 
meant primarily as a reply to the proposals of 
Russia. In any case it enunciates the main lines 
of a policy which makes for clearness and strength, 
and promises to put an end to the tangle which 
exists, and the tendency to drift, which has recently 
been observable. To a thoughtful observer the 
chief danger in the Far East did not arise from the 
resistance to the Powers which the Chinese were 
likely to offer, but to the possibility of a dispute— 
it might be a struggle—among the Powers, if any 
attempt were made at the partition of China. The 
agreement which has been come to between Great 
Britain and Germany affords at least the starting 
point of a policy which will prevent such an issue, 
and from the manner in which the agreement has 
been received by the other Powers, it promises to 
prevent ill-feeling, and possible bloodshed, which 
might result from misunderstanding, or the want 
of unanimity as to the objects aimed at and the 
means to be used. 

It is satisfactory to find that the agreement 
which has been come to is in harmony with the 
policy which has hitherto guided Britain in her 
interference in affairs in the Far East, and in this 
way isa triumph to British diplomacy, which has 
sometimes been very severely criticised. More- 
over, the fact that it has been made with Germany 
1s especially satisfactory, for it has been the custom 
in certain quarters to represent that German feel- 
ing and German interests are opposed to ours in 
the fields of diplomacy and of commerce. It has 
been attempted to prove that Germany’s foreign 
policy, especially in the Far East, was much more in 
harmony with that of Russia than Britain. Notwith- 
standing this, we find Britain and Germany uniting, 
not only to maintain their rights in China, but also 
to prevent the other Powers from taking advantage 
of the weakness of China, a fact which seems to 
show that international difficulties are fostered by 
reckless newspaper writers. 

By the agreement which has been come to, 
Britain and Germany have decided to observe the 
following principles in regard to their mutual 
Policy in China : 

“1, It is a matter of joint and permanent Interna- 
tional interest that the pies on the ate and littoral of 
oe a should remain free and open to trade, and to every 
nations ert form of economic activity, for the 
ons of all countries, without distinction, and the two 

fe ot Oe agree on their part to uphold the same 
fees, inese territory, so far as they can exercise in- 
~2 The Imperial German Government and Her 
Britannic Majesty’s Government will not, on their part, 
© use of the present complication to obtain for them- 


and wil carritorial advantages in Chinese dominions, 


irect their policy towards maintaining un- 








diminished the territorial condition of the Chinese 
mpire. 

‘*3. In case of another Power making use of the compli- 
cations in China in order to obtain, under any form what- 
ever, such territorial advantage, the two contracting parties 
reserve to themselves to come to a preliminary under- 
standing as to the eventual steps to be taken for the pro- 
tection of their own interests in China. f 

‘*4, The two Governments will communicate this 
agreement to the other Powers interested, and especially 
to Austria-Hungary, France, Italy, wae Russia, and 

ill invite them to 


the United States of America, and 
accept the principles in it.” 

The reception which has been given to these 
proposals by the Powers and by the Continental 
press is nearly all that could be desired. The 
snarls of some of the organs which seem to exist 
by keeping up a spirit of animosity to Britain may 
be ignored, and the Anglo-German agreement is 
like to become the sheet-anchor of peace. All 
danger of a rupture is by no means over, but the 
other Powers are likely to follow the strong lead 
which has been given, and bring about a state of 
affairs which will allow China gradually to assimi- 
late many of the features of Western civilisation, 
especially in the developments of industry and com- 
merce, in which we are specially interested. While, 
of course, the recent actions of the Chinese are 
strongly to be condemned ; still, any one who has 
studied the actual conditions of affairs, and who 
knows anything about the nation, must admit that 
in great part they are the result of the treatment 
which they have received from foreign Powers, and 
the recent troubles may not have been altogether 
useless if they compel foreigners to study more 
carefully the ways of thought of the Chinese, so 
that they may be able to choose methods of deal- 
ing with them which will lead to goodwill and 
industrial and commercial development. 





RUSSIAN IRON INDUSTRY. 

In Southern Russia much attention is being 
given to the question of finding good and suitable 
deposits of iron ore, for the requirements of its 
increasing iron industry in that part of the Empire. 
The Keiwoi Rog deposits do not yield abun- 
dantly, and are, besides, on firm hands ; but the 
researches for better and more convenient iron ore 
deposits appear to be fairly successful. Deposits 
have thus been discovered close to Adschamki, in 
the Alexandrisk district, extending, so far as has 
been at present ascertained, to the villages of 
Pokrowsk and Klinzy. Rich deposits have also 
been found at Fedorowka, 40 versts from Nikolayew, 
on the borders of the river Bug. Extensive 
deposits have also been discovered at Seleny, in 
the Werchue-Dnjeprowsk district, where about 
6400 dessjaitines of land have been secured 
for exploitation. Huge deposits are found in 
this extensive area, more especially at the Was- 
kowa Valley, and at Narwina, on the left border 
vf the Seljonaja. These ore fields will have 
connection with the new railway which is being 
built from the Koristowka station on the Charkow- 
Nicolajew Railway, to the Pjati-Chatka station on 
the Isaksagan branch of the Iekaterine line. The 
station nearest the ore deposits will be that of 
Seljonaja. The whole of this territory has been 
let to a Russian syndicate for 22 years, with the 
right to build a railway to the station just referred 
to, a distance of about 1 verst. 

Deposits of iron ore have further been discovered 
in the Dankowo district in the Government of 
Rijiisan. These have also been let to a company, 
which has already secured ‘the contract of 10,000 
dessjitines, and expect to acquire an additional 
territory of twice that extent. Also, on the 
Belgard estate, in the Iefremow district in 
the Government of Tula, large deposits of ex- 
cellent iron ore have been discovered, the 
working of which has been transferred to Donez 
Metallurgical Company, which intends to erect 
works for the utilising of the ore on the spot. 
The company has undertaken during the first three 
years not to break less than 2,500,000 poods of ore 
annually, and from the fourth year not less than 
7,500,000 annually, paying the owner 2 kopecks 
per pood. In the Liwny district of the Govern- 
ment of Orel, ore has been discovered over an area 
of 4000 square versts. The ore is not particularly 
good, containing only some 45 per cent. iron ; but 
it is considered sufficiently good for production of 
pigiron. Of a still inferior quality is some iron 
ore discovered at Ielissawetgrad, in the Govern- 
ment of Cherson, which averages only about 40 per 
cent. of iron. These recent and extensive findings 








of iron ore in Southern Russia have allayed the 
apprehensions of an impending ore famine. : 

ew iron works and engineering establishments 
continue to be erected, although warning voices 
are at times heard, that the thing may be overdone. 
The Bjelanski Blast Furnace Company has erected 
blast furnaces in the Slawjanoserbsk district on 
some land rented from the Bjelanski Coal Mining 
Company. The company has also the right to 
carry on business as iron and steel masters and 
manufacturing engineers in other parts of the 
Empire. 

Another undertaking, likewise with Belgian 
capital, is the Ateliers de Constructions, Forges, 
et Fonderies de Khartisk, which, likewise on 
rented land, is erecting various machine shops. 
Preparatory work for the building of a railway, 
which will no doubt be of much advantage to the 
iron industry, is at present being carried on by 
the Vladikawkos Railway Company, the contem- 
plated line being one from Tscheljabinsk-Orenburg- 
Zaryzin. This line will be the connecting lin 
between the Siberian Railway and Southern 
Russia, and will undoubtedly give a new impetus 
to the metallurgical industry of South Ural. 
The contemplated line passes through some 
of the richest deposits of magnetic and other kinds 
of iron ores, of manganese ore, coals, fireproof 
clay, etc., but which hitherto, on account of 
inadequate means of transport, have been com- 
pelled to remain more or less unexploited. The 
new line will be able to convey Siberian coke to 
the districts rich in minerals but poor in fuel, and 
a vast and rapid development of metallurgical 
industry is looked for, navigable rivers in several 
industries affording additional transport facility. 
The Ostrowice Iron Works, Russia, had, during 
their last financial year, earned net profits of 
1,228,684 roubles, or over 85 per cent. of the 
capital (1,500,000 roubles). The shareholders 
received a dividend of 40 per cent. The South 
Russian Dnjeprowski Metallurgical Company 
earned in their last financial year 4,132,054 
roubles, or 83 per cent. of the capital (5,000,000 
roubles). The shareholders received also in this 
case 40 per cent. dividend. These two companies 
are, of course, exceptions to the rule; most of the 
concerns in this branch in Russia give fair but by 
no means excessive dividends. 








THE PARIS EXHIBITION: THE 
ESPLANADE DES INVALIDES. 

THE most beautiful series of buildings in the whole 
Exhibition are those erected on the Esplanade des 
Invalides ; and it is a universal subject of regret 
among the Parisians themselves, as well as among 
visitors of all nationalities, that they are only tem- 
porary in character, and must soon come down, 
They form a most appropriate and distinctive recep- 
tacle for the decorative arts to which they are 
devoted. The effective space occupied by France 
in these buildings amounts to about 66 per cent., 
Germany coming next with 6 per cent.; Great 
Britain, 4.4 per cent.; Russia, 3.6 per cent.; the 
United States, 2.2 per cent.; while among the 
other nations, Austria occupies 3.7 per cent.; Italy, 
2.7 per cent.; — 2.6 per cent.; and Holland, 
2.2 per cent.; the balance of 6.6 per cent. is shared 
out between Hungary, Switzerland, Norway, 
Sweden, Spain, and Portugal. 

France occupies the whole space reserved to 
her, which comprises the east building on the 
Esplanade des Invalides and the narrow portion, 
with the wing facing the Seine, of the west 
building ; the great number of exhibitors in each 
class of the groups which have contributed to the 
united decorative arts, has enabled her to kee 
each branch of decoration distinct and represente 
in — appropriate courts. Thus jewellery, or 
the decoration of the person, occupies half of the 
end pavilion, opposite the Hotel des Invalides, 
arranged as a separate court, which, in conception, 
arrangement, and contents, is inimitable. The 
peculiarity of the style of the cases, with their dull 
metallic beadings and bizarre shapes, is best charac- 
terised by the name of ‘‘ Sarah Bernhardt,” who, 
if she did not introduce it, popularised it by adop- 
tion. The contents, largely consisting of the popular 
and quaintly beautiful ‘‘ enamel jewellery” with 
which the late ‘‘ Salons” have made most 
familiar, harmonise admirably with these cases. 
The jewellery corner in ‘‘The Salon” is generally 
considered one of the most artistic and attractive, 
and this court is an improvement on these corners, 
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Nowhere out of Paris would it be ible to collect 
such splendid specimens of the jeweller’s craft as 
those presented by Vever, Auroc, and Lalique. The 
other half of the pavilion contains French cutlery, 
but in every sense, save the way the exhibits are 
displayed, this forms a great contrast with the 
jewellery. There is hardly an exhibit which would 
repay a second examination, with the doubtful ex- 
ception of the Collectivité of the Workmen of the 
Haute Marne. The gallery space of this pavilion is 
very appropriately and conveniently taken up by 
watch and clock making. Here also France does not 
seem to be strong ; neither cutlery nor clockmaking 
appears to be able to furnish very remarkable or in- 
teresting exhibits, and they are not up to the general 
French standard of excellence in these two respects. 
Chateau Pére et Fils, however, make a fine exhibit 
of a public chiming clock with train of bells. 

A noticeable feature about the French courts in 
these groups, and in others which are susceptible of 
similar treatment, is the association of a pavilion with 
each containing a historical collection of products 
of the craft in question, illustrating its develop- 
ment and progress through the ages, and several 
other nations have attempted to carry out the same 
idea in this Exhibition, especially Germany and the 
United States of America. The next pavilion of 
the building, with an annexe into the gardens, is 
devoted to gold and silversmith work. This collection 
of exhibits is well worthy of the reputation enjoyed 
by France in these crafts, and the decoration and 
arrangement is as distinctive as the jewellery. The 
court in which the art bronzes are displayed is 
divided up into square-sided flat-topped kiosk pavi- 
lions, the upper parts of which, viewed from the 
gallery, are an outrage on the general good taste of 
the French exhibits. But the exhibits themselves 
and their arrangement leave nothing to be desired 
when viewed from below. They are thoroughly and 
exhaustively representative of the great decora- 
tive French industry. The court for decorative 
paper for correspondence is formed in the west 
gallery, above the bronze court. Here a very effec- 
tive novel scheme of decoration has been adopted ; 
the exhibits, largely collectivities, have been ar- 
ranged in small courts facing inward, the outer 
sides of the courts have artistic panels in oils let in, 
illustrating the manufacture of the special exhibits 
shown within. These can be seen from the floor 
below and serve to attract attention to the gallery 
displays and provoke a visit. This decoration is 
particularly effective above the central museum of 
art bronzes and hangings. A noteworthy exhibit 
in the writing paper class is a novel machine for 
folding, cutting, and pressing note-papers of all sizes, 
by Brissard et Fils. Rubber goods for wearing 
apparel, and odds and ends worn or carried on the 
person, hardly of a decorative character, occupy 
part of the gallery — paper—the rest being 
taken up by toys. ese are most tastefully dis- 
played ; the only show of these industries which 
is at all comparable with this in taste and effective- 
ness, though not in extent, are the toys in the 
German section in the west building—the large toy 
industries of the United Kingdom are conspicuous 
by their absence. The hangings are followed by 
the furniture court, the central and most notice- 
able feature of which are two magnificent collectivi- 
ties, illustrative of the furniture and ornaments of 
the reception rooms in French houses, of the most 
tasteful and sumptuous description — collectivi- 
ties in which French exhibitors have invariably 
excelled, and which cannot be equalled by other 
nations in the special characteristics above alluded 
to. This method of displaying furniture with its 
appointed decorative surroundings is the only satis- 
factory way of exhibiting it, but it must be carried 
out with judicious taste combining the best tra- 
ditions of the expert upholsterer and_profes- 
sional decorator, or the: result will not be com- 
mensurate to the cost and trouble. The gal- 
lery is taken up with wall- paper displays, 
which are made more effective by the absence of 
all crowding and obstruction of view. Nothing, as 
a rule, between balustrade and walls, and then the 
paper hung as in a room, with its mouldings, dado, 
and frieze (if any) complete. The designs and 
colours of many of these are as striking and 
beautiful as the modern Japanese silk embroidery, 
which is bestowing very high praise, especially 
those papers exhibited by Petit Jean, Ruepp and 
Isidore Leroy. This display of wall-papers is quite 
unique throughout the Exhibition, and marks how 


ing glasses for furnished apartments, are difficult 
material out of which to make an attractive court ; 
but, although in juxtaposition with more attrac- 
tive material, these collective and individual dis- 
plays form excellent examples of how taste can 
overcome these drawbacks in the small gallery 
courts of the narrow extension of the Invalides 
buildings. These are also occupied by the middle 
class furniture exhibits, very tastefully arranged 
into rooms, in imitation of the great art furniture 
exhibits on the lower floor, but on a smaller and 
less ambitious scale. This should be the recog- 
nised method of exhibiting in these classes, as no 
other gives anything like the same results. The 
pottery and ceramic courts occupy the wing 
of the west building facing the Pont Alexandre. 
Here the scheme of display presents a very happy 
blending between the collective and individual, the 
same idea running uniformly through both. The 
method of exhibiting table china under service 
conditions, arranged for use on tables, is far prefer- 
able to the shop front style affected by many other 
nations. The  Femad Court is particularly to be 
admired for arrangement and contents. 

What have the other contributing nations to set 
against this French display? All the various 
branches of the decorative arts, and others only 
remotely depending therefrom, are unavoidably 
collected into one and the same court, and the task 
of their suitable display is rendered much harder. 
The United States has solved this problem pro- 
bably more successfully than any by following their 
national motto, e pluribus unum. The space they 
occupy is made one, and at the same time is divided 
up by a more or less skeleton arrangement of 
colonnades and porticoes in the typical United 
States architecture, resembling the electrical 
court in the Champ de Mars, the distinctive 
American white and gold tone prevailing through- 
out, which, at Paris, is recognised as the national 
setting. In this way small courts within a court 
are formed, where such incongruous exhibits as 
jewellery and athletic goods, art bronzes and bath 
fittings, gold and silversmiths’ products and 
middle-class furniture, decorative porcelain and 
kitchen utensils, are equally well shown and made 
to harmonise in one and the same court, the in- 
dividuality of each being preserved and yet their 
unity as products of one nation, accentuated. The 
furniture is the most prominent feature of this 
United States court, and while being far from 
attaining the highest European standard of taste, 
succeeds in conveying the impression of luxury and 
health so characteristic of the Great Republic. 
On the whole, the American exhibition in these 
classes is adequately representative without being 
excessively so, but is not a danger signal to the 
European producers except, perhaps, in the line 
cheap furniture of certain classes. 
Germany, relatively, plays a far more ambitious 
part in all these classes, and has succeeded in 
securing the advantage of a terminal position for 
her court while actually being central ; the mag- 
nificent approaches, the massive and imposing 
arched portico and annexed rooms, forms as it 
were the entrance to a royal palace, with a portion 
of the palace yard beyond ending in a blank wall. 
Suggestive of the end of the Exhibition in that 
direction, is the Government contribution, and the 
central object round which the court is grouped, 
and the theme which is carried out admirably in the 
decoration. By the introduction of art metalwork, 
distinctively German in character, and the German 
arms as centre shields, the gallery railings and light 
girderwork ave made to assumea distinctive German 
character and form an appropriate adjunct to the 
palatial character of the court. Yet this gallery 
decoration, which extends right over and embraces 
a large portion of the United States court, does not 
clash with or detract from the United States dis- 
play when viewed from below, while the latter is 
unobservable when viewed from above, the impres- 
sion conveyed being purely German. Germany is 
fully represented in each and all the branches of 
the decorative and allied arts. Thechina exhibited 
in the palace courtyard by the Royal Porcelain 
Manufactory of Berlin is especially noticeable. 
The Venetian mosaic voussoir and scagliola floor 
of the portico, with typical German designs, and 
the fountains arranged around ; ‘the magnificent 
mosaic panel by the Glass Mosaic Company ; the 
monumental oak panelled room and the carved 
oak staircases leading up to it on each side of 
the portico, are all fine examples of modern German 





gallery space into separate rooms, all openi 

on to the balcony thoroughfare, has beon folleees 
with excellent results, the toys and small articles 
being well and effectively shown. Furniture, art 
bronzes, glass, china, and cutlery, jewellery, and 
goldsmith work, are all equally well represented and 
exhibited. Taking into consideration the relative 
space occupied, Germany is quite as well repre- 
sented—if not better—than France herself, the 
quality of her display in her own special directions 
being certainly as good. 

If Germany has done so well with 6 per cent, 
of the total space, what has Great Britain 
done with her 4.4 per cent.? The answer jis: 
As a national display, very little has been done. 
and that little has not been judicious. In the first 
place, the peculiar hideousness of the stencilled 
wall decoration seems to be more prominent than 
ever ; it forms a bold line of demarcation at the 
four corners of the British space, as if special 
delight had been taken in avoiding all disguises : 
‘* Behold, here begins British taste in the decora- 
tive arts ; those who run may see, and no one shall 
deny it!” Doulton’s pavilion, admirable in external 
design, and still more so by reason of its contents, 
would have formed a very suitable centre round 
which a court could have been advantageously 
grouped ; but it is actually placed as leader of one 
wing and as pendent to Waring and Gillows’ very 
excellent, but wholly unsymmetrical and incon- 
gruous pavilion, which leads the other wing of the 
court. These wings completely cut off the ex- 
hibitors behind them from the court, and isolate 
them in their side aisles, both from practical par- 
ticipation in the life of the court and a due share of 
its light. The most ordinary precautions in the 
allotting of space would have prevented the above 
undesirable results, which constitute a more than 
legitimate grievance for the segregated exhibitors 
and for visitors of their own nationality, who 
perforce have to make comparisons which are 
wholly odious. Those exhibiting in the annexe, 
of which both gallery and floor space is occupied 
by British representatives of classes to the number 
of 100, on the whole have been afforded a better 
opportunity of effective display ; but the exhibits 
in nearly all the classes are weak numerically, and 
this weakness is brought more prominently into 
relief by the usual insular isolation of the displays ; 
carefully arranged combinations would, on the con- 
trary, serve to tone down, if not hide this weak- 
ness. Fixed decoration of public buildings and 
dwelling houses, produced only five exhibitors, 
most noticeable being the anaglypta display. 
Stained glass has only one exhibitor. Wall. papers 
and hangings, two. Household and art furniture 
has 14 ; chief among which, excluding billlard-table 
makers, come Gillow and Co., Henry, and Johnston 
and Appleyard. Carpets, tapestry, &c., have 10 
exhibitors, chief among which may be mentioned 
the Anglo-Oriental Carpet Company, Turnbull and 
Stockdale, and Yates and Co. Pottery and porce- 
lain produce, eight exhibitors; Doulton’s (facile 
princeps), Belleck, Elton, and Tooth, &c., all of 
whom contribute their distinctive wares. Orna- 
mental glass and crystal produce has no exhibitors. 
Lighting, other than electric, only one. Stationery 
(machinery, processes, products), 14; paper for 
correspondence being absolutely unrepresented, 
pens, pencils, inks, and artist’s colours, were, 
however, fairly in evidence. Cutlery, the one- 
time distinctive product of our most energetic trade 
centres, has only two representatives, both of 
which have done well. The gold and silversmiths 
work have four, the display by the Goldsmiths’ and 
Silversmiths’ Company, Limited, which is excel- 
lent, going a long way towards saving the situation ; 
jewellery and precious stones have only one represen- 
tative of clocks, watches, and timepieces; and there 
were six exhibitors, but no very noteworthy display 
representative of these important manufactures. Art 
bronzes, metal-work, &c., are represented by one 
firm, which enters somewhat doubtfully into 
class, with embossed copper for interior decorations. 
Turnery and fancy leather articles, &c., have six eX- 
hibitors, none particularly remarkable or representa- 
tive of these by no means small industries. India- 
rubber and gutta-percha industries, three, which 
are representative without being at all adequately 
so. Toys are shown by three firms, all of them 
exhibiting athletic goods. i f 
Against each of the above representatives © 
diversified industries, all of which in some form 
furnish numerous and staple branches of British 








important and extensive is this industry in France. 
Picture frame mouldings, cheap consoles and look- 
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of the great nations, and may be hundreds in the 
case of France herself ; all quite as representative 
and distinctive, so that if the British court itself 
lacks the chief elements of attractiveness and in- 
terest that it should possess, the exhibitors col- 
lected therein cannot be considered one whit more 
representative or distinctive. 

The Russian court, which looks on to the 
German, and shares the end of the block with 
Belgium, possesses just sufficient of the distinctive 
features of public building decoration in Russia to 
recall portions of the Kremlin, and to make it dis- 
tinctly Russian, this effect is extended to the decora- 
tion of the gallery, as in the case of Germany. 
The display of decorative enamelwork, especially 
the altar screen (B. P. Ovitchnikoff), and the 
display of the Central Art School in the gallery, 
are very noticeable. In classes 66 to 75 and 92 to 
100, Russia is represented by 110 big exhibitors 
and 228 minor exhibitors, representing the village 
industries, against Great Britain’s 83, to which 
might be added portions of 63 more exhibits in 
other groups. 

In the decorative arts, next to Germany the 
most distinctive and representative court is that 
of Austria, which occupies the same relative 

ition towards the north end of the block; 
oe the same excellent device has been adopted 
to incorporate the gallery with the ground 
floor decoration, wrought iron gilt enrichments 
picking out the girderwork and balustrade, with 
the Austrian arms. Columns covered with wood- 
work match the deep olive of the cases—the 
screen dividing Austria from Hungary being used 
to display the magnificent ‘‘ Ginzkey carpets.” 
Hungary, quite as distinctive in paler green 
and gold panels with raised figures, brings 
the gallery into the general scheme of decora- 
tion, although Spain occupies one side and Italy 
the other of the gallery space. The side aisles are 
occupied by Austria on the ground floor, so the 
actual space allotted to Hungary is relatively small, 
but the effect is large; the distinctive Hungarian 
character, so well maintained in the Champ de Mars 
courts, is just as apparent here. Both Austria and 
Hungary are adequately and exhaustively repre- 
sented in all their decorative art manufactures— 
proportionately as well as Germany. The small 
Danish court is distinctive and striking in decora- 
tion and contents. Italy, though well represented 
at the Invalides, fails in not having a general 
scheme of decoration which should co-ordinate the 
exhibits; the older spirit of individualism has been 
allowed to prevail to the serious detriment of the 
whole. It must, however, be pointed out that the 
Italian exhibits in these classes have been sent to 
a large extent to the national pavilion on the 
Quai d’Orsay ; porcelain, majolica, glass, jewel- 
lery, bronzes, enamels, and gold and silver 
work, finding in the most beautiful of the national 
pavilions a most appropriate home, the result being 
probably more striking and attractive than any 
portion of the French section of equal area. The 
Swiss court has been made most distinctive by an 
open-arched canopy, occupying the centre over the 
intersection of two main roads, made of light 
coloured decorated Swiss chalet woodwork, the four 
feet making small courts for collective displays of 
watches, wood carving, bronzes, and marbles. 
The result of the whole decoration is distinctively 
Swiss, and the court bears ample testimony to the 
extent of Swiss manufactures in all decorative art 
groups. Holland has also succeeded in making a 
Very distinctive court in the gallery space above 
Japan. The scheme of decoration in the court, which 
is divided up on the chamber system, is borrowed 
from art photograph framing ; it is in quaintlyshaped 
white enamelled woodwork, with the ground filled 
in with green carpet panels. This, throughout the 
Exhibition, has been followed in all the Dutch 
courts, so that it is identified with their national 
display. Norway has a most distinctive gallery 
court, over Hungary, the distinctive character being 
imparted by the open arcades round it being formed 
of pillars with moulded friezes, on which are 
carved Runic patterns, coloured of a peculiar shade 
of red brown. This same scheme has been followed 
in the Norwegian court, in the group of education 
ee teaching in the Champ de Mars, with a change 
; colour in the woodwork, which is enamelled a 
a heliotrope, to harmonise better with the 
a purple French courts. Norway is well 
ee in Scandinavian tapestries and carpets 

gold and silver enamelled articles, with a quaint 


the exhibits are displayed in the same uniform 
cases of light teak wood, with golden suns at the 
corners of the cornices, the design being the same 
as in their court of textiles and garments on the 
Champ de Mars; if not elaborate, the Japanese 
method of exhibition is distinctive, and not 
over expensive. Needless to say that Japan is 
excellently represented in art bronzes, ivories, 
porcelain, and ceramics generally, and especially 
In enamels, to which they seem to have suc- 
ceeded in imparting some of the _ inimitable 
artistic surface effects characteristic of their silk 
picture embroidery. The British display at the 
Invalides, which is No. 3, in area, would, in import- 
ance and representative character, probably rank 
seventh or eighth, i.e., after Japan and before the 
small European countries only. 





THE BREWERS’ EXHIBITION, 

THE twenty-second annual exhibition of ma- 
chinery and appliances for use in the brewing 
trades was opened at the Agricultural Hall, Isling- 
ton, on Saturday last, and closes to-day. The bulk 
of the exhibits have too exclusive reference to the 
brewing industry to be of much general interest, 
but as usual there are a number of minor exhibits 
of a less specialised character. The display of gas 
engines is unusually large, but none of those on 
view mark any new departure of importance. 
Messrs. Crossley Brothers at their stand show 
one of their electric lighting gas engines at work 
driving a dynamo; whilst the ‘‘Stockport” gas 
engine is on view at the stand of Messrs. 
Bilbie, Hobson, and Co., of 80, Queen Victoria- 
street, E.C., and at several other stands. All these 
engines are now so well known as to make any de- 
tailed description of them unnecessary, and this 
applies to most of the others. The Otto cycle 
is now used so universally that one make differs 
from another but in the minor details. An engine 
of 124 brake horse-power is shown at the 
stand of the National Gas Engine Company, 
Limited, of 117, Queen Victoria-street, E.C. 
This engine is fitted with an air filter, in- 
tended to remove all grit or dirt from the air 
before it passes into the cylinder. The smallest 
gas engine at the Show is, we believe, that 
at the stand of Mr. Thos. Hill, of Beverley-road, 
Hull. This is of } brake horse-power, and is de- 
signed to run at 350 revolutions per minute. The 
valve camshaft is driven by chain gear in place of 
the usual bevel or spiral gears. The vertical oil 
engines shown at the stand of Messrs. McRae and 
Company are noteworthy as to the very delicate pro- 
vision made for regulating the oil supply. The ad- 
justment is made in quantities equivalent to one- 
sixteenth of a normal drop of oil. At the same 
stand one of the carbonic acid refrigerating ma- 
chines, made by Messrs. J. and E. Hall, of Dartford, 
is shown at work. The Carbonic Acid Gas Com- 
pany, Limited, havea large display of cylinders fitted 
with the liquefied gas, and les show a large mass 
of the solidified snow, the nature of which is, 
perhaps, insufficiently realised by the public, few 
of whom can have had a previous opportunity of 
seeing a frozen gas. The display made by Aerators, 
Limited, of Broad-street Avenue, E.C., is of inte- 
rest as showing the perfection to which the art of 
drawing metals has now been brought. Twenty- 
five years ago, we fancy, the production of the 
steel sparklet bulbs would have presented insu- 
perable difficulties, but they are now made so 
cheaply that we believe the net cost of the 
sparklets charged and boxed ready for shipment is 
only about 3d. a dozen. The immense convenience 
of these sparklets is now well recognised, and they 
are particularly useful where the local conditions 
render it necessary to boil all drinking water, 
as they restore its palatability. An ammonia 
refrigerating plant is exhibited by the Linde 
British Refrigeration Company, Limited, of 35, 
Queen Victoria-street, E.C. The machine exhibited, 
which is capable of producing 10 cwt. of ice 

r hour, is coupled to a cold chamber. The 
ae is cooled by air, which is forced over 
a coil of pipes, through which the expanded 
ammonia is circulated. A fan draws the air from 
the cold chamber near its top, and propels it over 
the cooling coils, whence it re-enters the room on 
the floor line. A filter press, in which the filtering 
material is a pulp of Egyptian cotton, is shown at 
the stand of Messrs. Montague Sharpe and Co., 
of 31, Crutched Friars, E.C. This pulp can 
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be easily removed for cleaning and sterilising, as 





the occasion demands, and can be used over and 
over again, At the same stand is a photo- 
graph of a large Pasteurising plant for sterilising 
iquids on a large scale. This plant consists of a 
series of tanks arranged in a circle round a steam 
heater. Water from this heater flows into one of 
these tanks, the overflow passing into a neighbour- 
ing tank, and from that to the next, and so on, till 
it is reduced from its original temperature of 
160 deg. Fahr. to about 70deg. Every five minutes 
the flow of hot water is changed from one tank to 
the next, and when half the circle of tanks has been 
completed, the bottles containing the liquid being 
sterilised are ready for removal from. the first tank. 
The plan provides for the very slow heating and 
cooling of the liquids to and from the temperature 
of Pasteurisation. Breakages are thus diminished, 
and there is less risk of affecting the flavour. 

Automatic grain-weighing machinery is shown by 
Mr. Richard Simon, of the Paonia Works, Basford, 
Nottingham. One of these machines weighs direct 
into a sack, whilst the other discharges into a 
hopper. Both machines use deadweights, and are 
thus free from the errors sometimes arising with 
spring weighing machines. We were informed that 
the firm have recently supplied these machines for 
weighing coal. 

A novelty shown at the stand of Messrs. E. H. 
Bentall and Co. is a chaff-cutting machine with 
automatic safety feed. The attendants’ hands 
never approach the knives, and should he be caught 
in the feed-rolls, a pressure of his shoulder against a 
lever first throws the feed out of gear and then 
reverses its direction. The only rollers into which 
it is possible fur an attendant to get his hand 
caught are incapable of crushing it. 

The eater: pment Works, in addition to pumps 
of various types, show an ingenious machine for 
wiring corked bottles, due to Messrs. Chambers 
and Co., of Belfast. The machine will wire bottles 
of all shapes and sizes, and its adjustments are all 
automatic. 





NOTES. 
ELEctRIcAL UTILISATION OF W1nD Power. 

A PROMISING experimental plant, consisting of a 
windmill, a dynamo, a battery of accumulators, 
and electric motors, has been put up at Wittkiel, 
near Kappeln, situated at the entrance of the 
Schlei, the longest of the narrow fjords which 
the Baltic sends into Schleswig. Success seems 
to be chiefly due to improvements in the wind 
motor, which has been constructed by C. P. 
Neumann, of Wittkiel. The motor is distinguished 
by large dimensions and large inertia; it has a 
diameter of 12 metres (39 ft.), and an effective 
wind area of 100 square metres (about 1000 square 
feet), and can develop more than 30 horse-power. 
Its normal speed is 11 revolutions per minute, and 
the speed is maintained by an automatic adjust- 
ment of the vanes. The Llektrotechnische Zeit- 
scrift, from which we quote, does not give any 
further particulars. The electric installation has 
been erected by the Gustav Conz Electric Com- 
pany, of Hamburg, on whose behalf the experi- 
ments are being conducted. The shunt wound 
dynamo yields, at 700 revolutions, 160 volts 
and 120 amperes, and attains this full electro- 
motive force when the wind velocity exceeds 
8 ft. per second. ‘The positive field terminal is 
permanently connected with the battery pole, the 
other is joined to the switch of the regulating cells in 
the charging circuit. No manual regulation of the 
dynamo is said to be rejuired, and no automatic 
device for disconnecting the dynamo has been pro- . 
vided for, as the motor keeps its speed up well. 
The voltage in the discharge circuit is maintained 
at 110 volts by another automatic switem The 
external circuit of the battery contains lamps and 
small electric motors. Large electric motors are 
directly connected with the dynamo, and starters 
and speed regulators are inserted in these connec- 
tions. The plant is to be permanent and to light the 
town of Wittkiel. A larger installation, comprising 
several wind motors and dynamos, is planned. 


THe Coat Inpustry In Japan. 

The question of coal supply is at present attract- 
ing attention in every industrial country in the 
world, and the owners of coal mines are making 
fortunes almost as rapidly as the owners of dia- 
mond mines; in fact, black diamonds seem to offer 
a better investment than real diamonds. In Japan 
great developments have taken place in recent 





years in the coal industry, and merchant ships, and 
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even ships of war, can now obtain practically all 
the coal they require from Japanese sources. The 
main coalfields are in Kynshu in the south of 
Japan and in the Hokkaido or northern island. 
At the half-yearly meeting of the Hokkaido Col- 
liery and Railway Company, recently held in 
Tokyo, the total profit for the half-year was stated 
to be 751,512 yen, which, after setting aside con- 
siderable sums to the reserve fund, to rewards and 
bonuses, to loan redemption, and carrying forward 
a considerable amount to the next account, was 
sufficient to pay a dividend of 114 per cent. The 
directors decided to put aside a sum of 150,000 yen 
for the purpose of starting the manufacture of coke, 
for which the company’s coal is judged to be excel- 
lent. It was, moreover, agreed that in future 
foreigners should be legally entitled to own the 
shares of the company, and that its by-laws should 
be amended accordingly. This latter provision may 
lead to important developments, as it opens the way 
to the utilisation both of foreign capital and experi- 
ence. The high price of coal in Europe has made 
the Japanese colliery-owners dissatisfied with the 

rofits they have been making. Since the out- 

reak of troubles in China the coal market in Japan 
has been at rather a low level, for while the Cardiff 
coal rules at as much as 20 yen per ton, the 
Japanese does not rise above 6 yen. Now, the 
calorific power of the Japanese coal being 6 to 10 
of Cardiff, such a wide disparity between the two 
classes of goods is regarded as very strange. 
Count Inonye, who is a great authority on financial 
matters, has been endeavouring to bring home this 
point to the minds of the principal coalowners, and on 
inquiring into the anomaly he was surprised to find 
that the supply of Japanese coal was short by about 
700,000 tons lately, according to the statistics relat- 
ing to the demand and supply of coal during the 
past few years. A conference was held with some 
of the principal coalowners, and the conclusion was 
arrived at that the low prices were due to the reck- 
less method of sale by the coal merchants, and it 
was agreed to form a syndicate with the object of 
suspending the sale of coal for two months. This 
scheme involves the necessity of giving more 
or less accommodation to petty coal merchants 
and owners of small mines, so that they may 
be enabled to tide over the temporary pressure 
occasioned by the interruption of transactions, 
and arrangements have been made with two of the 
powerful banks for this being done, provided that 
the cheques issued by the syndicate are accom- 
owner by receipts issued for the deposit of coal. 
t has been agreed that a minimum standard price 
shall be fixed, and that all sales below that stan- 
dard shall be prohibited. That minimum has been 
tentatively fixed at 74 yen for the best coal, as 
against 6 yen, the ruling price at present, and the 
arrangement will be in force fortwo months. This 
arrangement is only one of the signs of the times, 
and suggests that financial engineering may be even 
more effective than mechanical engineering in the 
making of money. 


Tae Water Surrry or Paris. 

As originally designed by M. Belgrand, the city 
of Paris was to be provided with two distinct 
systems of water supply, the one for domestic use 
being obtained from distant sources, situated in 
regions where thers was no risk of pollution ; whilst 
for street cleansing, sewer flushing, and the like, the 
supply was drawn direct from the Seine and Marne. 
The plan had much to recommend it, and proved 
satisfactory, until, with the growth of the city, 
the demand for potable water exceeded the supply. 
The oldest of the aqueducts bringing in this supply 
is that of La Dhuis which was finished in 1866. 
This aqueduct follows the general direction of the 
River Marne, and thus lies to the east of the city. 
Its length is about 81 miles, the fall between its 
origin and the impounding reservoir at Paris being 
65 ft. The aqueduct is covered throughout its 
whole length, inverted syphons, constructed of 
cast-iron pipes 40 in. in diameter, being used for 
passing the valleys. The flow varies between 44 to 
5} million gallons per day. The second conduit, 
completed in 1874, is that of the Vanne, which 
draws its supply from a number of impound- 
ing reservoirs constructed across tributaries to 
the Vanne river.. These, therefore, lie to the 
south-east of Paris. Some of these impounding 
reservoirs are at such low levels that pump- 
ing is necessary to discharge their contents into 
the aqueduct. The total length of this conduit is 


108 miles, and its flow of 26.5 millions of gallons 


per day is discharged into a large service reser- 
voir constructed on the Montsouris heights. A 
striking feature of this conduit is the number of 
fine masonry aqueducts constructed across the 
valleys intersecting its route. In 1893 a third 
conduit was finished, which is supplied from re- 
servoirs constructed in the valley of the Avre to 
the west of the city. This conduit is 66 miles long, 
and affords asupply of 22 million gallons per day. 
The fourth aqueduct, which has just been finished, 
arallels that of the Vanne, already mentioned, 
but derives its supply, amounting to 11 million 
gallons per day, from reservoirs in the valleys of 
the Loing and the Lunain. The total daily supply 
of potable water from these sources is therefore 
about 65 million gallons daily, or about 25 gallons 
of potable water per head. For industrial pur- 
poses the lower portion of the city is provided 
with water from the aqueduct of the Ourcq, a 
tributary of the Marne, and from a number 
of other affluents crossed on its route to Paris. 
In addition to providing 28.5 million gallons tor the 
needs of Paris, this supply is also drawn upon to 
the extent of 15.5 million gallons per day for the 
benefit of the St. Denis and St. Martin Canals. 
The higher portions of the city are supplied by 
pumping from the Seine and Marne. The principal 
pumping station is at Ivry, and the quantity sent 
into the mains from this point averages 28.5 
million gallons per day, whilst from the St. Maur 
pumping station on the Marne another 22 million 
gallons are supplied. A further supply, amount- 
ing to perhaps 1,000,000 gallons per day, is ob- 
tained from wells, bringing the total combined 
supply, theoretically available for domestic and 
trade use, to over 148 million gallons daily, or 
58 gallons per head. This supply should certainly 
be ample ; but although meters are in general use, 
it would seem that there must be considerable 
waste, since in hot weather it has been frequently 
necessary to turn the Seine water direct into the 
mains conveying the domestic supply. To avoid 
the serious hygienic dangers arising from such a 
procedure, filter beds are now being laid down at 
St. Maur and at Ivry. 





BOILER EXPLOSION AT SYDENHAM. 


A FORMAL investigation under the Boiler Explosions 
Act has been conducted by the Board of Trade respecting 
an explosion which occurred on July 25 at the works 
of the Crystal Palace District Electric Supply Company, 
Sydenham, and by which two men were killed and five 
others injured. The Commissioners were Mr. Howard 
Smith, barrister-at-law, and Mr. J. H. Hallett, consult- 
ing engineer. Mr. Gough appeared for the Board of 
Trade, Mr. Williams for the owners of the boiler, and 
Dr. Kenrick for Messrs. R. Hornsby and Sons, the 
makers. 

In opening the proceedings, Mr. Gough stated that the 
boiler, which was of the locomotive type, measuring over 
all 19 ft. by 4ft. was made in 1890 by Messrs. Hornsby, 
of Grantham. It was constructed for a working pressure 
of 140 lb. to the square inch, and had been tested before 
leaving the makers’ works to 240 lb. The boiler had 
formerly been insured with the National Company of 
Manchester, and as some parts of it were difficult of 
access for examination, the insurance company appeared 
to have been guided by information received from the 
makers as to thicknesses, staying, &c. Mr. Phillips, the 
manager, and the engineer were responsible for the upkeep 
and safe working condition of the boilers and machinery, 
and it was the duty of the fitter to examine the boilers 
periodically and report any defects which he might find 
to Mr. Phillips. In 1899 the firebox crown was found to 
be out of shape, and it was inspected and subsequently 
tested up to the working pressure, when it deflected 
to the extent of from ,, in. to ,. in. The insurance 
rage wef were not satisfied with the test, and thought 
it should have been carried to double the work- 
ing pressure. The boiler was, however, set to work, 
and subsequently the insurance of the firm’s boilers 
was removed from the National Company to the 
Engine Boiler and Employers’ Liability Insurance 
Company. The latter company were aware that the 
boilers had been examined by the National Company, 
and, without calling for the reports, accepted this boiler 
among the others, the date of the acceptance being 
April 5, 1898. At the examination in September of that 

ear slight defects were pointed out, and, Mr. Gough 
ieved, were remedied. In April, .1899, the inspector 

to the insurance company examined the boiler when at 
rest and prepared, and found no deflection or sagging of 
the firebox crown. With the exception of a few minor 
defects, he reported that the boiler was in order, and the 
Insurance Company issued a certificate for fifteen months 
to the effect, that the boiler was fit for the pressure stated 
in the policy, viz., 140 1b., and pointing out that it was 
issued on the understanding that some deposit on the 
firebox crown should be removed. and care taken to guard 
against its accumulation in the future. The fitter, a man 
named Wallace, examined the boiler about three months 
before the explosion, and found no signs of any bulging 





of the firebox crown. On April 23, 1900, the Insurance 








Company wrote the Electric Supply Com askin 
a, thorough examination of the belles, but mit wee pate 
that it was intended to exchange the locomotive boilers 
for those of water-tube construction, the examination was 
not pressed for. On July 23 the safety valves were coen 
to be blowing off, the pressure —— at the time by 
the steam gauge being 140 Jb. t half-past six on the 
morning of July 25 the fire was lit and the pressure taken 
from time to time, according to the general practice. At 
@ quarter-past two in the afternoon it was 132 1b., when it 
was taken for the last time, and about half an hour after. 
wards the boiler exploded. The firebox colla and was 
tornaway from its position, and thrown on to the floor of the 
boiler-house, while the reaction sent the boiler through the 
walls of the engine-room, and deposited it in a garden at 
a distance of about 25 or 30 yards. Considerable damage 
was done to the works, two men were killed, and several 
others were injured. The exploded boiler had been 
examined by the engineer surveyors to the Board of 
Trade, who were of opinion that the toes of come of the 
girder stays supporting the firebox had been broken for 
some time prior to the explosion. The hanging stays 
were found to be broken, and the surveyors were of 
opinion that four had been broken and four others partly 
broken previous to the explosion. They also found that 
the holes through some of the stays were not placed in 
the centre of the bar, and they were of opinion that the 
distance-pieces were never properly bedded to the vertical 
plates by which they were supported. The distance- 
pieces were of cast-iron, and the engineer surveyors were 
of opinion that, having regard to all these defects, the 
safe working pressure of the boiler, when new, was about 
73 Ib. on the square inch. 

Mr. Com. at the close of his address, called witnesses, 
and the following is a brief summary of their evidercs: 

Mr. Gray, a director of the Electric Supply Cumpany, 
spoke to the value of the boilers, the reasons for insuring 
them, and as to their transfer from one boiler insurance 
company to another. 

r. James, chief draughtsman to Messrs. Hornsby, 
was of opinion that the firebox crown had been over. 
heated, and this might have taken place some time ago 
when the boiler was ina dirty .condition. It would not 
have been a difficult matter to arrange so that the boiler 
could have been properly examined. When the explosion 
occurred he thought that the boiler was as clean as most 
boilers were. 

James Wallace, fitter, deposed to having examined the 
boiler on various occasions, and he then considered that 
it was in good and safe condition. 

Mr. Alfred L. Phillips, chief engineer and manager to 
the Electric a Company, gave evidence as to the usual 
treatment of the boilers, and as to their insurance and 
general condition. He intended to have had a thorough 
examination of the exploded boiler in April last; but at 
that time they could not spare it, and, when they were 
able to spare it, they had transferred the insurance of all 
their boilers from the National to the Boiler and Engine 
oe eoan f He naturally thought that the boiler was all 
right and in eafe condition, otherwise that the latter com- 
pany would not have granted a policy. 

Evidence was then given by an inspector in the employ 
of the Engine Boiler and —— Liability Insur- 
ance Company, and by Mr. Michael Longridge, chief 
engineer and manager, as to the examinations made and 
the general condition of the boiler. A working exami- 
nation, Mr. Longridge eaid, had been made of the boilers 
before they were accepted for insurance, the company 
relying upon obtaining the requisite thorough exami- 
nation afterwards. They had no particulars of previous 
examinations made by the National gy we: and 
naturally did not like to ask for any. The boiler had 
been thoroughly examined subsequently, and no serious 
defect was found. Nothing had been reported to the 
sary f as.to the distance-pieces being of cast iron; 
but, had this been known, further particulars would have 
been asked for. Mr. Longridge added, that with the 
knowledge he now poss , he would not have accepted 
the risk. Some of the hanging stays, he thought, had 
been broken by the failure, but the greater part before. 
He was uncertain as to the precise cause of the explosion, 
but in all probability a gradual process had been at work. 
It was probably the failure of one of the toe-pieces, or 
undue stresson the remainder. He thought the boiler 
was not fit to carry 1401b. pressure, and the failure, in his 
opinion, was due to its construction. It was extremely 
difficult to detect flaws in fireboxes unless some intima- 
tion was given that such existed. He did not think the 
boiler would have stocd a test of 280 Ib. pressure, but 
there was, of course, a difference in discussing such ques- 
tions before and after an explosion. f 

Mr. W. Adamson, engineer surveyor to the Board 0 
Trade, gave evidence as to the result of his examination 
of the exploded boiler. Had the distance-pieces not “7 
of cast iron, the gs Fg of the rd of T b 
rules would have been about 73 1b. It was evident ¢ -* 
for a long time the toe-pieces had not bedded on to ” 
plate ; and he was of opinion that the toe-pieces ab the 
end had been broken off some time before the explosion. 
The part that gave way was the crown of the frebor, ¢ 
it was really difficult to account for the explosion 4 
so long delayed, the general condition of the stays render 
ing the boiler so w Under proper scientific inspec- 
tion the defects should certainly have been discovered. 

Mr. G. E. Brown, senior engineer surveyor to the _ 
of Trade for the London district, said that in taking ¢ ; 
responsibility for a boiler, in the first instance ~ 8 ” 
should be taken out if necessary for the purpose of 00 

lete inspection. . 
. After the taking of other evidence, the Court ad vapor 
and in the meantime the Commissioners visited — Court 
of the explosion and inspected the boiler. On the 





resuming, Mr. Howard Smith gave judgment. 
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found, he said, that the toes of the cast-iron dis- 
oeerame and the lower ends of seven of the firebox 
irders were broken. This caused the load to be thrown 
on to the flange of the vertical end plate of the firebox, and 
in consequence the plate deflected and increased the 
weight on the hanging stays, causing them to break. The 
crown of the firebox then having no adequate support, 
collapsed, and hence the explosion. The boiler was 
not properly constructed, and when new was not fit 
for a working pressure of 140 lb. per square inch, 
as the holes in the stays were not properly drilled, 
the distance-pieces were not properly bedded to the 
plates, and their toes were made of cast iron instead of 
wrought iron. These defects had been frankly admitted 
by counsel for Messrs. Hornsby, who expressed regret that 
guch work should have been sent out by them. Unfortu- 
nately for them at the time that these boilers were con- 
structed, they had, as chief —. a gentleman who, 
they eneng sony | discovered, had passed faulty work, 
and whom they discharged in consequence in 1897. He 
must have this boiler as fit for a working pressure 
of 140 lb., whereas it certainly was not. Messrs. Hornsby 
and Sons were a firm of great and well-deserved re- 
putation, and their shoulders were quite broad enough 
to bear the results of this explosion, so far as it 
affected them, and the Commissioners were glad to hear 
that under the circumstances they intended to communi- 
cate with owners of boilers and other machinery which 
they had any reason to believe had been passed by this 
engineer, and see that any defects, if such existed, were 
remedied. The Crystal Palace District Electric Supply 
Company had not competent persons to attend to the up- 
keep of their boilers. No boiler inspector was ever 
called in, apart from the inspectors of the insurance com- 
nies. Mr. Phillips himself had had no experience of 
ilers. The Commissioners thought, however, that if 
the Electric Supply Company had followed the advice of 
the Insurance Company, they would have taken precau- 
tions in some measure with regard to the upkeep of their 
boilers, although the Commissioners did not think that in 
works of this character it should be entrusted to the re- 
ports of the insurance companies alone. The crown plate 
of the firebox was borne downwards in March, 1898, and 
proper measures were then taken by Mr. Phillips to ascer- 
tain the cause of the deflection, and the pressure at which 
the boiler could safely be worked, but unfortunately he 
did not follow out those proper measures to their conclu- 
sion. After June, 1898, a a person was not en- 
gaged by the Electric Suppl mpany, and the. boiler 
was not thoroughly examined from time to time, in the 
Commissioners’ pe Srey as the fitter was not compe- 
tent to examine it. The boiler was not thoroughly ex- 
amined by the Inspector of the Engine Boiler and Em- 
ployers’ Liability Insurance Company, and he did not 
gauge the firebox plates. Proper measures were not taken 
y the Electric Supply Company to insure that the boiler 
was being worked under safe conditions. With the excep- 
tion of inspection by the insurance company, the persons 
od employed to examine the boilers were not competent 
to do so, and Mr. Phillips was not competent to ascertain 
whether they knew their duties or not, or to supervise 
their work in this respect. One director had stated that 
the company only insured in regard to explosion, but 
another director had said that the insurance was effected 
for the purpose of also securing regular inspection. It was, 
however, evident that this was not very present to the 
minds of the directors, and so far as the Con:missioners 
knew, ty never saw any of the reports on the inspections 
made by the insurance companies. Certainly they did not 
see the last report of the National Company. The Commis- 
sloners were not at all clear that they relied upon the 
reports of the insurance company, but in any case, having 
regard to the magnitude of the works and the necessity of 
high pressure and constant supply, they should have 
in their employ some person really competent to examine 
their boilers, _or, if not, have called in some competent 
person from time to time. The explosion would not have 
cecurred but for the defective construction of the boiler, 
and for that defective construction Messrs. Hornsby and 
Sons were admittedly responsible. The Commissioners 
did not, however, think that this was the real cause of the 
explosion. The boiler had been worked for nine years, 
during which time it ought to have been regularly and 
thoroughly examined, and the Commissioners were of 
yg a that efficient examination would have revealed 
the fact that it was not in proper condition. The failure 
to make eo examinations was the real cause of the 
explosion. Mr. Phillips, the Electric Supply Company’s 
manager, knew that there was a deflection in the crown 
of the firebox, and, not being able to ascertain the cause 
of it himself, wrote to the National Insurance Company 
for advice. The advice he received was to have the boiler 
tested by hydraulic pressure to double the working 
int, and that an inspector would attend to watch the 
haviour of the boiler under the test. Mr. Phillips failed 
to make arrangements at the time for ing out this test, 
the importance of it never seemed afterwards to have 
occurred tohim. It could not be urged that this omis- 
sion did not amount to negligence, and but for it, in the 
opinion of the Commissioners, the explosion would never 
ve occurred ; for, if the test been applied, the 
xin all probability would have collapsed under it. 

ven if the majority of the banging stays and distance- 
“Spee had been intact, the firebox would have deflected 
such an extent as to reveal the fact that there was 
ta mischief, and the firebox would then have been 
€n out, and the faulty construction discovered. It 
voodry rative, under the circumstances, that this test 
: ave been applied, as it was stated that it was 


impossible to examine the boiler properly unless the 
anging stays had been removed. The fact 
llips asked for the advice of com- 
and, having obtained it, neglected to make 


Temained whe 
ined that Mr. Phil 
Petent people, 





use of it. That neglect, in the judgment of the Commis- 
sioners, was the main cause of the explosion, and for that 
neglect they: must hold the Electric Supply Company 
responsible. The explosion was certainly contributed to 
by the neglect of the inspector of the Engine Boiler and 
mployers’ Liability Insurance Company. The Com- 
missioners were not prepared to blame him for not having 
had the stays taken out; but he did not discover that the 
stays were broken, or that the firebox crown was in 
condition. They did not, however, wish to express 
any very strong opinion of his conduct, but he was to 
blame for not having noted the deflection of the firebox 


—he did not use a ages naar whereas he should have | gage 


done so. For that neglect the Engine Boiler and Em- 
wee Liability Insurance Company must be held re- 
sponsible. 

Mr. Gough, on this finding of the Court, applied for 
an order for payment of costs by the "a in default. 
The total cost of the inquiry would be 230/. 

Mr. Howard Smith said that the Commissioners would 
make no order for costs against Messrs. Hornsby and 
Sons, as the boiler had been made nine years ago. The 
Crystal Palace District Electric Supply Company must 
pay the sum of 150/., and the Engine Boiler and Em- 
ployers’ Liability Insurance Company 50/., towards the 
costs and expenses Of the investigation. 

Ri inquiry, which had lasted four days, was then con- 
cluded. 





YOUNG ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have followed with much interest the discus- 
sions to which the publication in your esteemed journal 
of the letter signed *‘ Lucifer,” has led. Itis a question 
that interests every engireer, be hein England or abroad. 
A few words of confirmation from my own experience 
may not be unwelcome, as they show that what has been 
said applies to other countries as well. 

I received my training in my country, Germany, and I 
have experienced disappointments, like ‘‘ Lucifer,” in the 
early years, when I would gladly have changed my pro- 
fession. To-day I am — contented with my calling. 
That there should be disappointments in the career of 
the young engineer, is very natural. He fancies that he 
has done with his training, and that he can do something 
at once, and he has to find out that there is a great dif- 
ference between knowing and being able. ‘‘ No master 
ever fell from the heavens,” the German proverb says. 

A few years of persevering strife and persevering *P- 
plication! Then success will begin to show itself. In 
spite of all the first disappointment and discouragement, 
I, at any rate, have succeeded in acquiring a position, 
not in my own pers that satisfies me. I am glad now 
that I remained faithful to my calling. Is there a profes- 
sion which dces not involve difficulties? Ask the youn 
officer, the teacher, the clergyman! It has been sai 
that if we could all throw the burdens that we have to 
bear on one big heap, and were permitted to choose from 
that heap at will, everybody would pick out his own 
share again. : F : 

Your correspondent ‘‘Crankpin ” gives in your issue of 
October 12 some hints on the training of an engineer, 
which are worthy of our very serious attention. He 
says: ‘‘There are two shops which pupils often avoid, 
the boiler-shop and the smithy ; they lose a great deal of 
most valuable knowledge by missing out these shops.” 
There are, indeed, few engineers who have worked in the 
boiler-shops. I have done it repeatedly during the school 
holidays ; but wish now I had spent more time in the 
boiler-shop. The solution of many a problem in the office 
and on journeys would come more easily. The simplest 
things often cause the greatest trouble, when one bas not 


ad | had sufficient experience in the workshop. To see the 


thing done is not sufficient ; one must do it oneself, and 
practise it. Such practice is required also for the appa- 
rently simple operation of measuring; that the young 
engineer should — in time. é 

I have been able to convince myself how important 
the work in the prime cost office is. I had the good 
fortune of spending a year and a half in the prime cost 
office of a large establishment. There I learned most of 
the business. Whoever has been —— in such an 
office, and has had an opportunity of calculating the wages, 
will not design constructions on the board which would 
uselessly increase the cost of manufacture. 

Per aspera ad astra, 
October 15, 1900. 
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To THE EpIToR OF ENGINEERING. 

Srr,—If you, and your readers, can put up with 
some more of my “long-winded arrogance ”—using 
an expression of ‘‘ Lucifer’s”—I shall be most happy 
to reply to his second letter. He first wrote, some 
little time ago, expressing his woes, and expecting 
sympathy, which in every case he did not get; then he 
was surprised, amused, and finally cross, use every 
one of our profession did not write to him, and say, 
‘Hard lines, old chap; I’ll see what I can do for you.” 
Engineers, and those who find the money for carrying 
out their designs, do not select a man for his tic in- 
stincts—because, for example, the hum of shafting sug- 
gests to him the sound of rippling water. They want 
men, whether they be clothed in purple and fine linen or 
not, to be able in case of emergency to strip off their 
upper clothing and ‘‘set to” (using a shop expression). 

ot men who would look at a job which had just -— 
wrong, and say, ‘ Awful bother, don’t you know.” Ido 
not quite understand what ‘‘ Lucifer” means, on lines 25 
to 28 (beginning at the top of his epistle), unless he means 
that our language is ‘‘cockney,” and that no engineer 
ever learnt classics ; if that is what he is driving at, then I 
think he knows less abcut his profession than J imagined 








when I read his first letter. I suppose he would carry 
an ‘‘ Aneid,” ‘‘Georgic,” or ‘‘ Homer” about with him 
instead of a ‘‘ Molesworth.” What lovely bri and 
railways we should be able to construct through Latin 
verse! When “Lucifer” says that the majority of en- 
- are entirely lacking in the knowledge of art, 
iterature, &c., I flatly contradict him; he evidently 
thinks because a man is shut up in a workshop all day, 
he has no time for studying anything else. That is 
absurd. I mostly find that the — sacar engaged in 
a workshop for the necessities of life, try and cultivate 
something entirely different to the business they are en- 
din. Ido not mean that a young engineer, when he 


1s going through the ‘‘ hoop,” should read French novels 
all night, when he ought to be studying steam, &c. I 
should advise ‘‘ Lucifer” to give ‘“ Virgil ” @ rest, and 


try Whyte Melville and Rudyard Kipling; only let him 
digest thoroughly the contents of each . I can 
specially recommend ‘‘ Pagett, M.P.” (Rudyard Kipling’s 
‘“Departmental Ditties”). Perhaps ‘* Lucifer” has never 
h of Kipling ! 

I think myself that an engineer is an extremely well-read 
man, only very reticent. Then, again, if “‘ men of genius ” 
did not enter our profession, how in the world would all 
large machinery, &c., be invented? There is no profes- 
sion pays as well as an engineer’s, if he has the special 
genius for inventive purposes. The last part of 
** Lucifer’s” letter fills me with — He evidently 
thinks he is in correspondence with a lot of foundry 
hands, when he says, ‘‘ we do not understand what a 
gentleman is,” and then goes on to say things which most 
people, who read his letter, will regard with amazement. 

e practically suggests that all men en in the engi- 
neering profession (unless they are of his calibre—that is, 
gentlemen), ‘‘palter with eternal God” for gold, and 
resort to bribery and corruption. I do not say that it 
does a chap going through the mill any harm to be 
strictly temperate ; but I know who learns the most— 
the chap who is nob an abstainer. I conclude now by 
quoting four lines of ‘* Pagett, M.P.:” 


‘* The toad beneath the harrow knows 
Exactly where each tooth-point goes ; 
The butterfly upon the road 
Preaches contentment to that toad.” 


I hope, dear Mr, Editor, I have not taken up too much 

of your valuable space. 
Tam, &c., 
Sinas Hooker. 
To THE EpiTor or ENGINEERING. 

_S1r,—Having followed this controversy with very con- 
siderable interest from ‘‘ Lucifer’s” first Totter, may I be 
——— to say a few words. I had intended writing 
ast week, but a pressure of business prevented my doing 
so, and I now see that “Lucifer” has taken up the 
cudgels in his own defence. 

Why the letters his first called forth caused him sur- 
prise, amusement and contempt, I fail to see, for surely 
there is no amusement in wasting the space of a paper like 
ENGINEERING or the time of its readers, neither can one 
feel contempt for such letters, only pity; to think that 
there are men (?) who are so narrow-minded and egotistic 
as the writers on their own showing separ 3; and to me 
it is un-English to hit a man when he is down or in 
trouble. 

Now, Sir, in place of all this personal feeling which 
seems to have entered the discussion, but does not forward 
the matter one iota, or throw auy light upon the question 
at issue, would it not be better to start de novo, and try 
and find out: — 

Firstly.—If it is a fact that many engineers are handi- 
capped upon the completion of their apprenticeship in 
—o- fair work ; and if so, ban 

Secondly.—Is it ability alone, ability with interest, or 
ability combined with a great element of chance, that 
advances the coming engineer upon the upward path to 
success, or if not to that, at least to comfort? 

As I personally hold very strong views upon the present 
defective system of educating youths intended for en- 
gineers, and also the scant supervision shown during 
apprenticeship, I would sooner an abler hand than mine 
threw down the gauntlet, and fought a fight that sooner 
or later must be fought, if we are to hold our own in the 
future as we have in the past, but are not doing at present, 
with other nations. I therefore trust, Mr. Editor, that 
you will be patriotic enough to allow a certain space to be 
utilised weekly until the question at issue has been sifted 


thoroughly. 
a" Yours faithfully, 
October 21, 1900. H,0. 





To THe EpiTor or ENGINEERING. 

Srr,—I have watched this correspondence with con- 
siderable interest, and in view of the many excellent 
letters which have ap’ on the mn me have refrained 
from joining in before. Thecorrespondence has wandered 
considerably from the original point, and I am afraid, 
Mr. Editor, looks rather like an ink-slinging competition ; 
but I really think that ‘‘ Lucifer’s” spiteful and uncalled- 
for attack on the engineering profession, or the members 
thereof, deserves castigation, though it is only with the 
pen. His is evidently a case of the fox and the grapes 
over again, and the grapes seem to be very sour indeed. 

‘* Lucifer” would appear to have lost his temper; and 
the language in which he reviles the various gentlemen 
who have taken the trouble to point out to him his mis- 
takes, and to give him some really valuable advice, is 
truly regrettable in one of his (apparently) pronounced 
religious tendencies. 

e seems to be under the impression that engineering, 
as a profession, is a sort of side-line, to be indulged in 
for a few hcurs daily, as secretly as possible: ‘‘ It’s such 
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low kind of job, don’tcherknow,” as a means of accumu- 
lating some of that gold which he affects to despise so 
much ; and entirely ignores the fact pointed out to him by 
Mr. E. J. Williams and “Nil Desperandum,” that to 
succeed in this, as indeed in any other profession, a man 
must needs have his heart in his work and devote his 
whole time to it, not consider it as secondary to the ac- 
quirement of a superficial literary polish, as ‘‘ Lucifer” 
seems to do. . ? : 

Then, again, ‘‘ Lucifer” stigmatises the whole of the 
members of the profession as ignorant, apparently for no 
other reason than ‘because they do nod possess the some- 
what questionable flow of eloquence upon which he seems 
to pride himself; but let me remind him that facta non 
ped on to use a phrase after his own heart, is the motto 
of engin and that railways and steamships are not 
constructed by talking about them. - 

May I ask “ Lucifer” if in this sweeping condemna- 
tion he includes such men as Watt, Stephenson, and 
Brunel, not to mention hundreds of equally clever engi- 
neers who have lived and worked since Watt developed 
the steam engine into a practicable source of supply ? 

Stephenson, for instance, was not, I suppose, from 
** Lucifer’s” point of view, a gentleman, his father never 
having had, so far as I am aware, the advantage of being 
an “officer in the army ;” yet this was one of the men 
who have made history—ay, and made England what she 
is—and ‘‘ Lucifer” dares to class the whole profession, 
root and branch, as ignorant. ue 

‘* Lucifer ” also appears to have been distinctly unfortu- 
nate in his chvice of companions, what time he has been 
connected with the engineering profession; at any rate 
the amount of immorality and corruptness which he has 
geen, or claims to have seen, in the aforesaid profession 
would lead one to conclude that he has not been unduly 
discreet in that respect. 

Tam, Sir, your obedient servant, 
ANOTHER EmBryo ENGINEER. 


October 21, 1900. 


To THE EprTor OF ENGINEERING. 

Sir,—I have read ‘‘ Lucifer’s” latest effusion with much 
amusement. His lofty disdain of ‘‘mere mechanical 
persons” is worthy of a Rob Roy ; and from his extensive 
vocabulary of polite abusive epithets, I should think he 
is a past master in the art of vituperation, although there 
is a smack of vulgarity in such termsas ‘‘ abusive twaddle” 
and “‘ pert and fatuous.” Why not sum it all up in one 
word ** Rot,” and be fairly and squarely vulgar, without 

ing verbose ? 
bens whole subject-matter of his letter of October 14 

uts me in mind of the old barrister’s ad vice—by-the-way, 
4 am a barrister’s son myself—to the young one : ‘* When 
you have no case, abuse the other side.” He accuses 
engineers of a lack of knowledge of art, literature, philo- 
sophy, and science in its wider sense. Probably most 
engineers are better versed in the details of their own _ 
fession than in art, &c., for the simple reason that these 
lighter aquirements can only be pursued as a recreation ; 
and a busy engineer has not much time for recreation. 
We can retaliate by accusing artists, authors, poets, &c., 
of ignorance in regard to coy _ And who have 
been the greatest agents in the civilisation of man—the 
artist, the poet, the philosopher, or the engineer? I 
think the latter comes in an easy first, and the rest 
nowhere. nt 

The inclination to talk ‘‘shop” (this is a very vulgar term, 
‘« Lucifer,” but itis your own !) is the natural tendency of 
a man to converse on those subjects which most interest 
him, and an engineer to be a success must love his work 
for its own sake, and consequently is always pleased to 
talk and think about it. I am always glad to talk shop 
with a young engineer, and have, I dare say, given and 
received much instruction 7 doing so; for I have 
sufficient experience to know how little the wisest of us 
know, and can “ take a wrinkle” (vulgarity again) from 
many a youngster of half my age. I can, however, on a 
shat converse on art, poetry, &c., though Iam an 

neer. 
i‘ ut give me the young man who loves to talk ‘‘ shop.” 
He will love his work and stick to it, and not sit down 
and weep because he cannot get to the top of the ladder 
without mounting the first <3 

Possibly ‘‘men of genius” have nob figured much as 
engineers. Your typical genius has not the bulldog 
tenacity of purpose which the engineer needs. There 
have, nevertheless, been a few pretty far-seeing and level- 
headed men in our ranks, _ 

‘“‘Lucifer” gives a long list of what a gentleman may 
not do, all of which he seems to think is new to us common 
engineer folk ; but I think his list is pretty well summed 
upin my definition of a gentleman as “‘one who abhors a 
ditty or dishonourable action.” All those things in his 
list which a gentleman must not do are actions which no 
honest man, ¢ f 

**TLucifer’s” last h is a gem of rhetoric. It 
can be best described in the words of old Major Bellenden 
as ‘‘the butt-end ofa sermon.” If it were cutinto suitable 
lengths, what grand blank verse ! or, better still, could he 
not make it rhyme? It should be one of two things— 
rhyme or reason. 


he sweep or poet, would be puilty of. 


Youre, &c., 
Cc. 8. D. 


To THE Eprror OF ENGINEERING. 

Srr,—Many ‘‘young engineers” who read the letter 
from ‘‘Lucifer,” which you published in your issue of 
September 14, are liable to become disheartened. 
here is nothing so fatal to an aspi mind as a 
depressing example. My experience with British engi- 
neers having been much nter, permit me to relate 
it; perhaps it will cause some benighted follower of 
“Lucifer,” who may have turned a greengrocer since this 





unfortunate letter appeared, to have another go at our 
profession. 

When I arrived in England from my native country, 
Austria, in 1895, I had no friends to meet me, or relatives 
connected with the metal trade. 

To the satisfaction of ‘‘ Lucifer,” let me state that I 
also had “‘ the education and the instincts of a gentleman,” 
and that since 1892 I have been a lieutenant in the Aus- 
trian Artillery. Moreover, while I thought I knew 
English well enough to revise Webster’s dictionary, I 
found that when it came to addressing a native, I had to 
do it on the ‘instalment plan,” or, as you might style it, 
had to ‘‘ talk while you wait.” 

Thus I went hunting for a job. Within three weeks I 
became a member of the board (drawing-board, of course), 
of Messrs. A. B. and C., in Yorkshire. he owner of 
the works was a young amateur troubled with what we 
commonly call a swelled head; and after I had been in 
his drawing office a few months he volunteered the opinion 
that I did not know much, and that I had better work 
in his shop at 20s. per week. 

This flattering offer I declined, and had no difficulty in 
ane i better position with the reputed firm of 
Messrs. D. and E., in the same county, within a few 
days. With these excellent people I stayed over two 
years, until a gang of promoters made me chief of an 
automobile concern that did not exist, and which they 
evidently never dreamed to bring into existence. 

It was a sad blow when I found out who my associates 
were, and what they really intended to do with me, but I 
did not waste time over regrets, and with the beggar’s 
pride, but rich in experience, I got out of it, not knowing 
what next to do. 

Within a week I found myself again reduced to the 
drawing-board, this time with Messrs. F. and G., near 
London. Whether, on account of my salary having 
depleted their coffers or not, this firm failed shortly 
afterwards. 

As it had always been the dream of my ambition to 
work in theland of ‘‘ gigantic proportions and unbounded 
possibilities,” I then thought I might just as well try the 
other side of the duck pond. In America I did not know 
asoul. Inside of three weeks again, I had a position that 
was worth having, and though, in my estimation, I do 
not pat myself on the back, and say, ‘‘ Well done, and 
enough !” others consider me successful. 

In the opinion of your readers the foregoing will pro- 
bably entitle me to the belief that I hold correct views of 
the facts which constitute a person’s usefulness and 
chances to find employment in practical life. A rolling 
stone, of course, gathers no moss, but as it rolls it sees lots. 

*‘Lucifer’s” grievance makes the heart of anyone 
sympathise with his bad success; his tale is rather 
pathetic. But when he exhorts others to “hang them- 
selves sooner than become engineers,” he ought to be 
promptly contradicted by those who know that his ex- 
perience has not benefited him, and that he has not seen 
opportunities when he looked at them, and that, generally 
Serr his thoughts on the entire subject are not clean 
cut. I hope that far from pervomeye | others off the field, 
‘* Lucifer’s ” experience will attract those who thiok that 
they are able to become engineers, if they will only con- 
sider the following facts. 

Everybody can secure some kind of employment, how- 
ever poorly paid, and whatever its nature. » him seek 
it, rather than hold out for more, and become accustomed 
to an idle life in the meantime. While employed, it pays 
best to attend to the work to the best of one’s abilities, 
and not to worry about things one cannot control. 

If one is not fitted for a position it is no disgrace to 
withdraw and look out for more congenial work. Many 

ple err in the latter respect, and curse their vocation 
in life, instead of taking the lesson and understanding 
that they waste energy to overcome friction. 

If for some reason or other a person suffers a reverse 
in his career, it is as well to think and find the real 
cause : as long as it cannot lower one’s self-respect or one’s 
reputation for integrity, such a reverse, to such as do 
not give up the fight, will be distinctly beneficial, and the 
experience gained will become a valuable asset in the 
future. It is right here where many people give up the 
jeg and throw up arms, perhaps, when they are nearest 
to the . 

Another reason why many young engineers fail is— 
though poor ‘‘ Lucifer” probably never had a show in 
this respect—that when they meet with success they 
cannot stand prosperity, and do things that subsequently 
rid them of it. 

Some day an employed engineer necessarily obtains an 
opportunity to control contractors and suppliers. The 
first sovereign which he pockets to wink an eye at an irre- 
gularity cannot but decrease his value and be a mortgage 
on his future. On the other hand, he may remain per- 
fectly honest, but become exultant over a temporary 
success, and become reckless in the thought that he has 
become indispensable to his master. 

It is a sound plan to remain ever observant, and to try 
to become independent without showing the kind of inde- 
pendence which sooner or later breeds ill feeling. This I 
consider real liberty, and think a person pursuing this 

licy can never be permanently defeated in practical 

ife, and he is sure to make friends of his superiors and 
associates, who, after al], can do him a great deal of good, 
and who will acknowledge his merit by a courtesy of 
treatment that makes life worth living. ‘‘ Lucifer” has 
trained his mind to think that everybody is his natural 
enemy. 

‘Engineer ” says correctly that ‘‘ Lucifer” missed his 
opportunities, and expected others to put work in his 
— . His idea about ‘‘ premium pupils” I endorse most 

eartily. 

I think the word “ Lucifer” means “carrier of light.” 
Let ‘‘ Lucifer” turn loose his light to dispel the dark- 











ness of his mind, and if he will have another “ whack” 
at success, maybe he will understand that most people 
who are to be real “pupils” have the “ pre- 
miums ” on their side. 
New York, October 10. H. 





STEEL FOR PNEUMATIC TOOLS. 
To THe Eprror oF ENGINEERING. 
Srr,—We are interested just now in some ex riments 
on the application of pneumatically driven chisels for 
dressing very hard stone, and although several well-known 
brands of steel have been tested, we have not up to date 
been able to find a steel that will stand the work. The 
stone we wish to dress is an extremely hard sandstone 
consisting almost entirely of silica and silicates, with a 
specific gravity of 2.7. At present it is dressed by hand 
and for fi setts, &c. The pneumatic hammer or 
chisel would make about 1200 strokes per minute with an 
air pressure of about 60 lb. If any of your readers could 
recommend a steel that would be likely to stand such 
work it would be much esteemed. 
Yours faithfully, 
M. Powis BAe anp Co, 
16 and 17, Appold-street, E.C., October 19. 





TENSILE STRENGTH OF STEEL. 
To THE EpiToR OF ENGINEERING. 

Sir,—Your eanisee gag wm Mr. ‘“ Wood Steel” (}), 
whose letter appeared in issue of September 28, did not 
notice that the letter and diagrams of 1 Mr. Minty referred 
to his own investigation and values, and not to my work. 
In my paper in issues of August 3 and 10, there were no 
values given in pounds per square inch for the different 
elements, as these had already been given at length in my 
former papers. 

The difference in ultimate ey due to difference in 
finishing temperature has been fu ised in all of 
my work, and referred to in each of my papers. In this 
ee quote the following from my paper in issue 
of August 3: 

“In my work I found the first thing to investigate was 
the relations of the physical esate pred of the steel from 
same melt when rolled into different thicknesses, and also 
the results of same thickness when rolled under different 
conditions of finishing temperature, &c.” 

Again, I have not in any way referred to steel of uni- 
form chemical composition, with the exception of one 
element. But all of my work was based on the analyses 
of the broken test pieces. Of course, in applying this 
method of estimating the ultimate strength of the steel 
from its chemical composition, the analyses of the fur- 
nace test ingots were used as explained. 

My answer to Mr. ‘“‘ Wood Steel’s” (?) questions have 
been confined to matters referred to in my paper ; but if 
he desires answers more at length to some of the points he 
has raised, he will find them in the enclosed copies of my 

revious papers. I regret having to send these papers to 

hiladelphia vid London, but cannot do otherwise, as no 
one here, in the line of work he refers to, is known by 
the name of ‘‘ Wood Steel.” 

Thanking you in advance for forwarding these papers, 

I am, yours truly, 
Wiitram R. WesstTER. 

Philadelphia, October 12, 1900. 





THE ‘‘PORION”. FURNACE. 
To THE EpiToR OF ENGINEERING. 

Sir,—We are desirous of getting information on the 
following subject: 

Is there any literature or description of the structure 
of a furnace, known as the ‘‘ Porion,” used for the re- 
covery of caustic soda from wool washings and paper- 
making refuse ? 

’ If you would kindly insert this inquiry in your valuable 
paper, some of your numerous correspondents may be 
able to help us, and greatly oblige, 

Yours faithfully, 
Morr and ForsytTu. 

97, St. James’-road, Glasgow, October 24, 1900. 





Gas In Parts.—The revenue of the Parisian company 
for lighting and heating by gas in June was 221,412/ , as 
compared with 198,3832, in June, 1899, showing an increase 
of 23,0291/., or 11.64 per cent. The aggregate revenue of 
the company for the tirst half of this year was 1,755, 454/., 
as compared with 1,618, 177/. in the corresponding pericd of 
1899, showing an increase of 137,277/., or 8.48 per cent. 


A Russian Canat Provect.—A plan for a reconstruc- 
tion of the old waterway between Moscow and Nishni- 
Novogorod—or close to the latter town—has been 
received with some attention. Through the exertions 
of the steamer company trading on the River Moskwa 
has this river, by erection of | and building of dams, 
been made navigable from Moscow to Kolomna, and 
about 17,000,000 poods (hog, timber, corn, naphtha, &c.), 
of are annually conveyed by this river. The 
further transport from Kolomna to Rjiisan, where the 
navigable portion of the River Oka commences, an) 
which leads to Nishni-Novogorod, is hindered by sand. 
The plan is now to make the Oka navigable between 
Kolomna and Rjiisan by dams, locks, and circamventing 

in the same manner as has been done with the 
River Moskwa ; and if this plan is realised, there will be 
a convenient continuous wat2rway between Moscow an 
Nishal-Bevegoeod. The cost is estimated at 4,000,000 
roubles, 
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PIPE FLANGE FACING MACHINE. 
CONSTRUCTED BY MR. GEORGE ADDY, ENGINEER, SHEFFIELD. 





Wz illustrate above a machine for facing the flanges 
of heavy pipes, which has been constructed to the 
designs of Mr. George Addy, M.I. Mech. E., of the 
Waverley Works, Sheffield. The machine will face 
pipes varying from 3 ft. up to 14 ft. long and having 
flanges of from 12 in. to 36 in. in diameter. It con- 
sists, as will be seen, of two massive headstocks 
mounted on a substantial bedplate. These headstocks 
each carry a facing arm; each arm being provided 
with two independent tool slides, each of which 
is fitted with an independent self-acting feed of 
the star wheel type. The headstocks can be moved 
along the bed by means of rack and pinion gears, 
so as to act simultaneously on the flanges of a 
pipe of any length. A separate fine adjustment 
or regulating the depth of cutis also provided, the 
spindles carrying the facing heads having an end 
traverse of 24 in. for this purpose. Each facing arm 
is driven independently by a separate countershaft and 
double-purchase gearing. The belt cones have five steps 
and are intended to take 4-in. belts. The pipe operated 
on is clamped on two \V-rests, packing pieces being 
provided to adapt these to different diameters of pipe. 
As the cutting tools at the two ends act in opposition 
to each other there is little tendency for the pipe to 
rotate in its rests. For use when facing elbows a side 
bracket with a separate \/-rest, and corresponding 
— pieces is provided. The machine has been 
‘ound capable of finishing fifteen pipes a day, whilst 
four was the limit of an ordinary lathe. The total of 
the tool is 11 tons. 





INDUSTRIAL NOTES. 


TuE state of the labour market, as disclosed to the 
Board of Trade in 2395 returns sent from 1678 em- 
ployers, from 582 trade unions, and from 135 other 
sources, is less satisfactory than a year ago. Last 
ear—from the end of February to the end of Novem- 

r—the curve-line in the chart varied but little, 
never rising to a higher level than about 24 per 
cent. of pring ar 3; now, since the end of last 
May, the line has steadily gone up, until the pro- 
portion of unemployed stands at 3.6 per cent. The 
Increase, however, is mainly due to specific causes, 
affecting some large industries, as, for example, the 
short supply of raw material in the cotton trade; 
and also the advance in prices of coal, of iron, and 
— other metals, which affect the iron, steel, and 
He er metal-using industries. Nevertheless, wages 
h ve been going up in the latter trades, while disputes 

ave been few and unimportant, as wages have fol- 
2 “yf Tices in most cases. 

e 138 trade unions specially reported upon, 
— was an aggregate jleabersity ° 536,242, of 
oreo 19,520, or 3.6 per cent., were reported to be 
peniployed, as a with 3.0 per cent. in the 
hg month, and 2.4 per cent. a year ago. A 
iz erence of 1.2 per cent. is considerable, and is dis- 


_ As regards employment in the various groups of 
entice, it has continued good in the ooh ‘walle in 
—o “The number of days worked per week 
howe the month, at collieries covered by the returns, 
ro “4 an Increase as compared with the previous 
“Ate — durin _the same month of last year. 
the - leries at which 463,382 men were employed, 
me Sm worked on an average 5.65 days per week,” 
aa yee with 5.43 days in the previous month, 
-46 days in the same month a year ago. Some of 








the increase was due to the fact that the holidays told 
in the previous month. 

Employment also continues good in ironstone mining 
and shows an improvement over the month previous ; 
it is about the same as it was at the same date a year 
ago. ‘* The average number of days worked by 128 
iron mines and open works, at which 17,046 persons 
were employed during the month, was 5.80 per week, 
compared with 5.53 in the previous month, and 5.83 
a year ago.” 

In the pig-iron industry employment shows a de- 
cline, both as compared with the previous month and 
the same month a year ago. At the works of 117 
ironmasters, 360 furnaces were in blast, employing 
about 24,800 workmen, as compared with 372 furnaces 
a month ago, and 380a year ago. A similar decline is 
manifest in the manufacture of iron and steel. At 
207 works, employing 80,833 workpeople, the total 
volume of employment, taking into account the 
number employed and the number of shifts worked, 
had decreased be 2.1 per cent., as compared with the 
same month a year ago. 

The tinplate trade shows a slight improvement over 
the previous month, but is considerably worse than it 
was a year ago. At the end of September there were 
354 mills at work, including those engaged in produc- 
ing black plates, as compared with 349 in the previous 
month, and 406 a year ago. The total number of 
workpeople employed is estimated at about 17,7 
persons, 


Employment in the engineering and metal trades 
group has remained fairly good. The proportion of 


unemployed union members in this group of industries | P®° 


at the end of the month was 2.9 per cent., as compared 
with 2.8 per cent. in the previous month, and 2.6 per 
cent. in the same month a year ago. In the shipbuild- 
ing group of trades also, trade has continued good. 
The proportion of unemployed members was 2.4 per 
cent., as compared with 2.1 per cent. in the previous 


month, and 1.6 per cent. in the same month a year |P 


ago. Both groups, however, show an increase of un- 
employed. 

Employment in the building trades group has re- 
mained good in most branches, but a slackening: off is 
manifest. The proportion of unemployed union mem- 
bers, in the branches reporting, was 2.1 per cent., as 
compared with 1.8 per. cent. in the two previous 
months and 1.3 per cent. in the same month a year ago. 
In the furnishing and woodworking group of tented 
employment has fallen off still more. The proportion 
of out-of-work members was 4.0 per cent., as compared 
with 3.0 per cent, in the previous month, and 2.1 per 
cent. in the same month a year ago. 


Employment in the printing and bookbinding group 
of trades ay ate somewhat by the increase of wor 
caused by the General Election. The proportion of 
unemployed members was 4.2 per cent., as compared 
with 5.6 cent. in the previous month, and 5.1 per 
cent. in the same month a year ago. The paper oubes 
similarly improved. The proportion of out-of-work 
union members was 2.1 per cent., as compared with 
3.0 per cent. in the previous month and 3.6 per cent. a 
year ago. The glass trades show a great falling-off as 
compared with a year ago, an increase of unemployed 
from 6,1 to 9.6 per cent. 

Employment in the leather trades has remained 
good generally, but is slack in the boot and shoe trades 
in most centres. The proportien of unemployed in 
the former was 2.0 per cent., as com with 2.1 
per cent. in the previous month and 3.2 per cent. a 








ear ago. In the tailoring branches the bespoke 
aati are dull, while the ready-made branches 
show a further decline. 

Employment in the cotton trades has declined, and 
is slack. Some mills and factories have been closed, 
others are running short time. Only about 59 per 
cent. in spinning mills, and 41 per cent. in sp | 
factories, were on full time, as compared with 96 an 
98 per cent. respectively a year ago. The woollen 
trades have improved, but the worsted trade is slack, 
and the hosiery trade is declining. 

Employment at the docks and wharves in London 
was better in the month than it was a month ago or 
@ year ago, more persons being regularly employed on 
the average. Agricultural labour was in demand in 
some districts, the supply being short. 





During the past month 29 fresh disputes arose in 
connection with the several groups of labour, involving 
some 6032 workpeople, of whom 5004 were directly, 
and 1028 indirectly, affected. The corresponding 
numbers in the previous month were 32 disputes, 
ve 9334 persons, and in the same month a year 
ago 54 disputes, involving 8858 workpeople. ese 
figures show a decrease in the number of disputes 
and in the numbers involved in them. Of the total 
number of fresh disputes six were in the mining and 
quarrying group, six in the engineering and metal 
trades group, five in the building trades, three in the 
clothing trades, and nine in various other industries. 
The number of old and new disputes settled in the 
month was 38, involving 10,697 workpeople ; of these 
nine disputes, involving 3222 persons were decided in 
favour of the workpeople, 16, involving 3921 work- 
ple, were in favour of the employers, and nine, 
involving 2604 persons, were compromised. The 
other four disputes, affecting 950 persons, were under 
consideration with a view to settlement. 

Changes in the rates of wages were made in the 
month, affecting 164,199 workpeople ; of that number 
161,655 persons obtained advances, aver ing 2s, 24d. 


er hi weekly, while 2544 sustain ecreases, 
averaging 2s. Ofd. per head. The net result was an 
increase of about 2s. 14d. per head per week for 
the whole 164,199 workpeople affected. The increases 


were principally in the coal, iron, and steel industries. 
The chief Tonneau were in the building trades in 
Scotland; principally a the masons. Only in 
the case of 3330 persons was there a stoppage of work 
in connection with the dispute. Changes affecting 
142,803 persons took effect under sliding scales, and 
one, affecting 10,000 workpeople, was arranged by a 
Conciliation Board. The remaining changes, affecting 
8066 workpeople, were the result of direct negotiation 
between the parties concerned or their representa- 
tives. Thus, peaceful negotiation is gaining ground, 
and will, it is hoped, be largely resorted to in the 


k | future. 





The council and officers of the Amalgamated Society 
of Engineers have taken possession of their new 
offices, 110, Peckham-road, 8.E., from whence the 
address in the Monthly Journal is for the first time 
dated. The building and its appurtenances are not 
quite finished yet; when they are there is to be a 
suitable celebration of the event. The report says: 
‘‘We are glad to report trade still continuing brisk, 
and that employment is well maintained, although the 
number of members on donation benefit has some- 
what increased.” The total membership at date was 
86,504, of whom 1874 were on donation benefit, 1825 
on sick benefit, and 3697 on superannuation benefit. 
The large number on the last-named benefit is suffi- 
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cient to cause tue members to wish for an old-age 
pension scheme, so as to relieve the society’s funds, 
that is, if such a scheme would have that effect. 
The report states that ‘“‘two more of the lazy and 
artful gentry have been got rid of in the month ;” one, 
of the Oldham branch, had not worked at his trade 
since the lock-out in 1897; another, of the Tower 
Hamlets branch, had drawn 101/. 3s. 6d. as sick and 
donation benefit in ten years. His branch con- 
sidered that that fact alone was enough; the council 
thought that he had had too much. References 
are made to the General Election just concluded, 
and regret is expressed that the society had not 
taken that prominent part in it which was antici- 
ated it would have taken. The decision which 
barred general officers ne the — secretary 
from becoming a candidate, although he was invited 
so to do, 


The report of the Boilermakers and Iron Shipbuilders 
states that from several districts comes the welcome 
news that trade is good, and if not wholly as pros- 
perous as could be wished, yet men are wanted in 
various centres. Orders are still being booked in Scot- 
land, in Belfast, and along the north-east coast. Even 
the little lull in some districts will soon end by an 
influx of repairing jobs, The report goes on to give 
extracts from speeches made at the annual meetings 
of Sir W. J. Armstrong, Whitworth, and Co. and 
Palmers’ Shipbuilding Company, as showing that there 
was no lack of work if the firms could take orders for 
early delivery, and it further notes the vast expan- 
sion of works at Birkenhead, and elsewhere, in order to 
be able to accept additional orders with a fair chance 
of executing them. The returns as to members on the 
funds show that the total number was 3019, as 
compared with 2766 last month. Cards were granted 
to 19, last month to 29; members signing vacant book 
200, last month 158; members on donation benefit 
764, last month 614; on sick benefit 1369, last month 
1315 ; on superannuation benefit 667, last month 660, 
thus showing a total increase of 253, the major portion 
of such increase being the unemployed. The cost of 
benefits and management was at the rate of 1130/. 4s, 2d. 
per week, an increase over the previous month of 
157/. 123, 2d. per week. The report contains some 
very severe remarks concerning time lost by men when 
there is plenty of work. The condemnation will be 
followed by other measures, especially the medical 
officers are to report as to alcoholic cases as regards 
sick benefit. Men are still advertised for in several 
districts, amongst others for South Africa. But men 
are cautioned in this case, as the wages offered are 
not adequate to the cost of living, and there are other 
drawbacks. In consequence of the expansion of the 
society it has been resolved to appoint ten additional 
delegates for Scotland and the Tyne respectively. 


The position of the engineering trades in Lancashire 
is not quite so good as it was, but so far there is not 
any material ground for complaint except in the textile 
machines trades, which are generally in a de 
condition. In some other sections there still is a 
pressure of work, likely to last a considerable time in 
some cases. Locomotive builders report a large weight 
of work in the market, more than sufficient to keep 
them well going over the whole of next year. The 
only question in this case is whether British firms are 
able to promise a sufficiently early delivery to pre- 
vent the orders going elsewhere. All branches of 
electrical engineering are exceptionally busy, and 
the firms engaged in the production of ordnance and 

neral war material have prospects of heavy orders 
or some time to come. The firms engaged in machine- 
tool making, and stationary engine building are only 
securing a small weight of new work at present, but 
they have enough work on hand to keep them em- 
ployed for some time tocome. Slackness, so far, is 
not so much a realisation as an anticipation and a 
fear, but it seems to be looming in the future. 
In the iron trade there is an absence of buying, and 
prices are tending towards a downward grade in 
official quotations, which concessions, in cases as they 
arise, cannot avert. Steel is said to be in a worse 
condition than iron, due to outside competition. 


The Wages List Committee, in connection with the 
Lancashire cotton trade, continues its work, and a 
suggestion from the operatives is under consideration 
as to how wages can be best dealt with. The short 
supply of American cotton has rather delayed action 
in thie matter. It is reported that the advance in 
the wages of textile workers on the Continent is help- 
ing to equalise the conditions of competition, and it 
is expected that further action in the organisation of 
Continental labour will be of advantage to employers 
and operatives in this country. The International 
Congresses promoted by the Lancashire operatives are 
working to that end, and will, therefore, repay the 
cost expended in their organisation. 


The 
Wolver 


ition of the iron and steel trades in the 
mpton district appears to be far from satis- 





factory. The business done in finished iron by no 
means realises the expectation of what would follow 
the quarterly meetings. The reasons alleged are the 
high price of fuel, of raw material, and American com- 
petition. As regards the last, it is said that finished 
iron of good quality is being offered at 20s. per ton 
below the local producer’s rates. Best bar makers ad- 
here to their quoted rates, but it is thought that when 
the orders on hand are worked off there will be con- 
cessions. Export houses refuse to buy at the high 
rates, and local consumers only purchase for imme- 
diate requirements. Steelmakers are not pressed 
with orders as they were, and competition is being 
felt. The improved demand for Slack shnets is main- 
tained, but business is very moderate, and prices are 
said not to be adequate. The reports to the Labour 
Department state that employment has been fair with 
steel smelters in South Staffordshire and East Wor- 
cestershire ; quieter in the iron bar, angle, hoop, and 
sheet trades ; in the steel trade quiet. Many of the 
iron and sheet mills are on short time, but in Shrop- 
shire the wire mills and forges are fairly well em- 
ployed. Employment is said to be moderate with the 
engineers, yet only four out of 377 members were on 
donation benefit, and not one in the Boilermakers and 
Iron Shipbuilders’ Union. Ironfounders, bridge and 
girder constructors, tank and gasholder makers, 
smiths and strikers, and also the malleable ironworkers 
at Walsall are all busy ; at Madeley and Coalbrook- 
dale employment is good in the engineering depart- 
ments. Cycle and motor makers report trade as ver 

quiet. In 10 of the hardware industries trade is 4 
including all the important branches of electrical and 
gas fittings, and heating apparatus; in 16 industries 
employment was moderate ; in 10 branches quiet ; in 
none is it said that trade is bad—dull is applied in one 
case only. On the whole there is not much to com- 
plain of in the iron, steel, and other metal-using trades; 
the complaints come rather from the producers of raw 
and finished material. 


In the Birmingham district business in the iron and 
steel trades has been almost nominal. A change 
in prices is thought to be inevitable. Producers com- 
plain that the high price of fuel and the high rates of 
wages render but a slight margin for profit. But as 
the wages are wholly dependent upon prices, this 
aspect scarcely comes in ; if so, the higher the prices, 
the lower will be the profits. It is said that orders 
are coming in well from South Africa, and a large 
trade is expected when peace is proclaimed. In the 
general industries of Birmingham employment is not 
so good, for the proportion of unemployed members of 
trade unions has increased in the month from 4.1 per 
cent. to 5.2 per cent. The latter is a large percentage, 
under the circumstances. With the engineers em- 
ployment is from moderate in seven branches to good 
in three; smiths and strikers, good; patternmakers, 
ironfounders, and toolmakers, moderate ; cycle makers, 
quiet; motor makers and electrical engineers are fully 
employed. The engineering trades generally at Coven- 
try and West Bromwich are good. The brass and copper 
trades generally are fairly well employed, except the 
wire-drawers, who are slack, and the fender and fire- 
brass makers, but the latter are busy at Dudley. The 
bedstead-making trade is represented as bad ; other- 
wise, in all the chief iron, steel, and other metal-using 
industries, trade has been fairly good. Only three 
small industries report trade as quiet even, and not 
one as bad, except the beds makers. In: the 
costlier metals, all branches report trade as good, 
moderate, or improving, not one as quiet even. 


One of those unexpected things which often happen 
took place in connection with the lightermen’s dispute 
on the Thames. The masters had agreed to refer the 
questions at issue to arbitration, but the men’s 
union withdrew the men without notice at the begin- 
ning of last week, whereupon the masters rescinded 
their resolution as to arbitration. The men base their 
action upon Lord Brassey’s award ; the masters assent 
to the maintenance of that award in its fulness. 
Where, therefore, is the difference? The men say 
that it is as to the payment of overtime for two hours 
between what is defined to be ‘‘day-work” and 
‘*night-work.” Surely, this is too small a matter for 
a big strike, which in the course of a few days grew 
from 250 to 300 men to about 2000 at the end of last 
week. The men expressed their willingness to submit 
the = to arbitration by the London Concilia- 
tion n 


The dispute in the building trades in the North of 
England seems likely to end in a lock-out of all sec- 
tions. The strike began in May last, of bricklayers 
alone, for an advance of ld. per hour. It is probable 
that the other branches have supported the strike ; 
now the —— give notice that unless the men 
resume work the whole. body of operatives will- be 
locked out on November 3. As an inducement to 
resume work, the employers offer to guarantee exist- 
ing rates of wages for two years from the date of 
acceptance of the terms. 


‘cent., as compared 





ARGENTINE RAILWAY PROPERTY. 


ARGENTINE railway property has attained a remark. 
able degree of prosperity, alt —_ the financial year 
1899-1900 was adversely affected by floods, extra- 
ordinary heat, and an outbreak of bubonic plague at 
Rosario. The principal Argentine lines have a'so 
become very large concerns, their capital accounts 
being, indeed, quite up to the European standard. The 
capital expended by the Buenos Ayres Great Southern 
to the close of June, 1900, was 20,887,377/., while the 
Buenos Ayres Western had expended 11,290,963). at 
the same date. At the close of December, 1899, the 
Buenos Ayresand Rosariohad expended 9,330,325/., and 
the Central Argentine 10,902,692/. The return realised 
by the Buenos Ayres Great Southern upon its ordinary 
stock for the year ending June 30, 1900, was at the 
rate of 7 per cent. per annum, while the correspond- 
ing return on the Buenos Ayres Western was at the 
rate of 6 ae cent. per annum. The Central Argen- 
tine and the Buenos Ayres and Rosario make up their 

P 
accounts at the close of each year, and the return 
obtained by the Buenos Ayres and Rosario upon its 
ordinary stock for 1899 was at the rate of 3} per cent. 
per annum, while that of the Central Argentine was 
at the rate of 5 per cent. per annum. The current 
year, it may be observed, promises to be a less re- 
munerative one for the Buenos Ayres Western, but 
will probably witness some improvement in the case 
of the Central Argentine. The receipts of the Buenos 
Ayres Great Southern from all sources last year 
were 2,276,106/., as compared with 2,006,734/. in 
1898-9. The working expenses in 1899-1900 were 
1,105,758/., as compared with 879,668/., leaving the 
net profit for 1899-1900 at 1,170,348/., as compared 
with 1,127,066/. The ratio of the working expenses 
to the traffic receipts increased last year to 48.50 per 
cent., as compared with 43.84 per cent. in 1898 9, 
This was due to the opening of the still only partially 
developed Neuquen extension, which has at present 
only a light traffic. The length of this extension is 
345 miles ; and, of course, this has greatly increased 
the train mileage run. Three other smaller extensions 
were opened last year by the Buenos Ayres Great 
Southern, so that at the close of June the compan 
had 2229 miles of line in operation, as compared wit 
1777 miles at the close of June, 1899. The working 
expenses were also increased last year upon the Buenos 
Ayres Great Southern by heavier maintenance charges 
in consequence of recent floods, and in consequence 
also of the strengthening of the older sections of the 
main line, so as to place them ina condition to meet the 
current demands of heavier traffic and increased speed 
and weight of trains. Notwithstanding that the first 
year’s working in connection with the Neuquenextension 
was affected by unusual floods, the traffic handled 
induces hopes that the extension will justify itsel 
apart from the indirect advantages which will accrue 
to the company. A scheme is under consideration for 
the irrigation of the Rio Negro Valley, and if this 
scheme is carried out it will materially increase the 
productive power of the district, and improve the 
traffic prospects of the Neuquen extension. The 
Buenos Ayres Great Southern is proceeding energetic- 
ally with the development of the port of Bahia Blanca. 
A new access channel, 1? miles long by 164 ft. wide 
and 18 ft. deep at low water, has been dredged and 
buoyed by the company, and is now available for 
shipping, thus removing serious difficulties hitherto 
experienced by large ocean-going steamers in making 
for the mole. In addition to this, the mole itself is 
being considerably enlarged ; and when completed, it 
will afford a berthing place for 12 more steamers, 
besides providing accommodation for lighters and 
small coasting vessels. The Buenos Ayres Great 
Southern proposes to construct a line for the purpose 
of connecting Loberia, a station on its Ayacucho and 
Necochea line with Tres Arroyos, a distance of 
90 miles. The new line will provide direct access to 
Bahia Blanca for a rich agricultural zone lying 
between the two points. The cost of construction 1s 
estimated at 2700/. per mile, or 243,000/. in all. The 
Buenos Ayres Western has recently opened an exten- 
sion of 22 miles from Villegas to the boundaries of the 
province of Buenos Ayres. A short branch has also been 
opened from the main line to Lujan. A provisionalagree- 
ment concluded last year between the Argentine Go- 
vernment, the Central Argentine, and the Buenos Ayres 
and Rosario, which will provide improved accommods- 
tion for the lines entering Buenos Ayres from the north, 
still awaits the approval of the National Congress. The 
Central Argentine has entered intoa provisional agree- 
ment for the purchase of the Western of Santa _ 
about 125 miles in length, for 950,000/. The ratio : 
the working expenses to the traffic receipts of the 
Buenos Ayres Western in 1899-1900 was 49.61 per 
cent., as compared with 47.61 per cent. in 1898 9. 
The corresponding ratio upon the Buenos Ayres a 
Rosario in the first half of this year was 57.13 per 
with 52.46 per cent. in the —_ 
sponding period of 1899; and upon the ae 
Argentine, 45.60 per cent., as compared Wl 
46.66 per cent. 
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CONDENSATION IN STEAM CYLINDERS. 


vations on an Improved Glass Revealer, for Studying 

a cdensetion in Steam-Engine Cylinders, and Rendering 

the Effects Visible. 
By Mr. Bryan Donkin, Member of Council, of London. 

Some years ago the writer introduced a small glass 
instrument named by Hirn a “Revealer,” for studying 
the Condensation of Steam in an Engine Cylinder. 
Since then some improvements have been mads, and the 
following results obtained. 3 

A revealer was placed on the top of both the high and 
the low-pressure cylinders of a compound steam-jacketed, 
vertical condensing, beam engine, working in a factory 
at a speed of about 35 revolutions per minute. The 
diameter of the low-pressure cylinder is 26 in. with 3,ft. 
stroke, and that of the high-pressure cylinder 7, in. with 
lh in. stroke. Fee 

General Description.—Kach revealer has two cylindrical 
glasses, Figs. 1 and 2, fixed concentrically one inside the 
other, thus forming a hot-air jacket for the inner glass, 
with an annular space of 10 millimetres (0.4 in.) between 
them. The inner glass cylinder is smaller in diameter 
than formerly, the connecting pipe to the motor cylinder 
js straight, and the cock and pipe much larger, so that 
the connection is more direct. Inside the inner glass is a 
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small cast-iron cylinder. All the external metal and glass 

aces are well covered with removable thick non- 
conducting material to diminish radiation. The object 
of the instrument is to reproduce as nearly as possible, 

l render visible, what takes place inside the steam 
cylinder, and is necesgarily concealed. No vessel, such 
&8 @ revealer, exterior to the cylinder, can be under 
exactly the same conditions as the internal parts, because 
the cylindrical portion of the latter is cleaned by the 
piston at every half revolution, and the clearance surfaces 
the greasy. Neverthelees, the effects of condensation, a8 
shown by the revealer, may be within 15 to 5 per cent. 
of the truth, and all results can be accurately seen, 
magnified, and studied. In all steam a conden- 


= takes place on the internal walls when working 
= — steam. In this revealer, under the above 


r , very fine globules of water, the results of 
* semetion, will be seen, close together, the appearance 
which the author will first endeavour to describe for 
‘OW-pressure cylinder. 

6 ealer on the Low-Pressure Cylinder.—The mcdifica- 
es of the improved revealer have caused a i 
uction in the size of the minute globules on the glass 

88 compared with those shown in former experi- 

= After the revealer has become comparatively 
the In and when the steam is firet admitted into it from 
¥-pressure cylinder, the globules, from 1 to 2 milli- 
— “tad 0.08 in.) in size, are much larger than 
— after working about 10 or 15 minutes, when 


7 
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ments, 





all the parts have had time to acquire a normal 
temperature. Commencing with the steam stroke, the 
first result observed, when the steam is admitted to the 
revealer, is a light and not very dense cloud or white 
fog coming up from the engine cylinder. This is pre- 
cipitated upon the hot internal glass and cast-iron walls, 
and is seen as very fine globules or particles of .moisture 
or condensation. This cloud is sufficient to obscure a 
light placed on the opposite side of the revealer. Re- 
evaporation then rapidly follows before the end of the 
steam stroke. On the opening of the exhaust valve, 
the cloud passes quickly off into the cylinder, and the 
glasses become quite transparent. A good illumination 
— the incoming and outgoing clouds of mist quite 
visible. 

Each time the steam enters, a large number of very 
small globules, at about equal distances from each other, 
are immediately seen upon the glass walls. These are 
from J, to ., mulimetre (0.002 to 0.0016 in.) in diameter, 
or less, and are distributed in a fairly uniform manner 
over the surfaces. The time occupied by the deposi- 
tion of the globules, and their re-evaporation is, perhaps, 
a tenth of a second. Before the end of the steam stroke, 
the duration of which is about half a second, and before 
the exhaust valve opens, the smaller globules, ., _willi- 
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metre in diameter, are all evaporated. During the ex- 
haust stroke, the larger globules are also re-evaporated, 


IMPROVED GLASS REVEALER. 
Fized 


tize of the globules. Vertical and horizontal cross lines 
a millimetre apart were marked on this es forming 
small areas of one square millimetre (Fig. 2). These 
squares, being visible under the microscope, afford a useful 
means of estimating the size of the minute globules. The 
condensation observed was practically the same on the 
cast-iron as on the inner glass cylirder, both being pro- 
badly at the same temperature, and touched by the same 
steam. 

The various phenomena may be summarised as follows, 
after the normal conditions are established, for the lew- 
pressure cylinder. 


One Revolution. 


1. Fog rising from cylinder into revealer Steam 
2. Deposition of moisture and water on| stroke 
glass and metal surfaces ... > Guration 
3. Rapid re-evaporation dwing expan- about 
a eae «we J $ 8econd. 
4. Exhaust opens. Fog sinking back to) Exhaust 
OplGOP. bee ase nes ee 
5. Glasses quite clear. Surface nearly | duration 
dry ie ‘a ‘ $ second, 


Internal diameter of glasses, 67 and 44 millimetres (2 64 
and 1.73 in.) External diameter of cast-iron cylinder, 35 





on Steam -Engine Cylinder for showing 
Effects of Condensation, Re-evaporation, etc. 


millimetres (1.38 in.). Height of glasses and cylinder 
57 millimetres (2 24 in.). 


IMPROVED GLASS REVEALER. 
With two Cylindrical Glass Cylinders 
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but not so quickly. The internal surfaces are sometimes 
quite dry, and at other times a few drops of moisture 
remain on them. 


To facilitate the study of these minute condensed | | 
globules or wet particles on the inside of the inner glass, |, 


a microscope is used, and the glass and iron walls well 
illuminated. It is interesting to watch not only the 
formation of the globules, but also their rapid disappear- 
ance by evaporation. Any change in the working con- 
ditions of the engine, by altering the expansion or speed, 
is at once detected. The globules change in diameter, 
becoming larger or smaller than before, probably as the 
difference of temperature between the walls and the 
steam is increased or diminished. Very soon, however, 
the glass walls take up a certain temperature, and con- 
stant conditions again prevail, differing only in the size of 
the globules from those a seen. By artificially 
cooling the outside of the short iron connecting pi 
between the glass revealer and the cylinder with cold 
water and a sponge, the fog or cloud on admission of the 
steam stroke is much increased, as is also the diameter of 
the globules on the internal glass walls. The steam seems 
to be chilled. 

Two other revealers with single glasses, and longer and 
uncovered connecting pipes fixed on the same end of the 
same low-pressure cylinder, gave during the. same stroke 

‘ter condensation and larger globules, with thicker 
og inside. This was the result which might be expected. 

Condensation on the Cast-Iron, from the Low-Pressure 
Cylinder.—Inside the inner glass cylinder or revealer, a 
small cast-iron cylinder was placed, to observe the con- 
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The pressure in the low-pressure cylinder varies a little 
at different times of the day; the maximum initial is 
generally about at atmospheric pressure (see Average 
Diagram, Fig. 6). At times, in the revealer, no con- 
densation is visible and no re-evaporation, only very 
slight fog in and out, 

Revealer on the High-Pressure Cylinder.—A second 
revealer, with double glasses and a small cast-iron cylinder 
in the centre, was placed on the top of the high-pressure 
cylinder, and well protected from heat losses. All the 
general series of effects were the same as those on the 
low-pressure cylinder during one revolution. The only 
marked difference between the two cylinders was in the 
size of the condensed globules on the glass and cast-iron 
surfaces. These were about } to } millimetre (0.01 to 
0.008 in.), some few being 4 millimetre (0.02 in.) in 
diameter. This means more condensation in this cylinder 
than in the low-pressure, which with calculation 
and experiment. This cylinder is jacketed with live 
steam at a pressure of 50 lb., or about 4 atmospheres. 
With the low-pressure cylinder the pressure is the same 
in the jackets, namely 4 atmospheres ; and as the mean 
working pressure is much lower than in the high- 
pressure cylinder, there is a much greater difference of 

ressure and temperature between cylinder and jacket to 
feep the low-pressure cylinder walls hot. The jacket is 
more efficient on the low-pressure cylinder, and less con- 
densation is to be expected. This agrees with experi. 
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mental results. In this plan the two revealers can be 
seen and compared, both working at the same time on the 
top of each cylinder. 

‘o make sure that the varying pressures of steam in 
the revealer were really the same as in the engine cylinder, 
two indicators were fixed, one on the top of the revealer 
and the other on the top of the cylinder, and diagrams 
taken during the same stroke. The diagrams were 
exactly the same from the revealer as from the cylinder. 

The range of temperature in the high-pressure cylinder 
is poy about 101 deg. Fahr. or t 56 deg. Cent., 
and that in the low-pressure cylinder some 85 deg. Fahr. 
or 47 deg. Cent.; but the pressures and temperatures 
vi somewhat with the work. This double glass re- 
vealer forms a kind of transparent prolongation of the 
ateam-engine cylinder, Figs. 1 and 2. 

One result of these observations is to prove that there 
cannot be any thin film of condensation water on the 
internal surfaces of steam-engine cylinders, whether the 
cylinder is relatively hot or cold, as there has so often 
been sup to be. The difference of temperature 
between the walls and the working steam seems to affect 
only the size of the globules of water. 

It is very difhcult for the eye to follow the rapid and 
violent movements of fog and small globules of water in 
all directions on the internal surfaces, and also their very 
quick and violent disappearance by re-evaporation at 
exhaust, 

It is now generally admitted that condensation of steam 
in engine oylinders is caused chiefly by the difference of 
temperature between the internal surfaces and the steam 
in contact with them, which it should be the object of 
engineers to minimise. Condensation is reduced in quick- 
revolution engines, and where dry or superheated steam 
is used. It assumes various forms, water particles, fog, 
or globules of different diameters. These seem always to 
be in rapid motion, and not s ant. On admission, the 
internal metal walls are heated by thesteam. Other heat 
changes occur in each revolution, gy | to equalise the 
temperature between the solid iron, the liquid water, and 
the gaseous steam. 

The temperatures of the 1 and 2-millimetre drops of 
water have not yet been measured, existing only during, 
say, one-tenth of the stroke. Wall temperatures have 
been taken ; and the varying steam temperatures, deduced 
from the indicator diagram of pressure, are known fairly 
well during a revolution. 

Rotary engines should give less condensation on admis- 
sion, as compared with the reciprocating types, both 
working with steam jackets and with superheated steam. 

Steam Revealer with two Cylindrical Glasses, and In- 
ternal Steam or Water-Jacketed Cast-Iron Cylinder in 
Centre.—The following further experiments have 
made. A small cast-iron cylinder, Figs. 3 and 4, is fixed in 
the centre of the revealer, and so arranged that boiler steam 
can be introduced inside it to raise its temperature, pro- 
vision being made to drain the water away. Cold water 
can also be passed through it omepeey to uce 
its temperature. The mean temperature of this inner 
ary is taken by means of a mercurial thermometer 
about 24 millimetres (0.1 in.) in diameter, placed in a 
hole in the centre of the wall. The steam from the 
engine cylinder at each stroke into and out of the 
annular space BB, between the cylinder and the inner 
glass. The fog or condensation on the Is can be 
observed through the glass cylinder by the eye or a 
microscope. In this way the cylinder can be either 
heated by steam or oie by water, and the fog effects 
noted for different temperatures of the small cylinder 
inside the revealer. To get the mean temperature of 
steam in the steam-engine cylinder, indicator diagrams 
are taken, and the mean temperature calculated from the 
pressures. Thus, when all the conditions are constant, 
the temperature attained by the inner cylinder can at any 
time be compared with the mean temperature of steam 
touching its walls. 

EXPERIMENT.—DEcEMBER, 1899. Fics 3 To 6. 

The revealer shown in Figs. 3 and 4 was fixed on the to 
of the low-pressure jacketed cylinder of the engine, an 
placed in communication with it. The speed of the 
engine was about 35 revolutions per minute. iler 
steam was admitted into the inside of the small central 
cylinder, and the revealer was kept going with the power 
on the engine constant for a given time until all the 
working conditions were normal. At a given moment, 
with the wall at 299 deg. Fahr. or 148 deg. Cent., the 








in Fig. 5. In 35 minutes the temperature of the cylinder 
decreased from 299 deg. to 197 deg.=102 deg. Fahr. or 
about 2.9 deg. Fahr. or 1.6 deg. Cent. per minute. The 
mean temperature of the steam on double stroke was 
168,45 deg. Fahr., or 75.8 deg. Cent., as explained on 
Fig. 5, or 28.6 deg. Fahr., or 15.8 deg. Cent., cooler than 
the mean temperature of the small cylinder walls, 197 deg. 
Fahr., or 91.7 deg. Cent. From the weight of the small cy- 
linder, 1.06 1b., its loss in thermal units per minute can 
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steam was shut off from the jacket, and notes were made 
of the gradual decrease of the wall temperature, arising 
doubtless from the ex of the hotter walls to the 
cooler steam stroke, and to the still cooler exhaust stroke 
to condenser, This had already been noticed in a pre- 
liminary ape For copy of indicator diagram see 
Fig. 6. The wall temperature was read oe ne 
until a minimum of 197 deg. Fahr. or 92 deg. t. was 
reached and maintained. The steam was then turned 
again into the jacket, and the rapid rise of the 
tem ture noted up to 285 deg. Fahr. or 140 deg. Cent. 
in about one minute. The wall temperatures are plotted 








calculated. This amounts to 0.384 thermal units per 
minute for 0.095 square foot, and is equal to four thermal 
units per square foot per minute, lost by the walls to the 
condenser. In the above experiment there was very little 
radiation from the revealer, as it was just above a steam- 
jacketed and hot cylinder ; and also very little conduction 
of heat along the connecting pipe, which is well covered, 


as is also the revealer. 
ion of in the Revealer.—With steam in 


wall | the jacket no fog is visible, nor can any condensation on 


the walls be detected by the 7 They are much hotter 
than the incoming steam. About a quarter of an hour 











after shutting off the steam in the jacket a little fog is 
visible, and at the end of 35 minutes much fog is 

and slight condensation on the walls; in other words, ag 
the temperature of the walls was gradually reduced, the 
amount of fog and condensation inc “ 


(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

Messrs. Rosert STEPHENSON AND Co., Limitep 
launched from their shipyard, Hebburn-on-Tyne, on Tues. 
day, the 9th inst., the he a large steel screw steamer 
which they have built to the order of Messrs. Thomas 
Wilson, Sons, and Co., Limited, of Hull. Both hull and 
machinery will take the highest class at Lloyd’s. The 
machinery has been constructed by Messrs. Sir Christopher 
Furness, Wes h, and Co., Limited, Middlesbrough. 
The vessel is of the following dimensions : Length, 340 ft, 
between perpendiculars ; breadth external, 47 ft.; depth 
moulded, 29 ft. 10 in, She bas been built to Lloyd’s spar- 
deck rule, with cellular double bottom for water ballast. 
The propelling machinery consists of a set of triple. 
expansion engines of a most approved type. The steam 
will be supplied from two single-ended boilers—the work. 
ing pressure being 165 lb. per square inch. 





There was launched on Thursday, the 11th inst., at 
Irvine (Clyde), by the Irvine Shipbuilding and Engineer. 
ing Company, Limited, a steel screw steamer of about 
800 tons deadweight, to the order of Messrs. J. and P. 
Hutchison, Glasgow. Her dimensions are as follow: 
190 ft. between perpendiculars by 28 ft. 6 in. by 14 ft, 
moulded. Triple-expansion engines having cylinders 
16 in., 264 in., and 43 in. in diameter by 30 in. stroke 
have ‘been fitted, and are supplied with steam at 180 Ib, 
working pressure. 





The 8.8. Avocet, which has been built by Messrs. 
Wigham-Richardson and Co., Limited, at their Neptune 
Works, Newcastle-on-Tyne, for the Cork Steamship 
Company, Limited, of Cork, went for her trial trip on 
Saturday, the 13th inst. The steamer is 260 ft. in length 
by 34% ft. beam. She is fitted with triple-expansion 
engines, which, with the boilers, have been constructed 
by Messrs. Wigham-Richardson and Co., Limited, and 
on a trial trip the machinery worked without the slightest 
hitch, driving the vessel at a speed of 12 knots. 


On October 18 the steel screw cargo steamer e- 
burg, which has been built by the Flensburger Schiffsbau 
Gesellschaft, to the order of the Deutsch Australische 
Dampfschiffs-Gesellschaft, put out to sea for her official 
trials. Her principal dimensions are: Length, 403 ft. 8 in.; 
breadth, 47 ft. 8 in.: depth, 32 ft. moulded; and the 
vessel has a deadweight carrying capacity of about 6500 
tons. The vessel has been fitted with triple-expansion 
engines, supplied by the engineering department of the 
firm, having cylinders 28} in., 474 in., and 78 in. in dia- 
meter by 54 in. stroke, steam being — by four 
boilers —o of developing an indicated horse-power of 
about , which, on the trial, produced a speed of 
nearly 13 knots, 








Ovr Raus Aproap.—The quantity of rails exported 
from the United Kingdom in September was 30,305 
as compared with 47,077 tons in September, 1899, 
34,471 tons in September, 1898. It will be seen that the 
shipments e: enced a sharp decline last month. The 
deliveries to + amounted in September to 3191 tons, 
as compared with 318 tons, and 71 tons respectively, while 
the Argentine Republic imported 2808 tons, as com 
with 1997 tons 1478 tons respectively ; British 
Africa, 3465 tons, as compared with 158 tons and 1050 


tons tively ; and Australasia 9257 tons, as compared 
with 4398 tons and 1783 tons respectively. On the other 
hand, the exports to Sweden and Norway declined last 


month to 811 tons, as com with 7334 tons and 
2915 tons; those to British India, to 7439 tons, a8 
compared with 9935 tons and 15,542 tons; and those 
to nee to 1553 tons, as compared with 12,555 tons 
and 440 tons respectively. In the nine months ending 
September 30 this year, rails were exported from 
the United Kingdom to the aggregate extent of 
277,809 tons, as compared with 354,737 tons in the 
corresponding period of 1899, and 390,890 tons in the 
corresponding period of 1898. There has accordingly 
been an appreciable falling-off in the shipments during 
the last two years. The deliveries of British rails to 
Japan in the frst nine months of this year were 10,837 
—_ as rt with 1837 tons “4 ane cara 
exico, 1 tons, a8 compared wi t 

8439 tons respectively ; to the Argentine Republic, $2,378 
tons, as compared with 16,326 tons and 38,351 tons re 
spectively ; to British South Africa, 24,240 tons, as = 
pared with 14,129 tons and 32,440 tons respectively ; 


to Australasia, 51,151 as compared with 39,883 tons 
and 19,738 tons = ively. On the other hand, there 
has been a serious falli ng-of in the — ae man 
ther quarters, Sweden orway having only i 
30,566 bons, a8 com with 71,258 tons and are 
tons {yr mewre be 17,821 tons, as com sree yoll 


493 tons tons rerpectively ; 
om as compared with 15,926 tons and 15,141 tons respec 


to 
; Brazil, 8089 tons, as compared with 14,347 tons 


ns, 
tively 


and 21,812 tons tively ; British India, 71,000 tons, 
as compared with 119,248 tons and 160,988 rer 4 681 


tively ; and Canada, 8878 tons, as com 
tone and 1766 tons respectively. It will be seen ~~ 

+ falling-off has occurred in the shipments made 
indian account. In other directions the gains to » large 
extent balance the losses. 
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‘ NEERING” ILLUSTRATED PATENT 
“ENGI RECORD. 


views given in the Specification Drawings is stated 
hese name are mentioned, the Specification is 
not illustrated. 


Where inventions are communicated from abroad, the Names, &c., 
7 are in italics, 
of the Coovfeations may be obtained at the Patent Ofte Sale 
Copvaneh, 25, Southampton Buildings, Chancery-tane, W.C., at 
the uniform pret a. 
advertisement of the of @ complete 
The acieation is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
eatnenent eS aie of cance & tet ovat @ 8 
i tice at bY * 2 
Patent on any of the grou mentioned in the Act. 


ELECTRICAL APPARATUS. 


& Vosmaer, Haarlem, Holland. Arc 

= A. 1, 1899.—The inventor pro to fix 
metallic electrodes, and to maintain an arc between them by means 
of a current of small quantity and high tension. It is stated that 
an alternating current of one-tenth of an ampere, with a tension 
of 400 to 500 volts, allows of obtaining a light of about 50-candle 
power from nickel electrodes of 3 millimetres diameter, and in 
which it is also stated, it was impossible to detect waste even after 
their having been in use for a considerable number of hours. 


(Accepted September 5, 1900.) 


10. W. M. Mordey and G. C. Fricker, London. 
Bhctricity Meters. [11 Figs.) February 10, 1900.—This 
clockwork integrating electricity meter comprises springs or 
weights, a clock train, and an escapement balance, all of ordi- 
nary construction, except that the balance spring is dispensed 
with, and in its place is provided an electromagnetic device for 
the purpose of bringing the escapement wheel to the central 
position, The wheel carries iron wires across its diameter, and 


number of 
Ti "cach 0000 ; 




















is surrounded by a coil which is traversed by the current to be 
measured. Within certain limits the rapidity of oscillation of the 
balance wheel is ry proportional to the current. 
Auxiliary devices are provided to prevent the balance-wheel 
stopping in the central position should an abnormally heavy 
current by any accident be caused to , or should a sudden 
increase of current occur when the balance wheel is in or near 
the central position, and to assist the balance wheel in starting 
with a small current. (Accepted September 5, 1900.) 


17,445. G. E. Heyl-Dia, Manchester. Electric 
Cables. August 29, 1899.—It is proposed to coat aluminium 
wire for electric conductors or cables with copper by electrolysis; 
the object being to enable such conductors or cables to be effec- 
tively joined together by soldering. (Accepted September 5, 1900.) 


18,468. Chamberlain and Hookham, Limited, and 
8. H. Holden, Birmingham. Electricity Meters. 
[14 Figs.) September-13, 1899.—In motor meters of the kind 
in which the normal or static friction is approximately com- 
spa by the provision of a constant motive force, such 
orce may be furnished as electric current by a thermo-couple 
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in parallel with the motor and heated b 
y a coil carrying a shunt 
spe Error may be equalised by ding (and controlling 
tt "rsa of) the permanent brake magnet in such a way that 
drawn into more effective position as current flow in- 
pod Other devices for compensating for static friction, or 
~~ aad causes of error, are described. (Accepted September 5, 





BIST 


i and A. Or Wireless 

{4 Figs.] September 29, 1899.—In Herzian 
Y, and for the purpose of allowing any one of many 

~ semape rhe be influenced at will by one transmitter, within whose 
influence the said receivers are all located, the hollow 


immersed in oil, and are provided with means whereby they may 
be caused to contain aless ——— number of metallic pelleta, as 
may be desired. The several receiver coherers contain differing 
numbers of pellets, and it is stated that changes in the numbers of 
pellets within the discharging terminals cause differences in the 
nature of the waves emitted to such an extent that one or more 











receivers, and not the remainder, can be adjusted so as to be 
influenced by waves proceeding from the transmitter dischargers 
when they contain a certain specified number of pellets. De- 
cohering may be accomplished by direct magnetic influence, 
either by means of a permanent magnet having less influence than 
the waves from the transmitter, or Bay vearenen Mg discontinuous 
electro-magnetic impulses. (Accepted September 5, 1900.) 


21,076. B. Willcox, London. (Columbus Elektricitats 
Gesellschaft, Ludwigshafen-on-Rhine, Germany.) Electric 
Batteries. October 21, 1899.—A dry battery, according to this 
invention, depends for depolarisation on calomel or other mercury 
salt, which is mixed with the pounded carbon. The solution 
present may be of sal ammoniac or other salt forming a chloric 
solvent solution for zinc oxide, and chalk or other neutralising 
insoluble substance must be incorporated therewith to prevent 
the zinc from becoming unequally attacked by the acid liberated 
on * eas to of the depolariser. (Accepted September 5, 
1900. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


11,263. C. D. Abel, London. (H. Eckhardt, Berlin, 
Germany.) Gas Engines. [2 Figs.) May 30, 1899.—In gas 
engines in which the products of combustion are finally cleared 
from the cylinder by a charge of compressed air, the ae 
cylinder is placed tandemwise before the explosion cylinder, and 
the front part of the latter is caused to remain in communication 
with the outer air, which is thus at each stroke drawn into and 














M263. 


ejected from the space in front of the piston for the purpose of 
cooling the piston and oylinder. A portion of the compressed air 
which is to be blown through the explosion cylinder may be stored 
in a compartment under the compression cylinder, and may be 
further compressed in a small cylinder at the side of the engine 
when intended for use in spraying petroleum or for admixture 
with aa to form the explosive charge. (Accepted September 5, 
1900. 


12,612. W. P. Thompson, London, (G. Barthel, Dresden, 
Germany.) Blue Flame Burner. (2 Figs.) July 12, 1900. 
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seer. 


—A petroleum vaporising burner adapted to be heated by con- 





discharging terminals of the transm 


itter are preferably 


vaporiser and jet nipple in the form of a thin metal 

containing absorbent, the whole being readily renewable at small 
expense when the absorbent and the jet orifice have become 
mae with the non-volatile matter contained in the oil which 
has been vaporised. (Accepted September 5, 1900.) 


LIFTING AND HAULING APPLIANCES. 


20,615. J. Bush and A. D. Jenkins, London. Elec- 
tric Lift Lock. [8 Figs.] October 14, 1809.—A safety lock 
for lifts comprises an electro-magnetic grip for the controlling 
rope, the electro-magnet being energised by current which passes 
through a contact device controlled by the lift door, as long as 
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the door remains open. In one arrangement momentary currents 
only are necessary, the gripping device locking on or off with suc- 
cessive impulses, and in each case interrupting the circuit of the 
actuating magnet when the motion is completed, and causing the 
switch to shift to the position necessary for the next movement. 
(Accepted August 29, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,826. A. Taylor, Aberdeen. Pneumatic Tools. 
(3 Figs.) November 1, 1899.—A pneumatic chisel reciprocator 
kind illustrated has the piston formed with an annular 

space which comes —— the inlet air port, and a series of 
passages lead from t space to the lower end of cylinder for 
conveying the pressure air to actuate the piston in its upstroke. 
A series of radial ports and a central longitudinal passage are 
also formed in the piston for conveying the pressure air to the 





top of the cylinder to actuate the piston in its down stroke; 
and outlet ports are provided in the cylinder for the exhaust to 
take place from opposite ends of the piston. A screwed on ca 
is fitted at the top end of the cylinder and the chisel or tool 
attached to a narrowed part of the piston at the lower end of 
the cylinder. The tool is so constructed externally that it can 
be held like an ordinary hammer by screwing a handle into the 
inlet port. (Accepted September 6, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


18,328. H. Goldschmidt, Essen, . Weld- 
ing. (5 Figs.] September 11, 1899. ag rie! rods, accord- 
ing to this invention, are welded together by means of 
molten metal poured around their ends, while they are gripped 
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so firmly that the portion between the rigidly connected 
gripping devices cannot lengthen. The molten metal must 
sufficiently hot to raise the bar ends (which it en- 





duction from a metal part in or near the flame is made with its 





closes) to a welding temperature, and the said ends must be 





_ 550 


ENGINEERING. 


[Ocr. 26, 1900. 





5 80 firmly that expansion of the metal on heating serves 
to give the pressure necessary forthe weld. Thin metal or gauze 
may be placed in the weld and the molten metal n con- 
veniently obtained in small quantities by burning aluminium in 
contact with iron oxide. The ends of the bars are rel m 
the gripping device as soon as they begin to cool, so that con- 
traction may not damage the joint. It is stated that in this 
process “a certain jolting takes place at the welding part,” and 
wey temperature” is also referred to. (Accepted August 29, 
1900. 


RAILWAYS AND TRAMWAYS. 


20,985. J. Johnston, Manchester. Tramway Rails. 
[4 Figs.] October 20, 1899.—This invention has for object to 
effect improvements in the construction of tramway rails. To the 
inner side of the centre rail of section, and running along 
its whole length is attached a rolled steel or iron guard-rail, thus 
forming the groove to receive the flanges of the tramcar wheels. 
These guard-rails are equal in length to the tram-rails, but are 
arranged so that their joints occur at a distance of about one- 
third the length of the tram-rails from the joints of the latter. 
The joints of the tram-rails on the outer sides are covered with 


N 
7 


2 la WUD zz 


ordinary fishplates, which are secured by means of bolts which 
pass through the guard-rail, tram-rail, and fishplate, and bind the 
whole firmly together. The joints of the guard-rails are fastened 
with fishplates, bolting the whole together in a similar manner, 
This principle of construction, besides simplifying the method of 
forming the groove for the wheel flanges of the tramcars, provides 
more perfect contact between the tram-rails, and therefore for 
purposes of electrical traction renders the rails better conductors of 
the electric current than has heretofore been found usual without 
bonding. (Accepted September 5, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


1 Cc. Hager, Stockholm, Sweden. Tubulous 
Boilers. {1 Fig.) September 1, 1900.—It is stated that in 
steam boilers which have no water space and consist of a set of 
tubes mounted above a furnace, great difficulties have been 
heretofore experienced in introducing the feed water with such 
uniformity, and so regulated as to quantity, as accurately to suit 
the steam consumption and keep the steam pressure in the boiler 












































constant. According to this invention, water in a cistern is forced 
by air pressure to pass through a pipe into the tubular system of 
the boiler, the supply of water to the latter consequently being 
continuous and automatically regulated according to the steam 
consumption, the steam pressure in the boiler not exceeding the 
air pressure in the cistern. Water (and, if necessary, air also) is 
introduced into the cistern by a feed pump provided with an air 
suction valve. (Accepted September 5, 1900.) 


19,173. W. Schmidt, Wilhelmshohe, Germany. 
Superheater. (2 Figs.) September 23, 1899.—In marine 
superheaters, to prevent the “‘ glowing and burning of the super- 
heating pipes during the inactivity of the machine,” and for the 
thorough superheating of large quantities of steam, the boiler is 
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not d with a te superheating arrangement, but the 
superheater is ‘considered as chief element i connected in 
sultable manner with an auxiliary boiler, having the only reason 
to destroy the dangerous influences resulting from the separate 
firing of the supe 
‘a firing being wholly independent of the firing of the principal 


ter.” The inventor states that he employs | i 





boiler,” and conducts ‘‘ the steam of the eine ~ 20m boiler into the 
superheater protected by the pipes of an auxiliary boiler of suit- 
able construction, thereby the glowing and burning of the super- 
heater pipes being prevented, and, nevertheless, a large quantity 
of heat being employed for superheating the steam within the 
superheating arrangement.” The essential part of the invention 
is stated to be “the independence of the superheating arrange- 
ment and of the princi boiler, and the possibility to emp‘oy 
the steam of the auxiliary boiler in conjunction with the steam of 
the principal boiler.” In the final specification it is stated that 
“itis an essential point, that the steam flows in two different 
directions, viz., through one series of superheating tubes in the 
same direction as the fire gases, and through the other series of 
superheating tubes in the con direction to the same, so that 
the heat of the fire gases is util: during the whole passage.” 
The claims are as follow: 1. ‘‘A superheater with separate 
firings, particularly for boilers of steam vessels, said superheater 
being protected against the radiation heat of iis firing by an 
auxiliary boiler arranged within the same, said superheate 
receiving the main boiler steam to be superheated, for the pur- 
pose as described. ©. A superheater with separate firings, 
particularly for boilers of steam vessels, said mg Spey being 
rotected against the radiat:on heat of its firing by an auxiliary 
iler arranged within the eame, said superheater —— the 
main boiler steam to be superheated and that of the auxiliary 
boiler, for the purpose as described. 3. A superheating arrange- 
ment with separate firings, particularly for boilers of steam 
vessels, the same enclosing on two sides the tubes of the auxiliary 
boiler, so that the gases ascending from the firegrates touch first 
the two series of water-tubes of the auxiliary boiler located 
within the superheater and then passing between them, circulate 
round the superheating tubes in the vertical direction, for the 
purpose as described.” (Accepted September 5, 1900.) 


TEXTILE MACHINERY. 


18,019. J. Leachand F. Hepworth, Huddersfield. 
Carding Machinery. [1 Fig.) September 6, 1899.—A com- 
pact form of wool carding machine, according to this invention, 
comprises two endless bands, having carding surfaces, situated 
vertically side by side with their carding faces opposite each other. 
The space between the bands is pied b: ding rollera 
situated one above the other and with their opposite surfaces 
working against the card on the surfaces of the endless bands. 
The bands are run at a slow apeed ; the rollers at a greater speed 
and preferably at increasing speeds from the lowest roller to the 
highest roller, or vice versé. The card is set in such a direction 
that the first band after receiving a charge of fibre carries it past 
the first roller which gives it its first carding operation, and the 
second roller rotating in the opposite direction removes the wool 











and transfers it to the card of the second band on the opposite 
side, where it is also carded between the second band and the 
second roller. The fibre now twice carded is carried up on the 
surface of the second band to the third roller, which removes it 
from the band and returns it to the first band, where it is again 
carded and passed on as before described. This operation con- 
tinues according to the number of rollers contained between the 
two bands and the carded wool is finally carried up over the top 
of the second band, from whence it may either be conveyed to a 
second apparatus similar to the one before described or to a 
taking off roller as desired. (Accepted August 29, 1900.) 


20,892. H. Wrigley, Rochdale. Spinning Mules. [3 
8.) October 19, 1890.—This invention has reference to self-acting 
spinning mules, and has for its object to minimise or prevent the 
springing out of the mule carriage at the finish of the inward and 
outward runs. A bracket is secured to the floor of the room in 
which the mule is situated, directly opposite the mule carriage, 
and to this bracket is bolted a box bracket containing a spring 
having a brake plate attached to the box bracket by means 
































of a stud and snug placed in a slot. There are, by preference, 
four of these devices for each mule. It is stated that by the use 
of these devices obstruction to the starting of the carriage in 
either an inward or outward direction is prevented, and that, in 
fact, they tend to help the starting of the carriage, and to relieve 
the driving bands from undue strain, wear, and , and to pre- 
vent undue stretching and breaking of the yarn. Auxiliary and 
accessory devices are provided. (Accepted August 29, 1900 ) 


22,826. W. Spiers and T. S. Grieve, Leicester. 
Knitting Frames. [4 Figs.) November 15, 1899.—This in- 
vention has reference to knitting frames of the straight bar type 
and embodies a construction of thread carrier adapted to auto- 
matically adjust or move itself free of or above any obstacles or 
irregularities of surface in the track over which it passes, so that 
frictional or sudden contact between the nose of the thread 
carrier and the adjacent part of the knitting frame is avoided 
and the continued free working of the carrier is insured. The 
carrier is formed in two parte jointed or hinged together and 
controlled by a spring, so that in the event of the nose of the 
thread carrier (during its to-and-fro motion across the frame 
to lay the thread) coming into contact with any irregularity of 
the surface, the resistance offered by such contact wi be 
suffieient to move the carrier on its hinge or pivot above such 
ity so asto be clear of it in future movements and the 
spring would prevent a too free movement of the carrier so that 





————<—<<—<——3 
it would not be held in the raised yon but would be pre. 
vented moving too unnecessarily high for working purposes, of 


dropping again on to the low level at which the irregular surface 
issituated. (Accepted August 29, 1900.) 


21,204. J. A. Granwood, Bradford, Yorks. Jacquar 
Loom Mails. [2 Figs.) October 21, 1899.—This Seven = 
lates to improvements in or appertaining to wire mails, and par- 
ticularly tinned or soldered wire mails for Jacquard looms, and 
its object is to facilitate the attachment of the weights or lingoes 
directly to the maila. For this purpose the wire mail has the 
lower part (below the central eye for the warp) sufficiently long 


Fig.7. Fig. 2. 
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to permit it to be directly attached to the weight, and the bottom 
eye for the attachment of the weight is left open. Immediately 
above the bend for the bottom eye is formed a short spiral twist 
and a similar twist is formed on the “tag” or turned-up erid of 
the mail, and the two twists are of such relative formation that 
they are readily intertwined to close the eye after the weight has 
been attached. (Accepted August 29, 1900.) 


VEHICLES. 


20,584. F. R. C. Joyce, Farnborough, Hants. 
Brake Blocks. [6 Figs.] October 13, 1889.—Adjustable brake 
blocks of metal, wood, rubber, vulcanite, or other material, are 
provided upon or within the back or upper surface, with a longi- 
tudinal groove or recess, into which is placed the head or heads 
of a bolt or bolts, adapted to fit and slide therein, the bolts being 
then used for fixing the said block in position upon the brake 


arm of the vehicle by means of nuts. The groove in the 
block may be of any desired formation in cross-section, and the 
side walls or bottom, or both, may have rectangular, V/, or other 
sha) grooves or threads formed therein, faced or otherwise, 
with which may engage like shaped threads formed upon the 
nergy. oma © g faces of the head of the said bolt, which provides 
that the said bolthead may be slid or screwed into any part of 
the groove or recess in the block. (Accepted September 5, 1900.) 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United tes of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








American Natvurat Gas.—The total value of the 
natural gas produced and marketed in the United States 
in 1899 was 20,024,864 dols, while the corresponding 
amount for 1898 was 15,296,813 dols., showing a gain of 
4,730,051 dols. This gain is due in part to the slight increase 
in the prices charged customers, and to the securing more 
complete returns; but mainly to the increased amount of 
natural gas produced and marketed. ‘This has been 
accomplished against a declining pressure in all of the old 
fields, as there was little new territory developed during 
the year, except in the extreme south-western portion of 
Pennsylvania and a portion of West Virginia, in which 
some virgin territory, which has not felt the drain of 
near-by wells, was developed. The increased delivery 
was due principally to the enlargement and multi- 
plication of the pipe lines of the old companies, 
the application of the gas compressor on & large 
scale, and a more careful manipulation of the Ww 
and lines so as to anticipate the requirements of cus- 
tomers. West Virginia made the largest increase 
of all the gas-producing States. There were four ae 
companies operating in the State during the year, Ww r 
conveyed the product into Pennsylvania and Ohio for 
consumption. They were res msible for the large 1- 
crease in the natural output in West Virginia. The " 
number of wells producing gas operated at the rege 
1898 was 8453, and at the close of 1899, 9333. - 
an increase of 880 wells, or over 10 per cent. 0 
number at the close of the preceding year. The a 
in the value of gas sold during 1899 was 31 per cen Pe: 
the total value of gas produced in 1899, the —« “4 
natural gasfields supplied 60 per cent., and the = 
fields 37 cent., leaving but 3 per cent. of the Uai 
tion for the production of all the other fields in the Uni 
States. 
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~ THE LEEDS FORGE COMPANY, Ltd., LEEDS, 
380-Ton 
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MAKERS OF EVERY DESCRIPTION OF PATENT PRESSED STEEL ROLLING STOCK. 
i ac AD See COAL WACON 


Suitable for any gauge. 
4 ft. 8} in. gauge. 
(memo 3788 
Tare: 18 tons 2 cwt. 

Capacity: 1447 cubie ft. 
_ — - gah Length inside: 89 ft. 8 In, 
wi Width: 7 ft. 2 in. 
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THESE MACHINES were awarded a GOLD MEDAL at the PARIS EXPOSITION. 

a you buy a Pillar Shaper you look for one with a reputation for good workmanship and design, 

and ABOVE ALL, one that will do a full quota of work, do it accurately, and that can be easily 

and quickly handled and adjusted to the large variety of work usually done in a shaper. Naturally you 
find all these features in a HENDEY SHAPER. 

In our PATENT FRICTION DRIVING MECHANISM we afford power of stroke (in excess even of 
driving power of belts), certainty of stroke in length under cut, and one which can be instantly changed 
in length or ition, from fullest extent to minimum, with machine constantly in motion. In connection 
with the stroke a valuable little attachment is the micrometer — for cutting end. This enables 
you to space to a nicety and also to shape out work to irregular lines, & 

Crosshead has built-up bearing surfaces to insure against spring of table at end under cut, and all 
tables are made box form to be self-supporting on all working surfaces. 


The ESSENTIALS OF A GOOD SHAPER ARE FOUND IN A HENDEY which has the 
developments of nearly three decades of close application to shaper building. 



































MANUFACTURED BY 


THE HENDEY MACHINE COMPANY 


Torrington, Conn., U.S.A. 
OUR AGENTS ARE 


Chas. Churchill & Co., Ltd., London, for Great Britain. 4084 
Adphe. Janssens, Paris, for France. 

j Stussi & Zweifel, Milan, for Italy. 
24 In, HENDEY PILLAR SHAPER. Schuchardt & Schitte, Berlin, for other European Oountries. 
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Sole Licensees of the Weston Patents for Great Britain and the Colonies. 
We make Centrifugal Machines for the separation of liquids from solids, 
and for the separation of liquids of different densities. 


OVER 6,000 MACHINES MADE BY US ARE IN USE. 


We are also Makers of Steam Engines, Pumps, Conveyors, 
roy | Elevators, and all Plants for the treatment of Sugar after 
Arrangement with boiling. Very special attention is given to Crystallization in Peteat ‘Weter Drives 


Patent : : —\ Centrifugal. 
ont Guord. ; Motion, either for Cane or Beet Sugars. ay 1895. 
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LITERATURE. 


Acetylene: a Handbook for the Student and Manufac- 
turer. By Vivian B. Lewes. Westminster: Archi- 
bald Constable and Co., Limited, 1900. : 

Tux bulky octavo volume, with many illustrations, 

(the price is 31s. 6d. net) which Professor Lewes 

has written, possesses, at any rate, one conspicuous 

merit ; it has come at a time when such a work was 
needed. The new illuminant—that is, new in its 
ractical and commercial use, for acetylene was dis- 
covered in the thirties— has attracted so much 
attention of late, that a good many people are 
anxious to know more about it than could be learned 
from the more or less fragmentary and scattered 
writings that have appeared hitherto. In this 
respect both France and Germany have been 
before us, as complete works on acetylene have 
been published in the language of each of the 
countries. ‘The present volume is divided into two 
parts, ‘the first devoted to the scientific side of 
the preparation and properties of acetylene ; whilst 
the second part deals with the technical de- 

velopment of the last few years, considered from a 

scientific standpoint.” So we are told in the pre- 

face. There is, however, a ‘Part III.,” as will 
appear later. ; 

The work is what it is stated to be, a hand- 
book. Professor Lewes, with characteristic in- 
dustry, has collected a vast amount of information 
on acetylene and matters connected with it, and 
the very wealth of matter perhaps makes reference 
a little difficult. There is, however, an index of 
28 pages; and probably in the future editions, 
which the work will doubtless reach, the author 
may see his way to a certain amount of pruning. 
Here and there also there are signs of haste or 
over-pressure in passing the matter through the 
press. Toone of such versatility and abounding 
energy as the author—with so many fields of activity 
open to him—it is perhaps the most difficult lesson 
to learn to do one thing Sig os rather than 
many things very nearly so. However, the book 
was wanted, and now we have it, it is welcome. The 
faults we have hinted at are on the surface, and 
we would rather take the work as it is than have 
waited an indefinite time for a nearer approach to 
perfection. 

Professor Lewes begins at the beginning, with 
the discovery of acetylene in 1836 by Edmund 
Davy, Professor of Chemistry to the Royal Dublin 
Society, who read a paper on the subject at the 
meeting of the British Association held that year in 
Bristol. This was the sixth meeting of the Associa- 
tion, and it may be remarked in passing, how many 
important steps in the progress of science have been 
made known to the world at large through these 
gatherings. That the discovery had in March of 
the same year—the British Association meeting was 
held in August—been communicated to its author's 
own society, scarcely modifies our remark. Davy, 
in his paper, foretold the use to which acetylene 
would one day, after many years, be put. ‘‘ From 
the brilliancy with which the new gas burns in 
contact with the atmosphere,” he said, ‘‘it is, in 
the opinion of the author, admirably adapted for 
the purposes of artificial light, if it can be procured 
ata cheap rate.” The concluding words indicate to 
a large extent the work that had to be done before 
“the new gas” of sixty-four years ago became a 
practical illuminant of to-day. 

The subsequent steps are traced by the author. 
In 1862 Woehler discovered calcic carbide, and that 
the decomposition of it by water resulted in the 
evolution of acetylene. Davy had produced the 
gas by heating a mixture of calcined tartar and 
charcoal in an iron bottle, and decomposing the 
result in water. After dealing with some other 
investigators—Moissan and Willson are the most 
prominent names mentioned ; the former, a Parisian 
savant, who was engaged in laboratory research on 
chemical action at high temperatures, using a small 
electrical furnace ; about the same time the latter, 
a Canadian engineer, was pursuing a parallel investi- 
gation on a commercial scale in America ; both, 
however, were working indspendently—in regard 
to the claims for priority which have been ad- 
vanced, the author says, “that up to the end of 
1892 it was Willson, and Willson only, who had 
made calcium carbide on anything like a large 
a Moissan himself never claimed priority. 

; € second chapter is devoted to the preparation 
Of acetylene, the researches of Berthelot, Dewar, 

cLeod, Cazeneuye, and others being referred to. 


In dealing with the properties of acetylene the 
author says, ‘‘It is a clear colourless gas, having a 
sweet ethereal odour ;” a statement that ordinary 
people who have had practical experience with the 
odour will find some difficulty in crediting, until 
they learn that ‘‘the unpleasant smell noticeable 
in the gas, as ordinarily prepared, is due to im- 
purities, and disappears as soon as the gas is pro- 
perly ——. In this section the risk of explosion 
is partly dealt with. The result of research, and the 
numerous explosions have showed that at pressures 
above two atmospheres, acetylene became an explo- 
sive, capable of detonation without admixture with 
air. This led to the prohibition of liquid acetylene 
in England, and the use of gas at pressure above 
100 in. of water over atmospheric pressure was 
placed under the regulations of the Explosives Act. 
Berthelot and Vielle have stated that ‘‘ the decom- 
position of acetylene under normal pressure does 
not spread beyond the point at which it started ; 
but above twice the normal pressure, it exhibits the 
usual properties of explosive mixtures. Under the 
same pressure, however, this aptitude for propaga- 
tion depends on the exciting conditions and the 
external influence of cold.” Details of many ex- 
periments in this direction are given, In other 
parts of the work the risk of explosion is also re- 
ferred to, the opinions of various authorities being 
quoted, and experiments described. 

Another important point coming within the scope 
of this section refers to the toxic action of acetylene. 
It used to be considered a highly poisonous gas, 
acting on the blood in the same way as carbon 
monoxide, to form a stable compound. This view 
has been since questioned ; it having been shown 
that warm-blooded animals can live for some time 
in an atmosphere containing 9 per cent. of acetylene 
without apparent injury. A mixture of 20 volumes 
of acetylene, prepared from calcic carbide, 20.8 
volumes of oxygen, and 5.92 volumes of nitrogen, 
was breathed by a dog for 35 minutes without any 
marked disturbance. With 40 volumes of acety- 
lene, the proportions of oxygen remaining the same, 
the dog died in less than an hour, owing to failure of 
heart’s action. A mixture of coal gas with air and 
oxygen, containing 20.8 per cent. of the latter, 
was nearly fatal to a dog after it had breathed it 
for about 10 minutes. It would therefore follow 
that acetylene is much less poisonous to a dog than 
ordinary coal gas. 

With Chapter V. we pass from the “‘ scientific” 
to the second or ‘‘ technical” section of the work ; 
although the border line between the two does not 
always seem very sharply defined. The electric 
furnace, which made possible the production of 
calcium carbide on a commercial scale, first engages 
attention ; an excursion—which might perhaps be 
described as a digression—being made into the 
field of electric lighting. A less number of 
furnaces—the Siemens, Clerc, Cowles, Bernard, 
Heroult, Readman, Reuleaux, Crompton, Killiani, 
Parker, Willson, Schneller, Laval and Girard— 
are illustrated and described, as also is Moissan’s 
laboratory furnace. 
manufacture, as followed at Spray, North Carolina, 
by means of pulverised coke and lime, is given. 
His works at Merritton, Ontario, are also de- 
scribed and illustrated. Here the bottom of the 
furnace was an iron car, running on rails and having 
on its floor a layer of carbon connected to the 
negative electrode. The positive pole was then 
brought down on to the layer of carbon, and the 
mixture of powdered lime and coke was fed to the 
arc through shoots, whilst an oscillatory motion 
was imparted to the cars. In this way the car in 
time becomes filled by an ingot of carbide, The 
carbon electrode is raised as the ingot increases in 
thickness. There were six 50-in. turbines giving 
a total of 1650 electrical horse-power. Each fur- 
nace took 200 electrical horse-power, and made 
500 Ib. of carbide per 24 hours. 

In 1895 a steam power plant was erected at 
Leeds by a syndicate that had acquired Willson’s 
rights ; and this led to the establishment of the 
works for using the water power of the Falls of 
Foyers at Loch Ness, where a modified form of 
Willson furnace was adopted. The works near 
Grenoble, in France, where the Heroult furnace 
was installed, are also referred to ; as also are the 
works of the Allgemeine Electricitits-Gesellschaft 
at Rheinfelden, where Dr. Rathenau’s furnace is 
used. ‘‘ At the present time,” we are told, 
‘upwards of 10,000 E. H.-P. are either working or 
under construction on this system.” Other works 





on the Continent are also illustrated and described, 


Willson’s original method of | ha 


and the plant used is referred to in more or less 
detail. There is no need to continue our catalogue, 
as what we have said will serve to give the reader 
an idea of this section of the book. 

The Manufacture, Properties, and Impurities of 
Calcium Carbide is the subject of the succeeding 
chapter ; and this is followed by a chapter on the 
Generation of Acetylene, in the course of which a 
large number of the different forms of apparatus 
used ars illustrated and described; whilst the author 
lays down the features needful for a good generator. 
Quite a large part of this chapter is devoted to 
bicycle lamps, and it is satisfactory to learn tha 
they are by no means worth the trouble and annoy- 
ance they cause to the owner ; for they are wears 
a source of danger to others as at present generally 
made. If manufacturers would. follow Professor 
Lewes’s sensible suggestion to concentrate most of 
the light on the ground ahead, so that it would be 
below the level of the eyes of persons walking or 
driving, and leave only a moderate light as a warn- 
ing to others, there would be less to say against 
this form of illumination ; but as it is, the dazzling 
beams from an acetylene lamp prevent anything 
else being seen on a dark night. Fortunately, as 
we have said, ‘‘the trouble and smell . . . soon 
become a drawback when the novelty has worn off.” 

The chapter which deals with the impurities of 
commercial acetylene is not, at first sight, encou- 
raging. We are told, first, that as long as it is 
commercially impossible to use absolutely pure 
calcium oxide and carbon, so long will there be 
always present calcium phosphide, calcium cyanide, 
aluminium sulphide, and magnesium nitride: which, 
on the decomposition of the mass by water, will 
yield a gaseous and unwelcome addition to the 
acetylene of phosphuretted hydrogen, sulphuretted 
hydrogen, and ammonia. The catalogue of names 
is enough to frighten the average householder, but 
when he further learns that phosphuretted hydrogen 
causes a light haze derived both from the respiration 
of the occupants and the products of combustion— 
which is ‘‘ undoubtedly injurious to health,” his 
alarm is likely to increase. No doubt the haze can 
be removed by adequate ventilation ; but if the use 
of acetylene is dependent on an applied system of 
adequate domestic ventilation, its era has not yet 
arrived. This, however, is by no means all. 

The ig: ence hydrogen formed by the action of 
water on the aluminium sulphide in the gas is objection- 
able, not so much because it renders the smell of acety- 
lene offensive, a function which may be looked on as a 
safeguard, but because, in its combustion in the acety- 
lene flame, it forms water vapour and sulphur dioxide, 
which latter, in ill-ventila apartments, will absorb 
oxygen and moisture from the air, and will in this wa 
become converted into minute traces of sulphuric acid, 
which, concentrating themselves upon any cold surfaces 
in the room, give rise to corrosion of me and, in 
time, to the destruction of the binding of books; although 
the effect is but small upon such fabrics as have not the 
power of absorbing moisture or condensing it from the 
atmosphere, 

Further, ammonia destroys brass fittings, pro- 
duces nitrous acid, and adds to the formation of 


ze. 
After all this, the reader will not be surprised to 
learn that ‘‘ acetylene, if it is to be used on a large 
scale as a domestic illuminant, must undergo such 
processes as will render it harmless and innocuous 
to health and property.” Phosphuretted hydrogen 
is the impurity that offers most difficulty in its 
removal, and various processes that have been 
tried are described, amongst them Pictet’s method 
by pressure, which is costly; Willgerodt’s, and 
Berg and Reyschler’s, suitable only for the labora- 
tory. The three substances now recognised as 
commercially possible are: 1. Bleaching powder ; 
2. Acid solution of copper or iron salts ; 3. Acidu- 
lated solution of chromic acid. In regard to the 
first, certain explosions that have taken place 
‘‘make it amply clear that bleaching powder 
should only be used as a purifying agent with 
the greatest precaution.” e second and third, 
according to their originators, ap to be less 
objectionable. In summing up, the author says: 
‘‘when properly employed there is little to choose” 
between the three. ‘* Chemical perfection is not 
the thing commercially needed. All that it is neces- 
sary to do is to reduce the impurities below the 
limits to which the products of combustion cease to 
be injurious to health or property.” In order that 
the quotations we have given may not convey a false 
impression of the author’s views, it may be added 
that later on he says: ‘‘ There is no doubt that the 
small amount of pollution to air due to the combus- 





tion of purified acetylene, and the comparatively 
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small amount of heat given off per unit of light 
emitted, make acetylene a most valuable illuminant.” 
Further: ‘‘It is in those districts where no coal 
gas exists that the true field for acetylene is to be 
found.” 

Several pages are devoted to acetylene motors, 
Professor Lewes summing up by the statement 
that : ‘‘ Where expense is not an object, or where 
the use of steam is inconvenient, the use of acety- 
lene for small engines should prove a success.” 
A chapter on “The Utilisation of Diluted Acety- 
lene,” and another on ‘‘The Analyses of Material 
for Carbide Manufacture, and of Carbide and Acety- 
lene,” complete this section of the work. 

There is still another extensive section, Part III., 
which deals at some length with the legal enact- 
ments of various countries, and also contains a list 
of patents. There is also an Appendix of useful 
data. 








AUTOMOBILES AT THE PARIS 
EXHIBITION. 
By G. F. DessacquEs. 
(Continued from page 523.) 
We have now reviewed the principal devices that, 
have been employed to neutralise the unavoidable 
heating of the petrol motor, and we have seen that 


radiating surfaces applied to such motors can only | 
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be efficient when the current of air is rapid enough 
to insure energetic action. It may be safely said 
that up till the present time there is no motor of 
this type, however small it may be, which can be 
run continuously in the workshop, without being 
eooled by water circulation. Gas engines, even of 
one horse-power, are for the most part, so arranged. 
It is an inherent defect for which at present no 
remedy has been found; and it greatly handicaps 
the efficiency of the petrol motor carriage. It is 
largely due to this defect that steam and electricity 
have still to be regarded as serious competitors. 

Nothing but actual experience in motor car build- 
ing can give a full idea of the trouble caused by 
this apparently inevitable water circulation. It in- 
volves expense; it occupies considerable space, 
where every cubic inch must be economised ; and 
to the owner of the car it is a constant source of 
trouble and annoyance. But until inventors have 
succeeded in finding a satisfactory substitute for 
this cumbersome device, it has to be accepted, as 
an integral feature of automobile practice. The 
various systems in use, and illustrated by exhibits, 
may now be passed under rapid review ; the variants 
are not very numerous, but they differ sufficiently 
to call for notice, it being premised that each has 
the same object in view, an efficient circulation of 
cooling water, in sufticient quantities. 

Theoretically there is no difference between this 
mode of cooling and that by radiating plates. The 


water is caused to circulate fast enough to maintain 
a desirable temperature. The water thus heated 
flows on to a receiver with the largest surface pos- 
sible. Most frequently this receiver is a long tube 
provided with radiating plates, and the air is 
intended to carry off the heat and cool the circu- 
lating water. It is desirable, therefore, to have a 
cooling surface as large as circumstances permit, 
but the process of cooling does not take place under 
the best conditions. If we take, for example, one 
square inch of cooling surface of a motor fitted 
with ribs, and if this surface has a temperature of 
200 deg. Cent., the surrounding air being 20 deg., 
a certain amount of heat per second will pass from 
the surface to the cooling medium. If, on the 
other hand, as the rib surface on one of the 
radiators of the water-cooling tube cannot have 
a temperature higher than 100 deg., the quan- 
tity of heat that will be transferred per second 
at a speed equal to the current of air will 
be less than half, the differences in the tem- 

rature varying from 180 deg. to 80 deg. 

ortunately the cooling surface can be increased 
tenfold, or one hundred that of the wings on 
the motor cylinder, and in this way the in- 
feriority can be more than compensated. On 
the other hand, the surfaces the water is in 
contact with, must not exceed a temperature 








motor cylinder is encased in a jacket through which 


of 100 deg. Cent., otherwise the water would 


HU 


commence to boil, and rapid vaporisation would 
quickly exhaust the water supply, which may be 
most inconvenient, 

A simple calculation will show approximately the 
rate at which the cooling water should circulate 
around the cylinder. Assume the case of a motor 
developing 6 horse-power. Experiments made on 
various petrol motors show that, under normal con- 
ditions of work, cooling by the walls of the cylinders 
absorbs about 40 per cent. of the heat generated by 
the explosion, and that the heat transformed into 
work is about 15 percent. These figures, which 
are very approximate, are only taken here as an 
— and the results indicated may be easily 
modified, if more closely approximate figures are 
available. Suppose now that the water flow- 
ing to the cylinder, after having been cooled in 
the refrigerating device, has a temperature of 
40 deg. Cent., it is easy to ascertain what weight 
of water at 40 deg. must be circulated per second 


for the heat abstracted from the cylinder to bring 
it just to 100 deg. Since we assumed 15 per cent, 
of the heat converted into useful work in the 6 
horse-power motor, the 40 per cent. to be abstracted 
by the cooling water corresponds to the heat 
value of the work developed in a 16 horse-power 
motor. It will be found that under these condi- 
tions it would be necessary to supply nearly 3 cubic 
inches per second of cooling water, it being 
assumed, of course, that the cooling device js 
able to maintain the supply of water at a tempe- 
rature of 40 deg. Suppose, now, that with the 
same motor we allow the water to circulate con. 
stantly at 100 deg. Cent., and that as the water 
disappears in steam it is replaced by water always 
at 40 deg., as in the previous case; then a 
similar calculation will show that a supply of 
fresh water of .3 cubic inch per second would 
suffice. In both cases the amount of heat to be 
got rid of would be the same, whether, as in the 
first example, the water is simply cooled in the 
refrigerator from 100 deg. to 40 deg. ; or, as in the 
second example, the steam produced is condensed 
in the air. It may also be remarked that in the 
case where the steam produced is allowed to escape 
into the air, one gallon of water at 40 deg. would 
be utilised in about 15 minutes, and that a water 
storage of 8 gallons would suffice for 2 hours con- 








tinuous running at full power. 








We may now proceed to consider the various 
water circulating devices that have been put in 
service, and most of which are shown at the Exhi- 


bition. The first of these is shown in Fig. 11; it 
isa centrifugal pump designed by MM. Grouvelle 
and Arquembourg, and consists of the circular 
plate a driven at a high speed. On the face of the 
plate are formed radiating grooves d d narrowing 
from the centre to the periphery; the disc is 
enclosed in a casing c formed witha spiral. Water 
arrives by the opening e at the centre of the disc 
and is thrown by centrifugal force along the grooves 
d to the discharge g. The driving shaft runs in 4 
bracket h forming part of the pump body, in the 
interior of which the gun-metal bearing | is placed, 
and extended by an open casting to a second outer 
bearing m. Beyond this bearing the shaft is coned 
to receive a disc pulley by which the pump is driven 
from the motor. The lubrication is continuous and 


automatic. . 
The Abeille pump (Fig. 12), made by MM. Dalifol 
disc d, with a series of 


and Cie., consists of a ith . 
radiating sectors on one side ; the disc is enclosed in 
a casing, and the rest of the construction 1s dae 
shown on the figure. It is driven at a speed 0 
1500 revolutions, and is reliable and easy to examine. 

MM. Benoit and Julien make a cast-iron — 
drical pump body, closed at each end (Fig. 13), rs 
containing a cast-iron double spiral, of which the 
threads turn in opposite directions, each sp!r@ 
being separated from the other by a diaphragm. 
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The water flows in at the outer end of each spiral, 
is driven towards the diaphragms, and flows through 
a vertical discharge. It is driven at a speed of 
from 2000 to 2400 revolutions per minute. Another 
type employed by some makers is that of the geared 
ump; this form is referred by M. de Dion- 
uton. It is driven direct by the motor from a 
sleeve on the main shaft. Water arrives at A, 
Fig. 14, and is drawn between the point E by the 
two gear wheels that turn in opposite directions, 
and the two partitions, above and below. It thus 
circulates round the casing and is driven out at 
BB. This pump has, of course, the same speed 
as the motor, about 1500 revolutions a minute. A 
somewhat similar arrangement of pump is found 
on the Mors carriage ; it is, however, driven by a 
chain transmission at a speed of 300 revolutions. 
The circulating pumps are most frequently 
driven by friction gear, the driving pulley covered 
with rubber or leather being in contact with the 
flywheel of the motor; the surfaces are held to- 
gether sufficiently by a spring to secure the neces- 
sary friction. The ratio should be so arranged 


that the pump turns at its proper speed when 
the motor is also running normal. 


Other methods 






































employed for driving are by belts and pulleys, or 
gearing, in the latter case one of the wheels is of 
leather. 

Some makers prefer reciprocating to centrifugal 
pumps. From one point of view the former has 
advantages, as their discharge is proportioned 
exactly to their speed ; if the motor is slackened, 
the pump still continues to work with a reduced, 
but still sufficient, delivery. On the other hand, 
the centrifugal pump will only work well when the 
motor touches a certain speed, and will not work at 
all below a certain rate. So that there is always 
the danger of the centrifugal pump failing, if from 
any cause the motor slows down. Nevertheless, 
the reciprocating pump is but little used ; the form 
18 Inconvenient, but perhaps another reason has 
been that the constructor of the motor did not 
always provide for the installation of the circulating 
pump, when he designed the frame of the machine, 
and that the pump has had to be placed afterwards 
in the Most convenient way, and that high speed 
and friction gearing were simpler than reducing 
transmission. Perhaps, also, the reciprocating 
pump -involves more careful work than the 
centrifugal type. 

4 Passing on to a consideration of the refrigerating 
evices, it should be observed that the cooling sur- 
‘Sees or ribs are generally applied to the water- 


sireulating tubes. Figs. 15 and 16 show also types of 
t wings, as used by MM. Grouville and Arquem- 





bourg, and a corrugated pattern made by Loyal. At 
is shown the iy a ak Cus 


surface, and C C are the 


clips by which the plate is attached to the tube. 
Sometimes they are soldered to this; or they are 
slipped on when hot ; or again, the tube, after the 
plates are in position, is expanded under pressure. 
At D, Fig. 15, is shown a groove stamped in the thin 
metal to strengthen and stiffen it. 

For some time a new arrangement has been de- 
vised, that of corrugated tubes ; excellent examples 
are those of M. Apprin, and of the Compagnie 
Francaise de Metaux; these are made of copper 
expanded at regular intervals. The appearance of 
these refrigerators is very good, and mud that may 
be thrown upon them is very easily removed ; they 
doubtless are more liable to be coated inside with 
grease than the plain tube, and are less easily 
cleaned, but the moderate temperature to which 
they are raised, and the active circulation of the 
water, ought to prevent dangerous accumulations. 
Fig. 17 shows in elevation and section one of these 
corrugated tubes. A variation of this arrangement 
consists in a spiral groove obtained by expanding 
the tube on a mandril instead of the parallel corru- 
gations. All these tubes have the advantage of 
flexibility, and their maintenance is very easy ; 
they are, of course, much lighter than iron tubes. 


= 























In carriages such as those made by Panhard- 
Lavassor, Mors, &c., the arrangement of cooling 
tubes differ considerably according to the position 
of the water reservoir and the coils of the refri- 

erator. These last are generally placed forward 
tween the steering wheels, or at the back 
between the driving wheels, or again on the side 
of the hood covering the motor. some covered 


“s 





vehicles it is placed on the roof. The two Figs. 18 





and 19 show the arrangements adopted by MM. 
Grouvelle and Arquembourg, this may be taken 
as a very general type, with the refrigerator placed 
forward or at the back. The motor is shown at 
e; the water is conducted by the tube d, and flows 
out through the tube f. The pump e driven off 
the flywheel n by the friction gear m is placed at a 
lower level than the reservoir @ containing the 
water, fo that the pump is always charged, a neces- 
sary precaution with a centrifugal pump to avoid 
the danger of its losing its water. e pump de- 
livers the water through de f. Thence it returns 
direct to the refrigerator g where it is cooled, and 
where the greater part of the steam generated 
condenses. The water then enters the reser- 
voir a by the pipe h. The curved pipe / per- 
mits the escape of any steam at the tempera- 
ture of the water contained in a. This arrange- 
ment appears to give very good results ; however, 
modifications are often necessary to avoid too much 
complication in the piping. The refrigerator may 
be branched from the pipe d; but then the water 
is hotter in a, and more is lost in the form of steam. 
Moreover, the water is cooler on arriving at g, and 
‘loses less heat, since the difference between its 


Z 





Fig.19. 





temperature and that of the air is less. Asa 
general rule, it is always preferable that in the 
pipe arrangements the water flows from the 
lower to the higher level, around the casing e of 
the motor and into the refrigerator gy, because’ the 
air contained in the pipes at the time of charging 
can escape more freely. 

The cooling device, schemed by M. J. Julien to 
ensure good contact of air with the sides of the 
reservoir, is curious, and calls for some notice. It 
is shown by Fig. 20, and consists of a flattened 
tube rolled in a spiral ; in this the water to be 
cooled circulates as a thin sheet .1 in. thick, and 
presents, of course, a relatively large surface, 
about 12 equare feet, entirely exposed to the air ; 
the thickness of the sides is only .04 in. thick. 
The inventor claims a very high efficiency for this 
device. It can be placed either at the front or back 
of the carriage, beneath the water tank. Fig. 21 
illustrates the arrangement. The mouth of the 
refrigerator faces forward, so that the air circula- 
tion may be as active as possible, and it will be 
seen that both sides are exposed to the cooling 
action ; this device also is very easily kept clean. 

The piping of the Peugeot carriage is especially 
interesting. In this carriage the frame is tubular, 
and the tubes are used for circulating and cooling 
the water, so that no extra weight or complication 
is introduced. 

Some makers use plain tubes without wings or 
other device ; a good example is seen in the Dela- 
haye carriage. A few arrange a series of tubes 
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across their reservoir, in which air circulates like the 
gases in the flues of a tubular boiler. In the Dietrich 
carriage (Andrée Bollée system) cooling is obtained 
by boiling water around the cylinders and conden- 
sation in the refrigerator. A constant level can be 
maintained in the jacket by an indicating float. 
One inconvenience of this system is stated to be 
rapid incrustation. 

Léo Lefevre, in his carriage, employs 
a special device of a very simple character. He 
has no actual water circulation, but contents 
himself by placing the motor at the bottom of a 
water tank. The arrangement is shown diagram- 
matically in Fig. 22. By reason of differences in 
density, the coldest water always falls towards the 
motor, and the warmest_rises to the top of the 
chamber. As will be seen from the sketch, the 
motor is horizontal with two cylinders ¢ c ; it is 
placed in the front of the carriage in such a way 


jacket. This danger can, of course, be avoided by 
mixing with the water one-fifth its weight of gly- 
cerine previously neutralised by carbonate of soda ; 
or, if properly designed, the refrigerator and acces- 
sories can be emptied every day ; this naturally 
involves trouble. 

Experience appears to show that to have efficient 
cooling it is necessary, according to the arrange- 
ment of the device, to provide from 3 ft. to 6 ft. of 
pipe for each horse-power ; the diameter of these 
tubes vary from .4 in. to .8 in. diameter. 


(To be continued.) 








GERMAN BRIDGEBUILDING EXHIBITS 
AT THE PARIS EXHIBITION. 
(Concluded from page 323.) 

Tue Union Company. 

TE sixth and last contributor to this most inte- 





that the part D A forms a sort of screen in front of 
the driver. As the water heats at B it rises 


resting collective exhibit, illustrative of the progress 
of bridgebuilding in Germany, is the Union Com- 


German bridge construction is shown on Tables 

VII. and VIII., but among foreign bridges con. 

structed on the special “ie system of the Dortmund 

Works, the following should be mentioned : 
1875-6. Railway and road bridge over the Narew 
at Warsaw. No. 3, 240 ft. spans. 

Railway bridges over the Limmat, 
North-Eastern Railway of Switzerland : 
spans, 138 ft. and 177 ft. 

Railway bridge over the Waal, at Nym- 
wegen ; three spans of 417 ft., and five 
spans of 174 ft. 

The Keysildéré Bridge, of the Oriental 
Railway Company ; one span of 190 ft, 
and one of 112 ft. 

Railway bridges for the Java State Rail- 


1876. 
1876-9. 
1880-1. 


1881-3. 


ways. 

Three road bridges over the Glommen, 
near Skarnas; two spans of 263 ft., 
one of 180 ft., and one of 115 ft. 

Numerous bridges for the Samarang- 


1883-4. 





1887- 





TABLE VII.—REMARKABLE GERMAN GIRDER BRIDGES EXCEEDING 197 SPAN, BUILT BETWEEN 1880 AND 1900. 








DESCRIPTION OF SITE. 
BUILT FOR 





River. Place. 


Kinzig Offenburg waye 
Friedrichstadt 


Eider 


\ 
1885 | 
\ 


Rostock 
Verden 


Eichhalde 


. f 
1885 Warnow \ miinde Rail 


18:6 Weser 
Wiirttemberg 
Railways 

New bridges on 


{ 


f 
\ 


f 
1 


1889 Danube 


1. Vistula 
2. Nogat 


Dirschau 


1889-91 { Marienburg 


1890 Dime 


\ 


Railway 


1890 3 Vistula Fordon 
and Railway 
Berlin Railway 


Burg (Bremen) 


Liesenstrasse 
Lesum 


1891 
1892 3 
: Rastatt an 
Roppenheim { Réschwoog Ra 
Feuerbach Viaduct | Wir 


1893-4 
1894 


Rhine 


Feuerbach 
Valley 
Weser 


Railways 


1894-5 | Bremen 


1895-6 Cannstatt 


1. Kriebethal 
2. Waldheim 


Railway bridge 


| Neckar Valley 

| 
{ 
{ 


1896 
1896 
1897-8 
1897-8 
1897-8 | 


Railway 


Zschopau { 


Stecknitz 
Valley 


Saale 


Over Union 
Works 


Rhine 


\ 
f 


} 
\ 


Grossheringen Railway 


Dortmund 


Between Strassburg 
and Kehl 


f 

\ Railway 

} 

Lake Constance Lake Consta: 

Circular Railway 
Halle 


1898-9 | 
1899 


Argen 
Saale 


{ Baden State Rail- 
Holateinische 
Marschbahn 

Waren and Warne- 


Public roads 


chau and Marien- 
burg Railway 
{ Libau and Tilsit 


Bromberg and Culm 
seen Railway, Road | 


Public roads 


ttemberg State Giitehoffaung Works 


Public roads 
King William Bridxe 


Railway bridge 


Cologne M oo? 
Public roads 


Circular Railway | 
Public roads 


: l | 
| | Spans. FEer. 
2 


DESIGNER. BUILDERS. 


| No. Openin 


212 


~~ } Giitehoffnung Works | 


Works 


Harkort Company' Harkort Company 


Ditto Ditto 
Beuchelt, Griin- ) 
berg j 
Glitehoffnung 
Works 
Schwedler and 
Mehrtens 


Schnebel 


way | ; 
Benchelt Griinberg | = 


State } Giitehoffnung Works 


\ 
j 


Diss- | 423 
339 
236 

66 


Harkort Company 


ON Ses 


On Kt NO MRD he per 


f 
\ 
f 
\ 
f 
| 
i 
, 
f 
\ 


) Beuchelt Grinberg 
{ Giitehoffoungs and 
| ( Harkort Company 

Grtinberg 

Union Works 


Mehbrtens 


Beuchelt 
Union Works 


a 


207 
223 
\ 
f 


| 302 
102 
225 


d 


alwas Harkort Company 


Gttehoffaung Works | 


Von Bose 


— 


| 27 
| 116 

220 
| 194 
| 213 


Rehbock Harkort Company 


Esslingen Works | Esslingen Works 


Lauchhammer ) 
Works 7 

Giitehoffnung 
Works 


Union Works 


oe 
tom Bo to THOM ROM wot mo 


Lauchhammer Works 236 


230 
| 174 
| 297 to 

132 
| 255 
| 289 

188 
| 243 
| 230 


| 
J 
{ Gttehoffaung Works 
Union Works 
Union Works Union Works 
Von Babo 
\ Exsliogen Works — 


L: uchhammer 
Works 


~“~— ee en en en, 


Harkort Company 
nce 


Esslingen Works 
Liucbhammer Works 


} 


\ Cantilever-suspension stiffened. 


TYPE OF GIRDER. 
g 





Parabolic, with verticals main span. 


4 \ Main spans parallel flange, verticals, double set diagonals ; small 
| “39 J | spans, parabolic swing bridge. 

= } Cantilever bridge without abutments, parallel flange, verticals, 
64 J} 
\ Semi-parabolic, double planking. 


207 \ Semi-parabolic verticals aud double set diagonals, smaller parallel 
| 102 f| 


} 
} 


= } Semi-parabolic and parallel flange girders, double set diagonals, 


double system of diagonals at centre, single at ends. 


flange, and single set diagonals. 


Truncated lens type, intermediate flange, double set diagonals, 
without verticals ; platform suspended below. 


Semi-parabolic intermediate flange, double set diagonals, no 
verticals ; swing bridge. 


intermediate flange, no verticals. 


Semi-parabolic. 

—— verticals and single set diagonals; ballast on 
buckled plates. 

Semi-parabolie double set diagonals. 

Warren girders. ; 

Parallel flange verticals and double set diagonals. 


} Parallel flange, double set diagonals without verticals. 


Parallel flange verticals and double set diagonals. Ditto with 
| inclined and verticals. 

Main span curved bottom flange; small spans parallel flange 
| single set diagonals and auxiliary verticals; railway on top. 


} ‘Semi-parabolic with inclined and verticals. 


Semi-parabolic double set diagonals, no verticals. 


\ Parallel girders with verticals, and double set diagonals. 


{ Semi-parabolic double set diagonals, no verticals intermediate 


\ lange. 
Cantilevers with verticals. 





through the tubes D, where it cools with the help | pany of Dortmund, for mining, iron and steel | 
This company was formed in 1872 by | 


of the wings with which they are furnished, and 
falls again towards the cylinder. Experience has 
shown this system to work well. A somewhat 
similar arrangement is found in many moto-cycles | 
and carriages of the lighter types. 

We have already explained that when quadri- | 
cycles and other light vehicles were first propelled 
. by tricycle motors, it was found that the current of | 
air available for cooling was not sufficiently ener- | 
getic. To meet this difficulty the device called | 
** Culasse & circulation d'eau” was devised, and is | 
now made by some builders for adaptation to exist- | 
ing motors. It is constructed, for example, by | 


industries. 
uniting the following undertakings: 1. The Hen- 
richshiitte, Limited, of Hattingen (dating from 


1854) ; 2. The Dortmunder Hiitte (1855) ; 3. The | 


Neuschottland Company, Limited, of Horst, near 
Steele (1857) ; 4. The Mining Association Gliickauf 
Tiefbau at Barop; these companies owning blast 
and puddling furnaces, rolling mills, foundries, 
mechanical workshops, steel works, a railway 
appliance factory, and a bridge works. A special 
feature of the Dortmund Works is the new bridge- 


building department erected in 1898-9, constructed | 
ption of the timber | 


entirely of steel, with the exce 


‘Joana - Stoomstram - Maatschappy, the 

Kiuschiu Railway Company, and other 
Javanese companies ; spans up to 
269 ft. 

Railway bridges over the Conchas and 
Arroyo Arenales of Argentina, over the 
San Pedro and the Quebrada Guana- 
bana, Seca, and the Galera Viaduct 
(see below) of Venezuela. __ ; 

Bridges over the San Francisco, Rio 
Grande, Parahyba, Jacaré, Sant Anna, 
and Formiga, for the Oeste de Minas 
Railway of Brazil. 

Bridge over the Glommen, near Steen- 


1900. 


1887- 
93. 


1890- 
94, 


1893- 
94. 


MM. Brissard et fils, and by MM. Teste and Moret purlins, rafters, and roof boarding. This building | 
for application to the motors of De Dion, Gail-| is 906 ft. long and 197 ft. wide, in three spans, | 
lardet, Decauville, and others. But the use of a comprising an area of roofed-in space of 178,350. 


device of this kind, which appears really efficient, square feet, and is capable of accommodating 600 to 
involves a water circulation. In fitting a quadri- 700 workmen. The main principals of the central 
cycle a water tank is placed on the frame be-|and side spans are braced arches with hinges at 
hind the saddle, instead of a spirit reservoir, and | springing, so connected as to transmit the horizontal 
circulation is maintained by means of a thermo-j| thrust of the main arch through the side spans to 
syphon. Ina modification the water tank is placed the foundations. The electric overhead traveller 
above the motor and circulation is insured by of the central.span has a clear length of 87 ft. 7 in., 
difference of density as described above. The and a carrying capacity of 12} tons. The side 
arrangement, however, is but little employed on spans are also provided with electric travelling 


account of the small height available in this class 
of carriages. 

We may conclude this part of our subject with a 
general remark on the subject of water cooling, 
and the difficulties attending its use. In winter the 
apparatus is liable to damage by freezing of the water, 


cranes. There is no general scheme of wind bracing, 
this being independently provided for between 
each main principal ; the stresses are at once carried 
down to the foundations. The weight of steel 
of the building is 1500 tons, or 165.9 lb. per square 
ard of roofed-in space. 


viken, Norwegian State Railways; 
with two spans of 197 ft. i 

_ The exhibits of the Union Company at Paris are 
|(No. 21) the new bridge shops described above, 
‘illustrated by one water-colour perspective drawing; 
two photographs, and five working drawings. The 
Galera Viaduct (No. 22), Great Venezuelan Railway, 
designed and erected by the Union Company (1893). 
| This bridge was built on a curve of 262 ft. ee 
‘divided by a ridge into two portions of unequal 
\length, and different a Longer portion ; 
length 210 ft.; extreme height, 115 ft.; four spans 
of 52 ft. 6 in. each, concrete abutments, and t ree 
latticework piers, Shorter portion ; 65 ft. in. 
long ; deck span, with two main girders, 7 no bes 
apart, with rail bearer between horizonta. P 
flanges. On account of the difficulty of 185 
each piece was limited in weight to ¥. 


j 
| 
| 


| 


| port, 


| . and united at the site with conical bolts ; the 


involving rupture of pipes and even of the motor! The Union Company’s contribution to important , tons, 
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TABLE VIIL.— REMARKABLE GERMAN BRIDGES EXCEEDING 164-FT. SPAN, BUILT BETWEEN 1870-80. 


















































———— ) 
DESCRIPTION OF SITE. Spans, FEET. 
No. Date. i ——— niga BuILT FOR DESIGNER. BUILDERS. TYPE OF GIRDER. 
| River. Place. No. |Opening 
ry a | Danube Sigmaringen Public roads Esslingen Works Esslingen Works 2 178 =|Schwedler girders. 
53 | 1870 
54 | 1871 Ditto ariaort Regensburg and Buchler ee 3 207 = |Quadruple set of diagonals, no verticals. JT flanges. 
Nuremberg Railway ‘ oa 

65 | 1871 Inn Simbach { “iain” yee Nuremberg Company { 5 104 \ Parallel flanges, verticals and cross-diagonal ties. 

56 | 1871-2 Vistula Thorn Road and railway Schwedler Gittehoffaung Works { ; = { ge pe eg eee 

67 | 1871-2 Eibe Démitz — eel \ Hiiseler Harkort Company { - = \Schwedler girders, verticals and double set diagonals. 

: 2 7 i i 

58 | 1871-4 Rhine Wesel Venlo ea _— } Funk, Mackensen | Harkort and Backhaus { - = { — nnd rag parabolic, verticals, triple set diagonals 

59 | 1872 Lech Kaufering Munich and Buchloe N berg N berg Company 2 183 | Parallel flanges, verticals, quadruple diagonal system, +-bracing 
| Railway Company s bars and flanges. 

60 | 1972 Danube Vilshofen Public roads Gerber Ditto { : = \ Gerber girders, single lattice ; no verticals. 

61 | 1872 Weser Dreye Frc oP ana Harkort Compan) Harkort Company = = Semi-parabolic, verticals and double set diagonals. 

; : f 3 193 
- 1. Beratzhausen Nuremberg and Nurember: : 
62 | 1872-3 Laber Valley {F Deiningen Regensburg Railway Commend ; Nuremberg Company \ ¢ = \ Parallel flanges, no verticals, triple set of diagonals. 
Tilsit and Memel 5 317 P > : 
63 | 1872-5 Memel Tilsit f Ry., the Uszlenkis & | schwedter, Ramm Union Works { 2 44 } — elliptical, crossed diagonals, intermediate flange; no 
\ Kurmerszeries Brdge| | 10 223 ‘ 
4 Ingolstadt and 

64 | 1873 Danube Gross-Pitifening { Regensburg Railway \ Gerber Nuremberg Company 3 256 |Ends parabolic in outiine. 

65 | 1873 Ditto Po‘kam Ditto Nuremberg Co. Ditto ‘ 2 ae flanges ; = ema: crossed diagonals. sna! 

a ee ¢ . a “ore * 7 ron piers, cast-iron columns, parallel flanges; no verticals ; 

66 | 1873-4 | Zeller V alley Marnheim Palatinate Railways | Benkiser Brothers Benkiser Brothers { 2 164 } quadruple set of diagonals anit stays. 

67 | 1874 Kaiser Bremen Public roads Schlewdler Gtitehoffnungs Works { ; a \ Parallel flanges ; crossed diagonals in each panel. 
| | Berlin and Dresden | i- i ith si 

63| 1874 | —Elbe N ederwartha { Railway, Road and i Hiiseler Ditto {i |e } ee with double parallel flange with single bracing 

——s 2 | 320 ae a 
| / | Leinzig and Dresden, 1 : 6 100 } Semi-parabolic verticals and triple set diagonals in main spans. 
69 | 1874-5 | Ditto Riesa 1 ee mg and | f Frinkel Harkort Company : = \ Fell March, 1876 ; piers undermined. 
70 | 18745 pape | Stettin { ee itaileay } Harkort Compan) Ditto 1 { parabolic. mage gision er ee diagonals Ng 
» seg | fl. Remsthal | Neustadt- yiiettemberg State . ; 4 ‘arallel flange, quadruple diagonal system ; no verticals; lengt 
71 | 1875-6 | { 9° Kocherthal Waiblingen fiways Esslingen Works Esslingen Works { l 197 { 787 ft., height 148 ft. —— 
72 | 1875-6 | Rhioe Germersheim Palatinate Railways Basler, Trau Benkiser Bros. ; 3 = Parabolic verticals and double set of diagonals. 
| | . 3 22 
| | Ane ie Plattling and Rosen-| Nuremberg Com- 3 : 
73 | 1875-6 | Inn f 1, Kénigswart. { heim Railway pany } Nuremberg Company 1 92 }|Like No. 65. 
| | | 2. Jettenbach a 
2. ee vo : Ke a es 3 171 
e ao | ‘ King Albert Road Kénigin Marien- Koénigin Marienhiitie 1 263 ) - : : . 
74) 1876 | Elbe Schandau { and Railway Bridge | hiitte Cainsdort ‘Cainsdort \ 2} 164 f Semi-parabolic verticals and double set of diagonals. 
{ — = Platt- " nate ve 

» re | f 1. Deggendorf ing Railway uremberg Com- )} 6 : 

sh Saale Davihe | { 2 Donauworth | |Ingolstadt and Neu- pany J Nuremberg Company 4 197 [|Uike No. 65. 
| offingen Railway ‘ 

76 | 1876 Ohe Valley Deggendorf — and Pilsen Ditto Ditto 1 249 | Parabolic ; no vertical ; cross diagonals. 

ailway 
| A 6 215 

77 | 1876-7 | Elbe Barby —a) Gltehoffaung Works| GUtehoffaung Works { i0| m1 \ With tidal bridge at Flitz, like No. 68. 

78 | 1876-9 | Vistula | Graudenz Thorn and Marien- Union Works Union Works 11 | 319 (Like main spans of No. 56. 
| | | burg Railway 
| | ‘ Imperial Railways \ { 8\| 236 
| 1, Altbreisach { : 2 

79 | 1877 Rhine f of Alsace-Lorraine 4J| (92 \ | parallel flange with verticals and double set of diagonals. 
| | . se meg { Baden pees Rail- Gtitehoffnung Works; Gtitehoffnung Works { 3} | bot 

8) | 1877 | Neckar Marba:h SS State | Benkiser Brothers Benkiser Brothers | 5 223 ‘| Parallel flange with triple diagonals stiffened with verticals. 
| | ailways 

81 | 1877 Danube Sigmaringen Ditto Esslingen Works Esslingen Works { 108 } aor ee ay See a eee ee 

9 » - f| _Ottbergen and ie | 294 Semi-parabolic, crossed diagonals, intermediate flange, no ver- 

82 | 1877 Weser Wehrden f | Northeim Railway I Geck Harkort Company 1 10 108 } ticale; ten by parallel gi aoe ’ 

Dicackeia:t ‘ |Vreeten and Leipag; uae bs {3 323 ) |Parabolic, dead load, bottom flange, strains removed by balance- 
83 | 1877-8 | Elbe Riess f| Railway, I Képcke K6nigin Marienhiitte @ r P Be, dives 
| \ Railway and Road | | Se co ) Beinn seemgerssoy ee 
mre | . {| Biichen and Ltine- 3 ith swing e No. 56. 
84 1877-8 | Ditto Lauenberg 1 berg Railway | Glttefien { 3 167 } Tide spans, pai el cm 
1 71 Large spans, paralle \ 
8/187 | Ruhr Steele Rhetiish Railway |/ Sa \} autehoftoung Works |{ 1 | 105 | Verticals and'double set diagonals. 
| “ "_ J 10 57 +|Small spans, single set diagonals. 

8 | 1878 | Neckar Neckargemiind { a Benkiser Brothers Benkiser Brothers { : = Parallel flange verticals and crossed diagonals in each panel. 

| |( Kttbetbach- : 3 197 ) | Parallel flange continuous — set diagonals without ver- 
: thal & Stocker- ) Pen | ( { 2 | 192 f| ticals, 919 ft. long and 168 ft. high. 

87 | 1878 bachthal { . Esslingen Works Esslingen Works < 
iettentasttahl Freudenstadt ae J l { ts } 525 ft. long and 102 ft. high. 
Coblenz & Trier \ : 1 291 p - 

88 | 1878.9 | F I Hilf, 1 s Parallel flange with intermediate flange quadruple diagonals ; 
-— | ee Bullay | Road’ ft Rellway J Altenloh J Harkort Company : — no verticals. Railway on top, road below. 3 
| 1879 | Ill and Rhine Strassbu Imperial Railways of} Esslingen Works Esslingen Works 2 166 |Semi-parabolic verticals and double set of diagonals. 

Tg 
| \and Rhone Canal Alsace & Lorraine | 

9 | 1879-0 Neckar Mannheim Hessian Ludwig \| penkiser Brothers Benkiser Brothers 1 249 \ | Like No 86. 

a1 | | Railway | 2 184 

4 1880 | Senfield Lake Schweinfurt a | Esslingen Works Esslingen Works 2 171 ‘|Schwedler girders without counter diagonals. 

93 | 1880 Nagold Pforzheim Werder Bridge Bevkiser Brothers Benkiser Brothers 1 171 |Trapezium-shape single diagonals and verticals. 

3 | 1880 Saale Calbe Public roads |Gutehottoung Works} Giitehoffnung Works 1 350 | Semi-parabolic verticals, double set diagonals. 
} 














a 


Nors.—Tied arches are not included in the above Tables. 





total weight is 120 tons =0.43 tons per foot spanned. 
Exhibit No. 23 is the road bridge over the Elbe- 
ve Canal, a three-span cantilever, weighing 153 
tons (1897). Exhibit 24 is the station roof at the 
Cologne terminus (1892-3); three-spans, 302 ft. 
— and 837 ft. long; centre span, 210 ft. and 
9 ft. high, all covered with galvanised iron. Weight, 
exclusive of covering, 3200 tons, or 244 1b. per square 
ve covered, Exhibit No. 25 : The railway and road 
ridge over the Vistula at Gaudenz (1876-9).—Semi- 
parabolic girders, 11 spans of 319 ft., girders 37 ft. 
rs i. apart, centre to centre ; total weight, 8240 
is th = 2.32 tons per foot spanned. Exhibit No. 26 
i Me road bridge over the Dortmund-Emms Canal 
unster (1896), designed and built by the Union 
ompany. It is a tied arch braced with two 
114 ft. span, weighing 170 tons. No. 27 is 





the railway bridge over the Serajoe, near Poer- 
woredjo (Java), two spans of 131 ft. continuous over 
centre pier; it has parallel flanges, double set dia- 
gonals, upper and lower wind bracing, with cross 
frames 10 ft. 11 in. apart. It was put together on 
shore, and hauled into position by aid of travelling 
headpiece. The weight is 140 tons = 0.53 tons per 
foot of opening. The Company’s last exhibit is the 
road bridge over the Elbe at Magdeburg, illustrated 
by one coloured perspective drawing and six working 
drawings ; designed by the Union Works, in conjunc- 
tion with Phil Holzmann and Co. and Mr. Eberlein, 
architect, of Cologne. The ironwork was partly 
manufactured and erected by the Union Works, 
the remainder by Phil Holzmann and Co. This 
work is to be completed in 1901. It consists of : 
A river span, 443 ft., and 93 ft. 6 in. side spans 





Designers’ names are given in all cases where identification has’ been possible. 


in masonry. The main span is a braced arch hinged 
at springing, ribs 36 ft. 1 in. apart; cross girders 
are 24 ft. 8 in. apart, suspended by vertical ties 
connected to the bottom flange of the main arch, 
allowing for longitudinal deformation. The plat- 
form is 31 ft. 2 in. wide, on a gradient 1 in 70 
both ways, carrying roadway and two tram lines, 
and two footpaths 10 ft. 6 in. wide. The wind 
bracing is divided into two sets, one below the 
platform, the other between top flanges of the 
arch ; the former is riveted fast at centre of plat- 
form, but sliding joints are provided at the last but 
one cross girder, from which the bracing converges 
to one point over the piers, and is there supported 
to allow of longitudinal motion; the latter is 
supported by the portal frames, which transmit 
the thrust to the fixed bearings on the piers. The 
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ELECTRIC POWER PLANT AT THE CENTRAL STATION “MOABIT,” BERLIN. 
CONSTRUCTED BY THE ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, BERLIN, 
(For Description, see opposite Page.) 
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total weight of the river span is 950 tons, or half century, and its bearing upon trade outside the | tive world-wide competition, and the steady and 


2.14 tons per foot spanned. limits of the Fatherland. | progressive manner in which they are ——— 
In the above brief review of ‘100 years of Ger-| Anyone taking the trouble to consider the various their operations to fields where recently * hws 
man bridgebuilding,” as illustrated by the exhibits points which this collective exhibit has brought | almost without competitors. There can seit of 
of six of the leading bridgebuilding firms at the prominently and strikingly before the visitors doubt that the already redoubtable —s monet 
Paris Exhibition, the object has been to draw’ to the World’s Fair, cannot but be struck by the |the United States will be emulated by Ger ; ~a 
attention to the progress in the manufacture of admirable way in which the leading German bridge- | and that our bridgebuilders will certainly pyr aan 
structural ironwork in Germany during the last’ building firms have organised themselves for effec- | a well-nigh overwhelming cross-competition ! 
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AWARDS 








TABLE XV.—GROUP XII. DECORATION AND FURNITURE. 


AT THE PARIS EXHIBITION. 








ToTAL AWARDS, 
G.P.| G.M 
6 17 
3 7 
5 2t 
18 87 
2 16 
5 14 

9 
5 24 






































Crass 66. Crass 67. Ciass 68. Ciass 69. Cuass 70. Cuass 71. Cuass 72. Cuass 73. Pe coated Cuass 75. 
: Costly AND aR MOVEABLE EATING AND | Woy. ELEcTRIC 
PERMANENT Isr arvep Giass.| WALL Parers.| — Cigar 1, Cant ete | Decoration & | Ceramics. [Our Grass, &c.) VENrILATING J" Tigrting. 
NATION. DECORATION. FURNITURE. Ararat, 0 UPuo.sTery. APPARATUS. 
3 ‘ met l ss 
G.P.| G.M. |G. P.| G.M.|G.P. G.M.[G.P.' G.M.|G.P.. G.M. 7G. P.) G.M. [G. P.| G.M. [G. P.| G. M. jG. P. | G. M. JG. P.| G.M 
1. Austria — eee ee “Se ie eee yo 3 1 i Bi 3 2 2 2 a 1 : 
2. Belgium 1. 3 a ve + a 1 Se 1 sa 1 1 1 a ss : 
3. Britain 2 8 a 2 5 2 3 o oe 1 1 é : 
4. Germany ; 10 | 41 6 4 2 14 a 7 1 4 3 4 2 5 2 oe 
6. Hungary .. 1 a ns re i 7 1 4 2 7 1 - 1 1 o: 
6. Russia - 1 1 1 1 3 s 3 1 1 2 ie ae “ 1 
7. Switzerland. . = ore 4 ee 2 ‘ ne ae a ae ae sid co a as * a os | 1 2 
8. United States . 1 d + 3 1 2 as 3 * ~ 1 3 1 | 1 1. { 7 1 
fous .. .2 18 | 8 |. a ea eae 6 | 35 | 4 2 | 1; 10 5 | 14 8 | 13 1. 1 4 | 44 198 
i | | | 
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by 
of 





Number 
Awards 


| Order of Pre- 
cedence 
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TABLE XVI.—GROUP XIII. TEXTILES AND CLOTHING. 
















































































Cuass 76. Cass 77. Cuass 78. Ciass 79. Cass 80, Cuass §1. Ciass 82. Ciass 83. Cass 84. Cuiass 85. } OLAss 86. 
- =e BLEACHING oes . ‘ . m Vv. ' T 
APPLIANCES i ‘ ante - APPLIANCES SEWING LINEN WOOLLEN Sitks AND | Lacs, Em TAILORING ARIOUS ‘OTAL 
NATION AND PRo- —— ae ome Pais. FOR Makine | Corrow AND | THREADS, AND] THREADS AND SILK BROIDERIES, | AND DreEss-} CLOTHING AWARDS. 
“i is CESSES. — pom ense ogg APPAREL. MATERIALS. Fasrics. MATERIAL. | MATERIALS. &. MAKING, TRADES. 
G.P.| G.M. [G. P.| G.M. ]G.P. G.M.[G.P. G.M. |G. P.!| G.M. [G.P., G.M. [G.P.); G.M. [G. P.| G. MJG. P. |G. M. Jo. P. G.M.1G. P. | G.M.9G. P. |G. M. 
a. Austria = ay Y aE i gee 1%. y of ae i 2 a 3 | 13 1 2 1 | 1 ai 2 2 12 10 38 
2. Belgium 2 2 = me 1 ee 4 8 3 7 2 | a a LA oe oe 1 1 3 1% vr 
3. Britain - 2 1 - 2 1 : 1 3 | 1 2 3 3 3 ee ee 2 2 re. 5 5 5 18 28 
4. Germany He ie | ine 1 5 3 2 1 3 1 1 os 2 | 3 4 4 21 ® = . ze 4 15 31 
5. Hungary : = = ta ns eS ees | t ee | < | BS Dee + 1 Se as (ee 
6. Russia... ee - . 1 ~ <* 12 | 12 3 7 6 10 3 5 4; 12 1 o* oe a 31 50 
7. Switzerland rar (ees 2 es 1 1 1 1 Sn ei | Pe ie * 4 | 4 Se ee és ie WS ee ae 
8. United States} .. | .. seis. ee 2 2 Sips 2 as 4 ee econ lee 1 1 6; 7] 18 | % 
Totals ‘ 6 | 6 8 | 9 er : \ 4 4 yi 6 26 6 “10 $1 16 34 14 | 24 11 39 2 10 16 40 $115 219 














Irder of Prece- 
dence by Num 
ber of Awards. 
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Revolutions per minute .., 


The engines are condensing, each low-pressure 
cylinder having its own condenser and air pump | 
placed below the floor level, and driven as shown in | 
the illustrations. The air pumps are double-acting 
and horizontal. 

The output of each steam engine, at an initial | 
pressure of 170 lb. per square inch in the high- 
pressure cylinder, is as follows : 





| 
Steam admission to high-pres- | 
sure cylinder, per cent. e} ll 18 25 35 





50 

Indicated horse-power .. -+| 1840 | 2550 3080 3720; 4400 

Brake horse-power ..  ... 1570 | 2220 | 2710 3310 | 4000 
| 





| 


TABLE XVII.—GROUP XV. MISCELLANEOUS INDUSTRIES. 





High-pressure cylinder ... 2 ft. 8; in. in diameter 
Intermediate cylinder tog eS -. | 
Two low-pressure cylinders 

each ... eas ool er ee ee a 
Stroke ... : B. 4 ft. 11 in. | 
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Ciass 92, CLAss 93. Crass 94. Ciass 95. Cass 96. Crass 97. Crass 98. ‘ Crass 99. Crass 100. 
1 ‘ aioe ens Brvusugs, UBBER Goops: 
STATIONERY, CuTiery. GOLD AND SILVER] y.weLLERY. Ciocks, METAL ART Tr ea rHeR Goons, CAMP AND Toys. ToraL AWARDS. 
NATION. Smirus’ WorK. Warcies, &c. Work. iC. TRAVELLING. 
G. P. G.M G. P G.M G. P. G.M G. P. | G M. G.P.  G.M. o. P. x. M. G. P. G. M. G. P. | G. M. G.P. | G. M. G. P. |G. M. 
1. Austria... ‘Soe : x 4d! SR a, abe a as 1 “ es z be a 2) 9 
2. Belgium .. ox ; vs = 1 re 1 pte 4 2 , wa ox ok ss 3 6 
3. Britain .. ; 1 4 1 1 Se Wei! _ Ss e 1 2 1 1 5 11 
4. Germany = 2 6 1 1 7 | 6 2 7 3 19 2 3 = 1 4 12 | 8&2 
5. Hungary - an 1 <a a. Ase 1 s 1 2 6 Soo SF ee a8 7. as 9 
6. Russia .. ca aa ert ~~ 3 2 1 2 | 2 = Bs B 3 ae 3 1 1 oe ae 3 13 
7. Switzerland ; Er be ae eo sé 1 3 10 14 eer », ioe sis 10 20 
8. United States .. 8 | 5 i 2, 2 % 1 1 1 5 a4 2 1 8 16 
Tota's e 7 17 so oS 4 13 3 16 3 | 6 4 | 41 7 | ae 1 2 2 5 43 | 136 
| | | | 
TABLE XVIII.—GROUP XVI. SOCIAL ECONOMY, HYGIENE, c. 
sa ic tdietnsiinigraenioniaaienaah = : SaaS sail Sa GE SE.” A MOR - 
Oxass 101. | Cuass 102. | Ciass 103. | Cuass 104. | Crass 105. | Crass 106. | Ciass 107. | Cuass 108. | Ciass 109. > Crass 110. | Crass 111. | Ciass 112. 
: LARGE AND ’ adicaaat oitatnaith : r ‘ T 
ae Lasour, I, mies AaricuL- | Protrecrion | WoRKMEN’s | WoRKMEN’s | Co-OpERa- ae ORGANISA- . % HYGIENE: OTAL 
NATION — WaceEs, Pro pvenelge ag TURAL TO DWELLINGS | DwELLINGs [rive Associa totam TION FOR PuB iscoummnel Apparatus, | AWaRrbs. 
: “i re FiT-SHARING, OPE So Ixpustries. | Factories. | DocumEnts).] (EXAMPLE). TIONS. : “* [Lic WELFARE.}* ie &e. 
PERATION, 
| | | | 1 | > 1G.M 
G. P. | G.M.{G. P. G M.JG. P. | G.M.JG. P. |G. M.9G. P. |G. M.4G. P. |G. M.]G. P. G.M.]G. P. G.M.1G. P.|G.M.[G. P.'G M[G. P. |G. M.JG. P. |G. M.JG. P. |G. M. 
1. Austria = hee ~ e% os 1 1 ie ee 3 ee “hi ie ss legs i gz. > | ee om an ie 8 4 
2. Belgium se fae Te i 1 2 1 OS ie 2 4 2 4 1 3 11 Bes ae 2 | 44 2 | 38 
8. Britain eee Ee eS ee eee ee RiP ADEE] ee el oe 8 ee. | eae wee ee) 2S 
4. Germany 1 sz ap ‘5 1 i ie ee 6 | 6 2 3 20 8 | 8 P mn 11 7 7 14 25 55 
5. Hungary . Dl om ; a oa ae i | rs 3 = 5 | si 2 1 4 i}, 4 3 19 
6. Russia . i ee 2 1 vg 3 | 10 ae 3 9 Loe 1 1 2 5 61: 39 | 6 
7. Switzerland ..[ .. | .. ‘+s 5 a 7 ie ee at 1 1 ee mee. 1 2 SS (ee 8 7 
8. United States..] .. 3 - 1 3 5 a PS : s)-s i's 2 | 10 6 | 14 6 | 7 ee 7 | 2 | 29 | 9% | 
Totals Seri ae 5 | Vi? wr ~ | 8 | iw] is | 9] «| 1 | is | 49 | 17 | 41 | 17 | 1 | 2 | 51 | 29 | 57 [136 | 290 
| | } 
! ! —— ——— 


the high-pressure cylinder behind one, and the |The engines work with superheated steam, so that | following will be working this year: Mariannen- 
intermediate cylinder behind the other. The prin- | there is no steam jacket on the high-pressure cy- 
cipal dimensions of the steam engine are : |linder, whilst the other cylinders have jackets. 


strasse, with a capacity of 10,000 horse-power ; 
Pallisadenstrasse, 5000 horse-power ; Voltastrasse, 


Using superheated steam at a temperature of at | 8500 horse-power ; and Wilhelmshavenerstrads’, 
least 300 deg. Cent., measured on admission to the | 4000 horse-power. Besides this, the capacity © 


high-pressure cylinder, the guaranteed steam con- | sub-station Kénigin-Augustastrasse, 


which can no 


sumption, within the limits of from 2000 to 3500 | longer cope with the demands of the mage 
indicated horse-power output, does not exceed 9.4 Ib. | district, is to be increased to 8000 horse-power. 


per indicated horse-power per hour. These sub-stations deliver current pa 
Nine of these large dynamos are to be erected | three-wire lighting system, and part. 


at the Moabit station. The steam engines are built | electric tramways. 
by Messrs. Gebriider Sulzer, of Winterthur, Swit- 
zerland, and Ludwigshafen am Rhein. 
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tricity Works will be 220-volt lamps. Another 
large installation of the Allgemeine Elektricitiits 
Gesellschaft, of which plans are exhibited in the 
Génie Civii of the Exhibition, is the power trans- 
mission works at Rheinfelden. 

This power transmission plant was planned to 
utilise the water-power of the Rhine, so as to supply 
electrical energy for industrial and trade purposes 
within an area of about 16 miles radius. A 
great dam extending across the entire width 
of the Rhine raises the level of the water, which 
is led along the high-water channel to the 
generating station, where 20 turbines, each of 
840 horse-power capacity, are erected. These tur- 
bines are Reaction-Francis turbines, patented by 
Messrs. Escher Wyss and Co., of Ziirich, the water 
entering radially from outside. Each turbine has 
two pairs of turbine wheels of equal size, each 
7 ft. 84 in. in diameter and 4 ft. 0? in. deep. Each 
wheel, again, has four lines of vanes, and the boss 
of the wheel is so arranged that every two of the 
lines of vanes discharge upwards and downwards. 
Water is admitted by slide valves, which work 
upwards and downwards. A lift of 5} in. suffices 
to open the gate fully. 

The lower turbine wheels have four slide valves 
which are always kept fully open or closed, as 
the water admission for these must be the same 
for any head of water. The upper wheels have 
two double independent slide valves. With a light 
head of water the four lower slide valves give sufti- 
cient power; if the head of water decreases, first 
one and then the other of the upper slides are 
opened until all available water is utilised. Hach 
turbine is so coupled with a dynamo that the 
armature of the latter is fixed immediately above 
the vertical shaft of the turbine. Of the 20 sets 
in the station, 12 turbines dynamos generate con- 
tinuous current used for electro-chemical purposes 
in several works close by the generating station. 
The other eight machines generate three-phase 
current at 6800 volts. 

_ The illustration on page 560 shows the turbine 
installation. 

The high-tension three-phase current delivers 
energy for light and power purposes over a length 
of 16 miles. For this purpose the energy is con- 
veyed partly by underground high-tension cables 
to the various points of distribution. For general 
use the high-tension current is transformed to low- 
tension current in transformer stations ; for lighting 
and forsmall motors under 4 horse-power, the electro- 
motive force is 220 volts; for larger motors 550 volts. 

The transforming takes place in three sub- 
stations, which principally supply current for light- 
ing, the three-phase current being transformed 
Into continuous current by rotatory transformer 
sets, consisting of three-phase motors and con- 
tinuous-current dynamos. ‘These latter at the 
Same time deliver current for charging a battery of 
accumulators of 136 cells, which feeds into the 
sub-station network. 








Of the 16,000 horse-power generated by the 
central station, 9600 horse-power are used for 
electro-chemical purposes and 6400 horse-power 
for distributing electrical energy for light and 
power purposes to great distances by means of 
five principal distributing stations, nine sub-distri- 
buting stations, 47 transformer stations, and three 
accumulator sub-stations. 

We may mention here that the Allgemeine 
Elektricitiits Gesellschaft, of Berlin, gained the 
highest prizes awarded at the Paris Exhibition. 
Besides the Grand Prix for the 4000 horse-power 
machine, Nernst lamps, cables and wireless tele- 
graphy, Riedler pumps, and schemes and drawings 
of work carried out in Berlin, Genna, and Rhine- 
felden, the company received the gold medal for 
Class 27 (diverse electrical apparatus). 


(To be continued.) 








BRITISH AWARDS AT THE PARIS 
EXHIBITION. 
(Concluded from page 497.) 

WE this week complete the publication of the 
analytical Tables showing the number of awards 
(Grands Prix and Gold Medals) that were awarded 
by the juries at the Paris Exhibition to Great Britain 
and seven of the chief nations exhibiting. It will 
be seen that the same level of British mediocrity 
prevails in the groups of which the results are 
given in the accompanying Table that prevailed in 
those already given. In Class 66, Furniture and 
Decoration, we scored a distinct success, the 
awards of both kinds being much in excess of those 
of other countries, but we failed so much in the other 
classes forming the group as to place us second 
among the eight countries referred to. In Textiles 
and Clothing we stood third, thanks to a — 
good collection of objects very badly displayed, 
while in miscellaneous industries our position 
was very bad when it ought to have been 
extremely good. In Social Economy we natu- 
rally took a low place, labour organisations 
being so largely represented from other countries. 
In this group the United States stood first, and 
Germany second ; the awards in the group were, 
however, almost wholly complimentary, and of 
little interest froma trade point of view. In coloni- 
sation, where we should have taken a leading posi- 
tion, we were practically nowhere: This group did 
not inelude colonial exhibits, but home exhibits 
affecting colonisation. Curiously enough, Russia 
was easily first, and if we occupied a fifth rank it 
was because the exhibits of other countries in this 
group were less important than our own, though 
that appears difficult. In the Army and Navy 
group, Russia was also first, and she made a very 
fine display. Germany, naturally, fell to a second 

lace, and we were third. Practically, Messrs. 
ickers, Son, and Maxim, and the Thames Engi- 








less parts, practically of exactly similar shape and 
dimensions, are produced, so that any part is inter- 
changeable with a similar part in any other piece of 
mechanism. 

It is becoming, therefore, more and more impor- 
tant every day that those who have the ceutaal of 
manufacturing operations should be alert to gain 
new ideas, and not only acquire all information 
possible in regard to methods of production in the 
manufacture of things they make themselves, but 
should also watch progress in fields of enterprise 
not identically their own. As an example of what 
we mean, we may point out the influence on machine 
shop practice that was brought to bear by the 
special cycle making machinery that was sent over 
here from America in such quantities a year or two 
back. Most instructive examples of these beautiful 
machines were exhibited at the cycle shows held 
both at the Crystal Palace and at the Agricultural 
Hall, but the cycle makers were by no means the 
most important visitors to the stands of the ex- 
hibitors, for mechanical engineers of all classes 
flocked to the more important displays. The 
lessons they then learnt have borne fruit, and 
would have done so to a much larger extent had 
not artificial restraints been put upon the extension 
of a system that is capable of working so much 
good for all classes of society. 

We have been led to ma HF these remarks by a 
visit we recently paid to the London branch of 
Messrs. Ludw. Loewe and Co., of Berlin. Our 
readers will remember the description we gave last 
year* of the os machine-tool factory this 
firm has established in the German capital. For 
some time the building and equipment of these 
works absorbed a great part of the time and energy 
of the management, and the English business, which 
had grown to fair proportions in connection with 
the old works, was allowed largely to look after 
itself. Now the works are complete, it has been 
determined to take the most effective means to 
bring the productions of the firm before British 
engineers. Mr. H. F. L. Orcutt, the English 
representative of the firm, has returned to Londun, 
and premises have been taken at 30-32, Farringdon- 
road. The building in question consists of six 
floors, including the basement, and comprises an 
area of over 10,000 square feet in It is 
divided into show rooms for machine tools in opera- 
tion, machinery stores, and offices. Our illustra- 
tion on page 561, Fig. 1, gives a good general 
idea of the principal show room, which is on the 
ground floor. The expression ‘‘show-room,” how- 
ever, conveys a somewhat inadequate idea, as the 
machines are all ‘‘on the belt,” being fitted as 
they would be in an actual machine shop, and are 
capable of turning out work at a minute’s notice ; 
in fact, a good many of them appeared to be kept 
continuously en 


It will be seen by our illustration that the motive 





* See ENGINEERING, vol. lxviii., pages 380, 414, 450, and 
526. 
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power is supplied by an electric engine, which is 
enclosed by the wirework screen, on the left of the 
picture. It is of 10 horse-power, and is run at 500 
revolutions by current taken from the City mains 
at 500 volts. The speed is reduced to 160 revolu- 
tions on the line of shafting. In this room, when 
complete—one or two machines had yet to be in- 
stalled at the time of our visit—there will be 25 
machine tools, each one selected as being best 
designed to illustrate a branch of manufacture. 
There are screw cutting and backing-off lathes, 
universal and plain milling machines, automatic 
and hand serew machines, automatic gear-cutters, 
automatic pin, stud, and nut machines, drilling 
machines, shaping machines driven by crank action 
and by friction gear, a cutting-off machine, cutter 
grinders, &c. There was also in process of installa- 
tion a circular milling machine and an automatic 
bevel-gear milling machine. 

All these tools are given about the same space on 
the floor as they should occupy in the factory, and 
are not crowded up so that, those inspecting them 
cannot get round to see the operation of the 
mechanism. This, and s good light, are most 
desirable features, not only in a show-room, but in 
the actual machine-shop. Some managers are apt 
to boast of the large number of machine tools that 
they have placed within a limited area. It is gene- 
rally a penny-wise policy, for what may be saved in 
shop rent is lost over and over again in wages, 
owing to the cramped condition under which men 
operate, and the confusion caused by lack of room 
to move the work about. 

The general equipment of the room is a repro- 
duction of that followed in Berlin ; and as that, in 
turn, is the result of a couple of years’ observation 





POWER STATION AT RHEINFELDEN. 
ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, BERLIN. 


(For Description, see Page 557.) 


and study of the best British, American, and Ger- 
man practice, engineers bent on remodelling their 
shops may not “x'y gain knowledge in regard to 
the machines m.cle by the firm, but may pick up 
some useful hints of a general character. The 
overhead rigging is well shown in our illustration ; 
perhaps even more plainly than in the engraving 
we published in our issue of Uctober 27, 1899. 
Towards the left of the picture is seen one of the 
convenient tool stands referred to in our issue of 
the 15th of the same month ; whilst on the right, 
though hardly shown in our present engraving, is 
the special bolt rack we illustrated in the same 
issue, and which has proved a most efticient time- 
saving appliance. Another device which is de- 
signed to save time is an overhead belt shifter for 
changing the position of the belt on the cone-pulley 
above. The operation is performed instantaneously 
and with certainty by pulling over a lever. The 
thing is simple in itself, but is certainly not with- 
out its importance. It notonly saves time, but if a 
man has to look round for a pole to push the belt 
over he is very apt not to change the speed of run- 
ning to suit the operation, and thus the machine is 
not working to its full capacity. 

The flooring is the same as that used in Berlin 
and illustrated in our issue of October 27, 1899. 
The surface is of hard maple, and the structure is 
by no means cheap at first cost; far dearer than 
the end grain blocks, rammed in, which were advyo- 
cated in preference ata recent meeting of engineers, 
when the maple wood floor was held up as an 
example of foolish extravagance. There are, how- 
ever, other things besides first cost to be considered 
even in a machine shop floor. Ease in cleaning 
counts for something, and ease in shifting castings, 
































&c., perhaps counts for more. On the hard maple 
wood floor a fair-sized casting, or even a whole ma- 
chine, can be slid along with comparative ease by 
one man ; he would have to call two or three to his 
assistance to carry the same object across the end-on 
blocks ; or else he would have to bring a lifting 
appliance into play, and this also would take time 
to adjust and manipulate. The apparently cheaper 
labour—as compared to America where the maple 
wood floor originated—of this country is apt to 
render us oblivious to these points, and to make 
British works managers over-careful in the matter 
of first cost. A conical bottom waste-bucket is also 
worth noticing. It must be put back in its proper 
position, because there is only one place where 
it will stand ; namely, in the iron ring that holds 
it upright. That is a lesson in neatness and order. 
Perhaps we may also mention here a framed table 
of change wheels which has celluloid in place of 
glass in front. This is quite transparent, keeps the 
table from getting dirty and greasy, and is not 
liable to break. ere is nothing new in this, but 
sometimes one forgets such things. 

We do not propose describing in detail the 
various machines shown in this room, more especl- 
ally as we dealt at some length with the products of 
the Berlin works in our former articles. We may, 


however, add a few remarks on some of the more 
salient points. In the first place, it should be 
stated that each machine has a label attached to it 
stating the price, from which there is a standa 

discount for stated terms ; in fact, the wise custom 


is here followed of making no secret of cost. That 
is an excellent plan, fortunately, however, now 
becoming more common. In general, it may 
be said that the machines bear an impress of 
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ican origin, although the design has been 
ane modified to suit European ideas and methods 
of working. ‘The copious lubrication by lard oil 
is a thing to notice, although its advantages are 
now pretty generally recognised: still not so 
much as they should be. It is not only for 
lubrication that the generous douche is used, but 
ulso for keeping the work cool under the higher 


speed of cutting and the large amount of stock re- 





Fic. 3. 


moved. Lard oil, as compared to other lubricants 
often used, is said to give from 10 to 20 per cent. 
better result in this respect, the tools lasting much 
longer and the surface being better finished. 
_Amongst the machines at work at the time of our 
aL was an automatic pin, stud, and nut machine, 
: ich was turning out from the brass rod small 
nobs, for electrical work, at the rate of about 200 
. oe We give an illustration of one of these 
ra . 2 on the present page. The knobs are 
two di, drilled through the centre with a hole of 
© Giameters, and milled on the periphery by a 











knurling tool, and cut off by the machine auto- 
matically, so long as the rod lasts. Close by this 
machine was a neatly partitioned case containing 
examples of the work it is calculated to turn out ; 
so that a purchaser would be able to form his own 
opinion of its adaptability for any given job he 
might have in view. This plan is followed in 
regard to other machines. A backing-off lathe is 
an interesting machine. It was at the time of 
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our visit ——— on a taper worm-gear hob, the 
teeth of which were being relieved. To perform 
the operation, the cutting tool is caused to follow 
the taper of the hob, and as each tooth is relieved 
it follows the spiral. The necessary reciprocating 
motion is obtained by face cams in the usual way. 
A gear-cutter was engaged in cutting teeth on a 
spurwheel, the speed of cutting being at the rate 
of 1 minute 7 seconds for each cut, including 
return motion. The face of the blank was 2,4 in 
across, and the metal removed or grooved be- 
tween the teeth was about } in. deep and } in. 


in.|}shown in Fig. 4, and 





across. The speed of feed was 3 in. per minute. 
There is an index safety mechanism to this ma- 
chine which ensures accuracy. A standard machine 
shown at work is a plain milling machine, having 
a table 30 in. long and 7 in. wide. This is largely 
sold for plain work, and a considerable stock is 
always kept. These machines are put in hand 
at the works in batches of a hundred at a time. 

The first floor is devoted to offices and the dis- 
play of small tools, gauges, &c. These are mostly 

ept in cases, which are themselves notable as being 
excellent specimens of workmanship, and were 
made in London. Of milling cutters alone there 
are about 500 different standard shapes and sizes 
kept in stock. We dealt with the gauges made by 
this firm in our former articles, and these may be 
now seen in their numerous forms of. snap gauges, 
plug and ring gauges, limit gauges, &., at Far- 
ringdon-road. ere are few things to which the 
old-fashioned engineer, desirous of bringing his 
works up to more modern ideas, could better turn 
his attention than the gauge department. A suf- 
ficient equipment of gauges saves a great deal of 
time and a great pad y of inaccuracy ; but to get 
their value the management must have persever- 
ance enough to insist on their use. 

A feature difficult to represent in a show- 
room is the special equipment department, which 
the best and most progressive among machine- 
tool makers recognise as important. An engi- 
neer may send a part of an engine or machine 
of which he needs a great many pieces, and it 
is the business of the machine-tool maker to 
advise him as to the best way of producing the 
many similar parts. Here, of course, the know- 
ledge and skill of the maker is brought into play, 
but, if he is worthy of his position, his previous 
training in this special business gives him an advan- 
tops the es grams f engineer will not possess. It is 
seldom that an element of a machine is altogether 
novel in form, and experience will generally suggest 
something very similar that has been done before. 
The problem usually resolves itself into the adapta- 
tion of a standard machine—generally, perhaps, an 
automatic or semi-automatic screw machine—with 
tools adapted for the operation. Naturally, the 
man who has most genius makes the best com- 
bination, and it is in this field that the American 
toolmakers have shone conspicuously. There 
seems to be hardly anything they cannot make a 
machine tool do by their combinations of cams, 
spring chucks, gears, and cranks. It is a class of 
work that is well represented in the practice of the 
firm, whose tools we are now noticing. 

The jig department comes in the same section 
as the small tools. The jig is, of course, a very 
ancient device, the origin of which is probably 
lost in the mists of engineering antiquity. Thee 
is, however, a g deal of variety in jigs, 


and they have become more highly developed 
of late. The older jigs were generally metal shells 

th a view of indicating 
Modern jigs 


embracing a. piece of work wi 


where holes should be made. are de- 





somewhat more elaborate, as is illustrated by 
Figs. 3 and 4, which show a jig made by Messrs. 
Loewe for a part of a milling machine. Fig. 3 
shows the first operation, which is to drill a hole 
through the piece, the drill being guided by the re- 
movable bushing. The tools a in conjunction 
with the jig are shown on the table, the hole drilled 
being finished by the reamer. The bushing is 
changed, the bush shown on the table being substi- 
tuted, and this is formed so as to allow the facing 
and counterboring tools to pass through. The hole 
has to be of two diameters, and the exact depth of 
bore is insured by stops on the tool which prevent 
the workmen going too far. Of course, he 
to make no measurements, the tool doing its own 
uging when once properly set. ‘The hole having 
formed, the hinged top is thrown back, as 
the work is finished 
on the outside by the special tool illustrated. 
In order to get the full value of the device, 
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the tools, and the jig must fit very closely, 
otherwise that very near approach to accu- 
racy, which is demanded by modern interchange- 
able practice, will not be reached. We have said 
that the primitive jig, the prototype of the more 
highly organised appliance, was intended to ‘‘ indi- 
cate” where a hole should be, and we used the 
word advisedly. For the best work any jig will 
not do for any drill of a nominally corresponding 
size, the fit must be accurate within close limits ; 
in fact, the tools and the jig must belong to 
each other, having been made to correspond with 
scrupulous exactitude. That is a lesson which, 
perhaps, some mechanics have yet to learn, as a 
little incident that recently came to our notice may 
serve to illustrate. A certain firm of engineers, 
not by any means in a small way of business, 
ordered a jig and tools very much of the character 
here illustrated. The firm supplying the appli- 
ances prided themselves on the excellence of their 
work, and they were not a little annoyed on getting 
a very stiff letter from their customer upbraiding 
them for sending tools that did not fit the jig; in 
fact, would not go into the holes. One of the staff, 
who evidently knew something of ancient jig work, 
telegraphed the purchasers : ‘‘ Your letter received. 
Try a little oil ;” and nothing more was heard of 
the matter. The moral is, that for good jig work a 
thirty-secondth play is too much. 

In conclusion, Messrs. Loewe ask us to state 
that they invite engineers, whether they are pro- 
posing to become purchasers or not, to visit their 
show-rooms, and we cordially advise our readers to 
take advantage of the offer. 








SOME NATIONAL COURTS AT THE 
PARIS EXHIBITION. 

In the Mechanical Engineering and Electrical 
Transept (parallel, and adjacent, to the old Galerie 
des Machines of 1889) the most important national 
collection is that of Germany; not so much be- 
cause of its extent, or even of its units, which 
are superb, but because of the clever way it 
is screened off, so as to give the impression 
that the whole of the east end of the transept, 
galleries and all, are German. This impression 
of prominence and distinctive character is con- 
veyed by the portal, which is made of exhibits 
(shafts, coupling bolts, &c.), with art ironwork 
enrichments forming part of the screen stretching 
across the transept ; and by the thoroughly German 
decorations of the end gallery in connection with 
electric-lighting exhibits displayed in connection 
with coloured glass screens ; finally, by the elec- 
trical travelling crane used in the erection of the 
machinery, and placed to serve as a sort of triumphal 
arch to fill up the middle distance. The whole 
effect is unmistakeably German. As a matter of 
fact, however, the side galleries are not German, 
but English and Belgian, with their identity 
blotted out. The contents of the German court 
are undoubtedly excellent, and worthy of the nation. 
The Helios Company, of Kéln, contributes a 2000 
horse-power tandem compound engine, driving a 
3000-kilowatt three-phase generator ; Borsig, a 3000 
horse-power tandem triple-expansion vertical en- 
gine, also driving a colossal generator ; Schuckert 
and Co., a triple-expansion three-crank vertical 
engine of similar size; Wolf, of Magdeburg, a 
semi-portable horizontal compound steam generator 
and engine, 360 horse-power maximum, &c. All 
these engines are quite equal in finish and general 
design to the best Swiss standard, after which they 
are modelled, and which they resemble in general 
appearance. ‘To these must be added the machine- 
tool and general machine exhibits of firms like the 
Allgemeine Elektricitiits-Gesellschaft, the Leipsiger 
Werkzeug Machinen Fabrik, &c. 

The British share of the transept cannot in any 
sense be dignified with the name of a ‘‘ Court,” as 
there is no scheme of decoration, or even attempt 
at relative harmonious disposal of the exhibits—it 
is simply a fortuitous collection of independent 
exhibits, thrown into the available space so as 
to fill it. The exhibits themselves are of various 
degrees of merit; but the majority are calcu- 
lated to give a wholly wrong impression of the 
real standing of Great Britain in the machine 
manufacturing world. This was perhaps unavoid- 
able, as none of the great marine engine builders 
have exhibited: the place for big engines is 
ocoupied by Galloways’ vertical compound, driving 
a Mather and Platt dynamo; by Messrs. Robey’s 
horizontal compound, also used for electric light- 





ing work; and by the very fine Willans and 
Robinson vertical triple-expansion 2400 horse- 
power engine, working at 200 revolutions a 
minute. The display of automatic slotting, boring, 
shaping, and screw-cutting machinery by Messrs. 
Ric. and Co., of Broadheath; of Messrs. 
Kendall and Gent’s lathes and milling machinery ; 
of Messrs. Alfred Herbert and Co.’s display of auto 
screw-cutting, drilling, and milling machinery, from 
Coventry ; and of Messrs. Smith and Coventry ; 
are very excellent, and could have been made 
much more effective had more space permitted 
better arrangement. The Crossley oil engines 
deserved their Grand Prix, but make no adequate 
show. 

The United States exhibit in this group is very 
disappointing, there being nothing characteristic 
of their great machine industry—and nothing 
distinctive in the way of decoration of the 
court; the reason for this is probably that 
several of their great machinery manufacturers are 
adequately represented in other national courts 
(e.g., Thomson-Houston, in the French half of the 
transept), and that the whole, or nearly the whole, 
of their machine tools is at Vincennes. The only 
exhibit requiring special mention here is the instal- 
lation of the Batcheller pneumatic tube system of 
conveying letters and parcels. 

Russia has a small but excellent and distinctively 
decorated court, with a horizontal compound Corliss 
engine by Bromley Fréres of Moscow ; a creditahle 
collection of machine tools by Isidore Goldberg, of 
St. Petersburg ; and boiler work, on the Friezner 
and Gromper system, from their works, Sielce 
Sothowige, which obtained deservedly a Grand 
Prix. 

Hungary, in this group, as throughout the 
Exhibition, has been able to strike an individual 
and distinctive note in her scheme of decoration ; 
in this place by an inexpensive but effective railing 
round her court, made of light ironwork, with an 
expanded metal frieze and light column standards. 
Italy makes a most creditable display with Franco 
Tosi’s engines: one being a 12,000 horse-power 
tandem horizontal compound, Sulzer type, work- 
ing at 107 revolutions, and a vertical quadruple- 
expansion high-speed engine (160 revolutions) and 
800 horse-power, working under the high pressure 
of 210 Ib. 

The Swiss court is made distinctive by the 
steel-grey tone of burnished lagging, and the con- 
trast of bright steel parts. Messrs. Sulzer Freres 
have the best place, and the most prominent 
exhibit, with their magnificent 1700 horse-power 
tandem compound horizontal engine, driving a 
Brown-Boveri generator at 85 revolutions, and 
a high-speed vertical tandem engine, giving 400 
horse-power at 250 revolutions. Burckhardt shows 
Weiss compressing and vacuum air pumps, another 
prominent feature which obtained a Grand Prix. 

The Belgian court is less distinctive as a 
national display, there being no special decoration. 
Cockerill’s blowing engine of 1000 horse-power, 
driven by the waste gases of the blast-furnace, is 
a most important exhibit. This, and the other 
Belgian exhibits of this class, have been described 
in our pages. 

France fills admirably more than half the total 
space. Her machinery court is not one in which 
any attempt has been made at special decoration or 
systematic arrangement, with the exception of 
judicious symmetrical dis The effect, how- 
ever, is none the worse. Fives Lilles’ Corliss com- 
pound engine of 1200 horse-power, driving a triphase 
800-kilowatt dynamo; Dujardin’s tandem compound 
2000 horse-power, driving an alternator by Schneider; 
Thomson-Houston’s vertical compound engine of 
1500 horse-power ; and the two great electro-genera- 
ting steam plants by the Alsatian Mechanical Con- 
struction Company, for 800 kilowatts (500 volts), and 
Farcot’s group for 880 kilowatts, with the Labour 
alternator, are the most striking features. 

The French exhibit of mechanical processes 
and materials, has the advantage of being dis- 

in complete courts formed in the con- 
struction of the building ; these, therefore, are 
distinctive without any special decoration. There 
are numerous excellent displays of the usual kind 
which this group gathers together, but it would be 
a to mention names. The exhibits are dis- 
tinctly good, as a rule, but not specially so as to 
design or finish ; they do not, in general, reach a 
high level of excellence. 
the gallery s above the machine transept, 
the chief exhibits belong to the Electrical group ; 





some of the foreign nations have their mechanical 
products here, but they are by no means of serious 
interest. 

The main central gallery space over the Machine 
Transept is occupied by three distinctive national 
courts, the most striking being that of the United 
States. Here the Government Department of 
Machinery and Electricity have a typical pavilion 
in the style of Greek architecture and decoration 
which is generally identified with American public 
buildings, white and gold being the prevailing 
colours, and the whole court is made to harmonise 
with the central ‘‘ motif.” Here is displayed to 
great advantage a unique historical collection of 
electrical appliances. The general effect produces 
an impression adequate to the vastness and excel- 
lence of the electrical industries across the Atlantic, 
This is paralleled, if not equalled, by the German 
court, which is adjacent. The Central Pavilion, 
around which the court is harmoniously and 
symmetrically grouped, is — by the Allge- 
meine Electricitits-Gesellschaft, who have a finely. 
decorated chamber in the centre to show off their 
electric lighting and fittings. The other side of 
the pavilion is contributed by Messrs. Siemens 
and Halske. The other exhibitors are arranged 
around, so as to form part of the general plan 
of decorative arrangement in the court, the chief 

int being that in style the whole bears the 

all- mark of Germany. The French electrical 
court has at one end a centennial pavilion of 
historical exhibits, where the exhibits are arranged 
in the interior; this is followed by a general 
court, formed as a hollow square, with the 
French arrangement of covered-in stalls facing 
inward, an arrangement which lends itself parti- 
cularly well to collective and individual displays ; 
the further end is filled by a grand entrance arch. 
The central feature of this is a trophy of copper 
and steel wire ; the frame is of light brown stained 
wood, with art green hangings ; the general effect is 
striking and harmonious ; ‘in fact, French Exhibi- 
tion decorative art at its best. The contrast 
produced by the presence, or the reverse, of a dis- 
tinctive scheme of general decoration, is strikingly 
exemplified in the adjoining British court. Here 
the respected exhibit of the British Post-Office is 
practically lost through its unattractive surround- 
ings, and the way it is displayed on low cloth- 
covered unornamented counters. There is no 
court and no distinctive character of arrangement ; 
and the only thing to show that the English can 
produce anything decorative, ie the small but 
really excellent pavilion of W. A. S. Benson, of 
Bond-street. . 

The eastern aisle of the Champ de Mars is 
occupied on the ground floor, first, by the remainder 
of the French machine tools and general machinery, 
by the French and foreign courts for textiles, 
threads, and wearing apparel; followed by the 
mining and metallurgical exhibits. Through these 
sections the British courts, in opener appearanceand 
arrangement, are unfavourably distinctive ; and the 
predominant feature of decoration is the stencil- 
pattern lining om the walls. The contents are 
excellent ; the general arrangement, of necessity, 
makes them look poor ; the predominant scheme 1s 
a heterogeneous collection of old Exhibition stock 
show-cases. One distinctive spot, however, exists 
in the Singer Sewing-machine pavilion, the decora- 
tion of which is good. The most striking and ex- 
tensive exhibit is that of Platt Brothers and Co., 
with the spinning machinery in motion. This firm, 
who have exhibited at all great Exhibitions since 
1851, curiously occupy exactly the same space 
here that they did in the first Exhibition in 
London. Messrs. Brooks and Doxey, of Man- 
chester, also make a fine show of a similar kind. 
The Oldham Chamber of Commerce collective 
exhibit in the gallery is a brilliant exception to the 
rule, and could advantageously be copied on future 
occasions. | Jaa 

The United States court, though small, is dis- 
tinctive, the scheme of decoration being American 
Ionic, white and gold, forming an enclosing pavilion 
screen, on the ground floor, and the gallery above. 
The space is filled with handsome American maho- 
gany cases, not too uniform in outline, but sym- 
metrical. At the back of the court, but sufficiently 
hidden so as not to clash with the drapery and 
stuffs exhibit, is the collective exhibit of the L _ 
Shoe Machinery Company of Boston, where all the 
latest appliances in shoemaking are exhibited m 
motion. ; a 

The German court is made distinctive by being 
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enclosed in a fine open screen of art beaten metal- 
work; and here, again, the idea is conveyed very 
skilfully of great importance and size by the sug- 
gestive way in which the decoration is handled, 
the court being relatively small, while looking the 
reverse. The ground floor is principally devoted to 
machinery, among which are Gebauer’s calendering 
machines, Leyfert’s and Donner’s spinning ma- 
chinery, Ducommen’s calico-printing machinery, 
Hilscher’s embroidering, and the Alsace Machine 
Company’s single motor, driving thread-spinning 
and calico-printing machinery. The gallery is 
arranged in a series of recessed shop-fronts of 
uniform and admirable design. These textile 
exhibits illustrate the enormous proportions 
these industries have assumed in Germany. 
Japan has adopted a distinctive note, which was 
carried in all her courts throughout the Exhi- 
bition: a system of uniform case of a peculiarly 
light wood resembling mahogany, relieved near 
the corners by the national gold suns of Japan as 
bosses. Of the contents, nothing too much can 
be said, and nothing seems too extravagant in 
describing the art embroidery the Japanese 
display. To say that they are as fine as high- 
class pictures is not sufficient, for no painter 
could produce such marvellous effects with the 
play of light and shade on any canvas. These 
effects resemble closest to those on the surface 
of porcelain or enamel. Silk used as a medium 
in art pictures comes as a complete revelation to 
the European; and the other Japanese textiles 
are all so excellent, that European manufacturers 
will find a new and unsuspected competition in the 
Farthest East. 

To illustrate the preceding criticisms, we publish 
(on page 568) a few engravings of some of the 
national decorations and arrangements. Fig. 1 
shows the scheme adopted in the French perfumery 
court, which is occupied by a series of pavilions 
allotted to one or more exhibitors, according to 
their importance. Although the forms of these 

vilions differ, the general scheme and colour are 
identica’. Fig. 2 conveys some idea of the arrange- 
ment adopted by Switzerland, in her textile court 
in the upper gallery. As will be seen, it is a series 
of show-cases designed to form a complete scheme ; 
the contents are furnished by a number of exhi- 
bitors who, while showing collectively, nevertheless 
reserve their individuality. Fig. 3 shows the 
British want of arrangement in a similar and adja- 
cent court; there is no scheme and no harmony, 
but on the contrary, show-cases of every size, 
shape, and form, placed almost entirely at random. 
Yet the exhibits are excellent. Fig. 4 gives a good 
idea of American decorations, in the entrance to 
one of the United States courts. In this archway, 
design, colour, and dimensions combine to lend 
importance to the court beyond. Americans know 
how to exhibit, and this is one of the lessons they 
have not learnt from us. 








ELECTRIC POWER-AT THE PATENT 
SHAFT AND AXLETREE COMPANY’S 
WORKS. 

Tue three-phase electric power installation at 

the works of the Patent Shaft and Axletree Com- 

pany, Wednesbury, has been in successful operation 
for some time past ; and, as the results appear to 
have been singularly satisfactory, the following 
description thereof will doubtless prove interesting. 

e works, which employ over 3000 men, cover 
an area of 500 acres, and are in three divisions, 
about half a mile apart, one being known as the 

Old Park Works, and the others as the Monway 

and Brunswick Works. It is at the former that 

the p wer house is situated, and it is there that 
the distribution of the power was first made. 

In the initial stages the directors had to face the 
battle of systems; on the one hand, continuous 
current was the most universally used in English 
works ; while, on the other hand, the multiphase 
system was in favour in other countries, and had 
manos d made a footing in important works in this 

_After inspections made of works driven by these 

erent systems, and careful consideration of their 

Seegeire merits and demerits, the Board, under 
© advice of their general manager, Mr. E. James, 

ided to adopt the three-phase current through- 
out, both for power and lighting, believing that it 
ee most suitable and mechanical for use in 
< works. The work was entrusted to Messrs. 
ipel and Lange, of Westminster. 


The Power House, Figs. 1 and 2, page 564, consists 
of a boiler-room 60 ft. by 42 ft., engine room 60 ft. by 
26 ft., pump room, stores, and staff officés. The 
buildings were erected by Messrs. T. Low and Son, 
of Burton-on-Trent, and are spacious and well 
lighted. The station is large enough to accommodate 
about 2000 horse-power ; the engine-room is lined 
with white glazed bricks with coloured dado, and the 
flooring is of wood blocks set'on cement. A 6-ton 
traveller is provided for handling the machinery. 

Boiler-Room.—Coal is tipped direct from the 
railway siding into the bunkers opposite the boiler 
fronts. There are four Babcock- Wilcox boilers, 
each of 200 horse-power, fired by hand, and each 
burning slack coal of the cheapest quality (Fig. 1, 
page 564), The boilers are fed by either a horizontal 
duplex pump or live steam injector, which deliver 
either through an exhaust feed-heater or direct to 
the boilers. The steam pressure is 160 lb. 

Generating Plant.—At present there are two 
direct-coupled sets, which are shown in Fig. 3, 
page 565; each is good for 210 brake horse- 
power continuous working, or more for short 

eriods, runniog at 375 revolutions per minute. 

he engines are of the compound two-crank 
enclosed type, by the Mirrlees, Watson, and Yaryan 
Company, the cylinders being 16 in. and 24 in. 
in diameter by 12 in. stroke. They are fitted with 
continuous lubricating arrangements for long runs 
without stopping ; and, to ensure dry steam, each 
engine is fitted with a separator drained by a 
Geipel steam trap fixed on the bedplate. 

The generators are of the well-known Brown- 
Boveri three-phase type, having rotating fields and 
stationary armatures, the periodicity being 50, and 
the voltage across the phases 350. They are star- 
wound, with a neutral terminal, which serves for 
the lighting, both incandescent and arc, at 200 volts. 
The exciters are direct-driven, their armatures 
being fixed on an extension of the generator shaft. 
The exciter fields are supported from the generator 
frame, and have each four poles. The voltage of 
the generators is regulated by Ward Leonard 
rheostats, inserted in the shunt of the exciters. 
These rheostats are fixed on the switchboard near 
to the main voltmeters. 

In addition to this plant, Messrs. Geipel and 
Lange have in hand a 500 horse power set, consist- 
ing of an Alley and Maclellan engine of the inclosed 
type, with three pairs of tandem compound 
cylinders 16 in. and 26 in. in diameter by 12 in. 
stroke, running at 300 revolutions per minute, 
coupled direct to a Brown-Boveri alternator of 
similar type to those above described. 

Switchboard (Fig. 6).—This is fixed on a gallery 
(Fig. 1) which commands a view of the whole engine- 
room, and places the switchboard attendant in direct 
communication with the engine driver. The switch- 
board was designed and made by Messrs. Geipel 
and Lange; it consists of two generator panels, 
carrying main triple pole switch and fuse, am- 
meter and voltmeter, and field rheostat; one 
synchronising panel having synchronising appa- 
ratus, main voltmeter with 3-way switch for throw- 
ing the voltmeter across any of the three phases, 
recording voltmeter and fuses for the neutrals of 
four generators; two power feeder panels, each 
carrying two sets of triple pole switches and fuses 
and two ammeters ; two lighting feeder panels, each 
carrying one four-pole switch and three ammeters, 
one being for each phase. The panels are of 
polished marble, supported on iron framing, and 
mounted in a handsome brass moulding with an 
ornamental top containing a clock, the whole form- 
ing a fireproof construction. The board is placed 
4 ft. from the wall, while a glass roof and side doors 
keep out dust, &c., from the connections and ter- 
minals, and provide easy access to the back with 
good light. It is arranged for parallel working 
only, as it is believed that this is the most econo- 
mical system ; and, with Brown-Boveri plant, no 
difficulty whatever has been experienced in so 
running. The various machines and instruments 
can be identified by aid of the numbers as. given 
below : 


1. Three-phase alternator ar- 10. Neutral bus bar. 
matures. 11. Ammetere. 
2. Three-phase alternator field. 12. Voltmeters. 
3.. Exciter armatures. 13. Voltmeter switch. 
4, Exciter fields. 14. Synchronising lamps. 
5. Fuses, 15. pars res be orga 
6. Alternator switchee. 16. Regulating rheostats. 
7. Motor switches. 17. Recording voltmeter. 
8. Lighting switches. 18. Motors. ; 
9. Three-p bus bars. 19. Lamps. 


The Feeders.—These were made by the British 





Insulated Wire Company, consist of paper-insulated 





mains, lead-covered, drawn into Doulton conduits ; 
the power mains having three non-concentric but 
twisted cores, the lighting feeders having four 
similar cores, the fourth core being for the neutral 
return; the cores vary in size from 37/12’s to 
19/15’s. These feeders run from the feeder panels 
on the main switchboard to distributing switch- 
boards fixed in sub-stations at various points in 
the works; the lengths varying from 200 yards 
downwards. These distributing switchboards carry 
six power and six lighting sub-circuits each ; with 
triple pole switches and fuses for power, and single 
pole switches and fuses for lighting. There are 
separate ’bus bars for power and lighting, which, 
in case of emergency, can be inter-connected by 
means of plugs; thus providing for supplying the 
’bus bars from either power or lighting feeders. 
A neutral ’bus bar is provided, to which each light- 
ing sub-circuit is connected. These boards are of 
polished marble, supported in an iron frame sur- 
rounded by brass moulding, and are fixed 2 ft. from 
the wall to facilitate access to the board connections. 
The sub-circuits consist of ‘cables similar to the 
feeders, and also run underground in Doulton con- 
duits ; triple cores being used for the motors, and 
two cores for the lighting ; the motor circuits 
terminate at the motor switches, and the lighting 
circuits at distribution fuse boards. 

Motors.—These are of the Brown-Boveri type, 
varying in size from 50 to 10 brake horse-power, all 
having wound rotors; there are at present 14 
driving the various fitting, machine, smith, and 
pattern shops, foundry and travelling cranes. Some 
of these motors are shown in the illustrations. 
Each motor is provided with a sliding founda- 
tion and starting resistance. The motors have been 
arranged to replace separate engines and to drive 
on to the existing shafting, in order that no dis- 
turbance might be made in converting to the new 
system (Fig. 4). It may be noted that the whole of 
the transfer has been effected without stopping any 
of the workshops. The method of driving one of 
the Goliath cranes will be seen from Fig. 5. 
The motor is of 20 brake horse-power, and replaces 
a boiler and engine which were previously used. 
The reduction gear consists of a raw hide pinien 
fixed on the motor shaft, driving a steel cut wheel 
on the main shaft, which operates the various 
motions. The motor controller, which is seen to 
the right of the view, is of the Brown-Boveri type. 
It consists of reversing switches, which are con-— 
nected in the stator circuit and controlling resist- 
ance in the rotor circuit. The switches and res‘st- 
ance are interlocked, and the whole are controlled 
by one lever, so that the motor is started, the speed 
is controlled, and the direction of rotation is re- 
versed, by the movement of this one lever. It 
will be noticed that the motor derives its current 
from three trolley wires fixed on the usual overhead 
system. In the foundry there are two overhead 
travelling cranes, each operated by three motors. 
One crane is good for lifting 20 tons, and has two 
motors of 10 ‘horse-power and one of 5 horse-power ; 
the other. lifts°5 tons, and has two motors of 
7 horse-power each, and one of 3 horse-power. 
The two larger motors are in each case for the lift- 
ing and longitudinal motions, and are provided with 
controlling rheostats for reducing the speed. The 
speed and nicety with which the various cranes can 
be operated is most apparent, and it is obvious that 
the working of cranes by three-phase motors is not 
only practicable, but, from the absence of any com- 
mutators, and the fact that considerable overloads 
do no harm, that it is a marked step in the driving 
of cranes electrically. As a result of experience, 
ten additional cranes are now being fitted with 
three-phase motors and controllers. 

Lighting.—The whole of the Old Park Works are 
lighted on the — system, by some 400 
16 candle-power glow lamps and 40 to 50 arc lam 
of the open type. The glow lamps are 200-volt, 
the arc hanes are of the Jackson-Mensing types 
placed six in series across the 200-volt mains. The 
whole of the wiring for the lights is inclosed in 
Simplex tubing. 

Since the plant was started several months ago, it 
has worked most satisfactorily, and without a single 
hitch, The economy hasalready been most marked, 
though it is too early to state what the exact annual 
saving will be. : 

The plant was supplied by Messrs. Geipel and 
Lange, of Westminster, and the whole of the instal- 
lation was erected under the direct supervision of 





the company’s electrical engineer, Mr. W, Wyld, 
A.M.LE.E, and A.M.L.Mech.E. : 
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LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 23rd ult., Messrs. Wigham-Richardson 
and Co., Limited, launched from their Neptune Ship- 
yard, Newcastle-on-Tyne, a steel screw steamer which 
they are building for the Deutsche-Australische D. G., of 
power The steamer is 390 ft. in length by 48 ft. 
beam. She will be ri as a schooner, and be fitted 
with - uadruple-ex jon engines on 
the Yarrow-Schlick-Tweedy system, which, together with 
the boilers, are being constructed by Messrs. Wigham- 
Richardson and Co., Limited. As the vessel left the 
ways, she was named the Offenbach. 

"On Tuesday, the 23rd ult., Messrs. Furness, Withy, and 
Co., Limited, launched from their Middleton oe 
Hartlepool, a steel screw steamer, built to the order o' 
Sir Christopher Furness. The vessel is over 365 ft. in 
length, and is built through of Siemens-Martin steel. 
She will be run on the Chesa; e and Ohio Steamship 
Company’s Lines between Newport News and London. 
She has a measurement ve ey! of about 9600 tons. The 
machinery will be suppli by ir C. Furness, Westgarth, 
and Co., Limited, Middlesbrough, and have cylinders 
25 in., 40 in., and 68 in. by 48 in. stroke, steam being 
supplied by three single-ended boilers 13 ft. 6 in. in 
diameter by 10 ft. 3 in. long, with a pressure of 180 Ib. 
per square inch. 


On Thursday, the 25th ult., the s.s. Wartburg, which 

been_ constructed by Messrs, Wigham- Richardson 
and Co., Limited, for the Deutsche Dampfschiff-fahrts 
Gesellschaft “ Hansa,” of Bremen, went for her trial trip 
off the coast, and attained a speed of 124 kuots. The 
steamer is over 380 ft. in length by 494 ft. beam, and is 
fitted with four-crank quadruple expansion engines on the 
Yarrow-Schlick-Tweedy system, which, together with 
the boilers, jhave been constructed by Messrs. Wigham- 
Richardson and Co., Limited. 


The s.s. Evangeline, built by Messrs. Alexander 
Stephen and Sons, Linthouse, for Messrs. Furness, 
Withy, and Co., Limited, West Hartlepool, ran her trial 
trip on Friday, the 26th ult. The Evangeline is intended 
to — a London and Nova pose po New « 
wick, and will carry gers as well as cargo. e 
vessel is 385 fb. in fenate and 45 ft. in beam by 30 ft. 6 in. 
depth moulded to the upper deck. She is designed to 
carry 5000 tons of cargo on Lioyd’s summer freeboard, 
and to steam 14 knots. The propelling machinery con- 
sists of a set of triple-expansion surface-condensi 
engines. The cylinder diameters are 28 in., 46 in, an 
75 in. in diameter, the stroke being 51 in. The air pump 
is 26 in. in diameter, the circulating pump 14 in., the 
bilge pumps 44 in.,.and the feed pumps 4in. The stroke 
of all the pumps is 30 in. The peller is a built one, 
the boss being of cast iron, and the four blades of Parsons’ 
first quality of manganese bronze. The boilers work under 
natural draught at a — of 180 lb. per square inch. 
Each is 15 ft. 6 in. in diameter and 10 ft. 6 in. long, and 
has three furnaces of Deighton’s patent type, 3 ft. 9 in. 
internal diameter. The tubesare 7 ft. 3 in. long by 3} in. 
external diameter. 





French Merau.urcicat Inpustry.—The production 
of pig in France in the first half of this year was 1,341,988 
tons, as compared with 1,287,041 tons in the corresponding 
period of 1899, showing an increase of 54,947 tons. The 
total of 1,341,988 tons, representing the production for 
the first half of this year, was made up as follows: Re- 
fined pig, 1,079,108 tons ; casting pig, 262,810 tons. It 
ahould be observed that the refined pig total includes steel 
pig. The department of the Meurthe-et-Moselle produces 
more than 60 per cent. of the pig turned out in France, 
the output for the first half of this year having been 
818,000 tons. The production of pig in the. department 
of the Nord was 156,000 tons; but the Pas-de- only 
made 49,000 tons; the Sadne-et-Loire, 42,000 tons ; the 
Landes, 38,000 tons; the Gard, 38,000 tons ; the Loire- 
Inférieure, 35,000 tons; and the Haute. Marne, 27,000 tons. 
The production of fron in France in the first half of this 
year was 410,803 tons, as —— with 419,663 tons in 
the corresponding period of 1899. The total of 410,803 
tons representing the French output of iron in the firat 
half of this year was made up as follows: Rolled iron 
of veer wrod 373,381 eed patos, ag my a 
principal iron- ucing departments in the first 
_ year ety vate ta Ate = made 173,950 — 3 the 

ennes, tons ; the omer ODS ; 
the Seine, 20,811 tons; the Meurthe-et- caalen, 20,208 
tons ; the Sadne-et-Loire, 16,691 tons; and the 
16,285 tons. The production of steel in France in the 
first half of this year was 661,242 tons, as — with 
629,219 tons in the corresponding period of 1899. The 


producing de; 

tons in the first half of this year, 
127,459 tons ; the Sadne.et- 
47,597 tons; the Pas-de-Calais, 40,923 tons: the Loire- 
Inférieure, 32,256 tons; the Allier, 28,279 ; 
Gard, 27,032 tons; the Ardennes, 25 

Landes, ‘24,380 tons ; the Haute-Marne, 

the Oise, 17,827 tons. The production of 

immense in France of late 


output 

hearth steel, 188,400 tons ; 
591,700 tons. In 1898, the ———s 
Bessemer steel, 883,600 tons; open- 


8 
tons; making an aggregate of 1,433,700 tons. 
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THREE-PHASE ELECTRIC POWER PLANT. 


(For Description, see Page 563.) 
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Ovr Locomotive Exports.—The value of the loco-| this year were valued at only 535,935%., a8 compere & 
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motives ex from the United Kingdom in September | 521, in the corresponding peri 


Loire, | was 96,8152., as compared with 125,225/. in September, | in the co ding period of 1898. There has, however, 
1899, and 134,290. in September, 1898. comstlecatio! “the export 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. | 
Glasgow Pig-Iron Market.— Only some 3000 tons of pig 
iron chan ands last Thursday forenoon. Scotch rose 
4d. per ton, while hematite iron fell 6d. per ton. In the 
afternoon other 3000 tons were dealt in, and Scotch gave 
way 14d. and hematite iron another 6d. per ton. The 
settlement prices were: Scotch, 663. 4}d.; Cleveland, 
65s. 6d.; hematite iron, 763. 9d, per ton. At the forenoon 
market on Friday business was quiet. Only about 3000 
tons were dealt in. Scotch rose 2d. per ton and hema- 
tite iron 3d. per ton. In the afternoon some 2000 tons 
were sold, and Scotch gave way 4d. per ton from the 
forenoon closing quotations. he closing settlement 
quotations were : 66s. 6d., 653. 6d., and 77s. per ton. On 
Menday forenoon the market was rather irregular. While 
Scotch warrants were 14d. per ton down at 663. 44d. per 
ton, Cumberland hematite iron was quoted 14d. per ton up 
at 77s. cash buyera. The turnover was about 6000 tons. 
Only 3000 tons changed hands in the afternoon, and Sc>tch 
warrants closed 24d. per ton down on the day, at 663. 34d. 
per ton cash buyers. At the close the settlement prices 
were: 663. 44d., 653, and 77s. 7d. per ton. At Tues- 
day morning’s pig-iron warrant market only 500 tons 
were dealt in (just one lot). Prices were unchanged from 
the previous day. The market was flat in the afternoon 
on 2 little selling being reported, and Scotch lost 54d. per 
ton and hematite iron 44d. per ton. Thesales amounted to 
about 6000 tons. The settlement prices were: 65s. 10}d., 
653., and 77s. per ton. The market was slightly erratic 
this forenoon, when about 6000 tons were dealt in at 
fluctuating prices. Business in the afternoon was entirely 
confined to Scotch warrants, and about 5000 tons were 
dealt in. The settlement prices were: 653. 9d., 65s., 
and 77s. 44d. Dmg ton. The following are the current 
uotations for No. 1 makers’ iron: Clyde, 81s. 6d. ; Gart- 
sherrie and Calder, 82s. ; Summerlee, 85s. ; Coltness, 87s. ; 
—the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 803. 6d. ; Shotts (shipped at Leith), 
853.; Carron (shipped at G mouth), not on sale. The 
following are the returns of shipments of Scotch pig iron 
for the week ending last Saturday: to Canada, 500 tons; 
to Australia, 160 tons; to France, 230 tons; to Italy, 
236 tons; to Germany, 269 tons; to Russia, 100 tons; 
to Holland, 689 tons, to Belgium, 100 tons; smaller 
quantities to other countries; and 2455 tons coast- 
wise. The total shipments were 5259 tons, as com- 
pared with 6304 tons in the corresponding week 
of last year. From January 1 this year the total 
shipments were 280,537 tons, against 221,973 tons during 
the corresponding period of last year. The market has 
been quite featureless during the past week, now slightly 
up, and then slightly down in price. The transactions 
have been of the most trifling nature, an order for 
1000 to 2000 tons being quite sufficient to influence 
the market and the price. The cotton shipping season 
having now commenced, Southern American pig iron is 
oeginning to arrive in fairly large quantities, and owing 
to the lower price at which it may be purchased, it is tak- 
ing the place of ordinary foundry and forge iron in a 
number of the markets. British irons, however, are bein 
generally reduced in sted in order to meet this competi- 
tion. The number of blast-furnaces in actual operation is 
now 80, against 83 at this time last year. Six are making 
basic iron, 36 are making ordinary iron, and 38 are work- 
ing on hematite iron ore. The stock of pig iron in Mears, 
Connal and Co.’s public warrant stores stood yesterday 
afternoon at 76,441 tons, as compared with 72,233 tons 
yesterday week, thus showing an increase for the past 
week amounting to 4211 tons. 


Finished Iron and Stecl.—Locally the manufactured 
ivon and steel trades are very dull, and in a number of 
cases the works are nob running anything like full time. 
Steel rails continue to be very much depressed, most of 
the export orders being absorbed by the American mills 
at prices which British manufacturers cannot at present 
touch. It is stated that the “ring” of British manufac- 
turers has broken up, and individual firms are thus thrown 
on their own mettle. They have come down from 7. or 
* 71. 5s. per ton for steel rails, and some makers are now 
quoting as low as 6/. 103. per ton, in the hope that the price 
may check the American competition ; and it is probable 
that large orders would be executed at still lower prices. 
There has also been a drop of 153. Fad ton during the 
week in the price of steel plates. Boiler plates have been 
fixed as to price at 8/. 15s. per ton, less 5 per cent. ; but 
pose have been sold at 7/. 153. net delivered, and orders 
could not be tempted even at that low figure. 


A Lanarkshire Steet Works.—It is stated that a large 
Lanarkshire steel works, whose speciality is ship-plates, 
have just entered into contract with a Port G Ww 
shipbuilding firm for the supply of 4500 tons of ship- 
plates at 6/. 17s. 6d. per ton net overhead delivery. This 
is considered to be one of te lowest acceptances for the 
past four years, It may be stated that the works in 
ques‘ion has never lost a single moment since it was 
started about nine years ago. The owners of the works 
are said to be the largest makers of plates in Scotland. 


October Shipbuilding Contracts.—The past month has 
been chiefly notable for the placing of the Admiralty 
contracts for first-class armoured cruisers, three of the 
four new boats ha given to Government 
builders—the Fairfield pany, Beardmore and Co., 
and the ‘‘ Limited ;” the aggregate gross tonnage total- 
ling 29,400 tons. In addition, the following contracts 
have been reported: Messrs. Scott and Co., a steam 

acht of moderate dimensions; Messrs. Stephen and 
_ Linthouse, a twin-screw steamer, 500 ft. long, for 
Danish owners ; Messrs. M‘Millan and Sons, Dumbarton, 
two steamers of 7200 tons deadweight.— The Irvine Ship- 
bailding Company, a steamer of 850 tons carrying capa- 


B | ditto fell from 92s. and 93s. to 


city, for a Swansea firm.—Messrs. Fleming and Ferguson, 
Paisley, a powerful self-propelling bucket dredger for the 
new docks at Singapore, and a twin-screw steamer for 
submarine mining services in New Zealand. — The 


Grangemouth an td Company two 


owners, 


Greenock Dockya 
steamers of about 2800 tons each, for Englis 


The keels will be laid down at Grangemouth. All over 
a healthier tone prevail, and the Clyde builders are in 
the markets for several big boats. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Spinners’ Combination.—The movement 
to form a combination of worsted spinners in the Brad- 
ford district, provided that 80 per cent. of the spindles 
engaged in the trade could be induced to give their ad- 
hesion, has been postponed for a further six months, 
in view of unfavourable trade. The suggested capital 
is between 14,000,0007. and 18,000,0007. 


Another Railway Scheme.—An important railway 
scheme affecting Yorkshire, Derbyshire, Nottingham- 
shire, and Staffordshire, is likely to come before Parlia- 
ment. The share capital of the new oe is esti- 
mated at 810,000/., and there will also be a debenture 
issue. The line will greatly facilitate the business con- 
nections between the four counties, and it is anticipated 
that the mineral traffic will be very great. The railway 
will be about 20 miles in length, and the route will be 
a difficult one owing to the mountainous nature of the 
country. 

A Sheffield Firm’s American Trade.—Measra, Seebohm 
and Dieckstall, of Sheffield, contemplate establishing 
works in America in order to secure their large trade 
there. The establishment will be a branch, and will not 
—as has been reported—supersede the business in Shef- 
field, where, in fact, the firm have recently extended their 
works. 

The Derwent Valley Water Works.—With reference to 
the construction works by the Derwent Valley Water 
Board in the valleys of the Derwent and Ashop, at a 
meeting at Sheffield on Friday the engineer was requested 
to prepare plans, showing the land which it will be 
necessary to acquire from the village of Ashopton, and 
the village accommodation which it is proposed to con- 
struct. He was also requeated to make surveys for the 
construction of the railway from Bamford to Howden. 


Iron and Steel.—The iron trade is in an unsettled stater 
and the uncertainty as to how the American competition 
will affect the home trade, is causing orders to be with- 
held. Pig iron is still weak, and in expectation of a 
further drop in prices users are only purchasing in suf- 
ficient quantities to meet present needs, The high price 
of fuel, however, is an important factor et avy fur- 
ther concession. Although makers of finis 
not much work on hand, they are reluctant to reduce 
prices, but in some instances orders have been placed on 
easier terms than those quoted by the Associated Masters. 
During the last month prices of West Ccast hematite 
dropped 4s. to from 89s. to 90s. x ton, and East Coast 

s. 6d. to 893. per ton. 
Lincolnshire No. 3 foundry still stands at 66s. to 66s. 6d. 
per ton, but forge qualities have dropped 2s. 64. per ton. 
gy nc No. 3 foundry remains unchanged at 67s. to 
68s., but the forge qualities have dropped to 61s. to 61s. 6d. 

r ton. Bars vary from 9/. 103. to 9/. 153., and sheets 

rom 11/. to 11/. 153. Supplies of both finished and un- 
finished material are easy to obtain. 


South Yorkshire Coal Trade.—During the week the pits 
have worked steadily, but in some instances a play-day 
has been taken to prevent accumulation of stocks about 
the collieries. The demand for house coal remains quiet, 
and at most of the pits prices have been reduced from 6d. 
to 1s. per ton. Hand-picked Silkstone is now quoted at 
16s. per ommend Barnsley house from 14s, 6d. to 153. 6d. 
per ton. ade in steam coal is particularly brisk, as 
shippers are putting the utmost pressure upon owners to 
deliver full contract quantities ore the close of the 
season. Railway companies are also asking for forward 
deliveries. Barnsley hards make fully 17s. 6d. per ton. 
The call for gas coal is steady, and prices remain from 17s. 
to 183. per ton. Engine fuel is still on the downward 
grade, and nuts are now to be had at 9s, 6d. per ton, 
screened slack from 8s. 6d. per ton, and pit 6s. 6d. 
Blast-furnace coke is quoted at 18s. €d. to 20s. ; steel 
melting coke at 30s. ; and foundry coke at 29s. to 32s. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROoUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, but the market was 
very flat and hardly any business was transacted. Buyers 
were not at all disposed to purchase either for early or 
forward delivery. Quotations were weaker than when we 
last reported. The price generally named for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron was 
663, 6d., at which figure both makers and ants were 
uite prepared to sell, but buyers took a lot of tempting. 
transaction was recorded at 66s. 3d. Foundry 4 was 
not more than 64s. ; and grey forge was put at 62s., but 
less would have been accepted for anything like a good 
order. East Coast hematite pig was 7 at about 80s. 
for early delivery of Nos. 1, 2, and 3. Rubio ore was 
quoted 203. ex-ship Tees, and freights from Bilbao were 
fixed at 7s., for now that the Baltic season is over, vessels 
for the ore trade are more plentiful. To-day there was no 
change in the market. 
Manufactured Iron and Steel.—The manufactured iron 
and steel industries are beginning to show weakness. A 


ed irons have |. 


good deal of work has yet to be taken out, but few new 
orders are being eat 4 and prospects are the reverse of 
cheerful. Since our last report, bars, angles, plates, 
and rails have all been reduced by fully 103. per 
ton. Common iron bars are now 8/. 103. best 
bars, 9., and iron and steel ship-plates and angles each 
72. 103.—all less the customary 23 per cent. discount f.o. 4, 
It is reported that German-made plates are being offered 
here at 7/. 53., so that even with the recent reduction it 
would appear that home-made articles are still too dear to 
compete successfully with the productionof Germany, The 
quotation for heavy sections of steel rails may be put at 
61. 103. at works, Some departments of the finished-iron 
and steel trades will be working irregularly before long 
unless new orders come to hand. 


Important Trades Amalgamation.—Sir Christopher 
Farness, M P., at the fourth annual meeting of the share. 
holders of Sir Christopher Furness, Westgarth, and (o., 
Limited, moved the adoption of the report and balance- 
sheet, declaring a dividend of 124 per cent. per annum, 
He took the opportunity of informing the shareholders 
that negotiations for the amalgamation of three firms, 
viz., Messrs. T. Richardson and Sons, of Hartle- 
pool, Messra. Allen and Co., of Sunderland, and their 
company had been completed, and the contract had 
been signed. The new company was to be called 
Richardson, Westgarth, and Co., Limited, and it took 
all the profits of the three associated firms from August 25, 
1900, and also the benefit of the contracts for work now 
in progress, which in connection with each of the three 
firms was very considerable, and such as would enable 
the new company to run at its fullest capacity for a 
considerable time. In addition to the purchase of the 
three companies they had arranged for the pur. 
chase of the patents for marine specialities for the 
further development ef which new works were to be 
erected and equipped. The new company would com. 
mence operations with a working capital, including 
stocks, raw material, &, of 3372. The share 
capital of the new company, including that sum, was 
700,0007., one-half of which would be preference shares 
and the other half ordinary 1/. shares. In addition 
there would be 350,000/. 44 per cent. perpetual deten- 
ture stock. The shareholders in the present company 
would have the right to exchange their shares for a like 
amount in the new company. th his family and Sir 
Thomas Richardson’s family, as well as the other directors, 
were arranging to retain very considerable interest in the 
new concern. Alderman J. F. Wilson seconded the 
motion, which was adopted. 


Coke.—Coke is now abundant, and average blast-furnace 
ualities can be pee, at’ 22s. 6d. prompt: delivery here, 
though some sellers hold out for 23s. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown a downward 
tendency, and for prompt shipment some actual reduc- 
tion in prices has been noted. The best steam coal has 
been quiet at 22s. ‘6d. to 233. per ton, while secondary 
qualities have made 193. to 21s. per ton. As regards 
household coal, No. 3 Rhondda has been making 
193. 6d. to 203. per ton. Patent fuel has not been so firm, 
and coke has also been easier ; foundry qualities making 
34s. to 36s. per ton, and furnace ditto 31s. to 32s. per 
ton. As iron ore, Rubio has been quiet at 19s. 
to 193. 6d., and Tafna at 19s. per ton. 

Pembroke Dockyard.—The Lords of the Admiralty have 
sanctioned the expenditure, during the present financial 

ear, of an additional 12,5002. on work in progress at Pem- 
roke Dockyard. 

Electrical Works at Pontypridd.—The Pontypridd Dis- 
trict Council pro to provide electrical works for the 
district. Mr. Wilson, electrical engineer, has toured the 
locality with the view of selecting a site for the works. 
So far —— has not been selected, but Mr. Wilson 
has promised to submit a report to the Council in due 
course, 

The New Royal Yacht.—Messrs. Humphreys, Tennant, 
and Co., who supplied the engines and boilers of the new 
royal yacht Victoria and rt, have been entrusted 
with a contract for some improvements in the boilers. 
The boilers, which are of the ville water-tube type, 
gave every satisfaction during recent trials, and, with the 
machinery, were taken over more than a week since. 
Since then, however, some alterations have been decided 
upon. At the conclusion of the new contract, which will 
be pushed forward with all possible speed, a further series 
of trials will be carried out. 

Bristol Docks.—A meeting of the Dock Extension Com- 
mittee of the Bristol Town Council was held on Monday, 
to consider a scheme for a dock at Avonmouth for the 
largest class of steamers afloat or building. After a pro- 
longed conference with Sir J. Wolfe-Barry, Mr. Brereton 
(Sir John’s partner), and Sir Benjamin Baker, the engl- 
neering experts consulted, it wasresolved :_‘‘ That this 
committee report at once to the Council in favour of the 
new scheme submitted by Sir John Wolfe-Barry, Sir 
Benjamin Baker, and Mr. Hurtzig, for the construction 
of new dock works at Avonmouth, as being the best 
scheme for the extension of accommodation within the 
port of Bristol.” : 

Portsmouth Sheerlegs.—New 100-ton sheerlegs, which 
have just been in position at Portsmouth dockyard, 
are said to be the largest sheers in the world. The — 
front legs, which are 175 ft. high, weigh 40 tons each, 
rear support, which weighs 70 tons, is 220 ft. long. sed 

Briton Ferry.—The tinplate works have been actively 
employed. The production of steel bars and ingot at the 





Briton Ferry Steel Works and at the Albion Works has 
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RE 
been good. The output of hematite iron has also been up 


to the average. 

The “‘ Encounter.” —The Lords of the Admiralty have 
decided that Devonport’s new cruiser, the Encounter, 
shall be fitted with water-tube boilers of the Belleville 

The new boilers will be 18 in number, and will be 
arranged in groups of six in three separate boiler-rooms. 
The boilers are to be built at Keyham. : 

Building Slip at Devonport.—Preparations have 
arte ren for some time at the Mutton Cove end 
of Devonport —— for a new building slip. The 
outer mast pond has filled in, and the work of filling 
in the inner pond has commenced. The site of the new 
slipway will cover & portion of both ponds, and will be 
carried far back enough to render necessary the demoli- 
tion of a bridge which formerly separated the ponds. The 
oe saosore—Mieusre. G. Shellabear and Son, Plymouth 
—who commenced work about three months since, have 
cleared the site to a great extent, and the actual buildin 
will shortly commence. The work will cost 60,000/, 

rtion of the wall at the end of the slip on the right- 
coed side has already been set up, and the erection of the 
opposite wall is to be at once commenced ; after which 
the few feet of space between it and the neg of the pile 
of rubble on the old mast pond will be filled in, A por- 
tion of the work which is causing some trouble is the 
excavation for a subway to connect either side of the slip. 
A number of springs have been met with, so that continual 
pumping is necessary, and rock-blasting is constantly in 
p . Some modern plant has been erected by the con- 
tractors, the most interesting being machinery for crush- 
ing and concrete mixing ; rails are also laid in all direc- 
tions, and with travelling cranes continually on the move 
the work will proceed rapidly. The slip has been de- 
signed and the work is being executed under the super- 
vision of Major EF. R. Kenyon, R.E:, gem eee engi- 
neer of the yard, with Mr. C. Millard as civil engineer, 
and Mr. J. Bazley, clerk of the works. The dimensions 
of the slip are: length, 600 ft. ; breadth, 90 ft. Allow- 
ances will be made for an extension of the slip by an- 
other 155 ft. 

The ‘‘ Hyacinth” and the “‘ Minerva.” —The Hyacinth, 
cruiser, which has been placed at the disposal of the 
Parliamentary Boiler Committee, has had some machinery 
defects made good at Devonport ; and on Wednesday she 
left Devonport for Portsmouth, where she embarked the 
committee, and commenced a programme of steam trials 
in Stokes Bay, which will occupy about two months, 
The vessel will then return to Portsmouth, to have 
her boilers and engines opened out for survey. The 


programme includes several trials with single boilers, | 8 


ee of six, and all eighteen boilers steaming together. 
he cruiser Minerva will join the Hyacinth at Ports- 
mouth, and will be employed by the Boiler Committee 
in the intervals between the Hyacinth’s trials. The 
engines of the Minerva are of the triple-expansion in- 
verted type, with three cylinders, and oe | are capable 
of developing a maximum horse-power of 9600. The 
Minerva is of 5600 tons displacement, is 360 ft. long, 
53 ft. 6 in. beam, and has a mean draught of 20 ft. 6 in. 
The Hyacinth is of the same oor, length, and 
draught, but 6 in. wider in the beam. She is fitted with 
triple-expansion inver engines with four cylinders, 
=~ elleville boilers, and a grate area of 750 square 
ee 





_ Society or Arts.—Professor J. A. Fleming will de- 
liver four Cantor Lectures at the Society of Arts, John- 
street, Adelphi, W.C., on Monday evenings, commencing 
November 26. The subject will be: ‘‘ Electric Oscilla- 
tions and Electric Waves.” 





' CaTaLocurs.—An cnet finely got-up catalogue 
is that recently issued by the Brown Hoisting and Convey- 
ing Machine Company, of Cleveland, Ohio. 
with which American manufacturers will sink capital to 
reduce working expenses receives a number of excellent 
illustrations in this volume, and the very low cost at 
which American steel is now produced is in no small 
degree due to the very ingenious ore-handling plant 
devised by this firm. A number of their great “ bridge 
tramways,” as they are called, are illustrated in this 
catalogue. The illustrations themselves are of interest 
from a purely technical point of view, being exceptionally 
specimens of half-tone work. The European offices 
of the firm are situated at 39, Victoria-street, S.W.— 
A neatly arranged cosalegns and price-list of standard 
’ ht-iron and steel tubes and fittings has just been 
™ Ww, Messrs. Hildick and Hildick, of the Walsall 
ube Works, Walsall. The wrought-iron tubes listed 
range from { in. to 6 in. in diameter. The firm also 
ppPly coils in all sizes and shapes.—The Worthington 
aoe a | Engine Company, of 153, Queen Victoria- 
mes K.C., have sent us & copy of their special Paris 
xhibition catalogue, printed’ in four lan uages, and 
ae excellent senvay of some of the firm’s 
2 ha makes of Tie . F. L. Orcutt, of 30 and 
onl arringdon-road, E.C., agent for Messrs. Ludw. Loewe 
'» Berlin, has sent us a copy of the firm’s new 
— of machine tools, small tone, and gauges. The 
“logue is capitally got up, the printing and vings 
ng excellent. The machine tools include all the usual 
ut ® special interest attaches to the small tool 
«ye section, which‘affords evidence that the firm 
fn . Seriously challenge the present eminence 
merican firms in this particular class o products, — 
Ee beeatunter and English, of 202, Bow-road, London, 
a ig aoued a finely illustrated catalogue of bucket 
i; Bra edges, steam and hydraulic cranes, engines, 
“a and milling mach . Most of the engravi 
is ophoto-reproductiona, and show clearly how wide a field 


by the operations of the firm. 
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MISCELLANEA. 


WE are informed that the twelfth annual dinner of the 
Institution of Electrical Engineers will be held in the 
Grand Hall of the Hotel Cecil, on Monday, December 3, 
and we understand that the Commander-in-Chief, Lord 
Wolseley, is among the guests who have already ac- 
cepted. 

A scheme for additional and improved railway com- 
munication with Southampton is to be promoted in the 
ensuing session of Parliament. It is proposed to con- 
struct an independent line from Southampton to the 
Winchester station of the Didcot, Newbury, and South- 
ampton Railway Company, which will establish a direct 
route between Southampton and Paddington. 


A well-arranged synopsis of the requirements of the 
Local Government in the matter of sewage treat- 
ment has been drawn up by Mr. S. H. Adams, of Adams’s 
Patent Sewage Lift Company, York and Westminster. 
Six methods of treatment are enumerated, and particu- 
lars — of the ——— as to capacities, apn bres 
the like specified the Board for each. The tabular 
arrangement adopted in drawing up the synopsis, enables 
the eye to readily catch the main points to be attended to. 

The new laboratories for the study of gf and 
Bacteriology were opened at King’s College, W.C., by 
Lord Lister, last Tuesday. Room for the new laboratories 
has been obtained by eg @ portion of the existing 
buildings another storey. is increase in facilities has 
been obtained at a cost of about 14,000/., and was urgently 
needed, as the classes in bacteriology are very largely 
attended, many of the students being qualified medical 
men desirous of obtaining more knowledge of modern 
advances in this interesting and important study. 


It is reported that the method of ‘‘ hydraulicking,” by 
which it was originally pro} to clear‘away the débris 
at the headings of the Simplon Tunnel, has not proved a 
success, and a prolonged trial having failed to overcome 
the difficulties, the plan has been-abandoned. This may 
perhaps delay somewhat the completion of the work, 
since ip was expected that there would be a consider- 
able gain of time in getting the drills to work again 
after firing the shots, could the spoil resulting from these 
be washed clear of the tracks, and then removed at leisure. 
So far, however, the rate of progress has not fully equalled 
anticipations. 

The Admiralty announce that the following names 
have been assigned to the battleships, cruisers, and 
sloops, included in this year’s new shipbuilding pro- 
mme, the orders for the construction of these vessels 
in the dockyards and private shipbuilding yards havi 
been given: Battleships: Queen, Devonport; Prince o! 
Wales, Chatham. Armoured cruisers: Cornwall, Pem- 
broke ; Suffolk, Portsmouth ; Berwick, Beardmore and 
hn 3 “yyg ons ponder bg Bees 7d gy, some 

mpany; Donegal, Fairfie ipbuilding Company ; 
Lancaster, Armstrong, Mitchell, and Co. ested haan 
cruisers: Challenger, Chatham ; Encounter, Devonport. 
Sloops: Odin, Sheerness ; Merlin, Sheerness, 


With a view to promoting the industrial use of alcohol 
in France, the Government me 6-rpsr iene a committee some 
little time ago to report on what changes should be made 
in the method then in use for ‘‘ denaturing” alcohol, or 
rendering it non-potable. This committee now recom- 
mend that the addition of methyl alcohol should be re- 
duced: from 10 per cent. to 1 per cent., and that the use of 
malachite green, a non-volatile material, now in use as a 
denaturant, should be abandoned. The, mixture they 
suggest as meeting the requirements of the various in- 
dustries, whilst eon protecting the cage is 
made up of 97 volumes of alcohol at 95 deg. on Gay- 
Lussac’s hydrometer, one volume of methyl alcohol, one 
volume of wool-washer’s grease, and one volume of heavy 
zine. 


The Times, last Monday, —— an interesting 
account from a correspondent of a run on the foot plate 
of one of the new four-cylinder compound engines, which 
are now at work on the Chemin de Fer du Nord. These 
engines weigh 63 tons each, without their tenders, and 
the latter weigh 45 tons. The weight behind the tender 
on the occasion of the trip was 277 tons. The ron was 
from Paris to Charleroi, and the first part of the journey 
to St. Quentin, a distance of 95 miles, was booked for 
102 minutes, As a matter of fact, it was made in 
96 minutes 52 seconds, although the train had 
been almost stopped by —— at Creil, and checked 
at'snother place. On the down grades the speed rose 
to over 76 miles per hour, and one level stretch of 30 miles 
was run at an average speed of 68 miles per hour. On 
the next stage of the journey, six miles out from St. 
Quentin, a gradient of 94 miles long, and of 1 in 200, was 
taken at an average s of 58? miles per hour ; and, in 
fact, the speed never fell below 55.9 miles per hour at any 
pat of the incline. On the return journey the load 
hind the tender was 300 tons, and to demonstrate the 
fact that a compound is not necessarily slow on down 
radients, the engine ‘was le} go on the long incline 
tween Survilliers and Paris, and a distance cf 4} miles 
run at a speed of net miles per hour. Of this distance, 
3 kilometres (13 miles) were taken at a speed of 81.8 miles 
per hour. It should further be noted that, on changing 
engines at Charleroi, the Belgian authorities put on two 
locomotives to haul the train which had been brought 
from Parie, at the high speed recorded above, by one. 


The Jast British Consular report from Kiel mentions 
that during the past year the traffic of the Kaiser Wil- 
helm Canal has further increased, and the increase will 

bably be at least the same during the current year. 
The further increase in the receipts will socn balance the 





expenses, and thus offer the prospect of a stnall interest. 





In 1898 25,224 vessels of 3,009,011 registered tons passed 
through the canal, and paid in dues 1,353,607 marks, while 
last year the. respective figures were 26,524 vessels, 
3,451,273 - tons, and - 1,787,399 - marks. - British vessels 
numbered 436 of 261,903 tons in 1898, and-534 of 350,383 
tons last year, thus contributing 8.49 per cent. for the 
tutal traffic in 1898 and 10.15 per cent. last year. The 
increase in tonnage under the British flag shows that 
British shipowners find it more advantageous to pass 
the canal instead of going round the Skaw, and ‘‘it 
certainly would be to their benefit to make much more 
use of the canal and its advantages, for this route saves 
time and also keeps the ships in safe and smooth waters, 
where quick and certain can be made at any 
time.” The canal board intends to provide men thoroughly 

uainted with the peculiarities of the passage, so as to 
add further to the safety of vessels in transit, 30 marks 
being the charge for two men. Kiel is only half an hovr’s 
steam from Holtenau, the Baltic entrance to the canal, 
the town adjoining the latter and being well situated for 
distributing cargoes all over the Baltic. burg steamers 
now frequently call at Kiel, to take in or discharge port 
ae yer or or from Baltic ports. The plan of providing 
Kiel with the facilities of a modern port for the speedy 
loading or disc ing of vessels, as well as with ample 
room for storage, has met with opposition in the town 
council, and nothing has in co uence been yet done. 
If it should be carried out, it would place Kiel in an im- 
portant position as a commercial centre, for it is easier 
of access and cheaper than Hamburg for loading or un- 
loading s to or from the Baltic. The projected canal 
to join Kiel with the Elbe-Trave Canal would further 
increase the advantages of the port. Even now Kiel is 
much used for calling for orders, or for bunkering steamers 
passing through the canal. 





BgLciAn Biast Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of October was 
34, while 5 furnaces were out of blast at the same date. 
The total of 34, representing the furnaces in blast in 
Belgium at the commencement of r, was made up 
as follows: Charleroi group, 14; Liége group, 14 ; Luxem- 
bourg, 6. The production of pig in Belgium in September 
was 97,600 tons, as compared with 100,400 tons in 
September, 1899, The te output for the first 
nine months of this year was 860 tons, as compared 
with 908,730 tons in the corresponding period of 1899. 





DeatH oF Mr. Epmunp Otanper, M.I.C.E.—We 
ret to learn of the death, last Sunday evening, of Mr. 
Edmund Olander, M.I.C.E, who for upwards of 20 
= was engaged in the chief engineer’s office of the 
reat Western Railway, and was responsible for the 
design of many of the bridges and stations erected by the 
company during that period. Olander was in his 
earlier days in the service of the late Sir John Fowler, and 
was my oe under his direction in Jand reclamation work 
on the Norfolk coast. Later, he proceeded to India in the 
Government service, but, the climate affecting the health 
of his family, he returned to England, where, as alread 
stated, he entered the offices of the Great Western Rail- 
way Company. Mr. Olander contributed a capital paper 
on “ Bridge Floors” to the proceedings of the Society of 
Engineers, and this paper was, we believe, later on, en- 
larged into a book entitled ‘‘ Bridge Floors and Girder 
Construction.” 


ae 


TIpswich.—Sir J. A. Wolfe-Barry and Mr. C, <A. 
Brereton, his partner, have reported upon the improve- 
ment of the port oe hey made a personal in- 
spection of the locality, and they recall the fact that 
123,000 has been expended by the Ipswich Commis- 
sioners since 1886 in various improvement works, the 
amount being provided out of current revenue. They 
add that the improvements effected down to the present 
time have resulted in the strengthening and deepening 
of the river channel, which has now a depth of 26 ft. 6 in. 
at high-water neap tides at Pin Mill, decreasing to18ft.6in. 
at Hearth Point, about half a mile below the dock en- 
trance. Ipswich has also now a dock of 29} acres, with an 
entrance lock 300 ft. long and 50 ft. wide, having a depth 
at pag ordinary spring tides of 23 ft. 6in., and 
of 20 ft. 6 in. at high-water — Sir J. Wolfe-Barry 
and Mr. Prereton now suggest the construction of a dock 
on the western side of the Orwell in Lime Kiln Reach. 
They propose that this new dock should have an area of 
30 acres, with a quay frontage 4900 ft. long and an entrance 
lock 500 ft. long and 60 ft. wide, with a depth of 27 ft. 
at high-water neaps, or 23 ft. at half tide. The area of 
the quay space would be 40 acres, which would afford 
pox pe room for warehouses, timber yards, coal stores, 
and railway sidings. The river channel would have to be 
further d an average of 3 ft. from the lock en- 
trance to below Pin Mil], but Sir J. Wolfe-Barry and Mr. 
Brereton donot anticipate any — in maintaining the 
channel at this depth when formed. The cost of the various 
works is estimated as follows: Completion of 
railway across lock and New Cut, 35,000/.; 800 fo. of quay 
on west side of dock with railway sidings and equipment, 
39,000/.; further extensions of quay to ch dock, and 
closing of old lock, 21,000/.; d ing docks to bend, 
15,000/.; new entrance lock, 400 ft. by 60 ft., 65,0007 ; 
completion of dredging in river channel at present in 
hand, 23,000/.; further deepening of channel 3 ft., 36, 000/. ; 
graving dock, 600 ft. by 60 ft., 85,000/.; new dock at 
Lime Kiln Reach, with entrance lock, 500 ft. by 60 ft., 
railway sidings, transit sheds, and equipment, 375,000/.: 
and further deepening of river channel, 40,0002. It will 
be seen that the aggregate suggested ontlay is 728,000/.— 
rather a formidable total, considering the resources of the 
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A SANITARY RETROSPECT. 


OprNiIons in sanitary matters have altered greatly 
since the days when Liebig likened England to a 
vampire sitting on the breast of Europe sucking its 
life-blood and discharging it into the sea as sewage. 
The simile is sufficiently violent to have been taken 
direct from the columns of the lowest ‘type of 
Continental newspaper ; but though comparisons 

uite as uncomplimentary to us still appear abroad, 
they have reference to our supposed predatory 
instincts, and not to our system of sanitary en- 
gineering, which is now recognised as being, on 
the whole, in advance of what is to be found else- 
where. To the casual observer the strictures of the 
eminent chemist will appear better founded than 
ever, since it cannot denied that practically 
whatever fertilising properties are to be found in 
the waste products of a community are completely 
lost when these are largely diluted with water. 
The idea that some practicable method must exist 
by which a profitable use could be made of 
town sewage had for years a strong fascination for 
many able and enterprising men; but with com- 
munities of the size now common, every attempt 
has pretty uniformly resulted in disastrous failure. 
At the present moment it would be very difficult to 
attract investors to any new scheme of this charac- 
ter, and a very sanguine temperament, combined 
with a fair share of ignorance, would be essential 
on the part of the inventor. 

If we disregard as of historical interest only the 
Act of 1388, in which persons polluting a river 
with animal filth or refuse were made liable to a 
fine of 201. for each offence, public attention to the 
necessity of sanitary laws and improved systems of 


z| Sanitation was first strongly excited by the great 


cholera epidemic of 1831. The growth of the fac- 
tory system had led to settlement of the industrial 
population in large masses in restricted areas ; and, 
as the report of 1838 showed, it was in these centres 
that the epidemic had been most fatal. The 
necessity for improvement in the unsanitary condi- 
tions of these industrial quarters was obvious, and 
new Public Health Acts henceforward became 
frequent. Progress was, however, slow, since Par- 
liament could not move in advance of public 
expat and though the tentative way in which 
the necessary work was set about exasperated the 
more advanced reformers, it is svete that on 
the whole the scientific knowledge then available 
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the marc Pp would ed to frequent 
failures and much discouragement to Parliament 
and the public. In fact, the very nature of putre- 
faction was entirely misunderstood. Chemists and 
doctors considered it due to the mere contact of 
dead organic matter with the oxygen of the air, and 





even when later on it was recognised that the pro- 
cesses of fermentation and putrefaction were closely 
akin, the theories of Liebig held the field. Thus, 
in the case of alcoholic fermentation, it was 
maintained that this was not brought about by the 
living and growing yeast, but by the dead cells 
undergoing decomposition ; his theory being that 
dead o} ic substances could, by mere contact, 
cause other dead organic substances to oe 
This view at the time was exceedingly mi ing, 
as we now know, since it has been proved that 
fermentation and putrefaction do not originate, 
save by the action of he bodies. 

Liebig’s theory, nevertheless, contained more than 
a germ of truth, since it has at length been recog- 
nised that the decompositions in question are 
due to the contact of the bodies with a peculiar 
class of organic bodies called enzymes, which are 
secreted by the living cells originating the changes . 
in question. As a matter of fact, in the alcoholic 
fermentation, but a very small portion, rather 
under 1 per cent., of the sugar decomposed is 
taken up by the yeast and assimilated. these 
facts is to be found the explanation of the self- 
purification of a polluted stream. It is known 
that if polluted water is left to itself freely ex- 
posed to the air, but protected from further 

llution, the organic matter will in time disappear. 
it is known that this is due to the action of suc- 
cessive hordes of bacteria each feeding on the 
residues of its predecessor. It is evident that were 
the whole of the organic matter assimilated into 
the bodies of these organisms, the total organic 
content of the water in question would be un- 
altered, but as each bacterium breaks up into 
inorganic constituents much more than it utilises 
for pu of growth and reproduction, the original 
contamination progressively disappears. 

Our sanitary pioneers were quite unacquainted 
with these facts, but they did realise that the main 
point was to get the waste of a community well 
away from the centres of population as quickly and 
cheaply as possible. In the case of towns on the 
seaboard, or on the banks of large streams, the 
introduction of water closets, compulsory in the 
case of London since 1847, went far to. solve at 
least the initial stages of the complete problem. 
With inland towns, and particularly with those 
situated on the banks of rivers, from which commu- 
nities further down stream derived their water 
supply, matters were less simple, and many different 
processes of disposal and purification have had to be 
abandoned after the loss of much time and money. 
The Rivers Pollution Act of 1876—though on the 
whole, in view of the then existing knowledge, it 
wisely gave the local government large discretionary 
powers in its application—made it illegal for crude 
sewage or industrial wastes to be into our 
rivers. In cases in which the intakes of water sup- 
plies were below the discharge of such effluents, it 
insisted that these should be purified by being passed 
through land, but in other cases methods involving 
less capital expenditure were permitted; and further, 
the Act directed that in the case of manufacturers, it 
must be proved that reasonableand practical methods 
of rendering the effluents harmless were available. 
This proviso gave rise to very adverse comment at 
the time, but any other course would have seriously 
harassed important industries. As knowledge has 

adually extended, the Local Government have 

m able to put greater pressure on offenders, and 
in a few years we may hope to see the major por- 
tion of our now contaminated rivers and streams, if 
not restored to their pristine purity, to be at least 
so far improved that will again condescend to 
live in them. One effect of this Act was to attract 
renewed attention to the precipitation of sewage 
and its possible utilisation as a fertiliser. The 
antagonism between the two schools of sanitarians 
—the one insisting that it was a national disgrace to 
destroy or pass into the sea valuable manure; and 
the other maintaining that, whilst they would be 
glad to see some use made of these wastes, the im- 
mediate question was to get rid of a nuisance at the 
lowest cost to the community—blazed out afresh, 
and reached perhaps its climax in the discussion 
which followed the reading of Mr. Dibdin’s paper 
at the Institution of Civil Engineers on ‘‘ Sewage 
Sludge and its Disposal” in 1887. The genesis of 
this paper is to be found in the state of the lower 
Thames in the dry summers of 1883, 1884, 
and 1885, in which the condition of the river 
below the outlets of the Metropolitan sewers 
at Barking and Crossness was so offensive as to lead 
to the appointment of a Royal Commission, whose 
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report showed the absolute necessity of some 
change in the system of sewage disposal then in 
vogue. This consisted in discharging the crude 
sewage direct into the Thames, the only precaution 
against nuisance taken being to, so far as possible, 
effect the discharge only on a falling tide. This 
arrangement probably saved the higher portions of 
the river to a considerable extent, but float ex- 
periments showed that the sewage oscillated for 
days up and down the lower Thames before 
reaching the open sea, and in dry summers the 
river there became very offensive. A number of 
plans for dealing with the sewage were accordingly 
brought forward, and their advocates attacked the 
plan ultimately adopted with much passion, waxing 
sarcastic over the chemical treatment proposed, 
which it was asserted would be utterly inadequate. 
The plan in question consisted in the establishment 
of precipitation tanks at Barking and Crossness. 
Lime and iron, in the proportion of 3.7 grains of 
the former and one of the latter, were to be added 
to each gallon of sewage. The sludge precipitated 
was to be pumped into special steam barges, and 
conveyed down to the Barrow deep, some 10 miles 
east of the Essex coast, and there discharged into 
the sea. Various speakers declared that the 
amount of chemicals proposed was absurdly in- 
adequate, whilst others deplored the waste of what 
they considered to be excellent fertilising material ; 
but ten years’ experience has shown the fears of 
the former class to be unfounded, whilst the hopes 
of the latter, that some economical plan would be 
devised of utilising sewage as manure, have been 
equally disappointed. 

There is no question but that the state of the 
lower river has been immensely improved by the 
process of precipitation adopted, although this does 
not result in a mn ARE 8 clear effluent. The 
addition of a greater quantity of lime would im- 
prove matters in this regard, but would increase 
the amount of organic matter in solution, and, as 
experience has shown in other cases, might lead to 
fresh putrefaction further down stream. The 
come of processes of chemical precipitation 
ailed to recognise this at first, and thought their 
end was accomplished when a clear effluent was 
turned out of the sewage works. It was very soon 
found, however, that this same effluent might, in 
consequence of further decomposition, become 
extraordinarily offensive within a mile of the outlet. 
Nothing of this kind has happened at Barking or 
Crossness; and though fish are unable to live in the 
undiluted effluent, they now thrive in the river ; 
and, in fact, some sanguine individuals are ex- 
pressing the hope that salmon may soon 
coaxed back into the Thames. The quantity 
of sewage treated at the two outfalls last year was 
79,3824 millions of gallons, which yielded 2,288,000 
tons of sludge. It is curious to note that the 
sewage received at Barking is considerably stronger 
than that from the south side of the river averaging 
41.26 grains of solids per gallon, as compared with 
30.84 grains at Crossness. As a consequence, the 
former is doctored with 4.73 grains of Jime per 
gallon, and the latter with 3.62. The matter sus- 
pended in the effluent as discharged into the river 
is 8.6 grains per gallon in the case of Barking, and 
6.0 grains at Crossness. 

These precipitation works are of great interest, 
since they are by far the largest in existence, but 
it must be remembered the conditions are peculiarly 
favourable to the system adopted. There being no 
water drawn from the stream for potable purposes 
below the outlets, there has been no necessity for 
a very high standard of purity in the effluent ; and, 
as a consequence, there is no immediate intention 
of adopting, save experimentally, the remarkable 
bacterial methods of purification now coming into 
prominence. The probability that some such 
methods would ultimately lhe adopted was fore- 
shadowed many years ago by Dr. Dupré, and was 
mentioned by Mr. Dibdin in the discussion already 
referred to. Indeed, the exact plan of intermittent 
sand filtration now in favour was actually proposed 
by Dr. Frankland in 1870, but without a clear 
knowledge of how the purification was effected. In 
the discussion on Mr. Dibdin’s paper, it was sug- 
gested that ultimately the plan of breeding suitable 
bacteria, and turning them into the sewage would 
be adopted, and this indeed is accomplished more 
or less with septic tanks and bacteria beds. 

These newer methods of sewage purification have 
been so frequently commented on in our columns 
during the past few years, that no useful purpose 
would be served in again discussing them here. 





AMERICAN RAILROAD DEVELOP. 
MENTS. 


RartRoapD construction in the United States is| and Cent 


from 1830 to 1875, and was 5500 miles in excess 
of the aggregate at the end of 1898 of the 16 
States comprised in the New England, Middle, 
groups. In two separate years the 


always brisk in years of prosperity, and according additions ran to 11,600 miles and 12,982 miles 
to the general estimate between 5000 and 6000 respectively ; in two separate biennial periods to 
miles of new track will be opened during the cur- | 21,377 miles and 21,095 miles respectively ; in two 
rent year, bring the total for the whole country to quinquennial periods to 35,294 miles and 39,499 
more than 192,000 miles. During the half-year to | miles ; while in the two great triennial periods of 
June the additions aggregated a little over 2000 | 1881-3 and 1886-8 there were added 56,344 miles, 
miles, represented for the most part by useful ex- | equal to 30 per cent. of the mileage of the whole 
tensions of existing systems; and as the second | country at the end of 1898. These figures, con- 


half of the year is always more favourable to the 
builder than the first, and as, moreover, there 
is no fear now for delivery of the material 


| 


sidered apart from earnings, stand out all the more 
—<— when one remembers that in the 
nited Kingdom to-day there are no more than 


ordered, it is quite likely that the outside figure of | 21,700 miles of railway track. Since 1890 the 


6000 miles may be reached. This is more than 
double the annual average for the six years to 


United States has gone ahead more slowly; but 
for the nine years the increase has been 21,127 


1898, but it is a reassuring point that the miles, or an annual average of just under 2350 
majority of the undertakings in hand are promising | miles. From the mass of statistics contained in 
expansions calculated to open up profitable trade, | Poor’s ‘‘ Manual” we have prepared the following 


and that the wild-cats of the earlier period 
have disappeared. Poor, in his monumental 
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Table of results for last year as compared with 
some previous years ; 


























_ 1899. 1897. 1895. | 1893. 

iemiaiie i. 3 4, > in es el 187,721 183,547 179,821 ‘175,441 
Second track, sidirgs, &. .. * “i " 62,5$1 58,163 55,29 52,411 

ESS Ne ee 250 362 241,700 235,039 987,852 
ee ee 229,645 215,657 | 206,381 190,717 
Iron o 9 os ee ER os am 20,717 26,042 | 28,650 } $7,135 
Locomotives .. ae re RS ss Re 37,245 26,410 36,610 | 36,118 
Cars, passenger. . oo ° os we sal 26,184 25,654 26,419 27,179 
sy ete a ae: 81121 8,180 7/891 7877 
» freight ip “a - ne ‘ 1,328,08¢ 1,234,972 1,280,798 1,2° 6,444 
Liabilities aa rm is Y .. dols. 12,165,327,849 11,915,995,507 11,677,901,614 11,323, 236,375 
a oe se as ee os: 12,457,274,012 12,223,788,701 12,036,524, 365 | 11,730,036,801 
Miles operated .. i oe = i 186,590 181,874 179,153 173,361 
Passengers carried ee sa ee * 537,977,301 504,106,525 £29,766,259 597,056,639 
Freight moved .. ee és «se -. ton 975,789,941 788,335,448 755,79, 883 | 757,464,480 
Earnings, — ve x ae -. dols 297,559,712 253,557,936 260,929,741 | 310,442,870 
s See ee 922,436,314 780,351 939 748,784,401 £03,494, 668 
>? MON 0 ic. os gy 116,100,353 98,956,751 87,681,245 88,163,488 
SS eee ee 1,236,096,379 | —1,132,866,626 1,092,395,437 | 1,207,106,026 
Net revenue... bs ae ee ee 513,879,443 | 440,423,344 436.964 ,529 469,815,755 
Pay ments, hands, dividends, &&. .. ae 410,862,339 412,560,350 431,871,811 441,970,270 
ee Oa 103,017,104 | 27,862,994 5,092,718 27,845,485 
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‘* Manual of Railroads” for the current year, 
which has recently made its appearance, assures us 
that, profiting by the experience of the past, the 
country is entering upon a more healthy period of 
railroad construction; ‘‘that in such States as 
Ohio, and even in the State of New York, no 
extent of additional mileage, which has not for its 
object the development of a particular interest, 
will add materially to the amount of earnings in 
such States, the existing mileage in these supplying 
all the means and facilities wanted ;” and that the 
same may be said of new lines built nominally to 
serve as carriers between the West and the East. 
‘* The existing lines,” it is stated, ‘‘ are capable of 
transporting twice or thrice the tonnage now offer- 
ing, or that is likely to offer itself. The result of 
all such new lines will be to divide business with, 
and thus weaken, the old. The want of success 
will serve to check the further construction of all 
undertakings of the kind.” It is interesting to 
find one of the very highest authorities in the 
country giving utterance to sentiments which might 
have been pooh-poohed as ridiculous had they come 
from the mouth of the envious Britisher. But it 
was time to call a halt to the reckless construction 
of the past in the interests of America itself. It 
will be remembered, perhaps, that the rage for con- 
struction broke out on the resumption of specie 
payments a little over thirty years ago. Between 
1840 and 185U the mileage increased 6203 miles, or 
at the rate of 210 per cent. ; between 1850 and 1860 
the additions amounted to 21,605 miles, increase 
240 per cent.; between 1860 and 1870, 22,296 
miles, or 73 per cent.; and between 1870 and 1880, 
40,374 miles, or 76 per cent. In the decade ending 
with 1891 the new lines totalled 73,392 miles, built 
at a cost equivalent to 900,000,000/. sterling. It 
was a wonderful record, without doubt—‘‘ one of 
the most remarkable achievements in the internal 
development of a country where magnificent 
achievements have become so general as rarely to 
excite wonderment except among foreigners.” But 
the honour was dearly bought ; the effects of that 
recklessness have not yet passed away, and some of 
them are not likely to pass for generations to come, 
certainly on the financial basis. Still, it was a 
great work. The construction in that period was 
equal to the entire construction of the 45 States 





It is interesting to note that although the Ameri- 
can railroad mileage is 84 times that of the United 
Kingdom, the number of passengers carried is 
very much less, the total for our own country for 
last year being 1,106,691,991. In goods, however, 
America is an easy first, the tonnage of this country 
for 1899 being 296,611,190 tons of minerals and 
117,011,835 tons of general merchandise--together 
413,623,025 tons, bringing in earnings of 52, 116,9941., 
an average of about 2s. 6d. per ton, against close 
upon a dollar for the American lines. If the test 
of a railway’s prosperity consists in the dividends 
es to the proprietors, then America compares 

dly enough with the United Kingdom. The 
return on bonds is steady. Last year it was 4.54 
per cent.; in 1896, 4.49 per cent.; in 1893, 4.70 per 
cent.; and in 1890, 4.66 per cent. But the average 
return of railroad stock, which was 2.39 per cent. 
in 1893, fell as low as 1.62 per cent. in 1896 ; and 
though it rose to 2.37 per cent. last year, it is 
allowed that this recovery was due to ‘‘ exceptional 
prosperity ;” and, even so, it was poor enough, 
comparing with an average of 3.81 per cent. paid 
last year on the ordinary capital of English railways. 
The share capital of all the lines in the country at 
the end of 1899 was 5,602,181,181 dols., but in- 
cluded in this figure is oceans of ‘‘ water,” the 
real or ‘‘live” stock outstanding not exceeding 
4,300,000,000 dols., of which 1,200,000,000 dols. is 
preferred, and 3,100,000,000 dols. common stock, 
and of this latter not more than 1,250,000,000 dols. 
is fully paid stock. Not only is a large proportion 
of the capital non-productive, but the percentage 
of dividend-paying shares is very much less than in 
1882. In 1898 it was 33.05 per cent. of the aggre- 
gate, as compared with 48.11 per cent. sixteen 
years earlier. 

One of the most unsatisfactory features about 
American railroads as a whole is the large propor- 
tion of mileage which has been forced, as a conse- 
quence of the recklessness of the past, into the 
hands of receivers. Between 1884 and 1899 in- 
clusive, as many as 521 corporations operating 
78,582 miles, and having a_ capitalisation of 
5,353,869, 100 dols., went into bankruptcy. The 
capital sum involved, we may add, is nearly as 
much as that of all the undertakings of the United 
Kingdom. The most disastrous period was the 
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were taken in hand by receivers. There has been 

_q distinct improvement since then, and last year’s 
figure was twelve companies owning 1043 miles. 
One outcome of this has been to aid the process of 
consolidation and the formation of the big systems. 
At the end of last year there were sixty leading 
trunk lines which controlled 61 per cent. of all the 
mileage in the country, and carried 76 per cent. of 
the total number of passengers besides 62 per cent. 
of all the freight. 


“panie” year, 1893, when 27,883 miles of line 








ANTISEPTICS IN FOOD AND 
CLOTHING. 

From time to time we have dealt in these 
columns with subjects more closely connected with 
chemistry than with engineering, on the justifica- 
tion that advancements in chemical technology 

tulate the application of engineering science and 
skill in the erection of the necessary plant. Treat- 
ment at length, however, of the subjects denoted 
by our headline may seem to many of our readers an 
unjustifiable excursion into foreign territory, and 
as such to merit reprobation ; but the whole ques- 
tion of antiseptics is such a wide and withal im- 
portant one, and has so many side issues bearing 
upon applied chemistry, that we have felt it to be 
quite within our province to touch upon one or 
two points of more or less general interest to the 
public as well as to the chemical manufacturer, to 
say nothing of the shareholders in such concerns as 
creameries and jam factories. To treat first of 
food, as having been from primeval times considered 
as of greater importance than clothing, it is permis- 
sible in the interval which is still to elapse before 
we may expect the report of the ‘‘ Royal Commis- 
sion on Preservatives in Food,” to indulge in con- 
jectures regarding its conclusions and recommenda- 
tions. In face of the contradictory evidence which 
was forthcoming at the inquiry, it is clear that the 
Commissioners will have considerable difficulty in 
coming to a definite conclusion regarding certain 

ints, notably, the extensive and increasing use of 

rax or boracic acid in dairy produce. The evi- 
dence, as we have just said, is very contradictory 
as to whether the habitual addition of these chemi- 
cals is, or is not, to the disadvantage of the con- 
sumer, but there is no ignoring the fact that there 
is a strong body of opinion in favour of total pro- 
hibition of the use of chemicals ; and this opinion, 
emanating from those who have paid special atten- 
tion to the subject, can hardly have failed to duly 
impress the Commissioners. ; 

We do not care to prophesy, and in the 
present article we will therefore confine our- 
selves to conjectures.on the report which will, 
we imagine, ignore; the claims of the total pro- 
hibitionists, but at the same time hedge the use 
of preservatives in dairy produce with certain 
definite and stringent rules, three of which will 
enact that certain specified proportions are not to 
be exceeded ; that the purchaser should be advised, 
by means of label or otherwise, that preservatives 
have been used ; and last, but not least, that. those 
persons using antiseptic chemicals shall be known 
to have a due knowledge of their constitution and 
a These conditions would involve no 

rdship, and to our mind they embody the mini- 
mum which the British public, in view of the strin- 
gency of the laws on the subject prevailing in 
oreign countries, are entitled to expect from the 
Legislature.. That they embody the maximum 
is a matter on which we think the evidence is not 
sufficiently clear to give any decided opinion. As 
the case stands at present, it is open for any farmer 
or farm servant, quite guiltless of any knowledge 
of chemistry, to use any preservative for milk, and 
to add it in any proportion they think desirable ; 
and this is a condition of affairs which certainly 
should not be allowed to exist. We do not wish to 
Write in an alarmist vein, or to be understood as 
holding the opinion that the use of antiseptics by 
farmers at the present time is, as a rule, carried out 
im an ignorant or careless manner ; but that there is 
an element of danger existent under present condi- 
sy agg will, we imagine, be found bold enough 

y: 

If the total prohibitionists carry the day, it 
, Prove a very serious thing for the dairy com- 
panies which are now springing into existence in 
80 many of our purely agricultural counties. These 
f creameries,” as they are generally called, are to be 
pag im greater number, and individually of greater 
nt and importance, in Wigtownshire than in any 








other county, we imagine; and it was to the 
manager of the most modern of these concerns 
in that county that the present writer recently 
put some queries relative to the subject now 
under discussion. The purport of the replies 
which were received went to show that total pro- 
hibition would seriously cripple these creamery 
businesses, as without the use oF a small quantity of 
some preservative, it would be impossible to get 
the milk to Lanarkshire daily in a sweet condition : 
the scalding process which the milk goes through 
after its entry into the creamery having proved 
quite inadequate to protect it against the effects of 
a long railway journey. The idea that the use 
of a small quantity of preservative in milk is at all 
igang to the consumer was strongly combated 

y our Wigtownshire informant, though he was 
decidedly of the opinion that the use of such 
chemicals should be restricted to those who 
thoroughly understand their properties, and who 
would not be likely to use indiscriminately any new 
chemicals offered by enterprising manufacturers 
seeking new outlets for trade. -Of course, the views 
held by one in the position of our informant cannot 
be considered as entirely disinterested ; but, at the 
same time, it would be a palpable injustice, in 
the absence of direct evidence to the contrary, to 
tacitly assume that they are not the outcome of 
honest conviction, and are therefore not entitled 
to serious consideration. 

But we cannot now afford to give more space 
for this subject of the carriage of milk, and 

on to another matter. It is rather curious 
that the action taken by some countries, notably 
Belgium and Brazil, in forbidding the use of sali- 
cylic acid as a food preservative, has not been 
reflected in any enactment in this country. The 
doctors in the countries named have apparently 
satisfied themselves that the use of salicylic acid, 
or orthohydroxybenzoic acid, to give it its fuller de- 
scription, is attended with danger ; while, although 
it has been condemned in several quarters in this 
country, there are so far no regulations with respect 
to its use. The acid is largely imported from 
Germany, and is a product of carbolic acid, which 
acid is reproduced when it is heated to tempera- 
tures above 160 deg. Cent. It is understood that 
it finds an application in jam factories, though only 
in very pe quantities, and there is no ground 
for supposing that its properties are not understood 
by those who employ it for antiseptic purposes. 
Still, it strikes one as somewhat an anomaly 
that the use of what is to all intents and pur- 
poses considered a poison in some countries, 
should be unhampered by any restrictions in 
other countries ; and this point is one which will, 
we feel sure, receive careful consideration at the 
hands of the Royal Commissioners. 

In the state of chaos which is revealed by the 
varying interpretations of the law with regard to 
adulteration of food by magistrates and stipendiaries 
in different centres, it is possible that some users 
of salicylic acid may find themselves mulcted in 
damages, while others may be unmolested, as is 
notably the case with boracic acid users. The 
sooner, therefore, that magisterial decisions are 
brought into line on the basis of definite legislation 
the better, as at present the condition of affairs is 
somewhat anomalous, not to use a stronger expres- 
sion: one manufacturer being harried by prosecu- 
tion, while a competitor in another district gets off 
scot-free. It may be asked what alternative there 
is to the use of antiseptics in food, supposing that 
the employment of these is prohibited ; and this is a 
question to which an answer cannot readily be given, 
for in many cases where preservatives are now in 
daily use, it would be difficult to adopt the alternative 
of hermetic sealing in order to prevent the access 
of air. It is hardly necessary to say that, by the 
light shed on the subject by Pasteur’s exhaustive 
experiments, we know that organic substances can 
be preserved unchanged for almost any length of 
time, provided they are protected from the microbes 
and germs in the air. The desiccated vegetables, 
to give only one instance, which are supplied to our 
Army and Navy are prepared without any preser- 
vatives, hermetic sealing of the tins after exposure 
to acertain degree of heat being all that is required 
to keep them in a sound condition. Again, the 
application of smoke and the use of refrigerators 
are of well-known efficacy in certain cases, but of 
course none of these methods are of universal appli- 
cation ; what may be satisfactory in the highest 
degree in the case of bacon might be exactly the 
opposite where jam or dairy produce are concerned ; 








and it goes without saying that the use of sealed 
vessels for all classes of foods is quite impractic- 
able for more than one reason. 

From a utilitarian point of view it is rather 
regrettable that many of the strongest antiseptics 
are inapplicable for use in foods, because of their 
poisonous nature; among those substances which 
are thus barred being chloride of lime, corro- 
sive sublimate, and carbolic acid. The action 
of antiseptics on microbes in general has been 
studied in detail by Jalan de La Croix, and he has 
published a Table in which these substances are 
classified in their order of activity. Certain of 
the bodies he. used are here tabulated, the order 
which he assigned to them in his full list being 
shown by the figures on the right-hand side : 


1. Corrosive sublimate ise aa eis (1) 
2. Chloride of lime... ace ae eve 3) 
3. Sulphurous acid... pots ea tes 4) 
4, Essence of mustard ae ei ye (9) 
5, Thymol es oh iB van sce Cee 
6. Salicylic acid aks As A Preaeees | (| cae 
7. Carbolic acid a eae oe w- (16) 
8. Boracic acid... .. ee ree | 


It will thus be seen that boracic acid comes out but 
poorly compared with the antiseptics which are 
available for use in substances not intended for 
comestibles ; but it is the only one, with the possible 
exception of salicylic acid, which the public could 
—— the use of with equanimity. 

hese figures, it should be mentioned, were pub- 
lished some years ago, and a similar Table con- 
structed at the present time would of necessity be 
of a more comprehensive character, as many other 
bodies have of late years been shown to have strong 
antiseptic qualities, and have received various ap- 
plication in the Arts. Among these applications 
the prevention of mildew in textile fabrics has been, 
perhaps, that which has assumed the greatest promi- 
nence ; and we may at this juncture fitly pass on to 
the subject of antiseptics in clothing. Without 
going at any length into the mysteries of the finish- 
ing of the commoner qualities of cotton goods, it 
may be broadly stated that the process consists 
in weighting the fabric with certain chemical or 
mineral substances, and then applying a coating 
of size. Whether there is any real advantage in 
buying chemicals instead of cotton is a point 
which does not call for an expression of opinion 
here, our reference to the subject being con- 
cerned with the means adopted to prevent 
the cloth from developing mildew— a contingency 
to which it is always liable, by reason of the starch 
in the size, more especially during shipment to 
the East vid the Suez Canal. For a long time now 
it has been customary to use the chlorides of zinc 
and magnesium as antiseptics in the size, but it is 
only quite recently that any outcry has been made 
on this score, it having been shown conclusively 
that chloride of zinc, which is of a corrosive nature, 
is capable of producing injurious effects upon the 
skin. 

A year ago, a serious illness which occurred 
among some of the outdoor employés of the 
Birmingham Corporation was traced to the presence 
of chloride of zinc in the overcoats supplied to 
them, and there have been several cases where injury 
has resulted to children who have worn flannelette 
containing this antiseptic. That the matter has 
been recognised as serious, is clear from the fact 
that the Manchester Chamber of Commerce has 
passed a resolution disapproving of the employ- 
ment of chloride of zinc in certain classes of goods ; 
and it is a fair surmise that stronger measures. will 
be taken by them if the resolution just referred to 
has not the desired effect. It is hardly to be ex- 
pected, however, that its abandonment will be un- 
accompanied by growls from interested quarters, 
for it is a chemical of great utility for antiseptic 
pur 8; and.as considerable quantities are made 
in England for home consumption, as well as for 
export to China and India, it is not unreasonable 
to suppose that the chemical manufacturers may 
put in a word, should total prohibition be sug- 
gested. The case, however, does not seem to be 
one which calls for much sympathy, as it is surely 
desirable, if not. imperative, that ignorant buyers 
should be protected from evils of which they can 
hardly be expected to have any cognizance. More- 
over, the case with regard to clothing is not on 
the same footing as regards food products, the 
number of antiseptics available being naturally not 
so limited where external and not internal applica- 
tion is concerned. Any injury in the case of cloth- 
ing is easily traced and remedied, but in the case 
of food the problem is, of course, much more com- 
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plicated, and there is always the possibilty that 
substances taken occasionally may be quite harm- 
less ; but, as in the case of lead in drinking water, the 
action may be cumulative, and thus prove a dire 
source of injury to those who take such preserva- 
tives regularly for a lengthened period of time. 
But it is not our intention to encroach upon the 
province of Aisculapius, even were the profession 
more unanimous on the present subject than seems 
to be the case. We have only been enabled in the 
space at our disposal to touch briefly upon one or 
two points in a wide subject—a subject of great 
importance to the general public—and we may have 
an opportunity of referring to other points on a 
future occasion. While not venturing to put on 
the prophetic cloak in order to forestall the report 
of the Royal Commission, we have not refrained 
tron expressing our own convictions as to what is 
desirable in the way of legislation: should these 
convictions find support in higher oo we have 
every confidence that the public will have, mutatis 
mutandis, no reason to regard dairy produce in the 
future with the suspicion which it must be confessed 
is somewhat rampant to-day. 


THE PARIS INTERNATIONAL CON- 
GRESS OF APPLIED CHEMISTRY. 
(Concluded from page 508.) 

Section X.—Execrro-CHEMmIstry. 

M. Gin presented a report on the ‘‘ Utilisation of 
Motive Power in Austria-Hungary,” and on the 
** Calcium Carbide Industry.” Among the water- 
falls harnessed within recent years are the Meran 
Falls of the Etsch River; Paternion, on the 
Kreuznerbach ; Lend-Gastein, on the Teufenbach ; 
Matrey, on the Sill, tributary of the Inn, in the 
Tyrol; Jajce, in Bosnia ; Lobkowitz, in Bohemia, on 
the Elbe ; Kerka, in Dalmatia—aggregating 23,500 
horse-power. Other plants under project, to which 
must be added the utilisation of 6000 horse-power of 
the Cetina, will bring the figures up to 79,500 
horse-power. The author described these installa- 
tions in detail, and passed over to the different 
stages in the manufacture of calcium carbide, the 
fabrication of the lime, the disintegration of the 
taw materials, the electric furnaces, the breaking 
up and packing of the carbide, &c. The cost item 
for the breaking up of the carbide is relatively 
unimportant, and does not come up to 5 per cent.; 
in the case of block carbide, the item is heavier and 
more uncertain. The price of the carbide varies 
with the different works ; at Meran, the ton costs 
210 francs (81. 8s.) 

M. Gall reported on the ‘‘ Calcium Carbide In- 
dustry in France.” After general remarks, the 
author spoke on the current generation, raw 
materials, electrodes, electric furnaces, water 
power ; and he concluded by drawing attention to 
the necessity of adopting a general method for the 
analysis both of industrial calcium carbides and of 
the gases which they develop. 

M. Lacroix discussed the ‘‘ Transport of Calcium 
Carbide by Water or Rail.” The conditions of 
transport in France vary from those observed in 
other countries, and the author arrived at the fol- 
lowing conclusions: The French tariffs are crush- 
ing in comparison to the value of the product ; and 
it would in any case be desirable to have uniform 
rates for all French lines, and lower rates, con- 
sidering that calcium carbide is an infinitely less 
dangerous material than petroleum, which enjoys 
a much more advantageous treatment. The shi 
ping companies should turn their attention to the 
question, so that the French carbide industry 
might be enabled to compete with foreign 
countries. 

M. Rossel reported on ‘‘ Calcium Carbide in Swit- 
zerland,” where its apparition and the researches of 
Moissan had produced a real commotion. Up to 
that — two works, at Neuhausen and at 
Vallorbes, represented the electro-chemical industry 
of the country. The first experiments on the manu- 
facture of carbide were made at Vallorbes, then 
followed Neuhausen, and the aluminium works at 
Lauterbach were transformed into carbide works. 
The author described some of the actual plants ; 
those at. Neuhausen, la Volta at Geneva, Langen- 
thal, Lonza, Hums, Thusis, Vernoya, The lime- 
stone comes from Switzerland itself, the coal is 
imported from France and Germany. 

. Korda insisted that the over-production of 
carbide had already caused a crisis in Switzerland. 

M. A. Matthews read a paper on the “‘ Calcium 
Carbide Industry of the United States.” The pro- 








duction amounted to 1925 tons in 1897 ; further 
official statistics have not been published. The 
works at Niagara command 25,000 horse-power, the 
Sault Ste. Marie works can utilise 20, horse- 
power. Niagara now makes 1000 tons per month, 
utilising 10,000 horse-power. The works cover an 
area of 118,875 square feet, and possess 120 Horry 
furnaces. The carbide works at St. Catherine, in 
Canada, produce 1200 tons annually, with a power 
of 1200 horse-power. 

M. Palmaer reported on the ‘Utilisation of 
Motive Power and Electro-Chemistry in Sweden.” 
Sweden possessed, he said, four calcium carbide 
works, operating with powers from 1000 to 5000 
horse-power, two chlorate of potassium works, 
and one establishment which manufactures caustic 
potash and chlorine. A modified mercury process 
was —— he added, in answer to a question 
put by M. Gall, and a caustic of 50 per cent. was 
obtained, working with low concentration. 

M. Moissan, the President, made two com- 
munications. By the action of pure carbon on 
calcium metal and by the action of acetylene on 
calcium-ammonium, he has prepared a very pure 
calcium carbide, a crystallised colourless substance 
which corresponds exactly to the formula Ca C,. 
The second paper concerned carbides of the 
rare earths, neodymium, praseo-dymium, sama- 
rium ; the carbides were obtained in the electric 
furnace. 

M. Besnard described the Acetylene Apparatus 
of the Paris Exhibition. They are to be found in 
Class 75, in the Annexe at Vincennes, and in the 
different foreign sections, and may be divided under 
five headings : 

1. Portable apparatus and hand lamps (21 ex- 
hibitors). 

2. Portable apparatus with water jet falling on 
the carbide from above (nine exhibitors). 

3. Contact apparatus in which the water attacks 
from below and in separate compartments (35 ex- 
hibitors). 

4, Apparatus in which the carbide falls into the 
water. 

A. With granulated carbide (16 exhibitors). 

B. With any carbide (22 exhibitors). 

5. Apparatus containing acetylene dissolved in a 
liquid, or in a compressed or other gas. 

M. Ed. Fouché, director of the Compagnie 
Frangaise de ]’Acétyléne Dissous, explained the 
process adopted by this company. The acetylene 
is stored, under a pressure of 10 kilogrammes 
(142 lb.), in steel vessels, lined with porous bricks, 
which have previously been impregnated with 
acetone. The presence of the acetone, and of the 
porous stone, is to suppress all danger of an explo- 
sion. The recipients contain 100 times their own 
volume of acetylene, and could supply 50 times as 
much light as the ancient portable gas lamp. 
Compared by weight, this acetylene could yield 
from three to 20 times as much light as accumu- 
lators. In reply to a question, asked by M. Gall, 
the speaker stated that the acetone would cost 
5 or 6 centimes per cubic metre. 

M. Hubon read a paper on ‘‘The Preparation 
and Properties of Acetylene Black.” 

M. Lebeau reviewed the ‘‘ History of the Sili- 
con-Iron Compounds,” and described his method 
of preparing two silicides which occur in industrial 
ferro-silicons. 

M. Defacqz presented the report on the ‘‘ Analysis 
of Commercial Aluminium.” He has attempted to 
devise a method which should be exact for all the 
elements that may be present. During the last 
five years methods had been proposed, chiefly by 
the following scientists, in chronological order : 
Moissan, 1895; Gouthiére, 1896; Otis Handy, 1896; 
F. Jean, 1897 ; Balland, 1897 ; Baldy, 1899. 

M. Defacqz further spoke on ‘‘ Tungsten Smelt- 
ing by the Reduction of Detain with the Help of 
Carbon in the Electric Furnace.” 

On behalf of Moissan, M. Lebeau communicated 
a paper on ‘‘ Calcium Phosphide.” The paper con- 
cerns chiefly the preparation of this phosphide in 
the electric furnace and its decomposition with 
water. M. Lebeau then mentioned his own re- 
=" on the Arsenic Compounds of the alkaline 


M. Clere reported on ‘‘ Electric Furnaces and 
Metals, and Alloys Made in Them.” Every com- 
plicated construction, with delicate mechanisms, 
should be avoided. The electric arc should, in the 
first instance, be regarded as a source of heat. M. 
Clere expressed the wish that electro-metallu 
would not allow the carbide industry and the 





alumino thermie (reduction by means of powd 

aluminium, after H. Goldschmidt) to evatlake 7 
He had chiefly studied the preparation and refin. 
ing, in the electric furnace, of ferro-chrome, and 
had obtained products with high carbide percen. 


OTM. Meslans and Camille Poulenc described 
an industrial apparatus for the ‘ Preparation of 
Fluorine.” 

M. Hollard explained the ‘Principles of Eleo- 
— Analyses and the Analysis of Commercial 

opper. 

. Marie spoke on the “Electrolytic Determi- 
nation of Insoluble Lead Compounds, such as the 
Sulphate and Chromate.” 

. Marie —— a report on the ‘State of the 
Industrial Electrolysis of Organic Compounds.” 

M. Leblanc proposed the adoption of “Symbols 
for the Fundamental Electro-Chemical Units.” ™. 
Gall preferred to submit this question, which could 
not well be discussed without due preparation, to 
@ committee, and the following committee was 
elected : MM. Moissan, Blondin, Guntz, Hollard, 
Gall, a Leblanc, Classen, Etard, Palmaer, 
Brochet, Lebeau, Muller, Marie. 





NOTES. 
Rartways IN NorTHERN Japan. 

From the recent report of Her Majesty’s Consul 
at Hakodate, we learn that considerable progress 
has been made —— past few years in railway 
construction in the Hokkaido, or northern island 
of Japan. The Tanko Tetsudo Kwinsha (the Coal 
Mining Railway Company), at a general meeting 
held recently, decided to issue new bonds for 
3,900,000 yen. Of this amount 2,700,000 yen is to 
be devoted to extending their railway from Monsi- 
jiyama, near Yubari, to Kanayama (38 miles), con- 
necting there with the — Government rail- 
way to Kushiro and Nemuro. The line is esti- 
mated to cost about 67501 per mile. The remain- 
ing 1,200,000 yen was voted for the development of 
a coal mine at Nabegawa, Yubari, near which the 
age line will pass. The Kanson Railway, the 
ine projected between Hakodate and Otarn, 
has been commenced. The capital subscribed is 
8,000,000 yen. The route to be followed from 
Otarn is 7d Oshow, Oshamamkei, and Mori, to 
Hakodate, a distance of about 126 miles, making 
the estimated cost about 6000). per mile. The 
estimate seems very low, but the Government is to 
render considerable assistance by granting land for 
the line and for stations. Besides this, material for 
building, sleepers, tunnels, and bridges is to be 
supplied from the neighbouring Government 
forests and quarries. In pursuance of a scheme 
providing a trunk line for the island, which was 
proposed to the Diet by the Government in 1895, a 
small section has been completed and commenced 
work last year. This is the Government line from 
Sunagawa, on the Tanko Tetsudo Kwinsha to 
Asahigawa, a distance of 35 miles, and two small 
branches, from Asahigawa to Biyei, 20 miles north, 
and to Ranrin, 18 miles east. The line from 
Sunagawa to Asahigawa cost 114,598/., or about 
32001. per mile. This new line and the Tanko 
Tetsudo Railway, from Otarn to Muroran, with 
branches to the Yubari, Poronai, and Ikushimbetsu 
coal mines (268 miles) are the only lines open to 
traffic in Hokkaido at present, but the construction 
of the Government line to Kushiro is already being 
proceeded with, and it is hoped that the section 
from Kushiro to Shiranuka (17 miles) will be open 
to traffic by October, 1901. The population of 
Hokkaido, at the end of 1899 was 848,826, of which 
fully one-half inhabit the agricultural districts of 
Ishikari and Oshima. 

THe Hotyoxe Water Power. 

An interesting description of the famous water 
power at Holyoke, Massachusetts, is contained in a 
paper by Mr. H. A. Foster, published in a recent 
issue of the Journal of the Association of Engineering 
Societies. The Connecticut river makes at Holyoke 
a bend through prsceman | a complete half circle 
with a diameter of nearly 1 mile. In this distance 
the fall is 60 ft., and originally the bend was 4 
series of rapids. A charter to develop the water 

wer at this bend was secured in 1847, at which 

ate there were already a couple of mills run by 
water derived from the river. e ogg a 
commenced the construction of a dam, built up 4 
timber cribs filled with stone and gravel. The wor 
was completed in 1848, but on an attempt being 
made to close the temporary outlets for the river 
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dam gave way completely, the work of man, 
lhe beens destroyed is a few minutes. A fres 
start was made the gests | year, with a dam built 
up of heavy timbers treenal ed together. The up- 
stream side was inclined at 30 deg. to the horizon, 
and the planking here was protected by a deposit of 

vel. Near the crest theup-stream face was covered 
with 2-in. boiler-plate for a width of 4 ft. Thefinished 
structure was 1019 ft. long and 30 ft. high, and 
was erected in about seven months, at a cost of 
about 30,0002. The dam is still standing, though 
heavy repairs have been necessary on one or two 
occasions. Indeed, in 1870 a cribwork protection 
was finished below the dam, which cost more 
than the original structure. This was necessary 
because the wash of the water over the dam 
had cut away the rock sufficiently to endanger 
the foundations of the structure. Since 1885 
there has been much trouble from leakage, and it 
was finally decided to build a masonry dam a little 
lower down stream. This was finished in 1896, and 
is 1020 ft. long by 30 ft. high, and is constructed 
of rubble masonry in Portland cement mortar, faced 
with cut granite. The water to the mills is distri- 
buted from three canals at different levels. The 
minimum power available is 30,000 effective horse- 
power, but the average is 80,000. The power com- 

y have two sets of customers, the one having the 
right to a permanent supply, whilst the others take 
the surplus power after the demands of the former 
have been satisfied. At times of low water the cus- 
tomers of the second-class are cut off in rotation, this 
being considered preferable to diminishing the sup- 
ply to each pro rata. "Phe average time each of these 
customers is cut off amounts to about 20 days a year, 
and in some years has been as little as 6 or 8 days. 


CoMBUSTIBLE GASES IN THE ATMOSPHERE. 


The presence of combustible gases in our atmo- 
sphere was suspected by Lemery in 1675. Caven- 
dish suspected free hydrogen, which Gay-Lussac in 
vain attempted to detect in the air which he col- 
lected from his balloons in 1804. Boussingault 
proved in 1833 that hydrogen was present in the air 
of towns andof marshy districts, mostlikely combined 
with carbon to methane, CH,. That both hydrogen 
and hydrocarbons are normal constituents of our 
atmosphere has now been established by Armand 
Gautier, who demonstrated in 1898 that the air 
over the sea contains iodine, carried by certain 
microscopical alge. The determination of the 
combustible gases in our atmosphere is, as Gautier 
explained in a paper, read. before the International 
Congress of Pure Chemist » & very difficult matter. 
Very highly diluted carbonic acid is not fully 
absorbed by caustic potash, nor is hydrogen ever 
completely burned when mixed with oxygen. This 
latter fact has.long been known. The point for 
these researches is that hydrogen, diluted with 
10,000 or 20,000 times its volume of air, is not 
completely oxidised over red-hot copper oxide ; 
about 0.3 of the hydrogen escapes unburned, but 
can practically be oxidiséd in a second tube. Fur- 
ther, when CH,, likewise diluted several thousand 
times, is burned, then*thé carbon is oxidised at a 
slower rate than the liydrogen. As we have no absor- 
bent for hydrogen, nor any for methane and other 
hydrocarbons, which would be suitable for such de- 
terminations, the analytical difficulties will be under- 
stood. Certainty cannot be obtained so far, not 
even with Gautier’s improved apparatus. But we 
can draw conclusions by statistical methods. If the 
combustion test yields only water, no hydrocarbon 
can be present ; if also carbonic acid, then we can 
fairly settle the proportions of hydrogen and of 
hydrocarbons, usually methane, in the air, from 
the proportions of the resulting H,O and OCO,. 

xperimenting in this way in Paris,.in an oak 
forest 40 miles from Paris, and in the. Pyrenees, 
at an altitude of 8000 ft. above sea-level, where 
a had ceased, at a spot where the rocks 
below were bare, Gautier found that the amount of 
free hydrogen varied between 19 and 17 cubic centi- 
metres per 100 litres (1000 cubic centimetres make 
1 litre). The experiments lasted 24 hours each in 
many instances, and were often repeated ‘in various 
Seasons and weathers. To get pure sea air, Gautier 
Went to the Roches-Douvres, an isolated rock with 
& lighthouse, 26 miles north-west of Lezardieux 
(North Brittany). Three experiments were made, 
each of 24 hours, with a stiff north-west gale blow- 
Pts yom air —— a a two-thousandth 

volume of free hy m, and ibl 
traces of hydrocarbons, less than 0.03 milli- 


grammes of carbon being found, whilst the town 








air gave 6.8. milligrammes of carbon, forest 
air 3.4, high mountain air 0.066. From fur- 
ther experiments Gautier concludes that the 
Paris air contains in 100 litres : 19.4 cubic centi- 
metres of free hydrogen, 12 of methane, 1.7 of 
higher hgdstsichilen 0.2 of carbon-monoxide. 
Free hydrogen would thus be normal in the air, 
and the hydrocarbons are apparently connected 
with vegetation and putrefaction. Exhalations of 
free hydrogen have been observed by Bunsen in 
Iceland, by Ste. Claire Deville in Tuscany, and 
by Fouqué in the volcanic gases, and, further, in 
the lava and feldspath enclosures of the Santorin 
volcano ; some-~volcanic gases contain up to 25 per 
cent. of hydrogen. The hydrogen might be pro- 
duced in various ways. Gautier observed that 
diluted phosphoric acid acting on 1 kilogramme of 
wdered granite at 150 deg. Cent. liberates the 
ollowing gases : Hydrogen 915.7 cubic centimetres, 
nitrogen 51, oxygen nil, CH, traces, higher hydro- 
carbons 5.8, CO, 261.5, H,S 165.7, HCl traces. 
Pure water and granite gave at 300 deg. Cent. 34.6 
cubic centimetres of H, 11 of N, 2.3 of O, 5.3 of 
CO, 1 of H,S. There is hence no difficulty in 
accounting for the presence of hydrogen. 


Fioop PRECAUTIONS ON THE MIssIssIPrt. 

Like all rivers flowing through alluvial plains, 
the lower Mississippi is a constant source of anxiety 
to the dwellers on its banks from the tremendous 
floods to which the river is periodically subjected. 
Miles of levees have been raised to keep these 
flood-waters within bounds, but constant super- 
vision is necessary to prevent the river finding weak 
spots ready for it to break through. Naturally, 
there is a tendency to postpone work on the levees 
till the last moment, and, as a consequence, it has 
often to be hastily executed at a much greater cost 
than had it been undertaken in good time. On the 
other hand, there have been occasions when exten- 
sive preparations have been made to meet the strain 
of an expected flood, which has in the end proved 
to be of minor importance. Data have, however, 
now been accumulated. permitting accurate forecasts 
to be made of the height of the water in the lower 
valley, from that observed at Cairo where the Ohio 
joins the main river. About 14 days is needed for 
a high flood at this point to reach Vicksburg, time 
enough for ample preparations to be made for it 
by strengthening weak places in the levees. No 
trouble is experienced with less than 3 ft. of 
water against the levees. Failures of the levees 
arise from different causes. Sometimes the water 
overtops the bank, in others leakage through 
the bank occurs, either from faulty construction 
in the beginning, or from the operations of 
burrowing animals. Sometimes the bank proves 
to have been built of unsuitable material, and 
accordingly absorbs so much water that the 
land slope will not stand, whilst in other cases 
failure arises from settlement, the foundation of 
the levee being a marsh or quicksand. Where 
leaks are caused by the burrows of animals, it is 
said to be often preferable to leave them alone so 
long as the water passing through remains clear, 
since attempts to check such leaks, unless by men 
of special experience, often merely make matters 
worse. Where possible, leaks are best stopped 
on the water side, but it is often very difficult to 
locate the openings there. Any attempt to plug 
the openings on the land side almost invariably 
fails, and the usual plan, therefore, is to build 
a horseshoe-shaped dam in front of the hole. This 
plan is expensive, but, unless the dam is very 
seriously honeycombed, is generally effectual. 
Where the body of the dam is of pervious material, 
the leakage through it is best stopped by dumping 
loose earth along the water face of the dam. ‘This 
is carried into the pores -by.the current of water, 
and is very quickly effective if provision for drain- 
age is also made on the landward side of the levee. 





Coat In Russta.—Coal required for Russian railways is 
now being admitted into Russia free of duty. The con- 
cession is to continue until July 1, 1901. 





Tue Hampurc-AMERIOAN Linzer ‘“ DEUTSCHLAND”: 
ERRATUM.—By an unfortunate transposition the dimen- 
sions of the Deutschland were incorrectly given on page 


532 of our last issue. They should have as follow : 
Length overall... 9... use ave 686} f6. 

»» between perpendicsulars ... 662 ft. 74 in. 
Beam... is ore ts ‘ 67 ft. 
aa 29 tt'Li 

¢:... wee in. 
Dis: ent ... See 23,000 tons 
Registered tonnage ... 16,000 ,, 





TRIAL OF A CROSSLEY GAS ENGINE. 


WE have received particulars of the trial of a Cross- 
ley gas engine, made for the Société d’Eclairage Elec- 
trique de Cannes, by M. S. Dubiau, in November of 
last year. The engine was nominally of 100 horse- 
power, and drove an alternator of 120 kilowatts capa- 


city. 
The following are the dimensions and particulars 
noted in the trial : 


Trial of 100 Horse-Power Crossley Gas Engine at Cannes. 


Brake: 
Diameter of brake pulley ... 1.682 m. (66.22 in.) 
.050 m. (2 in.) 


” » TO se 
Diameter at which the 
weight was applied + 1.732 m, (68.19 in.) 
Distance travelled per revo- 
lution, eee nee wee © 44125 ft, (17 ft. 10.2 in.) 
Revolutions per minute 200 


Speed per second ...  ... 181375 ft. (59 ft. 6 in.) 
West applied to brake 

rope ... ia aan ... 471 kilogs. (1038.4 Ib.) 
Mean pull of dynamometer34.6 ,, ( 76.28,, ) 


Resultant load on brake eh 
pulley oe 
Effective power 


ve ine 496.4,, . (962.12, ) 
436.4 x 18 1375 _ 7915.205 _ 
75 75 
: 105.536 horse-power.. 
(75 kilogrammes per second = 1 horse-power.) 
The number of explosions varied between 78 and 80 per 
minute, 


Gasmeter ; 
Reading at 9 o’clock 30,441 cub. m. 
(1,075,068 cub. ft.) 
”» ” 10 ” 30,494 cub. m. 
ts (1,076, 937.7 cub. ft.) 
” ” ” 


30,546 cub. m. 
(1,078,774 2 cub. ft.) 
Average consumption per 


hour... He ... 52.5 cub, m, (1854 cub. ft.) 
Average consumption 


r 
brake horse-power PSF 497.4 litres Ce RS, | 


It is to be noticed that this consumption of 17.56 
cubic feet per brake horse-power per hour is for a 


80 Explosions Weights (471-28)-443 Kilos. 
200 Revs. Effective HP. 106-98 

















756204) 
— Pt 
ee as 
aes gas 
(5620.8 ’ aie ~ 





French horse-power of 75 kilogrammes and metres per 
second, and must be increased, in the A i rtion of 
75 : 76 to make it comparable with an English horse- 
power. 
75 : 76: : 17.56: 17.79 

The two diagrams annexed are specimens of the 
whole, the power not differing more than 14 per cent. 
from the mean during the whole two hours. Fig. 1 
is to a scale of 2 millimetres per kilogramme, and 
Fig. 2 to a measured scale of 454 millimetres per kilo- 
gramme (1.23 Ib. to the inch) to show the line of aspi- 
ration more clearly. Calculated from the diagram the 
indicated horse-power was 117.85, and therefore the 
mechanical efficiency was 


105.5 x 100 _ 
6 85.5 per cent. 


In a subsequent test the load was increased until 
there were 86 explosions per minute, the speed still 
remaining at 200 revolutions and the horee-power being 
116.8. With 88 explosions the horse-power was 120.9. 
The engine was supplied by MM. J. and O. G. Pierson, 
47, Faubourg Montmartre, Paris. 





NOTES FROM THE UNITED STATES. 
Puinapepuia, October 24, 
AFTER a continuous decline since last winter in the 
cost of Bessemer pig and billets, bottom has been 
apparently reached—by manipulations, some say ; and 
an upward turn has been given to the extent of 25 or 
50 cents per ton, and large sales have been made. 
Interes pre cte have contracted for 400,000 tons 


ot steel rails at 26 dols. per ton, of which the Pennsyl- 
vania Company ordered 150,000 tons, and roads 
it controls, some 40,000 tons. 
buyers are holding off for 22 dols. 


whick 
The rank-and-file ot 
The Government 
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of Holland has ordered 12,000 tons from the Carnegie 
Company ; the Great Northern and Western Rail- 
way of Phe 3000 tons at 10 per cent. less than 
English rails can be delivered for ; also an order from 
the London, Brighton, and Southern Railway for 
300 tons at 21 Scle:, the last two orders being 
placed with the Maryland Steel Company. There 
is an expanding demand for iron and _ steel 
equipment. The Dominion Iron and Steel Com- 

any at Sydney, Cape Breton, Canada, is having a 

rge proportion of their furnace and mill equipment 
made at Pittsburg. The Sharon (Pa.) Steel Hoop 
Company is equipping one of the largest plants in the 
world. An English concern, manufacturing crucible 
steel, has purchased a site 100 miles south-west of 
Pittsburg, near Wheeling, on the Ohio River, con- 
tiguous to the cheapest coal supplies in the United 
States, where will be erected a modern plant for making 
crucible and other forms of fine steel. It will be an 
active competitor of the Crucible Steel Company of 
America. 

A large amount of business is held in check b 
reason of the high prices at which steel is held. Wit 
ore worth 2.50 dols., and coal and coke at low prices, 
consumers feel it is dangerous to buy steel based on 
5 dols., or 5.50 dols. for ore. The big steel plants, 
with their enormous capacities, are ruuning short of 
work by reason of the cautious policy of buyers. The 
manufacturiog of tubes is a profitable business. During 
its first year the National Tubs Company, on a capi- 
talisation of 80,000,000 dols., made 13,878,364 dols. The 
president of the company anticipates better results this 
year. But the weldless tube is fast displacing the welded 
tube. Manufacturers of nuts, bolts, spikes, &c., are aleo 
suffering from delayed orders, which railroads were 
expected to place for next year. There are evidencss 
of a general improvement in foundry iron. The 
National Election occurs one week from next Tuesday 
(November 6). Election bets now range 3 to 1 to 5 tol 
in favour of McKinley. There are numerous evidences 
that a very large volume of business will be transacted 
in all industrial channels immediately after the elimina- 
tion of the annoying political factor. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held October 26, 
Dr. Lodge, President, in the chair, the chairman read 
a letter from Profewor Cleveland Abbe, of the United 
States Coast and Geodetic Survey, stating that the 
‘*Monthly Weather Review” would be sent regularly to 
any member of the Physical Society expressing a wish to 
receive it. On the other hand, the Chief of the Weather 
Bureau would, at any time, be glad to receive communi- 
cations referring to the 4 of the atmosphere. 

Dr. Shelford Bidwell then exhibited some ‘* Experi- 
ments Illustrating Phenomena of Vision.” The firat 
phenomenon illustrated was that known as “ recurrent 
vision.” A vacuum tube, illuminated by an induction 
coil, was made to rotate about a horizontal axis, and was 
seen to be followed, at an angle of about 40 deg., by a 
feebly luminous reproduction of itself. A spot of white 
light, projected upon a screen, and caused to move slowly 
in a circular path, was also followed by a less luminous 
spot. The same effect was shown by spots of green 
and yellow light, but in the case of red light, no ghost 
was visible. The phenomena of recurrent vision are 
due principally, if not entirely, to the action of 
violet nerve fibres. The next experiments ted to the 
non-achromatism of the eye, The lenses of the eye do not 
constitute an achromatic combination, although under 


ordinary conditions a bright object is not surrounded | ,) 


by fringes of colour. The effects of chromatic aberration 
are disguised by the luminous haze which surrounds the 
object, produced by a defect in the eye regarded as an 
optical instrument. A six-rayed star, formed by cutting 
a hole in an opaque screen, was illuminated by a gauze- 
covered condenser containing an incandescent lamp. The 
star was fairly clearly defined, and there were no frin 
More attentive observation showed a luminous haze. This 
haze is formed in consequence of the cellular structure of 
the eye,and the brightest rays—orange, yellow, and green 
—are chiefly instrumental in forming it. If, therefore, 
these rays are obstructed, the conditions are more favour- 
able for the observation of chromatic aberration. The 
rays were consequently cut off by means of coloured 
glasses, and von 9 hove hue of the star was purple: to 
some it appeared bordered with dark blue, while to others 
(long-sighted) it appeared bordered with red. 

Two oblong patches—one red and the other blue-violet, 
and of approximately the s«me intensity—were then pro- 
duced side by side upon a screen. An observer with very 
good eyesight was able at a distance of 10 ft. to focus the 
patches alternately with perfect distinctness. In general, 
the blue patch was said to be more or less blurred. With 
an 7 eye it should be possible to focus both 

er. 

r. Bidwell then showed some lantern slides, illustrat- 
ing the complex form seen when viewing a small luminous 
spot through a gauze-covered lens, placed so as not to be 
in exact focus. 


Some experiments were performed illustrating the 


rinciple of the colour top. When a bright image is 
| noe on the retina after a period of darkness, it has in 
a red border which lasts for a fraction of a second. 

dark patch suddenly formed on a bright d has a 
blue border which lasts for a similar time. effects 
were attributed by Dr. Bidwell to a sympathetic action 
of the red nerve fibres. When the various nerve fibres 





occupying a limited port’on of the retina are stimu- 
la 3 ordinary white or yellow light, the im- 
mediately surrounding red nerve fibres are for a 
short period excited sympathetically, while the violet 
or blue and green fibres ara not so excited, or in a 
much less degree. Again, when light is suddenly cut off 
from a patch in a bright field, there occurs a sympathetic 
insensitive reaction in the red fibres just outside the 
darkened patch, in virtue of which they cease for a 
moment to respond to the luminous stimulus; the green 
and violet fibres by continuing to respond uninterruptedly 
give rise to the sensation of a blue border. By a simple 
experiment it was shown that the explanation of the 
colour top, depending upon changes in the convexity of 
the eye and non-achromatism, was untenable. By the 
use of a strong light it is possible to get negative after- 
images after looking at a brightly coloured object. These 
images are complementary in colour to the object, and 
are formed, even if the object is only viewed for a frac- 
tion of a second. By means of proper illumination and a 
disc rotating at the — rs ay a red wafer was so 
arranged that, upon looking at it, it was impossible to 
recognise the wafer itself, but only the continuous green 
after-image. 

The chairman expressed his interest in the last experi- 
ment, in which it was possible to see the negative after- 
image of an ‘x and not the object itself. 

Professor 8. P. Thompson said these experiments threw 
a doubt on some of the accepted notions about the pro- 
perties of the eye. Dr. Bidwell asks us to believe that 
the yellow haze is due to a cellular structure in the eye. 
Is there such a structure? Can it be observed with a 
microscope? and do its meshes correspond in magnitude 
with those n to produce the effects? By diminish- 
ing the size of the pupil, the hazs is diminished and the 
sharpness of the image is increased. The effects seem to 
be due to ordinary aberration. Professor Thompson said 
that the achromatism of the eye was simply shown by 
covering half the cuieot gees of a telescope and viewin 
a bright object with it. The object then seems thoodened 
with coloured fringes. 

Mr. Blakesley, referring to the colour pie used by 
Dr. Bidwell, pointed out that although the patches were 
the same distance from the lens, yet they did not possess 
the same magnification. The last experiment shown did 
away with the theory of persistence of vision, because the 
space between the object and the negative after-image 
was evidently not illuminated. 

Mr. Trotter asked if red and green were the only colours 
which gave complementary negative after-images. 

Dr. Bidwell, in reply, said the effect was obtainable 
throughout the length of the spectrum. 

A paper “‘On the Concentration at the Electrodes in a 
Solution, with Special Reference to the Liberation of 
Hydrogen by Electrolysis of a Mixture of Copper go 
and Sulphuric Acid,” was read by Dr. H. J. S. Sand. 
In this paper an equation has been derived for calculating 
the concentration at the electrode of a solution of a single 
salt from which the metal is bing deposited under the 
conditions (1) that the solution is contained in a cylin- 
drical v bounded by the electrodes ; (2) that no con- 
nection currents occur ; and (3) that the diffusion of the 
salt obeys Fick’s law, and its transport values are con- 
stant. This formula can be made the basis for roughly 
determining diffusion coefficients. In the case of mix- 
tures, it is possible to arrive at limits for the concentra- 
tion ; and it has been experimentally proved that hydrogen 
always appears at the electrode of an acid solution of 
copper sulphate, in which no currents of liquid are taking 
place between the limits of time for the concentration to 

down to zero. "he time which it takes for the 


yd. to appear can be calculated from an empirical 
formula, which is similar in form to the one for a 
single salt. 


The great part eget by connection-currents in deter- 
mining the ratio of the two constituents given off at the 
ectrode of an acid copper-sulphate solution has been 
shown by Peay experimentally that artificial stirring 
causes hydrogen to disappear altogether in cases where 
it would otherwise have presented over 60 per cent. of 
the equivalents carrying the current from the solution to 
the electrode. 

The chairman drew attention to the facb that no 
hy: was liberated until all the copper had gone, 
and said the formula for the concentration might be used 
again in further investigations. 

_Dr. Donnan asked if the time at which hydrogen was 

liberated had been taken as the time at which hy- 
— actually made its appearance in the form of 
bubbles, or whether any allowance had been made for satu- 
ration. 

Dr. Sand said the time was taken up to the appearance 
of bubbles. 

A paper by Dr. R. A. Lehfeldt on “ Electromotive 
Force and Osmotic Pressure” was postponed until the 
next meeting. 

The meeting then adjourned until November 9. 





Prrsonat.—The Blast - Furnace Power Syndicate, 
Limited, owners of the patents of Thwaite and Gardner, 
notify their removal of the City offices to Basildon House, 
7 to 11, Moorgate-street, London, E.C., but the engineer- 
ing department will still bs conducted at 29, Great 
George-street, Westminster, London, S.W.—Messrs. 
Geipel and Lange, of Parliament Mansions, West- 
minster, S.W., inform us that they have been appointed 
sole agents for the United Kingdom for the Ward- 
Leonard system of operating electric motors for the driv- 
ing of printing machinery of all kinds.—Mr. Charles 

Dermid, who for some seven or eight years has acted 
as assistant secretary to the Iron and Steel Institute, has 
been appointed secretary to the Institution of Mining 
and Metallurgy, London. 





YOUNG ENGINEERS. 
To THE Epitor oF ENGINEERING. 

Srr,—May I, through the medium of your journal, 
express an opinion concerning ‘‘ Silas Hooker’s” letter in 
your last issue, in the Jast paragraph of which he says (in 
reply to ‘‘ Lucifer”) ; “‘ He evidently thinks he is in corre. 
spondence with a lot of foundry hands, when he says 
‘We do not understand what a gentleman is.’” : 

_I, as a moulder—therefore a foundry hand—take objec. 
tion to that phrase. It infers that foundry hands are not 
gentlemen, and do not know what a gentleman is. No 
trade can prevent a man being a gentleman if he desires {o 
be one, and no gentleman would speak disrespectfully o 
another because his trade is considered inferior to othere. 

Moulders are considered ignorant, but, according to 
evidence now before me, there are some ignorant engi- 
a about. . . 

’ en an engine, pump, or other machinery is made, i 
it made in the turaery or fitting shop? No if It is md 
in the foundry. — 

_ When the engineers’ strike occurred, where did the en- 
eng — for assistance? From foundry hands ; and 
they got it. 

Let us give credit where it isdue. Instead of engineers 
degrading us, and regarding us as ‘‘low,” let. them show 
a brotherly spirit and help us, which they have plenty of 
opportunity to do. 


October 27, 1900. 


Iam, yours respectfully, 
A Mou psp, 





To THE EprTor oF ENGINEERING. 

Srr,—The real points at issue in the “ Lucifer” corre- 
spondence are the value of influence and moaey to a 
young engineer. The question is, in fact, one for con- 
sideration by parents having boys for whom they wish to 
decide on a career. 

_ Tam most emphatically of opinion that, in most cases, 

it is unwise on the part of a man not in possession of a 

considerable fortune, or able to interest powerful influ- 

aoe in the engineering world, to make an engineer of 
is son. 

Amongst my personal acquaintances there are a dozen 
young men at present occupying—thanks to their personal 
connections—positions which it would have taken them 
many more years to attain ; and which, in more than half 
the cases, they would never have attained by the sole 
strength of their individual merits. I do not deny that 
some of these youngsters do fairly well. But the general 
result of this sort of thing is that the work is done by 
some — subordinate. One or two of these 
favourites of fortune happen to be of mental capacity 
far inferior to the average of common humanity, and yet 
somehow draw large salaries ; and parade before the world 
as what they are not, viz , engineers and gentlemen. 

The great drawback of the engineering profession, not 
only for nners but for many hard-working men of 
middle age, is that in it men work for a wage—that nod 
only has work to be done, but that a master has to be 
pleased, and is often better pleased by servility than by 
ability. There is no end to the harm that may be done 
to a beginner by a master of this kind; and here the in- 
a young man of means, who can afford to show 
fight, possesses immense advantages over his less fortu- 
nate compeer who may depend for his living on his 
drawing-board. But it is perfectly idle to insist further 
on such a self-evident point. 

The numberless abuses which the limited company 
régime and the practice of tendering for contracts have 
introduced into modern industry, throw, no doubt, many 
pe yrs Pwo in the way of men of upright character 
and gentlemanly feeling, and on the other hand favour 
the shifts and subtleties of the unscrupulous. ; 

Many parents, moreover, do not at first realise the 
expense and time required for the training of a com- 
petent engineer. The education of a fitter, mnpeested by 
some of your correspondents, will produce only a fitter, 
whatever accidental circumstances may afterwards make 
of the man. ; 

On this question the voice of ENGINEERING —_ 

rhaps, be usefully raised—and still more usefully ech 

y the popularly-read dailies—in warning to parents 
desirous of launching their hopeful offspring on a career 
of honour and pecuniary success. ‘There is sages Po 
better-paid work to be had than engineering, in which 
salaries are growing “small by d and beautifully 
less.” . Law, medicine, the Civil Service, trade—even, 
perhaps, the Army and Navy—offer better remuneration, 
and, at all events, pleasanter lives, than engineering to 
the sons of poor gentlemen. R z 
EFLEX, 





To THE Eprtor or ENGINEERING. 

Srr,—I have been reading the mass of correspondence 
on this subject in your Friday’s issue. I regret that I am 
not able to look up what came before it, but. I have not 
your earlier numbers by me. May I be permitted to cay 
a word or two on the subject ? 

I fully agree with one of your grins cage that 
** Lucifer’s ” experience of ae or chuice of asso- 
ciates must have been most unfortunate. My own expe- 
rience has been that, though they are sometimes visionaries 
(I have lost money th this failing on more than one 
occasion), they are asa class about as upright and honest 
as any men one meets. Their trade, dealing with Nature 
and Nature’s laws, tends that way. i 

“Lucifer” complains (I judge this from a remark in 
the letter from one of your corres ents) that engineers 
are too fond of talking “‘shop.” I believe I may claim to 
something of an engineer, and I have not a moments 
hesitation in saying that the i who would not 
rather talk of his profession than any other subject with a 
brother-in-arms, will never reach a place of real pre- 
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eminence in it; ‘Were I going to won eb a man for a 
responsible position in designing machinery, &c., this 
would be one of the points I should take most into con- 
sideration. ‘ 

‘As far as my own short experience goes, I find that the 
ordinary working day does not nearly suffice for the 
amount of thought which is necessary to success. Ib 
might be enou; h if one had some one else to do all the 
routine work, But as that is only the case in the largest 
works, I find that much more than half my spare time has 
to be given to steady concentrated thought on matters 
connected with my profession; and I do not object. 
Given a nice little intricate enpneering problem, I would 
rather spend an hour or so with a pipe and an éasy chair, 
lost to everything else, than any other way on earth. 

Then, again, as to talking “shop.” If Ican get a man to 
talk engineering ‘‘shop” with me with decent ability, I am 
his man for eight hours without or , if the tobacco 
will hold out so long ; and only too glad should I be of the 

hance. i, E 
* In my humble opinion, engineering exacts more love 
for itself as a condition of success than any other profes- 
sion known to man. ‘You must live in it, work in it, and 
play in it, if you wish to get to the top rung of the ladder ; 
though, of course, less give you a living. : 

Does ‘‘ Lucifer” think that the men who have designed 
our great engineering works only sit down to think about 
them at stated times during business hours? If he does, 
he will find himself very much mistaken. Sir William 
White said, I believe, that he designed our battleships at 
odd times, in railway carriages, &c. That is the way the 
true engineer works ; and the very best amongst them will 
be found, I believe, to only drop thinking of their profes- 
sion when their brains are literally fagged. ‘ 

Lastly, may I give ‘‘ Lucifer ” one word of advice? It 
is, Do not talk religion too much! Please do not mis- 
understand me. I donot say, ‘‘Donot bereligious.” On 
the contrary, be as religious as you possibly can. But do 
not talk of it. There is nothing in this advice to prevent 

ou using a powerful influence for good amongst your 
ellows ; but such an influence is never gained or exerted 
by talking religion; and, as I happen to know, many 
employers have learnt by bitter experience to steer clear 
of men who take pains to bring their religion under 
notice. I am not saying that this is as it should be ; Iam 
merely stating a known fact. : 

Yours faithfully, 

Ostober 27, 1900. J.S. Vv. B 





To THE EprTor oF ENGINEERING. ; 

Sir,—I should feel obliged if you could find room in 
your columus for another ** little one.” ; 

This correspondence relates, I believe, tothe difficulty 
experienced by many young engineers in obtaining em- 
ployment on completion of their term of apprenticeship, 
owing, as ‘‘Lucifer” suggests, to the prevalence of 
favouritism and ‘‘ influence.” 

Doubtless ‘‘ Lucifer ” has learnt by this time that there 
is nosuch thing as professional i omg oe ; that the rule 
of life is “‘each for himself, and the Devil take the hind- 
most !” that when a man falls, the kindest thing that one 
can do for him is to considerately kick him—kick him 
hard ; and if he gets up strip off your ‘‘ purple and fine 
linen,” and ‘‘set to” to try and knock him down again. 

Mr. Silas Hooker will recognise these expressions. 

I quite agree with Mr. Hooker, that for a man who 
wants to work, and cannot, to expect sympathy is quite 
absurd—of course. 

Pardon my extreme dulness, but did ‘‘ Lucifer ” expect 
sympathy? He merely gave expression to a common 
enough complaint of young engineers, and a complaint as 
wellknown as itiscommon. ‘“‘ Lucifer,” metaphorically 
speaking. gave several engineers a slap in the face: is 
it from these that he demanded or expected the sympathy 
80 scornfully described by Mr, Hooker ? 

I donot know the extent of Mr. Silas Hooker’s acquaint- 
ance with the dead languages, for whi¢h he expresses 
such contempt ; the nations that spoke those languages 
were raising buildings, and viaducts, and aqueducts, and 
roads that are the world’s wonder to-day—without the 
aid of Hurst or Molesworth—when Mr. Hooker’s pre- 
historic ancestors were still-running about naked, settling 
their disputes with the ‘easy arbitration of a stone toma- 
hawk: a weapon that would, perhaps, suit Mr. Hooker 
better than the pen. 

Possibly this gentleman will recognise some day, as 
other men haye before him, that the study of Latin and 
Greek in early life is conducive to clearness of thought 
and accuracy of expression—both gueinee absolutely 
necessary to the engineer—qualities which apparently Mr. 
Hooker does not possess ; for otherwise he would certainly 
never have quoted ‘*Pagett, M.P.” when stating his case. 

Pardon my deadly stupidity once again. But I cannot 
quite understand whether Mr. Hooker identifies: himself 
with the butterfly or with the toad. If the former, then 
he, like Pagett, must (in the words of the poem) be a 

travelled idiot;” and certainly—like Pagett—he preaches 
contentment, But if he himself claims the réle of the 
oc 33m toad, then—have patience with my feeble under- 
standing—where do-s the contented butterfly come in ? 

, As a student of Kipling, and also as one who affects 
indignation at certain in ‘‘ Lucifer’s” second 
communication, Mr. Hooker will enjoy many other 
aap which occur in the ‘‘ Departmental Ditties ;” 
‘or example : 
“Ere they hewed the Sphynx’s visage, 

Favouritism governed kissage, 

Even as it does in this age. 

Who shall doubt the secret hid 

Under Cheops’ pyramid 

Was that the contractor “did” 


“* Potiphar Gubbins, O.E., 
Stands at the top of the tree ; 


Each bridge that he makes either 
buckles or breaks, 
And his work is as rough as he.” 


This ditty is very instructive. Mr. Hooker will find it 


a | in the ‘ 
r. Hooker appears to be discharging his clods from 
the sublime (and a heights of success—a very easy 
position to defend. Therefore I will leave him with one 
more quotation to digest. Like the rest, it comes from 
the pen of the immortal author of ‘‘ The Recessional :” 
‘* Trust-me, To-day’s Most Indispensables, 
Five hundred men can take your place or mine.” 


To consider certain suggestions brought forward by 
some of the better-disposed of heed contributors, nobody 
will deny the advantages—perhaps even the necessity— 
of some service in the smithy, the boiler-shop, the 
foundry. and the prime-cost office; but I should very 
much like to know the names of any firms that would 
undertake to pass their pupils or —— through 
such a complete course of training, without the payment 
of a premium by each pupil so treated. 

Here again—in the matter of shifts—inofluence rules the 
day. I know of engineering firms—not small nor of 
slight repute—which leave their apprentices almost en- 
tirely to the tender mercies of the foremen. 

Perhaps even supporters will be found for this treat- 
ment of pupils; for is might well be contended that it 
weeds out ‘‘rankers.” But, on the other hand, surely a 
larger ouees of men would be turned out fit for re- 
sponsible positions, if only the managements of. firms 
were to keep some sort of a watch over the training of 
their apprentices. I am aware that this does not directly 
concern the substance of ‘‘ Lucifer’s ” first letter; but this 
correspondence comes under the heading of ‘‘ Young 
Engineers,” and my remarks do concern ‘‘ Young Engi- 
neers” most vitally. I hold very much with the views 
expressed by ‘‘H,O;” and with him trust that you will 
be able to spare room in your columns for the continuance 
of this correspondence, that the matter may be thoroughly 
threshed out, 

Yours, &«., 
October 28, 1900. HEsPERUS, 





To THE EpiTor or ENGINEERING. 

Sir,—I would like to say a few more words about 
‘Young Engineers.” The subject has made some very 
interesting developments. I am sorry the correspondence 
has been so personal in many instances. As ‘‘H,O” 
—. **it does not forward the matter one iota,” and 
what is more, seems to tend to a drifting from the main 
issue. 

**Lucifer” calls me ‘‘pert and fatuous.” I do not 
mind a little. Perhaps I might apologise to him for in- 
ferring he had no ‘‘grit” tocarry him through his —_ 
ticeship. I have not the slightest wish to draw a fancy 
sketch of his character, as he infers. 
Some cannot understand what he means by this or that ; 
others quote his phrases and expressions, and make 
guesses, to their great amusement, at what his daily 
customs must be. All this goes to spoil the quality of our 
correspondence, and the good that might otherwise be 
derived from discussing a mostimportant question—‘“‘ the 
primary training of engineers.” : 
Your correspondent ‘‘ HO” says the present system is 
defective, and would like to find out its defective parts. 
He hopes—as I do, Mr. Editor—that you will allow some 
of your valuable s weekly to sift this question de 
novo, and [ feel confident that much material good would 
derived from so doing. 
I have kaown and have heard of Lae: & young fellows 
who have been placed in engineering s Ops, and have 
served their full term of apprenticeship. In their own 
opinion, they had worked reasonably well right through 
their course. But the billet they searched for afterwards 
was not forthcoming, and instead of holding on and 
facing hard times for a while, they threw — sponge, 
and. shouted to their friends to bond them. Having abso- 
lutely given up engineering in despair, they are now left 
high and dry, and have to content themselves with some 
small post in the City. , 

To-day the young ae sepa, in nearly 

every case, seems to hold a very bare and vague idea of 
his whole future. In very few other professions, I think, 
is this so much the case. He has a kind of vague idea 
—_ through that he will be able to secure some billet or 
other. 
In my opinion, fellows go about getting employment in 
the wrong way. They are in too much hurry to secure 
good positions. They answer many advertisements, and 
receiving no replies, get very despondent, and conclude 
their efforts to me engineers have not been succeseful. 
rely, if a fellow has proved his value at all, the firm 
to whom he has been articled will not throw him away. 
There is generally wg d of room for able men. 

It is true this first post is likely to be a small and 
insignificant one ; but in the refusal of this small position 
is where so many go wrong. : 

Hard times go very hard with some, others have no 
difficulty in grappling with them. It is so totally absurd 
to suppose that one can proceed with a continually smooth 
course in any profession. Reverses are bound to com 
and when they do, I think it advisable to sit tight ai 
be quiet, and think of the best way out of the trouble. 
pel gd lose their heads at once, and appeal to others 
to help. 

Your correspondent ‘‘ ——Gx.” sees the value of the 
prime cost office. A certain time ought, without doubt, 


value of the materials and tools he uses, as well as the 
general commercial knowledge of engineering. __ 

Few engineers, whose aim it is to make an income, 
seem to realise that the best knowledge to get hold of is 
that which they can sell for the highest price; that 
which has the highess market value. 

They will be able to sell their knowledge of the design 
and cunstruction of a steam engine, but that alone does 
not run very high nowadays. 

A successful engineer requires and must have a head 
full of tact and good common sense. Ability to take in a 
situation at a glance. One who considers his own 
interests as being of the first consideration, and deals out 
little leniency with any one, will seldom fall. 

Ev profession and trade is so overcrowded, that 
competition is intensely keen. Every man is trying to 
overstep his neighbour. Each profession has its small 
struggling crowd beneath it, each one ning. keep 
going. But only those who can face reverse with courage 
can recover themselves, and at last taste success after 
much tribulation. A + deal of misfortune, so-called, 
is really the fruits of idleness and want of energy. Many 
excuse themselves with the plea of ill-luck. Ruskin, in a 
lecture on ‘‘ The Future of Kagland,” at Woolwich before 
the R. A. Institution in 1869, says: 

“* For all education begins in work. What we think, or 
what we know, or what we believe, is in the end, of little 
consequences. The only thing of consequence is what 
we do; and for man, woman, or child, the first point of 
education is to make them do their best. It is the law of 
good economy to make the best of everything.” 

In conclusion, Mr. Editor, I hope you will be good 
enough to allow this subject to be discussed a while in 
rene sapentae journal, until it has: been thoroughly con- 
sidered. 


October 30, 1900. 


Yours, &c., 
Nit DESPERANDUM. 





To THE Eprror oF ENGINEERING. 

Srr,—The letters re ‘‘ Young Engineer” have, I must 
say, amused me very much, but the letter signed ‘‘ H.,” 
in your last week’s’ issue, is to my mind the best that has 
appeared, and the only sure road to success lies in ‘‘ H.’s” 
one sentence, ‘‘ while enroret: it pays best to attend to 
the work to the best of one’s abilities,” and this must be 
so, whether it be in engineering or any other walk in life ; 
for, to succeed, we must not only take a pride in our work, 
but make such work our pleasure, instead of during our 
work to be continually talking and thinking of some other 
subject or amusement in which we take a Y sewed —,. 
I, for one, -always believed that if we fail to do our best 
in whatever sphere of life we find ourselves, we have 
certainly lost the genta of learning something to 
our advantage ; and I am a strong advocate of early train- 
ing in the workshops, for the sooner a boy is taught to 
use his hands and a hammer properly, the sooner he will 
be able to earn his own living; and it is a well-known 
fact, that honest hard work will make more brains than 
all the money in the world can buy. 

It may stimulate some Mg who are thinking of 
learning engineering to know how one has succeeded, and 
I will give a short outline of one of our most successful 
engineers in one of our — cities. As a boy of under 
ten years of age he left his Church school, and commenced. 
work at six in the morning until six in the evening, finish- 
ing at four on Saturdays. His first situation was connected 
with crate-making for Seen glass. At eleven years of 
age he commenced pile- making for piling scrap iron 
on for the me , oe forge, for age eal ' 4d. 
per gross, driving eight of. nails, and han ‘our 
gross of boards, and at this, after a time, he made as much 
as 2s. in one day, —— 48 gross of nails and handling 
24 gross of boards. At 12 years of age he commenced at 
a bolt and screw works, screwing screws for 5d. = gross; 
next, at 13, he went to striking for a foreman in the smith’s 
— and during the foreman’s attendance to other work, 
used to ay his own hand at the fire, and one day the fore- 
man found a ?-in. bolt had been e on his return, He 
asked who had made ~ and the boy told him he had; he 
then put the boy at a fire, and when asked if he would 
like to work by piece, the boy of 14 replied ‘‘ Yes!” 
although no boy previously had commenced piecework 
under three months’ practice, and his first week’s earni 
were 10s. 44d. At 17 the boy was taken from the bol» 
oliver to the anvil ; when at 18 he had advanced so far 
that the foreman always asked his advice on any new 
a or arrangement of machines, : 

At 19 he left a good w to work for 9s., in order to 
get better work. At 19} he again made a change, com- 
mencing piecework at one of the largest engineering 
works in the city, and was soon earning 2/. per week. At 
21 he went to two other works, and at 22 settled down for 
seven years at one works. During these seyen years two 
of his suglogess died, both practical workmen ; then came 
one who had no training as an engineer, who tried 
several, what was thought, improvements, most of which 
were failures. This induced the one referred to to sug, 
gest certain improvements, which in some cases were 
adopted, and are in use to this day by the firm. He then 
invented a new arrangement, an his employer if 
he would join in taking out the patent, which he refused 
todo. He therefore had to take out the patent himself, 
having to borrow 30s. to enable him to do so. He then 
off it to his employer, who declined it, and dis- 
charged him. He afterwards offered his late master it 
twice, but it was declined as worthless. Then he con- 
sidered he had done his duty to his master, and would try 
his best to commence on his own account, 303. in debt, 
He did so, after having promised his late master never to 
undersell him in price. : 

For nine years he worked on, with the loan of 300/., 








en Cheops out of several millions ?” 
again : 


to be t by the aj tice in the general offices of his 
pct dng be he cout Ieee a little about the monetary 


getting his machines made, after which he commenced a 
works of his own, and it is now 22 years since he com- 
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menced business. His firm is now a limited com- 
pany of 85,000/. capital, which paid 10 per cent. on the 
ordinary shares last year, and was com f made limited for 
family reasons, the whole of the capital remaining his own 
with the exception of about 1000/. In addition to this, he 
has at his call nearly half as much more, and he has taken 
out from time to time about 20 patents. One of his latest 
is most. ex esteemed by all experts; and yet this 
one indivi has never gone to any book (Molesworth 
or any other) for anything he requires, either design of 
machines, works, house, or private grounds, and for their 
size these are aso poset to none in the city from 
which he has sprung. Therefore, if one has, as I may say, 
without education and certificates as to qualification, done 
so much—and he is only one of many such cases in engi- 
neering—what a duffer ‘‘ Lucifer” must be, with all his 
experience and high-class education ! But this, tomy mind, 
is ry to practical engineering, and if instead of so 
much school training those would-be engineers would 
commence earlier in the workshops, then there would be 
less “* Lucifers” unable to produce any light whatever. 
Sorry to have troubled you with so long a letter. 


Yours, &c., 
October 30, 1900. Marcu. 





ILLUMINATING GAS FROM SEWAGE 
SLUDGE AND COALOWNERS’ COMBINA- 


TION. 
To THE Epitor OF ENGINEERING. . 


S1r,—Two years since the results of experiments mad 
at this works, as indicated above, were published in the 
technical journals. Since then, further experience has 
been gained. Some of the material has been carbonised 
in ordinary inclined retorts upon a manufacturing scale. 
A mixture of about 25 per cent. of sladge and 75 per cent. 
of coal was used. In the first a difficulty was 
experienced with the ‘‘ heats” due to the excessive mois- 
ture. The sludge contained an average of 28 per cent. of 
moisture ; hence, with the coal mixture it equalled 7 per 
cent., excluding the moisture in the coal, an altogether 
too high a figure for successful working. 

Some of the sludge material, after being dried and 
mixed with coal, did not fg me any ey | in the 
matter of carbonisation. e fundamental difficulty is 
the moisture ; if this can be overcome many gas engineers 
would doubtless be wee to make extensive trials and 
use of the material. Of the patente of utilising 
sludge when dried, I am now thoroughly convinced. 

The cost of labour alone, as compared with coal, shows, 
as might be expected, a large increase. This can be 
counterbalanced if an enterprising sanitary authority 
could be indu to pay to the gas department the 
amount it now costs them to di of the - material 
either by destruction or otherwise. The cost of construc- 
tion, including labour, fuel, and capital charges, in some 
towns 1s enormous. / 

With the present exorbitant price of coal, an experi- 
ment on a large manufacturing scale running continuously 
for some time would be most interesting and useful. 

At these works we have an oil enrichment veges ye 
allows the illuminating power of the gas to be raised to 
the required standard when —— sludge, and at many 
works carburetted water gas, Clark’s maxim carburetter, 
or other enrichment proceses are available for similar 


pu , 
More will yet be done in the direction of carbonising 
sewage sludge for the purpose of obtaining illuminating 


gas. 

A mixture of coal smudge and the compressed mae 
sludge cake would carbonise splendidly, but by itself 
the viscosity of the material unless absolutely dry, would 
prevent anything satisfactory being accomplished. 

There is not any objectionable odour resulting when a 
retort is drawn which has been charged with sludge, the 
material having been perfectly destroyed. The complete 
destruction of the material commends itself upon sanitary 
grounds. 

If some engineers would make experiments from time 
to time as opportunity occurred, important results would 
be forthcoming. The time involved in. the poe 
research work in this direction would be 7 repaid. 
I am unaware whether anything has yet been done with 
the Patent No. 20,184, taken out in 1897 by Mr. W. 

ancer, of Manchester, for ‘‘ Producing Gas from Sewage 
Sludge.” I was pleased to see recently a report of some 
tests made at Chorley showing 4000 cubic feet of 20-candle 
gas as being obtained per ton from dry se sludge. 

The excellent Pa r read by Mr. Duncan eron, the 
City Surveyor of Exeter, in 1898, at the Association of 
Municipal and County Engineers, conveyed the valuable 
information ‘‘ that one of the most notable points observed 
in the Exeter (septic) tank had been the hitherto unrecog- 
nised energy stored in the sev'age, as evidenced by the 
production of marsh gas.” Healso stated that the works 
and public baths adjoining at Exeter had been lit with 
the in addition to many other items of interest fur- 
nished by him. With the many suggestions as to manu- 
facturing gas from gar and numerous other refuse, 
much remains to be done, but it is only by tentative 
efforts some preliminary information will be available. 

If anything can be done to checkmate the unreasona! 
designs of the coalowners and the ‘‘ squeezing” operations 
oe Masham rr; serene as, & step in maintaini 

e ty pire ve been accom 
The coalowners have combined to raise prices beyond all 
reasonable limits, and it now remains for the large coal 
consumers to combine to resist them. Such combination 
can take various forms. 

Epwarp A, HarMAn, 
Engineer and 
Gas Works, Huddersfield, October 29, 1900. 


ble| of quicksilver is per bottle, the contents of which vary in weight from 70 Ib. to 80 1 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


AvGusT. SEPTEMBER. OctToBER. 











and each horizontal line repre- 


ms each vertical line represents a market day, . 
i i d 1l. inall other cases. The price 
tes, hematite, Scotch, and Cleveland iron, an in - Thee aaotal prices are 


Tin plates are per box of I.C. cokes. 
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Pic 1x Gurmany.—The production of pig in Germany| tons. The aggregate production for the first sevet 
in July_was 695,213 ge com evith 685,434 months of this yomn-wes 4,746,770 tons, a3 compared aor) 
tons in July, 1899. The total of 213 tons t- 857 tons in the corresponding period of 1998. It 


represen 685, 
Re: | 4,219,325 tons in the corresponding 
A thle yous wes psc etd ens mag a be seen that there has been a great extension of th 


ee , 40,860 | will 
casting pig 114,735 | output during the last two years. 


fining and speigel pig 134,541 tons ; 
tons; Thomas pig 405,077 tons; and 
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lateral motion of the coupled bogie is provided for, 
have been fully explained in our previous notices. 
The Exter lever brake acts on the four wheels of the 
truck, and the four outer wheels of the main frame, 
on the former with two-fifths and on the latter with 
three-fifths of the total brake power. The chief di- 
mensions are : 

Diameter of cylinders 

Stroke ... 


520 mm. (20.5 in.) 
630 ,, (3 


” 


“1 OES 24.8 ,, ) 
Driving wheels, diameter... 1200 ,, (47.2,, ) 
Wheelbase of mainframe... 2680 ,, (105.5,, ) 
oe truck ... 1430 ,, ( 56.0,, ) 
Sy total ... 6860 ,, (270.0 ,, ) 
Valve gear ; Allan 
Steam pressure 12 atmospheres 
Grate area 


ro so ... 2 378q. m. (25.5 sq. ft.) 
Heating surface, firebox ... 8.38 ,, ( §{ a 
tubes ....129.14 ,, (1390 ,, 
... 137.52 ,, (1480 ,, 
.. 6cub. m. (212 cub. ft.) 
. 1500 kilogs. (14 tons) 


” 


Total = 
Water tank capacity 
Coal capacity... 


Load on each of five axles... 14.3 ,, (14 ,, ) 
Total weight, in working 

order... pas ee pot OE 
Weight, empty Dae: 





INDUSTRIAL NOTES. 

Tur American Federationist for October gives an 
account of ‘‘the miners’ struggle” in the anthracite 
regions of the coal-getting industry in the United 
States. If the account given be at all correct—and 
there is no reason to suppose that there is any element 
of untruth it—then there appears to be ample cause 
for the recent strike of ne: mene The great strike 
in July, 1897, in which some 25,000 members of the 
‘* United Mine Workers of America” took part, was 
followed immediately by the cessation of work of some 
125,000 non-union workers in the bituminous coal- 
fields, all sections making common cause on that occa- 
sion. The strike was the cause of some serious riots, 
which were repressed by the military, and judicial 
injunctions limited for a time the action of the unions. 
But in spite of the forces combined against them, the 
men were succeesful in getting an eight-hours day, in 
materially increasing their wages, and establishing 
better conditions of labour in some respects. It 
appears, however, that the miners in the anthracite 
regions did not ye Ye to any extent in the advan- 
tages then gained. The report states that not only 
was their condition stationary, but actually became 
worse, by reason of the rise in prices of all the neces- 
saries of life. In consequence of this, the men began 
to organise, for they saw that advantage was taken of 
their unorganised state by the mining companies. The 
organised unions came to their assistance, and soon it 
became apparent that the men in the anthracite regions, 
like those in the bituminous regions, would take action 
unless the conditions of employment were changed for 
the better. After some preliminary work, a conven- 
tion was arranged to formulate plans. 

The convention met on August 17 last. The griev- 
ances complained of being stated and discussed, the 
following remedies were proposed and carried as a 
basis of action : 

‘*], The abolition of truck stores, owned by the 
companies, at which the miners were forced to trade. 

**2. Abolition of the deduction of a dollar per month 
for services of doctor, in whose selection the miners 
have no choice. 

‘« 3. Reduction in the price of powder from 2.75 dols. 
to 1.50 dols. per keg. 

‘4, Observance of the law that the miners be paid 
in cash semi-monthly. 

**5, More equitable basis for weight of coal on which 
ton rates are paid. 

‘*6. An advance of 20 per cent. on all wages less 
than 1.50 dols. per day ; an advance of 15 per cent. on 
wages between 1.50 dols. and 1.75dols. per day, and 10 
per cent. on all wages above 1.75 dols. per day. 

The men were so thoroughly satisfied with the 
moderate character of their demands, that they asked 
the mincowners to be represented at a joint conference, 
with the view of adjusting the matters in dispute. 
This invitation the mineowners ignored. The miners 
then submitted their case to the United Mine Workers’ 
Association of America, which body tried to bring 
about a conference ; that :nvitation was also ignored. 
Appeals were then made by public men of all sorts for 
conciliation and arbitration, but without avail. Then, 
on September 17, some 125,000 men out of a total of 
140,000 men laid down their tools and ceased work, 
under the authority and with the approval of the 
United Mine Workers’ Union. This brief statement 
of facts shows that the men tried to avert a strike, and 
places their action in a better light than the tele- 
graphic messages from time to time have done. 

he chief cause of complaint was the truck system, 
a system which, if honestly administered, might be of 
advantage in mining districts, but which has always 
been a source of evil in connection with labour. it 
will be seen that the question of recognition of the 
union only comes in incidentally ; it was not in the 


list of proposals; it arose out of the refusal of the mine- 


owners to treat either with their own employés or with 
the representatives of the United Miners’ Union. The 
strike is now said to be over, the mineowners having 
conceded most of the men’s demands, or arranged a 
mode of doing so. 

The American Federationist has other articles of 
importance ; one, on the question of “‘ recognition,” in 
which the writer argues strongly in its favour. The 
article on ‘“‘no compulsory arbitration” shows the 
current of American workers’ thought on this ques- 
tion : arbitration, yes; but not compulsorily enforced. 
Reports are given of Labour Day parades in Toledo, 
Ohio, with an illustration showing the procession ; also 
of Labour Day in Cleveland, Ohio, which took place 
on a wet day, but the procession went ita rounds in 
spite of the soaking rain. It was the same at Erie, Penn- 
sylvania, when there was a downpour of rain. The 
reports from the district organisers of the American 
Federation of Labour give an insight into the work 
that is going on, and the progress which is being made 
in the several States of America. One of the matters 
which seems to be taking hold of the labour unions is 
the question of trade union labels. Employers, as a 
rule, do not like the label ; but with some it works 
out to their advantage. A State Labour Commissioner 
defends the Department against the charge of not 
enforcing the eight-hours’ law, and other laws in favour 
of labour. In one case, 35 men, discharged because 
they belonged to a union, had to be reinstated. 





There appears to be considerable alarm in the minds 
of the more prominent men connected with the 
Western Australian mining companies, in connection 
with the Bill now before the Parliament of that colony 
for the creation of Boards of Conciliation and a Court 
of Arbitration for dealing with labour disputes. The 
influential deputation which waited upon the Agent- 
General in order to present a petition against the Bill, 

rotested very strongly against some of its clauses. 
ndeed, the chief spokesman, Mr. Seton-Karr, M.P., 
stated that they were alike opposed to the principle and 
to the provisions of the measure. The two strongest 
ints urged were the proposed composition of the 
rd, which, it was said, would prevent the share- 
holders of mining companies from being adequately 
represented, leaving such representation, in fact, 
mostly in the hands of local mineowners or local com- 
panies, while the greater companies, the shareholders 
in which were mostly in this country, would be practi- 
cally excluded. The other point was that in the 
event of a dispute the company or employer must pay 
the wages of the man or men until the question at 
issue was settled. Both of these points are well 
worthy of careful consideration. The Agent-General 
did not fully concur with the wholesale condemnation 
of the Bill by members of the deputation. He urged tue 
necessity for averting labour disputes, and ‘monet that 
the interests for capital would be safeguarded by the 
Government and by the representatives of the mining 
companies in the colony. The fear of the capitalist is 
that the representatives of labour will have the best of 
it. It may be so, for the labour vote is strong. 





Of all the labour disputes which have taken place 
recently, that in connection with the lightermen on 
the River Thames seems the least defensible. There 
are some slight differences between the case as put by 
the master lightermen and that put forward on the 
part of the men, but each side agrees that the main 
question at issue was the interpretation put upon a 
clause in the award of Lord Brassey, under which the 
men have worked for the last 11 years. If ever there 
was a case where the intervention of a third party 
was needed, this is the case. It is, indeed, desirable 
that Lord Brassey should himself interpret the clause 
in dispute, for he is an expert in most matters con- 
cerning shipping. Perhaps no one is better qualified 
to deal with the question, unless it would be one of 
exceptional experience connected with the trade itself, 
and that, of course, is out of the question. The sin- 
gular thing is that both parties profess to agree that 
arbitration is necessary, and, as a matter of fact, 
negotiations went on for some time with a view to 
arbitration. Why, then, the sudden rupture? There 
was a deadlock in the negotiations, it is admitted. 
After that, there is a difference of opinion as to the 
action of each party respectively. The employers 
allege that new demands were made; the men say 
that some firms refused to act upon the terms of the 
award :_ neither asserts that the award itself is at 
fault ; it is only a matter of interpretation. Only a 
third party can decide as to the real facts of the case, 
and their bearing upon the matters at issue. There 
are three tribunals to whom such questions can be 
referred—Lord Brassey, the Board of Trade, or the 
Conciliation Board of the London Chamber of Com- 
merce, either of which would see that justice was 
done as between the parties. 





At the annual meeting of the National Federation 
of Miners, held at Saltburn last week, Mr. B. Pickard, 
M.P., the President, stated that five-sixths of the 





mining population of Great Britain belonged to the 





Federation. There were 450,000 men belonging to it 
as financial members, and he urged in his speech that 
they should all pay Is. a year to an election fund 
which would enable them to send 70 members of the 
Labour Party to the House of Commons, and keep 
them when there to work in the cause of labour. 
Speaking as to the work of the Federation, he said 
that they set out with a determination to obtain a 
living wage; they had, in fact, obtained a fixed 
minimum and maximum, and he declared that an 
attempt to attack the minimum wage would be foi- 
lowed by another struggle similar to that of 1893, but 
of an intensified character. Nine-tenths, at least, of 
all the men in the Federation would fight tothe death 
to maintain that minimum. As to the Eight Hours’ 
Bill, he thought it not unlikely that the party at pre- 
sent in power would give them that measure in order 
to secure their votes. Mr. Cowie declared that 90 per 
cent. of the miners were in favour of the Bill, and that 
if a ballot were taken his statement would be found to 
be true. The Lancashire delegates confirmed this 
view, Subsequently a delegate from Nottingham pro- 

a resolution instructing the executive to ap- 
proach the mineowners with the view of obtaining a 
reduction in the working hours to 74 hours per day. 
This resolution was carried by a large majority. 

As regards the Compensation Act a demand was 
made for its amendment generally, and especially as 
regards its application to all sections of workers, and 
that compensation should date from the time of the 
injury. The licensing of schemes for contracting-out 
was severely condemned; cases were mentioned in 
which the men warmly protested against the action 
of the mineowners, but the Registrar granted a certifi- 
cate notwithstanding. Some instances were given by 
delegates as to the inadequate amount in cases of fatal 
accidents, the sum being only about one-third of what 
it would have been under the provisions of the Act. 
The conference made a dead set against the employ- 
ment of unskilled men in the mines, asa danger to life 
and property. It is alleged that many foreign miners 
are employed who do not understand the English 
language, and could only be employed under the direct 
supervision of English skilled miners. One case was 
cited in the Rhondda Valley where, in one pit, six 
Italians were employed who neither understood English 
nor Welsh, and when one was found with a pipe in his 
pocket the charge against him was dismissed on the 

round that he did not understand the regulations. 
This is serious from a safety point of view, but the 
men must be careful not to use this weapon against 
workmen, simply because they are foreigners. The 
President urged that the miners could protect them- 
selves if they were united. As regards special rules 
they had great difficulty in obtaining what they 
wanted, and action was threatened if the Home Oftfics 
failed to frame adequate working rules, or if the 
inspectors neglected to see that they were properly 
carried out and enforced. The conference engaged in 
some more or less political speeches, but on the whole 
the matters discussed had reference to the welfare of 
the class represented by the National Miners’ Federa- 
tion. 





The position of the engineering trades in Lancashire 
is somewhat variable. Lcomotive builders are full of 
work. Important orders have been recently given 
out, while —- contracts are being settled, and at 
the same time a large amount of new work is coming 
forward. All branches of electrical engineering are 
exceptionally busy, and there is plenty of work 
in prospect. Machine toolmakers, however, complain 
that the work in hand is running out faster than new 
orders are coming in, but in this case it is possible 
that new work will be ready by the time that the 
chief firms can guarantee early delivery. Textile 
machine makers are badly off for work, the industry 
being in a depressed condition. General engineering 
is much in the same position as it has been of late. 
Boilermakers, ironfounders, machine workers, smiths, 
and strikers are fairly well employed in most instances. 
As regards the iron trade, there was a sudden and un- 
expected reduction announced last week by the Lanca- 
shire bar makers of 20s. per ton on their previous 
list rates. A similar announcement was made on 
the part of the North Staffordshire firms. Y orkshire 
makers reduced their rates 20s. per ton for delivery 
in Lancashire and 10s. per ton for other districts. 
Altogether, the reduction during the last month is 
equivalent to 35s. per ton. These reductions will 
necessitate a similar or proportionate reduction in pig 
iron. The drop in prices will also affect the wages of 
ironworkers under the scale. The steel trade is also 
in a weak state, prices being reduced. These a 
tions, especially if the price of coal is reduced, Wi 
tend to give a fillip to the iron and steel-using in- 
dustries in many cases. 

The strike of motormen and conductors connected 
with the Ashton, Oldham, and Hyde branch of re 
British Electric Tramway Company’s system, a 
has been in progress for some weeks, was — : 
to the verge of settlement towards the close of las 
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week. The company agreed to refer the matter to the 
Board of Trade, and agreed to reinstate all the men 
ding the arbitration, The secretary of the men’s 


sien provisionally accepted the terms offered by the 


directors. 





The position of the iron trades in the Wolverhamp- 
ton district last week was unsatisfactory, little or no 
improvement bein manifest as regards new business. 
Buyers were holding back : for concessions, which 
manufacturers were not inclined to give. Plenty of 
offers were in the market, and some large contracts 
were ready if accepted. It was reported that marked 
bars were in fair demand on the old basis of 11/. 10s. 
per ton, and some good orders were booked. Makers 
of common bars had numerous inquiries, but terms 
could not be agreed upon. On market day there was not 
even a rumour of the reduction which is stated in the 
previous note as to Lancashire, but the feeling was 
general that a reduction must take place, or short time 
would result. The engineering and allied trades con- 
tinue to be well employed generally, but the pressure 
is greater in some cases than in others. The hardware 
industries also are, as a rule, well employed, but there 
are instances of a pending slackness unless the price 
of material and of coal is reduced. Probably the later 
announcement of a reduction in finished iron will give 
a stimulus where such is needed. 





In the Birmingham district there appears to have 
been a good deal of negotiation going on, but there was 
not much actual business on "Change. It was thought 
that trade was unsettled both at home and abroad, 
but makers were hopeful of a revival, especially as the 
South African War is drawing to a close. There is 
some soreness as to the report that the Government 
had given orders to some American firms; and it is 
thought that more will be heard of this subject. There 
was a report on Change that Messrs. Pearson and 
Knowles had reduced the price of their iron 20s. per 
ton, and that North Staffordshire had reduced the 
price by 103. per ton. But there was no official con- 
tirmation of it, though the fact was announced on the 
following day. The marked-bar makers actually met, 
and decided not to reduce at present. As regards the 
engineering and allied trades, the position is fairly 
maintained, though the pressure has abated. The 
other iron, steel, and other metal-using trades vary 
somewhat, some being busy, some slack, and some 
moderate. 





The lock-out of the blind men at the Kensington 
Institute, which had lasted three months, has ended, 
and the men are again at work. The trouble arose 
out of an article in the Blind Advocate, which is 
the official organ of the National League for the Blind. 
The men were members of the league, and were asked 
to express disapproval of the article, which they de- 
clined to do. They subsequently did so, and then 
resumed work on the old terms. The offence was not 
a grave one, but the punishment was severe. 





At a joint meeting of the railwaymen, held in 
Cardiff, addresses were delivered in favour of the 
establishment of a Conciliation Board, and a com- 
mittee was appointed to further that object. Nego- 
tiations are going on favourably, and it is said that 
100,000 miners in South Wales have promised to 
support the movement. 


Nearly 2000 men employed at the Moss and Chapel 
House Collieries, Skelmersdale, came out on strike on 
Wednesday in last week, in consequence of a dispute 
about wages. The majority, however, returned to 
work on the following day, pending a consideration 
of the differences which were to be inquired into. 


The proprietors of one of the works at Antwerp, 
last week, conceded the demands made by the diamond 
cutters, and about 250 of the men on strike resumed 
work. There seems to be some kind of understanding 
among the diamond workers that if the Antwerp men 
are successful, those in Amsterdam will strike for an 
eight hours day. But they refused to come out while 
the strike was pending. 








. The Women Workers’ Congress held at Brighton 
uring last week devoted itself rather to social pro- 
k ms, than to matters of an industrial character. 
_ the question of domestic servants there was a good 
= of difference of opinion, but Mrs. Flora Annie 
teel, the novelist, advocated the registration of 
registry offices, as, in her opinion, some of those denomi- 
nated such were sinks ‘Of iniquity. There may be 
some good in the suggestion. 





Burnos Ayres.—Buenos A i 

® yres had a population of 

can " the close of 1899, This total exhibits an increase 

. -»01) when compared with the corresponding popula- 
at the close of 1898. Buenos Ayres now ranks 


a among the professedly-Christian cities of the 








IRON AND PHOSPHORUS.* 
By J. E. Sreap, F.I.C. 
(Continued from page 515.) 
PART II. 


INFLUENCE OF CARBON ON IRON ConTAINING PHOs- 
PHORUS WHEN MELTED TOGETHER. 


THE study of po ge binary compounds is comparatively 
easy compared with the research relating to compounds 
containing three or more elements, and in giving the 
results of a large number of Sa Pl with compounds 
of iron with carbon and phosphorus, I do not wish it to 
be supposed that the research has been more than just 
commenced. 

In studying the bo ge wees containing both separated 
massive carbide and phosphide of iron, existing as they 
often do side by side, it has been found that the etching 
methods will not develop indications sufficient to enable 
the microscopist to tell one from the other. Mr. Osmond 
and I have independently discovered that the very 
beautiful method, employed first by Professors Behrens 
and Martens, which consists of simply heating the 
polished metals till they are more or less coloured by 
oxidation, enabled them to do so.+ Carbide of iron on 
heating takes the oxidation tints of straw-yellow, yellow, 
brown, red, purple, blue, and silver-grey in sequential 
order. Phosphide of iron passes through the several 
“—— of colour, but not so rapidly as the carbide. 

hen a piece of metal which contains carbide and phos- 
phide of iron is heated (by placing it-on an iron plate 
which is heated by a flame under it) until the section 
assumes an orange colour to the raked eye, and is then 
rapidly cooled by placing it on a bath of mercury tocheck 
further oxidation, on examination under the microscope 
the carbide will be seen to be red and the phosphide of 
a pale yellow colour ; cr if heated till the carbide is blue, 
the phosphide will be brown or red salmon colour. 

It requires a little practice to heat the metal to the 
exact degree, but as the surface is not corroded in any 
way, if failure follows the first attempt, it is easy to re- 
peatedly re-polish and heat again the same specimen 
until success is attained. 

Objects prepared in this way are not only most valuable, 
but, owing to the gorgeous colouring, may be classed as 
very beautiful. 

The phosphide is a little softer than the carbide, and 
when the two bodies are juxtaposed in massive form, 
polishing removes the former relatively a little more 
rapidly than the latter, leaving it in relief, but the dif- 
ference is not sufficiently marked to be of any certain 
value ; and although softer than the carbide, it is too hard 
to cut or saw with the hardest steel blade. 

The Effect of Carbon on Saturated Solutions of FesP in 
Iron.—In prosecuting this research, the first aim was to 
ascertain what effect increasing additions of carbon would 
have upon saturated, or nearly saturated, solutions of 
phosphide of iron in iron. 

In making the trials, 2 compound was used containing 
1.75 per cent. of phosphorus, equal to 18 per cent. of the 
phosphide eutectic, or about 12 per cent. of phosphide of 
iron, FesP. This was effected by melting it with in- 
creasing proportions of well-calcined charcoal in mag- 
nesia-lined plumbago crucibles. The mixtures were 
covered with lids of magnesia, consolidated by an ad- 
mixture of magnesium chloride, and over this a Jayer of 
graphite was laid, and finally the crucible was closed 
with a fireclay cover, and the mixtures melted in a 
coke fire. 

The results proved that the carbon at the point of 
solidification throws out of solution a certain proportion 
of a phospho-pearlite eutectic, the softer constituent 
juxtaposed with the phosphide consisting of pearlite 
instead of iron phosphide solid solution, 

The proportion so thrown out steadily increases with 
the carbon. When the carbon is small, the phosphorus 
eutectic is found at the junctions of the grains more or 
less completely enveloping them, and surrounding it the 
pearlite forms most ect fringes, well illustrated in the 
two photographs (Nos. 8 and 9), where 1.75 per cent. 
phosphorus is associated with 0.125 per cent. carbon. 
With 0.7 per cent. carbon the mass of the grains consist 
of pearlite, but there still exist areas of the phosphide, 
saturated solid solution. (Photograph No. 10.) 

As the carbon increases the amount of the phosphorus 
eutectic and the pearlite also increase in quantity, until, 
when about 0.8 per cent. carbon is present, the grains 
consist entirely of pearlite. 

When the carbon is increased to 1.4 per cent. the 
eutectic of phosphide becomes surrounded by a solid layer 
of cementite or carbide of iron, which increases in thick- 
ness as the carbon is increased. The envelopes of carbide 
are solid, and do not consist of two constituents, whereas 
the enclosed matter bas the usual broken-up duplex 
character of a eutectic. The white carbide and phos- 
phide appear to run into one another. When a section 
of the metal was heated till the eutectic assumed a yellow 
tint, the cementite borders assumed a fine red colour ; it 
was easy then to see that the carbide was separate from 
the phosphide at a most clearly marked junction, (Photo- 
graph No. 11.) : 

On reheating it to about 900 deg. Cent., and allowing 
it to cool moderately rapidly, the greater mass of cemen- 
tite was found no longer as an envelope to the P ae agAe g 
eutectic areas, but now existed as independent cells, 
cutting up the original large grains of lite into a 
number of smaller grains. The phosphide eutectic re- 
tained its original position. 

This observation appears to demonstrate that whereas 
the phosphide eutectic does not diffuse at 900 deg. Cent., 





* Paper read before the Iron and Steel Institute. 
+ See Appendix IV. 








the carbide passes into solid solution at that tempera- 
ture, and is, on cooling, redistributed between the newly 
formed pearlite grains. In other words, it behaves in a 
similar manner to what it does in high carbon steels free 
from phosphorus. The eutectic, although retaining its 
original position at 900 deg. Cent., undoubtedly must 
have become liquid, for it had altered its ter ; the 
two constituents were in a much finer state, and re- 
quired much higher magnification to see that they were 


separate. 

The following Table gives analyses of a series of the 
metal containing about 1.75 per cent. phosphorus, and 
various proportions of carbon : 




















Phosphorus. 
Nos. Carbon. See Te EO LAs ae 
Io Free Feg P. Ia Solution. | Total. 
percent.| per cent. percent. | percent. 

1 Nil Nil 1.75 | 1.76 
2 0.123 0.18 1.37 1.55 
3 0.180 | 0.59 118 1.77 
4 | 0.70 140 0.75 1.75 
5 0 80 1.06 0.70 | 1.76 
6 140 1.16 0.60 1.56 
7 2.00 | 1.18 0.55 173 
8 3.60 1.40 0.31 1,71 





These results were obtained on small specimens, rather 
rapidly solidified. It is probable that if the mass in each 
case had been greater, and the cooling bake the solidi- 
fying points slower, the relative proportion o _—e 
thrown out of solid solution would have been different. 

The method of determining the free phosphide, al- 
though the best at command, gives approximate results 
only ; but the errors should not exceed 5 per cent. on the 
quantities given. It was expected that a larger propor- 
tion of the poo would have been thrown out of 
solution by the higher percentage of carbon. 

The results are interesting as proving that carbon will 
not throw the whole of the phosphide into the separate 
state, that a persistent residuum still remains in solid 
solution, even although the carbon is as high as 35 per 
cent. When the carbon is still further increased, a large 
quantity of massive cementite is present, and an entirely 
new eutectic is found. The original phospho-pearlite 
eutectic dissolves a portion of the carbide of iron, which 
does not separate, but solidifies with it, forming a com- 
plex compound mixture, in which thin parallel plates of 
carbide of iron, cutting up the phospho-pearlite eutectic, 
are easily detected under the microscope. This eutectic 
does not appear to be formed till the carbon approaches 
2 per cent. 

It is always present in white phosphoretic pig ircns. 
Its exact composition has not yet been determined. A 
sufficient quantity of the compound free from other 
elements, such as silicon, manganese, &c., was difficult to 
obtain, on which to squeeze out the eutectic by by draulic 
pressure, 

A small quantity of metal yielded a fusible liquate of 
the following com y osition, viz : 





Per Cent. 
Phosphorus ... 7.05 
Carbon atl 1.30 
Tron 91.60 
99.90 


This was not pure, and is only given here as representing 
the approximate composition of the eutectic. 

The Effect of Carbon on Iron containing Less than the 
Saturation Proportion of Phosphide Phosphorus when 
melted together.—When the phosphorus is in much smaller 
quantity than 1.7 per cent., if the carbon is in sufficient 
quantity, it still causes a separation of phosphide. 

An excellent wanes of this has been afforded by Mr. 
E. H. Saniter, who discovered in the hearth of an open- 
hearth basic furnace a piece of partially converted metal 
which had remained in the bed of the furnace when it 
was cooled down for relining. 

An analysis of this metal yielded in my laboratory : 


Per Cent. 
Carbon (by combustion) ... 1.23 
Manganese ... oe in 0.45 
Silicon 0.06 
Sulphur ae 0.18 
Phosphorus ... 1.38 


A portion broken off from the same material yielded _ 
the following result by Mr. Saniter’s analysis : 


Per Cent. 
Carbon aS 0.98 
Manganese ... 0.42 
Silicon 0.055 
Sulphur sed 0.018 
Phosphorus ... él ave og 0.84 
These analyses are far from concordant, and are evi- 


dence of the great difficulty of obtaining two pieces alike 
from a mass of metal when large quantities of phosphorus 
are present, and the cooling has been done very slowly. 
The following remarks, therefore, apply to the speci- 
men supplied to me by Mr. Saniter, about 3 centimetres 
square. 

kh portion of this was crushed to coarse powder in a 
steel-crushing mortar, and determination made of the free 
and insoluble phosphide, with the following result : 


Per Cent. 
Phosphorus as free phosphide... ne 0.76 
Soluble phosphide... ... a See 0.62 


The phosphide of iron was exceedingly brittle, and 
was located in greatest measure on the outside of the 
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ins, so that on crushing the sample the ter part of 
it was found in the finer portion of the crushings. These 
were sieved off, and analysis made of the coarser material 
left on the sieve. 


Per Cent. 
Phosphorus as free phosphide ....... 0.222 
si insoluble phosphide ... 0.606 
Total phosphorus eS ae 


a result approximating closely to the previous one, and 
showing that the pearlite grains themselves contained 
about 0.61 of phosphorus. 

The microscope revealed the presence of large crys- 
talline grains of pearlite surrounded by very thick en- 
velopes of what appeared to be massive carbide of 
iron (cementite). There were also globular-shaped 
masses of phosphide eutectic surrounded with cementite 
in the centre of the grains, and idiomorphic crystals of 


Fe.P. 

The envelopes were not of the character of phosphide 
eutectics ; but were generally massive and homogeneous, 
excepting at the points where three grains joined together, 
when they were more or less cut up by inclusions of 
pearlite. aa 

On colouring the specimen by heat tinting, the exterior 
portions of the sections of the envelopes were colou 
red; but in the central portion there was seen a thick 
band coloured pale yellow, a clear proof that the envelope 
was compound in character, and that it consisted of phos- 


phorus and iron ; but, as is very common in alloys, when 
the actual mass of the eutectic is small and the cooling 
very slow, the harder constituent had coalesced or : 
ted and become massive, whilst the softer portion had 
thrown out and united with the greater mass of the 
surrounding metal. When this specimen was heated to 
900 deg. Cent., and was allowed to cool in a few minutes 
| from that i pro ye to 500 deg. Cent., the envelopes 
|in the polished and tinted section were seen under the 
microscope to have the true entectic structure. They 
were considerably thicker, and occupied more space than 





the original phosphide areas. The eutectic so formed 
resembled that in white phosphoretic pig metals. This | 
complex eutectic is what is always found in white cast 
iron containing ee grey On breaking a section of the | 
original metal, which hed been previously polished and 
tinted, the line of fracture passed along the phosphide, in | 
the centre of the cell walls. 

Mr. Saniter, previous to the systematic micro-study re- 
ferred to, when he was chemist to the Wigan Coal and 
Iron Company, having microscopically examined the 
specimen, and having found that the cell walls were con- 
siderably thicker than was justifiable with so little carbon 
as 0.98 per cent., and knowing that the envelope was 
much more brittle than the body of the grains of pearlite, 
he endeavoured, by crushing and sieving, to separate the 





red | more easily powdered envelope from the greater bulk of 


pearlite. Of course, such a crude mechanical process 








could not be expected to give perfect separation, but, with 
the assistance of chemical methcds in addition, he ob- | 


crushing, and the more brittle portion bef bry akan. 
ing from the more malleable, that is ape aes 
granular from the granular matter, with the following 








results, viz. : is 
etal partly crushed and the 
crushing —- by sieving. 
| | | 
Would not pass Passed 
40-mesh sieve 40-mesh bom k 
— a not _sieve 
‘mesh 1-5 per 
97.3 per 12 
cent. — 
t] 
This was crushed 
as fine as possible | 
i j 
A. | 
Would not Passed 
pass 80-mesh 80-mesh 
76.5 per cent. 20.8 per cent. 
This contained x eo | 
‘er Cent. | Per Cent. 
Carbon es 0.64 ~«.. sod ee ze oe 110" 
Silicon - 0.005 .. m1 a oe +» 0.093 
OS pee. ee ee PC 
Phosphorus .. 0620 .. 0 88 per cent. 2.33 per cent. 8.200 
Manganese .. 0.430 .. a is ve -- 16510 
— ] : 
soluble in _Ni 
“engi =Nil.. 5. oat, ws .. 0.20 





Fig. 1. Type of all the metals in Class I.—Polygonal crystal- 
line grains, Solid solutions of FegPiniron. The grains, inder 
like conditions of heating and cooling, increase in size with 
the increase of phosphorus. V x 40. 





Fie. 3. Metal ingot containing about 8 per cent. phosphorus. 
The broad light parts are crystallites of the metal contain- 
ing about 1.7 per cent. phosphorus. The white mottled 
ground mass is the eutectic containing 10.2 per cent. phos- 
phorus. V x 200. 


phide of iron in the centre and carbide of iron on the 
outside. The thickened portions of the envelopes at the 
junction of three grains, where inclusions of pearlite were 
present, consisted mainly of phosphide of iron. (Photo- 


graph 0. 13.) 
If the mass had been cooled less slowly, there can be no 
doubt the central portion of the envelopes would have 


shown the compound structure of the eutectic of phos- 


Fig. 14. Metal ingot containing 0.8 per cent. phosphorus and 
no carbon, and some oxide of iron in globules and in incom- 
plete cells surrounding the grains. Strongly etched with 
nitric acid (20 per cent.). The dark bands in the illustration 
are spaces dissolved away by the acid. V x 40. 





Fie. 4. Ingot containing 10.2 per cent. phosphorus and 89.8 

rcent. iron. It is the eutectic of phosphorus and iron. 

t has only one critical point at about 980 deg. Cent. 
Etched with nitric acid. V x 280, 


tained some most valuable results. By Mr. Saniter’s 
—, his original results are here given in his own 
words : 

“* As was anticipated on examination under the micro- 
scope, it was evident that brittleness was caused by the 
segregation of a hard substance with the appearance of 
cementite along the granular junctions. With a view to 
ascertain its composition the metal was subjected to 


Fig. 2. Metal ingot with 1.8 per cent. phosphorus, showing 
portions of three contiguous grains surrounded by a cellular 
envelope of FesP with a little of the eutectic at the part 
where the three grains meet. V x 280. 





Fie. 5. Ingot containing 11.07 per cent. phosphorus and 88.9 

r cent. iron, showing sections of rhombic or oblique 

idiomorphic crystals of FesP embedded in a ground mass of 
the eutectic. V x 48. 


“ Disregarding the intermediate products, the analysis 
on the left is that of the pearlite grains, and that on the 
right of the table the easily crushed intergranular matter 
 narnp sere | this latter first, the point of most interest 
that phosphide as well as carbide of iron is expelled when 
in excess of a certain point in carbon-phosphorus iron 
mixtures, which no doubt accounts for the more injuriou® 
effect of phosphorus on steels with high carbon: 
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rtion of the intergranular matter was treated 


“A atten 

; excess of 1.1 sp. gr. sulphuric acid for 18 hours 

ae by ool K and the insoluble weilion was analysed with 

the following result : sebaaiies 

Carbon ts 2.07 
Phosphorus “a 10.77 
Tron 85.00 
97.84 


“This works out approximately to a formula of two 
molecules of FesP tooneof Fes. 

“Tf we examine the eutectic containing 0.64 per cent. 
carbon and 0.62 per cent. phosphorus, we find that, after 
allowing for iron to carbon in the ratio Fe,, C, the com- 





position of ordinary pearlite, the remaining iron is in 
the ratio Fe., P, a figure very interesting, as it is so close 
to that for the carbon eutectic. This may be only a coin- | 





Fic. 6. Ingot containing 15.15 per cent. phosphorus, con- 
sisting of crystalline grains or allotriomorphic crystals of 
FesP surrounded by the eutectic. V x 80. 





Fig. 9. A portion of the last more highly magnified, show- 
ing the fringed character of the pearlite and broken-up 
structure of the eutectic. V x 280. 


cidence, and it would require a considerable amount of | 
Investigation before it could be determined whether or not 
Phosphorus forms a similar eutectic to that of carbon with 


iron. Calculati i i 
consist of: ing on these lines, the pearlite grains 


Per Cent. 
Fe,C ... 71.11 
Fe, ,F . 28.77 with a formula 2.6 Fe,, C,Fe,, P.” 


ee results of Mr. Saniter, obtained some years before 
arches were completed, coincide closely with those 
: ined at Middlesbrough. ‘The very low carbon, how- 
~ which he found in the finel powdered residue may 
bine te, to the fact that some of the comparatively coarse 
+ © plates of the pearlite escaped the sieve. 

18 possible that, when there is a considerable quantity 

06 nPborus present, the pearlite may contain about 





“Per cent. phosphorus, and the smaller proportion 
found dissolyed in the compound -containing 3.5 par wend. 





carbon given on page 579 may be owing to the pearlite 
present representing only about 41 per cent. of the mass. 

_ If the carbon in the pearlite is 0.75 per cent., and that 
in the massive cementite 6.666 per cent., by calculation 


the sample with 3.5 per cent.: carbon should have the fol- 
lowing constitutional analysis : = 
OS- 
Carbon. phorus. 
Per Cent. Per Cent. Per Cent. 
Carbide of iron 
(massive) 48 x .0666 = 3.19 
Pearlite ... -- 41 x .0075 = 0.30 
Phosphide of iron 
(free) ... « Se 1.40 
Phosphide of iron 
(dissolved) .- Fee = 0.31 
100.00 3.49 172 





Fie. 7. A section of a bar of soft steel which was allowed to 
partly dissolve and then to cool in molten phosphide eutec- 
tic, showing the steel at the top, then the white band of 
solidified solution of phosphide in iron through which rivers 
of the FegP pass, and below this the structure of the metals 
of Class II. V x 80. 





Fig. 10. Ingot containing 1.7 per cent. phosphorus and 0.71 
per cent. carbon, showing a large grain surrounded by the 
eutectic. The body of the grain consists partly of solid 
solution of phosphide of iron in iron (white), and the greater 
part of pearlite (banded). V x 200, 


The pearlite wouldin such a case contain 0.75 per cent. | 
edaed o 


of 0.60 per cent. of phosphorus. If, however, 
we remember that in one case the metal was cooled very 
much more slowly than the other, it may account for the 
difference. 

It is satisfactory in so far as the calculation gives about 
the same amount of dissolved phosphide as was actually 
found in the metal containing 1.77 per — Pa 
and 0.80 per cent. carbon, and which consisted of pearlite 
and no free massive carbide. The amount in solid solu- 
tion varied according to the condition of solidification, and 
discredited the hypothesis that there exists a definite 
chemical compound of the chemical formula Fe, ,,P. 

In order to ascertain what would result if Mr. Saniter’s 
heating with ore in a furnace 
for the manufacture of able castings, a portion was 
inserted inside of a wrought-iron tube, and was packed 
with fine scale from a wire-rolling mill. The ends of the 
tubes were closed with fireclay, and the whole was then 


sample was decarburised b 








org through the furnace with the ordinary charges. 
hen cold, it was found that a considerable quantity of 
the scale had been reduced to the metallic state, and 
adhered very strongly to the metal. On analysis the 
following interesting results were obtained : 


Before. After. 
Per Cent. Per Cent. 
Phosphorus... .. «.. 138 0.91 
Carbon ... Ee 1.23 Traces 
P in F, P (free)... 0.76 0.18 
rd (solution) 0.62 0.73 


The loss of pes in the conversion, amounting to 
33 cent. of the whole, was sufficiently startling to 
merit a searching investigation. 

In Part I. analyses are given showing the result of decar- 
burising a pieceof metal containing 1.8 per cent. phosphorus 
and 0.18 per cent. carbon. In that case the micro-section 


| resembled No. 9 photograph. The phosphide areas were 





Fie. 8. Ingot containing 1.74 per cent, phosphorus and 0,18 
per cent. carbon. The mottled portions surrounded by 
dark borders are the eutectic of phosphide of iron. 
borders are —— The white ground mass is the solid 

solution of phosphide of iron in iron. V x 48. 





Fig, 11. 


Ingot containing 1.7 per cent. phosphorus and 1.4 

per cent. carbon, polished and heated till the eutectic was 

tinted pale yellow. The dark band is carbide of iron. The 

pegs grains were blue with brown laminw of cementine. 
x . 


not continuous, but terminated in obtuse points. Where 
there was direct connection between these eutectic pro- 
cesses and the outside of the metal, the eutectic simply 
ran out leaving cavities. Had the eutectic been con- 
tinuous and connected throughout the whole piece, pro- 
bably much more would have escaped in that way. Inthe 
sample in which so much greater quantity of phosphorus 
had disa; , the es a crystalline Y ape were entirely 
envel with phosphide and carbide of iron, and were 
continuous like the cells of a honeycomb. As soon as a 
temperature of about 980 deg. Cent. was reached, these 
envelopes or cells would combine with a portion of themetal 
in the adjoining grains to form a fusible liquid eutectic. 
This must have run out of the sample, and the grains 
falli “oe as the supporting cells flowed away, 
united to form a homogeneous whole. The micro-sections 
in this case showed no empty spaces; no cementite or 
phosphide —— the grains; but on polishing on 
parchment, b: reticulated bands, corresponding to 
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the original positions of the cells, remained bright long 
after the inter-cell structure had become tarnished, show- 
ing the existence of parts more highly charged with phos- 
phorus in the regions where the free phosphide had origi- 
nally existed. Etching with acid and heat oxidation all con- 
firmed that conclusion. It is evident, then, that some of 
the phosphide had diffused into the grains, but had not 
penetrated to any great distance. e amount actually 
so diffused is shown by the analysis to be 0.11 per cent. 
In one or two parts of the section comparatively large 
solidified ‘‘ pools” of the eutectic were located, thusaccount- 
ing for the free phosphide found by analysis. The same 
pools or areas of massive segregations were present in the 
original metal and were generally located at the junctions 
of several grains, and it appears reasonable to conclude 
that the surrounding metal under such conditions could 
not fall in and join together, and so force out the liquid 
eutectic; it would, therefore, remain imprisoned at the 
very time during which the portions of the eutectic be- 
tween the granular faces were flowing out of the metal. 
If, then, the eutectic was actually expelled, it should 
be found in the scale in which the metal was packed. 
Fortunately a portion of this had been reserved. It was 
tested together with a portion of the scale before it was 
packed in the tube. The following results were obtained : 


Before. After. 
Per Cent, Per Cent. 
Iron... pee ss i 96.¢ 
Phosphorus ... Bf = 0.06 0.24 

The quantity actually used was considerable. No 
record was kept of the relative weights of the metal and 
scale, so that 1b is impossible to make a balanced account 
of the phosphorus. The fact, however, that the phos- 
phorus in the scale was greatly increased is strong proof 
that it had obtained it from the metal. 

One other interesting observation was made on the 
sample. It was noted that the metal immediately 
adjoining the scale, 1 millimetre in thickness, be- 
haved under the action of acids almost like pure 
iron. It did not darken on digesting with dilute acid, 
whereas the whole mass below me soot-like in appear- 
ance. The only explanation possible is that after the 
carbon had reduced the scale to the metallic state, a por- 
tion of the phosphorus actually diffused into it from the 
outer crust. 

The question still not satisfactorily settled at this stage 
is, Does the carbon in commercial steels, amounting to 
about 0.9 per cent. and above that quantity, when solidi- 
fying from the liquid state cause the phosphide present 
to be thrown out of the solution ? 

To answer that question, a steel containing 1 per cent. 
carbon and only 0.02 per cent. phosphorus was melted in 
several portions with increasing doses of phosphide of iron 
sufficient to give from 0.06 per cent. to 0.24 per cent. 
phosphorus, 

To effect this, and at the same time to insure strictly 
comparative results, a large plumbago crucible was filled 
with plastic magnesia. With a cork borer cylindrical prisms 
of the magnesia filling were removed at equal distances 
near to the sides of the crucible, leaving in this way a 
series of vertical holes. The crucible so prepared was 
heated to dry the magnesia, and into the four holes 
weighed quantities of steel and mens gow were intro- 
duced. he holes were then plugged with magnesia 
stoppers, a covering of plumbago applied, and over all 
a crucible lid. It was then placed in a hot-wind furnace, 
and after an hour the fire was allowed to cool down slowly 
so as to retard the solidification. When cold, the metals 
were removed and weighed to ascertain whether there 
had been any gain or loss. For comparison, one of the 
pieces of steel which was melted had not any phosphide 
added to it. The following results were obtained : 





a! Weight. 
eee | me — a 
| Steel. | Phos- | Phos- | Loss or 
x | Grammes. | phide. phorus. | Before. | After. | Gain. 
No. 1 11.810 | None = 0.02 11.810 11.814 +4 0.004 
at 13.070 | 0.050 = 0.06 13.120 | 13.120 | Nil 
» 3..| 12.950 | 0.100 = 0.11 | 13.053 | 13.048 | 0.002 
» 4. 11.630 | 0.200 = 0.21 11.830 | 11.830 | Nil 
{ ! | | | 
Analyses of Metals. 
No. Carbon. Phosphorus. 
sie am ce ee oa 1.05 020 
i, ais iis we sas a 1.06 0.058 
BD: ic. Sie age seb en 1.05 0.118 
Rica = ie abe — 1.06 0.245 


Micro-Structure.—No. 1 was slightly meshed with 
cementite, but no phosphide could be detected. 

No. 2 was more meshed than the last, and phosphide of 
iron was visible after heat-tinting. 

No. 3 was more meshed than the-last, and a greater 
_— of = hide was visible. 

o. 4 had D osphide in strong evidence. 

Although the phosphide was in strong evidence judging 
from the appearance, only a very small proportion of the 
whole seemed to be in the free state. In the case of No. 4, 
if all had separated there would have been about 3 per 
cent. of the eutectic visible, whereas probably not more 
than one-third of that amount was really present. A 
further trial was made on a larger scale, but in this case a 
charge of about 50 lb. of molten steel was poured succes- 
sively into five different small fireclay moulds. After the 
first mould was filled, a stick of phosphorus was drop 
into the fluid steel in the crucible, where it TT is- 
solved. After mixing, a second mould was filled. A 
second stick of phosphorus was then added to the crucible, 





and a third mould filled. After each mould was filled a 
further addition of phosphorus was made to the remaining 
steel till all the five moulds were filled. 

The analyses of the steels when cold were as follow : 





Numbers. Carbon. | Phosphorus. et Vesela. 





per cent. per cent. per cent. 
1 0.95 | 0. Nil 
2 0.96 0 099 0,002 
3 0.95 0.122 0 035 
4 0.96 0.347 0 065 
5 1.02 0.548 0.163 





. No free phosphide could be detected by the microscope 
in No.1. In No. 2 it was doubtful if any was present. 
No. 3 contained traces. Nos. 4 and 5 contained distinct 
quantities. No. 5 ingot was very red-short, and broke to 
pieces with the first blow of the hammer. 

_ It seemed reasonable to believe that just as the pearlite 
in the highly phosphoretic metals dissolves and retains in 
solution 0.60 per cent. phosphorus, so a pearlite steel 
would not throw off free phosphide till that amount was 
exceeded. The above results prove, however, that this is 
not the case. Steel with about 1 per cent. carbon, in 
solidifying, does evidently throw off a portion of the dis- 
solved phosphide, even although the proportion of phos- 
phorus is only 0.06 per cent. 

The rate at which it solidifies appears to influence the 
result, for in the laboratory Mo i when solidifica- 
tion was retarded, more free phosphide separated than in 
the trials in which it was unavoidably accelerated. 

_ It was noted that just as high phosphorus carbonless 
irons in the state of drillings dissolved in dilute sulphuric 
and hydrochloric acids more rapidly than those containing 
little, so the carbon steels containing phosphorus dissolved 
much more rapidly than the same material containing 
practically none. 

Five grammes each of the drillings from the five steels 
above mentioned, on placing in mixtures of 20 c.c. strong 
sulphuric acid and 250 c.c. of water, dissolved at very 
different rates. 

No. 1, containing practically no phosphorus, took 10 
hours to completely dissolve ; whereas No. 5, with 0.548 
per cent. phosphorus, was dissolved in two hours. The 
other steels passed into solution in periods intermediate 
between the two extremes. 

_A dark, soot-like residue was left behind, the propor- 
tion appearing to coincide with the quantity of aes. 
phorus present. 

Many commercial structural steels containing between 
0.10 per cent. and 0.6 per cent. carbon have been 
examined, but in no case have I detected free phosphide 
of iron, even when the phosphorus exceeded 0.1 per cent. 
This is what would be expected, for in such partially 
carbon saturated irons there is more or less free ferrite, 
and this strong solvent for phosphide would retain it in 
solid solution. 

It is highly probable, judging from the behaviour of 
dilute acids upon steels, more or less highly charged with 
carbon, that the carbon causes the phosphide to be con- 
centrated either in the massive ferrite or in the ferrite of 
the pearlite, or in both. 

Before discussing this question, reference must be made 


























88 fs 
Analysis. is » |= 
Material. $ aE ae 
8 | Ba 
| 3|* 
C. | Mm] a.) vm | P. [sme fa 
Acid Bessemer Steel.| p.c. .c. | p.c. | p.c. .c. | p.c. |p.c. 
Before the addition} . 5S | i . . g 
of spiegeleisen ..| .. >: -» | «+ | 0.065 | 0.044 | 68 
After such addition) .. oe «» | oe | 0.065 | 0.028] 43 
Basic Bessemer Steel | 
Before the addition 
of spiegeleisen ..| .. | .. | .. | 0.088] 0.046 | 0.030 | 65 
After such addition) .. af .. | 0,022 | 0.046 | 0.018 | 39 
Open-Hearth Steel. 
Before the addition 
of spiegeleisen ..| .. . oie -. | 0.083 | 0.022 | 67 
After such addition) 0.49 | 0.37 | 0.075 | 0.024 | 0.041 | 0.014 | 34 
Hardened .. ..| 0.49 | 0.37 | 0.075 | 0 024 | 0.041 | 0.013 | 32 
Very soft steel .| 0.18 | 0.10 ++ | 0.060 | 0.070 | 0.049 | 70 
“Diamond” steel 
0.1 os .-| 1.17 | 0.18 | 0.44 | 0.018 | 0.083 | 0.005 | 15 
Ordinary Bessemer 
steel i . | 0.59 | 0.57 | 0.11 | 0.042 | 0.065 | 0.030 | 46 
Ordinary Bessemer | 
steel ee .-| 0.49 | 0.74 | 0.23 | 0.022 | 0.065 | 0.026 | 40 
Pig iron oe - re ee +. | 0.055 | 0.041 | 38 
Burnt iron from the 
Moselle, in pseudo- 
crystals .. ..| 0.11 |Trace | 0.058 | 0.032 | 0.810 | 0.147 | 18 
Spiegeleisen.. --| 4.00 {19.84 -» |0.145/ 0.004; 3 
Basic Bessemer pig 
iron.. os --| 3.00 | 2.16 | 1.71 | 0.18 | 2.600 | 0.037 | 1.5 
Forge pig iron ..| 3.00 | 0.07 | 1.37 —_ 1.750 | 0.038 | 2 2 











to the valuable results given by (!4) Messrs. Osmond and 
Werth.* These gentlemen, on treating various metals, 
irons, and steels with hydrochloric acid under the same 
conditions, found that the proportion of the phosphorus 
given off as phosphine gas (PH;) varied with the amount 
of carbon present. I cannot do better than give a short 
abstract from their most valuable paper. The phosphine 
evolved was absorbed in an ammoniacal solution of silver 
nitrate. 











* Theorie Cellulaire, Mem. de |’ Artillerie de la Marine, 
1887, vol. ii, page 273. 





‘* We have determined the quantity of Ag red ; 
the ee of = 3 — by va series of sage ae 
products, passing the gas first through i 
solution of CdSO,, where H,S is aa eleinatis: 

“‘Annexed (see preceding column) are the results 
homes — —— 4 gram “ of each metal in 35 ¢.¢ 
concen’ ydro-chloric acid, and gr. ed 
until completely attacked.” , Gonnally heated 

‘ithis ‘able clearly sh 

‘*This Table clearly shows that there is no i 
between the total P and that freed as PH,. "The nice 
depends entirely on the percentage of carbon ; indeed 
more phosphoretic metals =. allow an insignificant 
amount of PH, to be evolved, whilst soft (mild) irons and 
steels evolve under the same circumstances comparatively 
important quantities, the same steel giving more PH. 
after decarburisation than after recarburisation. Man. 
ganese is withcut effect, seeing that spiegeleisen and 
Moselle iron behaved after the same manner. 

“The quantity of PH; evolved also varies, all other 
conditions being equal, with the strength of the acid, 

“A fraction of the P then seems to be combined with 
the iron, with which it forms a phosphide partially de- 
composed by HCl, whilst the surplus is engaged in a 
complex combination with the carbon of annealing cement 
carbon.” 

Weyl’s method gave identical results. 

‘Tf we treat the P in the residues which this method 
separates, we find in the sample containing : 








Per Cent, 
Carbon ee ; a wuss, «= OD 
Silicon — bes ne Be ss W075 
Sulphur oes Ne ee v5 .. 0,024 
Phosphorus ... Sea sit on a ORL 
Manganese ... oes ane ae ae 0.037 
WORE ES 
s3eg| 83/23. /32,) « 
Steel. Beo=| Se | gos |e 3 2 
Bsc6| 52 | ges | GEE § 
GOOL| £4 [ase as |< 
per cent/per cent|per cent per cent per cent 


Dry residue per 100 











parts steel --| 8.310 | 4.110 | 1.620 | 4140 
Phosphorus treated 
per 100 parts of 
dry residue ..| 0.840 0.640 1.940 | 0.760 
Phosphorus _ calcu- 
lated on 1C0 parts | 
of steel .. -. 0.028 0.026 0.03L | 0.031 0.029 
| | 
Per 100 P. 
Per Cent Per Cent 
Average of same steel (P) 0.041 67 
Liberated as PH; ae 0.0135 33” 


These results are most instructive, and have been fully 
confirmed by my own researches. 

I have failed to meet with any steel containing much 
carbon which yielded more than a small fraction of the 

hosphorus in the state of PHs, and on the other hand 
rom steels low in carbon the preponderating proportion 
of the phosphorus off as that gas on dissolving 
them in strong hydrochloric acid. f 

Baron Jiiptner also, in his researches, shows that in 
high carbon metals only a very small proportion of the 
total phosphorus off as PHs. He does not, how- 
ever, appear to have examined steels with more than 
0.20 per cent. carbon. ‘ 

The following Table gives Baron Jiiptner’s results, 
and in addition the percen proportion of phosphorus 
given off as PH;, which I have calculated trom them, 
Viz. : 


| 
| 
| 











. | 
e = Phosphorus | 
8 a3 per Cent. | 
Oo 2 
as s 
aa = y a $3 Remarks. 
a = on «3 “ 
2) s2 | Bs [2835 \ een} 
a| 22 | Sg Ea" ge 
Ss mb = — ia | 
7, rote xo vy a | | 
A. Pig Iron. 
1/2 0.1315 | 0.0263 | 2.00 White pig iron. 
2| 3.418 | 0.0744 | 0.0026 | 3.5 |Dark grey pig. | ’ 
3| 3.418 | 0.0744 | 0.0058 | 7.8 |Dark grey pig, dissolved in 
sulphuric acid, diluted 
| with equal volume of 
| | water. = 
4 | 2.296 | 1.048 | 0.0383 | 3.6 |So-called ‘‘ Panzerguss” for 
| firebars. 
B. Wrought Iron and Steel. 
5 | 0.2254 | 0.0970 | 0.0054 | 5.59 |Short. 
6 | .1800 | 0.0596 | 0.0020 | 3.80) ,, 
7 | 0.1510 | 0. 0.0012 | 1.71) ,, ; 
8 | 0.239 | 0.1010 ‘ . |Good material. 
9 | 0.259 9.0860 | 0.0015 | 1.70 a 
10 = 0.0964 | 0.0162 | 16. Very short 
11 | 0.273 | 0.0469 | 0.0054 es Slightly cold-short 


5 
3 
7 
7 
00 
. 00 
12 | 0.308 | 0.1242 | 0.0243 | 2 00 Cold-short 
0 
0 
4 Increasing in cold-short- 
0 ness 
0 +. 
3 Welds easily. Very great 
| cold-shortness — 4 
B | 0.123 | 0.456 | 0.289 | 63.35 Welds easily. Great cold- 
| shortness 











The actual tests, made in a testing machine, of Aand B 
samples were as follow: 
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Tensile strength, tons per A B 
equareinch ... |... + 27.00 22.40 
Elongation on 50 millimetres, 
r cent. pas ae rey 8.40 12 00 
Reduction in area, per cent. ... 29.32 25.60 


rtion of phosphorus as PH: given off after 
Ph aekotag were annealed and hardened in water was: 


83.13 per cent. in A, and 68.75 per cent. in B, 


an increase of about 
3 per cent. in A, and 5 per cent. in B. 


results show generally that when the phosphorus 
Beck little PH; is formed. Nos. 12 and 13 are 
notable instances of this. The observations of Osmond 
and Werth, Baron Jiiptner, and myself agree in this re- 
spect. The proportion evolved from the low carbon 
steels in the Baron’s experiment, however, is very dif- 
ferent to the result of the other observers. Possibly the 
steels may have been of a unique character, and we may 
not have met with any of the same kind, or possibly the 
methods employed may have been responsible for the 
great discrepancies. It may be accepted, however, that 
when working in the manner described by Messrs. 
Osmond and Werth and myself, the carbon has an im- 
rtant influence generally in preventing the formation 
of PHs when steels containing phosphorus and carbon 
are dissolved in acid. It is oe to ascertain why 
that should be. The answer to that question appears at 
present to be beyond the region of direct experiment, and 
one is obliged to endeavour to reason by induction basing 
hypothesis on known facts. It has been shown in Part I. 
that as the phosphorus becomes more and more concen- 
trated, the quantity of phosphine evolved correspond- 
ingly decreases. here 1s no evidence that phospho- 
carbon compounds are produced or have existence. All 
evidence negatives such a supposition. = 

It is most probable that in steels containing carbon and 
phosphorus, when in the fluid state, there exists a com- 
pound solution intimately mixed, one of carbide, the 
other of phosphide of iron in iron, and that the carbide 
solution is the more persistent, taking what iron it re- 
quires, leaving what ia in excess for the phosphide, which 
forms a more or less concentrated solution with it, the 
extent of the concentration depending on the quantity of 
carbon present. When the steel solidifies, the two solu- 
tions become solid solutions. On cooling through Arl, 
the carbide separates, leaving ferrite, and ferrite more or 
less saturated with FesP. : ; : 

This conclusion is in conformity with the admitted fact 
that phosphorus is more embrittling in high carbon steels 
that it is in those with less carbon. If free phosphide is 
liberated, as it has been proved ib is with 0.06 per cent. 
phosphorus and about 1 per cent. carbon, as it forms 
meshes round the grains, it must materially reduce the 
strength of the mass. If the phosphide is concentrate 
in a part of the iron when the carbon is lower, say between 
0.5 and 0.8 per cent., that part of the structure is likely 
to be more liable to give way easily under sudden stress 
than if it was not so highly charged with phosphorus, 

It must not be at this stage concluded that because 
generally the higher the carbon the less PH; is given off, 
and vice versd, that it always is the case. Possibly 
variations in the rate at which the liquid steels are cooled. 
and in the manner it is heated previous to forging, and 
also whether or not it is annealed, may have influence 
in determining in what condition of concentration the 
phosphide remains in the finished steel. 

This section of the subject is worthy of most serious 
research, and it is to be hoped that the chemists in the 
many steel works throughout the world will endeavour to 
clear away the darkness which surrounds this very com- 
plicated branch of the subject. 

The hypotheses advanced at the present stage of the 
research can only be tentatively held, and it is not desired 
that they should be acceptable as revealed facts. 

Does Quenching Steel after Heating to High Tempera- 
tures affect the Phosphorus Condition ?—(!3) E. D. Camp- 
bell and S. C. Babcock have made certain investigations 
to determine whether or not the phosphorus condition is 
different in the same carbon steel when it is annealed and 
hardened. The method employed consisted in dissolving 
the steels in slightly acid solution of mercuric chloride, 
and determining the amount of phosphorus which re- 
mained in solution. The results obtained were as given 
at the foot of this column. The analyses of the three 
steels experimented upon are as follow : 











— | 1. | 2. 3. 

| percent. | percent. | r cent. 
Cubn =... O00 | oz Pere 
Phosphorus . 0.119 | 0.16 0.098 
Manganese .. 0.484 0.82 0.780 
Sulphur iv ee 0.068 
Silicon . 0.058 

| 











The following proportions of phosphorus were made 
so'uble after varying thermal treatment : 


No.1. Steel Carbon 0.10 per Cent. 
Phosphorus On 1(0 
on 100 of 
of Sample. Phosphorus. 


Per Cent. Per Cent. 

med oo cc ae. CMOS 83.2 
Heated to 719 deg. Cent. 

and quenched _... NE 0.081 68 08 
Heated to 825 deg. Cent. 

and quenched _... -. 0.079 66.4 
Heated to 928 deg. Cent. 

and quenched... ee 67.2. 
Heated to 1028 deg. Cent. 

and quenched & ae 0.086 72.2 





No.2. Steel Carbon 0.36 per Cent. 
Annealed... oe sts 0.137 85.6 
Heated to 728 deg. Cent. 


and quenched _... a. 0.110 68.8 
Heated to 827 deg. Cent. 

and quenched _... .. 0.066 41.2 
Heated to 923 deg. Cent. 

and quenched ... ae: 0.048 30.0 
Heated to 1027 deg. Cent. 

and quenched ... ies 0.049 30.6 

No. 3. Steel Carbon, 1.22 per Cent. 

Annealed... ee. - 0,098 100.00 
Heated to 719 deg. Cent. 

and quenched _... oie 0.087 £9.8 
Heated to 750 deg. Cent. 

and quenched _... oe 0 051 52.0 
Heated to 825 deg. Cent. 

and quenched... .« O618 183 
Heated to 923 deg. Cent. 

and quench Fu dass, Gene 15.3 
Heated to 1023 deg. Cent. 

and quenched = 6 0.016 16.2 


These results are very instructive, but vary somewhat 
from what would be anticipated from what has preceded, 
for it would appear that the phosphorus is more soluble, 
in the special reagent used, in high carbon steels than in 
those containing little. The authors, however, are of 
opinion that much remains to be done before we shall be 
able to draw reliable conclusions as to the forms in which 
phosphorus may exist in iron and steel, the conditions 
under which the different forms are produced, and the 
influence of the different forms of the physical properties 
of the metals. 

I intend, as soon as time will permit, to work with the 
method described by those gentlemen, and shall commu- 
nicate the results at a later date. The conclusion they 
apparently have arrived at is, that varying carbon condi- 
tion in a steel is coincident with varying phosphorus 
condition. 

On the Effect of Carbon introduced into Phosphoretic 
Iron by the Cementation Process.—(*)Behrens and Van 
Linge, in studying the constitution of Dannemora 
cemented bar containing only 0.02 per cent. of phos- 
phorus, found that the phosphide separated with the 
carbide, and, according to (!!) Baron Jiiptner, they found 
that the phosphide was inside the carbide. On consult- 
ing the original paper, it would — that on dissolving 
the cement bar the authors found some Lace ea asso- 
ciated with the insoluble carbide, and calculated that if 
the whole of that element existed as Fe,P there should 
have been about 0.2 per cent. insoluble. _ 

It appeared to me that bars with so little phosphorus 
as 0.02 per cent. were not the best upon which to determine 
the reactions which take place in the cementation furnace. 


d| With the most valuable assistance of Mr. T. W. rp, 


of Sheffield, without whose aid no practical results cou 
have been obtained, I have had many pieces of phcs- 
phoretic bars, &c., carburised by cementation, and these 
were carefully examined. : 

The first sample, for which I am indebted to Mr. A. 
Ccoper and Mr. C. H. Ridsdale, consisted of a piece of 
iron taken from metal during the afterblow in a basic con- 
verter, when about 0.6 per cent. phosphorus remained. 

A second sample consisted of a piece of puddled bar 
—— about 0.5 ~ cent. phosphorus. = 

The following are the analyses after carburisation : 


Basic Iron (Cemented). 


Per Cent. 
Carbon ... : ee 
Phosphorus ar phic os 0.63 
Phosphorus as free phosphide 0.02 
pa in solid solution... 0.61 


The microscope proved that, except at the external parts 
no free phosphide was present. The carbon being highest 
in that region, it was natural to expect free phosphide 
there if anywhere. : 

Puddled Bar (Cemented).—This sample was far from 
homogeneous, and had blistered slightly. It had the 
following analysis : 





Phosphorus. 
| 
| Total. 


In Solid 
Solution: 


| As Free 


| 

| 
Description. | Carbon. 

| F egP. 





Spe ang | per cent. | per cent. per cent. | per cent. 
Outside layer, 3 milli- | 


metres ae ke Sage 0.495 0.054 0.441 
Second layer, 6 milli-| 

metres sé ..| 0.26 | 0.490 0.028 0.462 
Third layer, 9 milli- | 

metres pee .-| 0.75 0.500 0.500 


Nil 





It will be seen that, excepting near the outside where 
the carbon is in greatest quantity, practically no phos- 
phide had separated. f ; 

The microscope exactly confirmed the chemical analysis. 

These two metals were then melted in magnesia 
crucibles and cooled slowly, in order to find how much 








hosphide would separate during solidification. The 
[ollowing results were obtained : 
| : Phosphorus. 
Description.  , Carbon. | Total. SS oi SRT 
} As Free In Solid 
| FesP. Solution. 
ee eg per cent. | per cent. per cent. per cent. 
Basic iron Re 1.16 0.63 0.27 0.36 
Puddled 1.10 0.50 | 0.21, 0.29 








In the next trial a piece of metal containing 1.96 per 
cent. phosphorus was experimented upon, It was of 
very irregular > and about 6 c.m. in diameter at the 
thickest part. en it came out of the cementation 
furnace, it was much scored on the outside, as if fluid 
metal had been run over it in thin streams. The lower 

rt had adhering to it a solidified drop of metal which 

ad evidently liquated from the specimen. It was de- 
tached for analysis. On fracturing the metal, a most in- 
structive structure was revealed. (Photograph No. 19.) 

The metal before treatment was coarsely crystalline, 
with cleavage faces 3c.m. across. After carburisation, 
excepting in a small kernel where the metal had escaped 
carburisation and where the original structure remained 
intact, the metal was entirely altered. 

The external parts of the structure were coarsel 
granular, but between these and the kernel the crystal- 
line masses were arranged in columns clearly illustrated 
in the photograph. 

Portions were taken from fixed positions and these 
were separately analysed with the following results : 


T 














| Phosphorus. 
Description. |Carbon.| Total. | SCAT RUSE GSES a 
As Free! In Solid 
FesP. | Solution. | L08t. 
Liye soy per cent|per cent per cent) per cent. |/per cent 
Kernel, centre.. Traces; 1.96 0.94 1.02 one 
= average..| 0.23 1.94 0.94 1.00 te 
1 oe --| 0.89 1,52 0.86 0.66 0.42 
2 Ss --| 0.93 1.30 0.61 0.69 0.64 
3 “ «-| 1.20 1.05 0.38 0.67 0.89 
4externallayer| 1.31 | 091 0.29 0.62 1.03 











The drop of metal, from the bottom of ‘the piece, 
contained : 


Phosphorus _... ea 4.86 per cent. 


_ The evidence is conclusive that, as the carbon passed 
into the metal, its dominating influence threw out the 
phosphide, equivalent to all, custee about 0.65 per 
cent., and in doing so produced sufficient gamma iron to 
effect a complete rearrangement of the structure. The 
liquid a eutectic thrown off to the 
boundaries of the grains, being continuous and extending 
to the exterior, simply liquated away. 

As the carbon passed into the beta iron containing the 
solid solution of phosphide, an allotropic change under 
the influence of the carbide must have been gradually 
effected, and coincident with that change a reorganisation 
of the crystalline structure. The crystalline development 
must also have been gradual,  prowing steadily from the 
exterior to the centre, coincidentally with the penetra- 
tion of the carbon. White iron, zinc, and other metals 
crystallise in similar radial columns on casting in cold 
moulds, when the change of state proceeds from the cold 
surfaces towards the centre. 

The change from the allotropic condition of beta to 
that of gamma iron, although both are in the solid state, 
is almost as violent as when the metals above referred to 
changed from the liquid to the solid condition. 

(7) I have elsewhere shown that when steel containing 
carbon is decarburised at a temperature under 800 deg. 
Cent., a similar columnar structure is developed in the 
solid metal, but in that case the gradual crystalline 
growth although from the exterior to the interior, is 
caused by an allotropic change in the iron from the state 
of gamma to beta iron, exactly the reverse of what took 
place in the cementation furnace. 

Microstructwre of Cemented Metal.—A section of the 
metal revealed a most instructive structure when ex- 
amined under the microscope. The central part, where 
there was no carbon, was traversed and cut up 9 lates or 
prisms of free phosphide of iron, and resembled the same 
metal after it left the malleable casting furnace, illus- 
trated by Photograph No, 20, a coincidence which removes 
the supposition that oxidising influences were responsible 
for the reorganisation of the phosphide from the condi- 
tion in which it existed in the metal before treatment. 
Near to the junction between the kernel and the columnar 
grains, the eutectic was bordered with a beautiful fringe 
of pearlite. The cementite lamine radiated from the 
junction towards the centre, the base of which rested 
upon a layer of the phospho-pearlite eutectic. The 
kernel was more or less spherical, and was surrounded by 
a shell of the same eutectic. This brittle envelope made 
it easy to break away the surrounding metal, leaving the 
kernal intact. The radiating columnar masses were 
encased by « layer of the phosphide eutectic, and the 
latter was surrounded by a tooth-like formation of 
cementite. The mass of the columns consisted of pearlite 
in which were embedded oval, elliptical, and globular 
masses of the eutectic, some of which were incased by 
cementite. The amount of the phosphide eutectic 
decreased with the distance from the centre. The 
columnar structure terminated at a distance of 1} centi- 
metres from the centre, and was replaced by ordinary 
polygonal grains, the joints of which contained very little 
phosphide, but sufficient carbide to completely envelop 
them. Imprisoned in the centre of these grains were 
globular masses of eutectic, and at wide distances apart 
irregular-shaped masses of the same substance were segre- 
gated at the junction of three grains. 

The consideration of these observations leads to the 
following conclusions : 

That as the carbon diffused into the mass in a forward 
direction, the phosphide eutectic fell out of solution in 
the rear, and at first the . eutectic so formed would 
be thrown entirely out of the metal and escape. As the 
carburisation progressed, the metal in the rear would 
change its allotropic state from beta to gamma iron, and 





would recrystallise into the well-known polygonal grains, 
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In front of these a layer of fluid eutectic would con- 
tinually be forming, bub it would, as rapidly as it was 
formed, flow backwards along the crystalline junctions 
to the outside of the metal, leaving a residuum behind. 
The grains at first formed would in all probability be 
smaller than if they were left in the metal when cold, 
but under the long-continued action of heat would re- 
arrange their crystalline orientation and fall together so 
as to form a smaller number of larger grains or columns ; 
but in doing so the intervening eutectic could not 
be completely expelled, and would remain imprisoned 
more or less completely, and not having any free passage 
to escape, would at once begin to coalesce, forming at first 
oblong drops, which in course of time would contract to 
the forms more or less globular, actually present in the 
cold specimen. 

If the specimen carburised had been perfectly globular 
and the carburisation , at all times during the 
process, there would have been a spherical fluid area be- 
tween the centre and the outside, dividing a globe of 
solid metal in the middle from a solid shell at the exterior, 
more or less cut up by fluid cells through which the liquid 
eutectic would continually flow, and which would eventu- 
ally leave the mass of metal and fall into the charcoal 
surrounding it. Although the specimen was not globular, 
the fluid envelopment must have been developed and con- 
tinual liquidation of the eutectic been effected. 

These interesting inductions are fully justified by the 
observed facts and data obtained during many years’ 
study of metallography, and is another instance of the 
valuable aid the microscope can give in the study of 
metallurgy. 

Does Phosphorus in Iron Limit the Amount of Carbon 
Capable of being taken up in the Iron ?—That question has 
been answered in the affirmative by the less carbon in- 
variably found in corresponding grades of Bessemer, 
Cleveland, and other phosphoretic irons. 

The following comparative average analyses of East 
Ccast hematite and Cleveland pig irons show a difference 
of about 0.35 per cent. carbon less in the phosphoretic 


iron: 
No. 1 Brand. 
Hematite. Cleveland. 
Per Cent. Per Cent. 
Combined carbon 0.15 0.12 


Graphite... i ot - 3.95 3.63 
Manganese sie - ed 0.85 0.75 
Silicon... fs i » - 280 2.80 
Sulphur ... vp we aes - pS 0.03 
Phosphorus... 0.04 1.56 


The 1.56 phosphorus in the Cleveland iron is equiva- 
lent to close upon 10 per cent. phosphide of iron. If this 
was deducted, the remainder would contain : 


4.16 per cent, total carbon, against 
4.10 per cent. in the hematite. 


Basing our calculations on the assumption that it is the 
FesP which monopolises the iron, and prevents it com- 
bining with carbon under the conditions which reign 
in the blast-furnace, we find by calculation that with 
pure iron on the one hand, and pure phosphide on 
the other, the carbon capable of being taken up 
would be about 4.6 r cent. in the pure iron and 
none in the phosphide, and that the carbon in the 
metals intermediate between the two extremes would de- 
pend on the phosphide present in them. 
The following Table will make this clear : 


Carbon, Calculated 


Pure Iron. | Phosphide. | Phosphorus. |as Capable of being 
| Absorbed. 
per cent. per cent. per cent. per cent. 
160 None None | 4.60 
75 | 25 | 3.89 3.45 
50 50 7.78 230 
25 | 75 11.67 1.15 
None 100 15.58 None 
| 


In order to ascertain if the result of actual experiment 
would coincide with the calculated results, mixtures of 
phosphide and pure iron were made 80 as to approximate 
to the above a of phosphorus and iron, and 
these were me side by side in a charcoal brasqued 
crucible containing five separate compartments. he 
heat was regulated so as not to exceed the temperature 
of the blast-furnace, and was certainly not high enough 
to melt pure iron, 

The analyses of the products were as follow, viz. : 





Analysis of Mixture. 








Carbon in 
Melted Metals. | Fracture. 
Iron. | Phosphorus. 
per cent. per cent. per cent. 
100 | None 4.15 White 
96 4.10 3.25 . 
93 7.90 2.00 Ke 
87 13.00 0.70 ae 
83 | 16.00 Nil me 








The results, although deviating from what was calcu- 
lated, nevertheless are sufficiently close to show that the 
basis on which the calculations were made is fairly correct. 
It is well known that even from the blast-furnace the 
No. 1 pig irons will vary very considerably in carbon, 
from causes not at present fully unders . The tem- 
perature, however, ceteris paribus, undoubtedly has the 
greatest influence in determining the differences. 

A second ‘series of com tive trials were made with 
phosphoretic metals of known ——< content by 
carburising in the manner above described, but at a lower 


temperature than in the previous trial, with the follow- 
ing result : 


Phosphorus in _ Carbon in 
Metals. Carburised Metals. 
Per Cent. Per Cent. 
1.85 3.50 
4.17 2.50 
6.03 1.50 
10.15 0.65 


Here the total carbon is much less than in the previous 
records, but the influence of the phosphorus in preventing 
the absorption of carbon is manifest. 

All of these metals were free from graphite, even the 
first sample containing only 1.85 per cent. phosphorus. 

A most interesting metal actually produced in an East 
Coast blast-furnace many years ago, before the value of 
basic slag was ten , was made on blowing out the 
furnace with basic slag instead of limestone. The analysis 
of this metal was as follows : 


Per Cent. 
Iron by difference... _ oe 64.927 
Combined carbon ... she a ... traces 
Graphite... as ies ie ee Nil 
Manganese ... sa sep = a 4.550 
Silicon = or as sus a 0.396 
Sulphur __... ae oe se * 0.050 
Phosphorus... a so = > | aD 
Vanadiun ... ses si ba! xa 1.711 
Chromium ... ~ ss _ ey 0.446 

100.000 


That the heat was great is evidenced by the large quan- 
tity of manganese, vanadium, and chromium which were 
reduced, yet the carbon was practically absent—a con- 
vincing proof that phosphorus in sufficient quantity pre- 
vents carbon from retaining its combination or from 
making any union with theiron, in which respect it closely 
resembles the effect of 20 per cent. silicon. 

Does Phosphorus in Iron Tend to Prevent the Separation 
of Graphite and Produce White Iron ?—This question has 
often been asked, but practical experience with furnaces 
making hematite and phosphoretic Cleveland irons has 
shown that 1.5 per cent. of phosphorus, at any rate, has 
no influence in preventing the separation of graphite. 

Ei careful poet hea ago ti = . difference in 
the greyness of equally open highly phosphoretic pig iron 
and one practically free on = ee See; but this fs not 
caused by the presence of combined carbon, but is due to 
the fact that the free phosphide present gives a white 
fracture, and that the two irons contain different quan- 
tities “4 graphite. The combined carbon is about equal 
in each. 

In order to ascertain the effect of large quantities of 
phosphorus in presence of silicon, mixtures of silico-phos- 
phide of iron and iron in various proportions were melted 
in charcoal-lined partitioned crucibles. The temperature 
was very intense, certainly higher than that of the blast- 
furnace. The results were as follow: 


_— 1. 2. 3. 4. 5. 

















Combined percent. percent. percent. per cent. |per cent. 
carbon .. 110 | 0.56 0.11 Nil Nil 


Graphite ..| 262 | 1.78 1.88 169 0.83 

Silicon os 0.92 1.96 1.96 2 84 3.36 

Manganese _ traces | traces traces traces traces 
0.21 4.95 6.85 8.35 | 12.86 


Phosphorus 





It was observed that the size of the graphite plates 
mechanically suspended in the metals were largest in the 
most phosphoretic metal, and less so in those with lower 
percentages. 

No. 1 metal had the greyest fracture; the others were 
less grey, the greyness decreasing with the increase of 
phosphorus. 

The renew pees ore that this decrease was not due to the 
presence of combined carbon, for the least proportion of 
that substance is found in the most phosphoretic sample ; 
it therefore must be due to the decreasing proportion of 
graphite. 

It is unfortunate that the silicon was not equal in each 
case for the sake of strict comparison ; but for all that, the 
results are instructive, considering that the variable 
element silicon was not in greater proportion in the more 
phosphoretic metals Nos. 4 and _5 than is commonly pre- 
sent in grey furnace irons ; and that even although not ex- 
cessive, combined carbon was absent, and all the carbon 
capable of being absorbed was in the state of graphite. 


Summary or Part II. 


1. That on melting saturated solid solutions of phos- 
phide of iron in iron with carbon, the latter causes a sepa- 
ration of the phosphide near to the point of solidification, 
which appears in the solid metal as a eutectic in irregular- 
shaped areas, if the carbon present is small and in enve- 
lopes, increasing in thickness with the amount of carbon 
present, but is incapable of throwing the whole of the 
phosphide out of solution even when 3.5 per cent. carbon 
is present. A residuum always remains in solid solution. 
This residuum is smallest, however, when the carbon is at 
@ maximum. * : 

2. The residuum appears to be retained in the pearlite, 
which, when much phosphorus is — amounts to 
about 0.60 per cent. when the mass has been very slowly 
cooled, and about 0.75 per cent. when cooled more 


rapidly. 

3. That a portion of the phosphide of iron in steels con- 
taining under 0.10 per cent. of phosphorus is thrown out 
of solution by carbon when it exceeds 0.9 per cent., and 
the phosphide so separated is liable to’ form a brittle cell 





structure enveloping the grains, yielding a more or less 





fragile mass. In such cases, however, the large 
the phosphide remains in solid solution. due! 

4. That when phosphoretic iron is carburised by the 
cementation process, the carbon at once causes a separation 
of phosphide from the solid iron if it is saturated with 
phosphide, and continues to cause it to separate until the 
residue contains 0.6 percent. phosphorus and 1.3 per cent, 
carbon. If the iron contains about 0.6 per cent. phos- 
phorus to commence with, no phosphide is thrown out of 
solution until the carbon is in above 1.2 per cent, 
a very different result than is obtained by melting and 
solidifying material of the same composition. 

5. That if highly phosphoretic steel containing much 
carbon is heated to above the melting-point of the phos- 
phide eutectic in contact with some absorbent material, 
the eutectic simply liquates out of the mass, and is re. 
tained in the surrounding substance ; practically, only 
that a of it in solid solution remaining behind. 

6. That when the phosphide eutectic is expelled from 
the iron by the absorption of carbon in the cementation 
furnace, a large part of it liquates out of the mass and 
falls in the liquid state into the surrounding charcoal. 

_ 7. That when saturated solid solutions of phosphide in 
iron are heated or cooled, they show no thermal critical 
point at Ar3, and the structure is not broken up even 
when the temperature exceeds 1000 deg. Cent. ; therefore 
there can be no allotropic change from the beta to the 
a modification by heating to 1000 deg. Cent. When, 

owever, carbon passes into the mass, a large proportion 
of the phosphide is expelled, and the carbon absorbed 
converts, at the temperature of the cementation furnace, 
a dominating proportion of the beta iron into gamma iron, 
and coincidentally the structure is entirely reorganised 
and recrystallisation is effected. The recrystallisation 
can only proceed coincidentally with the penetration of 
the carbon from the exterior towards the centre. 

bled py —— ae  eaehy developing 
crystalline grains develop longitudi into colum 
which radiate to the middle of the bar. r by 

A similar condition of crystalline development follows 
the change of allotropic state, but in the reverse direction, 
when carburetted steel is decarburised in ore or lime- 
stone at about 750 deg. At that temperature in pre- 
sence of diffused carbide the carbon is in the gamma 
state, but as the carbon is removed beta iron is formed 
and crystallisation of the iron proceeds from the exterior 
to the centre of the mass, leaving a most perfect columnar 
structure. 

8. The proportion of phosphine (PH;) gas given off 
on dissolving phosphoretic irons free from carbon is ap- 
proximately inversely in proportion to the amount of 
phosphorus. 

When 1.7 per cent. is present, only about 4 per cent. 
of it escapes as gas, whereas when there is only from 
— 4 0.10 per cent., nearly 70 per cent. of it passes off 
as PH. 

9. When carbon is introduced into irons containing 
from 0.03 to 0.10 per cent. phosphorus, the propor- 
tion of —— liberated on solution of the metal 
steadily decreases with each increment of carbon, until, 
when the latter reaches about 1.2 per cent., only 15 per 
cent. of the whole escapes as PH;. This behaviour 
leads to the conclusion that there are two solutions in 
steel above its solidifying point, a solution of carbide and 
a solution of phosphide. That the carbide solution is the 
dominant one, and that the solution of phosphide is con- 
centrated more and more into that portion of the iron not 
dominated by the carbon. In this way is explained the 
behaviour of acids. The more the solution of phosphide 
becomes concentrated by the carbon, the less proportion 
of 2 is capable of yielding PH; when it is treated with 
acid. f 
10. The amount of carbon capable of being absorbed in 
the blast-furnace and crucible by metal containing phos- 
phorus depends upon the proportion of phosphide of iron 
present. Pure iron, free from phosphorus, will combine 
with nearly 5 per cent. : 

When the compound consists entirely of Fe;P, no 
carbon will enter, and the amount capable of being 
absorbed in mixtures of iron and phosphides approx!- 
mates inversely to the percentage of Fe,P which may be 
present. ‘ 

11. Phosphorus does not appear to cause the separation 
of graphite from metals high in carbon or conduce to the 
retention of that element in the combined state. Its 
action appears to be inert in that respect. 

12. When iron containing 1.7 per cent. phosphorus and 
no microscopically visible free phosphide is issolved in 
either sulphuric or hydrochloric acid, a dense black 
residue is left behind, insoluble, non-magnetic, and of very 
complex constitution. It is not a simple definite com- 
pound of iron and phosphorus, but most probably a de- 
composition product of phosphide of iron. A_ similar 
substance is slowly formed when pure Fe;P is acted 
upon by the same acids. 

(To be continued.) 





Hampvure.—In the _ breed yy es ne jo *, 
ing to the aggregate urden of 6, ‘ ns e 
the port of Hamburg. The corresponding eetrr 4-3 
the corresponding period of 1899 amounted to 5,24° ood 
tons ; in the corresponding period of 1898, to 4,911.7 
tons; and in the corresponding period of 1801 ; 
4,362,591 tons. Ships cleared from amburg in the firs' 
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Comprnep By W. LLOYD WISE. 
ABSTRACTS OF RECENT 
UNDER THE ACTS 1888—1888. 
views given in the Specification Drawings is stated 
ee cals oe Ean the Speciflcation is 
from abroad, the Names, &c., 
in italics, ™ 
obtained at the Patent Office Sale 
Buildings, Chancery-lane, W.C., at 
of @ complete 
Fans tae. 
been ts given. 
siaton may at any time within two months from the date of 
en hae oF cgween te tht grant fo 
i tice 
Patent on any of the mentioned in the Act. 


ELECTRICAL APPARATUS. 


17,722. A. C. Crehore, Hanover, N.H., U.S.A, and 
G. 6. Squier, Washington, D.C., U.S.A. ‘Telegraphic 
Earthing Device. [5 Figs.) September 1, 1899.—Tapes for 
automatic telegraph transmitters are provided with an additional 
row of holes or indentations through or by means of which the 


SELECTED 
The number of 
in 





line is earthed between signals or groups of signals constituting 
letters, either by direct contact between metallic surfaces or in- 
directly by means of an interposed electromagnetic or mechanical 
device. A special form of punch is provided for preparing the 
perforated strip. (Accepted September 12, 1900.) 


10,133. T. Duncan, Catone, Ill, U.S.A. Voltmeters. 
{1 Fig.] June 1, 1900.—The pointer of the meter is actuated 
by two coils acting in reference to the controlling force of a per- 
manent or other magnet. One coil ie of the usual description 
and is energised perhaps in series with a resistance by current 
taken directly from the generator terminals, and the other coil 
acts in opposition to it and is wound and connected so as to have 
double the effect of the first coil in proportion to the potential at 
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which it is energised. The second coil is connected to the home 
and distant ends of one of the distribution conductors. By press- 
ing the keys which energise the coils separately deflections of the 
needle to one or the other side of the zero mark indicate respec- 
tively the potential of the dynamo or the ore in volts at the end 
of the distributing conductor; by pressing both keys together, 
the effective potential of the end of the conductor is indicated. 
(Accepted September 12, 1900.) 


yit87s. E. G. Johnson, F. D. Palmer, and C. Coenen. 
cw York City, U.S.A. Trolley and Carrier. [2 
figs. July 17, 1900.—The trolley wheel is mounted so as to be 
ree to slide upon a long hollow rotatable sleeve which serves as 











itsaxle runs u i 
pon ball bearings at each end. When not pressed 
come either side of its axle, the trolley wheel occupies a middle 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


' Governor. [2 
1900.—This governor valve may be actuated 
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close of its 
trough at the base of the valve. (Accepted September 12, 1900.) 
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apparatus the 











at the bottom than at the top, so that a ready circulation of air, 
and quently complet bustion, may be obtained during 
the blow-through periods. The firebars project upwardly into 
the fuel space, forming an approximately conoidal grate, so as to 
better equalise the force and distribution of the air from the blast 
pipe. (Accepted September 12, 1900.) 


GUNS AND EXPLOSIVES. 


12,682. P. M. Justice, London. (Driggs Seabury Gun 
ant Ammunition Company, New York City, U.S.A.) Gun 
Moun . [12 Figs.) July 13, 1900.—According to this in- 
vention, and for the purpose of providing for guns a complete 
Pp t ting paratively secure from plunging fire, the 
gun is brought down for loading into line with, and as closely as 
may be against, the parapet wall. The gun and gear are counter- 











weighted, and the horizontal direction of the weapon is effected 
independently of the gear for turning the gun through a quarter 
circle when ra’ and before lowering. Mechani means are 
provided for raising and lowering guns of a certain size, and 
hydraulic gear actuated by a three-way valve for the same pur- 
pose is also described and illustrated. (Accepted September 12, 
1900 ) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


4920. E. H. Wheeler, London. Foot Driving Gear. 
(2 Figs.) March 15, 1900,—This itication describes and the 
illustration shows a three-ball clutch which it is pi to use 
in connecticn with a treadle, strap, and spring device for actuat- 
ing ET of various kind by pedal power. (Accepted Septem- 

er 12, 1900. 


MINING, METALLURGY, AND METAL 
WORKING. 


17,274. R. A. N Woolton Mount, Lancs. 
Iron. (2 Figs.) August 25, 1899.—To mecha- 





under the influence of a spiral spring or springs situated 


Upon and around the axle, (Accepted September 12, 1900.) 





13,408. J. F. Child, Honor Oak, Surrey, and R. J. 
White, London. Gas Figs July 25, 
by a bellows or float- 
ing bell and comprises a cylindrical valve tube: having triangular 


openings which are opened or closed by the falling or rising of a 
sliding hollow cylindrical valve cover which is lubricated at the 
downward stroke by oil contained in an annular 


12,336. F. L. Slocum, Pittsburg, Pa., U.S.A. Water 
Gas Generator. [2 Figs.) July 7, 1900.—In this water gas 
bustion products and the gas are taken off 

at outlets situated on different levels, the air combustion products 
being taken off at the lower level. The furnace fuel space is larger 


are conveyed upon chains to the guide rollers. The chains run 
on sprocket wheels or projections of equal or less diameter than 
the rollers, situated in recesses between lengths of roller or 
formed in the rollers below their surfaces, and these recesses 


eee 


are spaced so that the chains are not directly opposed, but are 
separated laterally by a distance sufficient to prevent the chains 
engaging one another should the upper chain become slack. 
(Accepted September 12, 1900.) 
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RAILWAYS AND TRAMWAYS, 


17,628. W.J. it, Southsea, and F. H. Fraser, 
Portsmouth. V e Couplings, [8 Figs.) August 31, 
1899.—This automatic coupling, which may be uncoupled by 
means of a bar accessible from the side of the vehicle, comprises 
a fixed hook at each end of each vehicle, over which hook is 
placed the bow or ring of a drawbar, such drawbar terminating 
at the end remote from the vehicle in a hook having its front sur- 
face in the form of an inclined plane. A ans frame is at- 
tached to the vehicle, on each side of the fixed hook, and secured 
to this frame are stiff springs or rubber blocks which bear upon 
the bow of the drawbar and tend to keep the axis of the bar ap- 
proximately horizontal. Pivoted to the frame is a spindle bent 
into a crank at the part adjacent to the drawbar, A lever is 
attached to one or both ends of the spindle by means of which 
the latter may be rotated. Normally the weight of the drawbar 
is taken partly by the fixed hook and partly by the crank line 

ortion of the spindle, the latter being prevented from rotation 
y means of a stop with which the end of the lever engages, 
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there being no rigid connection between the drawbar and the 
springs or blocks, but the outside of the bow of the drawbar is 
made somewhat wedge-shaped so that when the coupling is in 
tension the will press more strongly upon it. When it is 
desired to automatically couple vehicles which are provided with 
couplings according to this invention, they are pushed together 
and the inclined faces of the drawbars meet and slide over each 
other the action of the springs or blocks which tend to 
keep the axes of the drawbars approximately horizontal. When 
the nose or flange of the hook of the one drawbar has 
completely over that of the other, the bars resume their approxi- 
mately horizontal position and the hooks automatically engage 
with each other as soon as the coupling is placed in tension by 
the motion of the vehicle. To uncouple the vehicles,’ one or 
other of the drawbars is moved out of engagement with its fellow 
by means of the pivoted crank spindle and side lever, and the 
drawbar may, if » be kept in its disen; q tion ke 

roviding a second stop with which the lever may be engaged. 
A cospted September 12, 1900.) 


18,212, J.P. Annet, Eastleigh, Hants, and W. R. 
pan Rag Figs.) dentan ter oS Ten tare ion Fs 


to the working of points on light railways, and provides that the 
switch point need not be connected with a signal cabin or to an 
central position, Underneath the stretcher bar of the switc 
points is placed a tie-plate, and in the centre of the 4-ft. way on 
this tie plate is bolted a Y-shaped projecting piece. On the under 
side of the stretcher-bar are two notches co: mding with the 


\V-projection on the piece bolted to the tie-plate. A 
is dred fi the line, a rod conn 


at the side o! ion is 


























Gasp } 
ground lever to the fo:ce-rod of the switch points and by crank 
connection to a safety bar another coonection is made from the 
same rod from the lever to an ordinary detector, the blade of 
which crosses the blade in the rod going to the signal: the other 
end of the detector blade is connected by a wire to a lever on the 
latform which operates the signal. The switches are self-acting 
n the trailing direction and while they have to be moved 4 a 
ground lever for the facing direction if the position of the switches 
requires to be changed, yet the points must be in a relatively 
roper position before the facing signal can be given “‘all clear.” 
Piccepted September 12, 1900.) 





STEAM ENGINES, BOILERS, EVAPORATORS, &c, 
19,454. M. Grosso, Seville 





Galvanising 
nically feed sheets of galvanised iron to the washing tank they 


Spain. Firebars, [3 
Fiys.) September 27, 1899.—A firebar of the kind illusteated is 
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especially intended for furnaces in which small coal is fired, and 
t is stated that it provides a well and equally distributed air 











supply, and yet prevents small unburnt coal from passing through 
tothe ashpit. (Accepted September 12, 1900.) 


19,918. J. E. Manchester. Purifiers for 
Boilers. [3 Figs.) October 4, 1899.—In feed water sae 
where a number of diaphragms or baffie-plates are employed to 
form a number of settling chambers, the diaphragms or baffle- 
plates are usually fixtures, or are only movable by obtaining 
direct access to them, and in order to clear out the purifier under 
pressure when in use it is necessary to provide blow-off outlets 
fur each chamber. This invention consists in constructing the 
purifier with the diaphragms or baffle-plates which divide it into 
settling chambers attached to a central rod capable of being 
turned about its axis to lift the plates out of contact with the 
bottom of the purifier to permit of it being blown off through a 














single outlet when in use and under pressure. These diaphragms 
are secured to or rest upon a rod placed inside a cylindrical 
chamber of the purifier, and the rod extends through the casing of 
the purifier, and is fitted with a lever by which it can be moved, 
thus causing the diaphragms or baffle-plates to move at the same 
time. The position of the diaphragms or baffle-plates can by 
this means be reversed, leaving the bottom of the chamber in 
which they are suspended free from end to end for cleansing 

urposes. By removing the end plate all the a or 

aftie-plates can be drawn out as one piece to afford facility for 
inspection and cleansing when the purifier is out of use. (Accepted 
September 12, 1900.) 


22,142. C, A. Allison, London. (Eureka Iron Company, 
San Francisco, Cal., U.S.A.) Steam ps. (3 Figs.) 
November 6, 1899.—In this float trap the float carries the valve 





stop or stops on a central pivot or pivots, and is so Pant that 
it can be rotated by the swirl of escaping water, and thus serves 
to slightly grind afresh the stop of each valve in its seating each 
time it comes into operation. (Accepted September 12, 1900.) 


3353. L. Serpollet, Paris, France. Instantaneous 
Steam Generator. [4 Figs.) February 20, 1900.—(Con- 
vention date, September 8, 1899.) In this coil boiler a separate 
generator is provided to produce steam for inducing the ch 
draught. Water for the main boiler, oil for the burner, and 
water for the draught steam boiler are caused to be injected in 
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(3543) 


relatively suitable quantities from pumps whose pistons are 
mutually connected and actua’' The main boiler steam 
pressure operating through a tube containing oil opens a by-pass 
- the a — — = water supply, should the pressure 
rise unduly. Auxiliary devices are provided. (Accepted Sep- 
temer 12, 1900.) . ‘ : : 


TEXTILE MACHINERY. 


18,363. J. Cooper, Bradford, Yorks. Combing 
Machine. [6 Figs.) September 12, 1899.—In Platt’s and other 
machinery for combing wool or hair and similar fibrous materia}, 
in order to obtain a proportion of superior noil after one or more 
slivers of ‘‘ top” have been drawn off, a nip is used which is ada) 
to engage the short fringe of noil left projecting and thereby draw 
off a good proportion of the longer fibres of this in the form of a 





clean noil. The nip consists of a horizontal circular nip plate re- 
volving close to the comb so that its edge extends beneath the 
fringe or fibres projecting therefrom. Radial or approximately 
radial serrations are formed in the edge of the face of this plate 
and a concentric annular groove is made in the plate cutting 
through these serrations. A stationary curved press bar held 
down by spring pressure is formed and mounted in such a way 

















that the fringe or fibre passing beneath is gripped between 
the press bar and groove and is drawn out. he serrations 
are of such a form that the fibres drawn out are carried 
round with the nip plate until they pass from beneath the press 
bar, and a plough piece (or pieces) or its equivalent is provided to 
turn the fibres off the plate and deliver them in any convenient 
way. (Accepted September 12, 1900.) 


13,852. W. H. Eastwood, Manchester. Improve- 
~ ony , &~ t) YF ¢ Wi 1 oo 
e Supply o arps or Yarns 

or in other Forms to Treatment with or 
the Action of Size or Filling or Dyes or other 
Liquids or Materials or Gases or Vapours or Wind- 
Warps or Yarns or Threads in Machines or 
atus in which they are Subjected to such 


ing 
oreeien t Acti euiatio the S ly of 
ent or on or e Sup o 
Woven Fabrics or Paper or other Materials tn the 
Ferm of Bands, Ro or Continuous Sheets to 
Treatment with or the Action of Size or Filling or 
Dyes or other Liquids or Materials or or 
Vapours or to Bee & Calendering or other Treat- 
ment Wholly or Partially Mechanical or of other 
ds. [6 Figs.) August 2, 1900.—To ‘‘ enable a more uniform 
treatment of the materials operated upon than has hitherto been 
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obtained, and obviate the subjection of the materials operated 
upon to variable or other injurious strains, and enable the tension 
to which materials are subjected to be made as small as may be 
desirable, especially in cases in which it is desirable to have the 
materials operated upon in an open and absorbent condition, as, 
for example, in the sizing of warps and the filling of woven 
fabrics, and the printing of woven fabrics.” Tension regulating 
apparatus, according to this invention, may comprise ‘‘ the combi- 
nation of a roller, bar, or equivalent apparatus which is arranged 
to be moved by and moved in opposition to the force or pressure 
exerted upon it by the material being operated upon, and is 
arranged to control the action of a friction-driving mechanism or 
brake or other suitable apparatus by which variations in the 
transmission of motion or in the speed at which a roller or other 
device and other devices is or are allowed to move may be brought 
about or permitted.” The invention is stated to be applicable 
to ‘‘warp-sizing machines for sizing warps,” &. (Accepted 
September 12, 1900.) 


MISCELLANEOUS. 


11,946. W. T. Carroll, Worcester, U.S.A. Lubri- 
cants. July 2, 1900.—Asa lubricant for the wooden bearings 
of spindles, spinning rolls, and the like, the inventor proposes 
to employ stearic acid, or mixtures of stearic acid with cocoanut 
oil, vaseline, or carnatiba wax, the latter three being employed 
either together or separately in admixture with the stearic 
acid. The stearic acid should be in greater proportion than the 
other ingredients, and the preferred mixture consists of five parts 
of stearic acid to one of each of the other substances men- 
tioned. The mixture is heated and the wooden bearings are then 
soaked i until completely impregnated. (Accepted Septem- 
ber 12, 1900. 


12,648. R. Endres, Ravensburg, Germany. Nails. 
(2 Fags.) July 13, 1900.—A double-pointed nail is provided, and 
by means of a shank hollowed at one end to fit the nail points, 
floor boards may be secured to joists by means of the nails, which 


are driven downwardly in a slanting direction through one side 
of the boards till the shank is in each case flush with the edge of 
the board, when it is bent downwardly so as to leave the portion 
of the nail which was within the hollow of the shank projecting 
horizontally in such manner that it may serve to secure the inner 
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edge of the next board to be laid wh iy, 
against it before nailing. (Accepted S pte arog A Ly Spe 


C. Preston and G. C., 


22,248. R. Ralsto 
Ventilation. [5 Figs.) November 7, 1809.—To”” tid air of 
soluble or suspended impurities which may be removed therefrom 








by the action of water, the air is drawn below the surf y 
water in a tank and is forced into the body of aioe thane 
means of a jet of water operating under high-pressure through 
a combination of suction cones. (Accepted September 12, 1900.) 


} 
| 22,320. The Cambridge Scientific Instr 

y ‘ument Com- 
| pany, Limited, and a and J. Wayne, Cambridge. 
| Recording Instruments. (3 Figs.) November 8, 1899. 
| This invention relates to driving mechanism for record slips, in 
| which a continuous record is made upon a strip of paper travel. 
ling at a constant speed, and according thereto the strip is drawn 
along by a roller having upon its periphery one or more rows of 
small projections or points spaced at equal distances from each 
other. This driving roller is rotated by clockwork, and operates 
in conjunction with another roller which is provided with one or 
more grooves or recesses opposite to the projections upon the 
driving roller. As the driving roller rotates the projections or 
points upon it enter the strip which is consequently drawn alon 
at a uniform rate, and as the projections are equally spaced 
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(22,322) 


around the driving roller it follows that the distance between 
the holes or impressions in the strip will correspond to a certain 
unit of time, such unit depending upon the rate of rotation of the 
driving roller and the distance between the points. A time scale 
is thus automatically marked upon the strip. Before the strip 
reaches the driving roller it passes over a guide, which may be 
in the form of a roller having at one end a fixed flange and at 
the other end a movable one. The movable flange is controlled 
by a spring so arranged that‘it tends to move the loose flange 
towards the fixed one. This arrangement has the effect of 
pushing one edge of the strip against the fixed flange, and also 
allows for inequalities in its breadth. A plate may be arranged 
to press upon the strip as it passes over the guide roller in order 
to keep it taut when drawn by the driving roller. (Accepted 
September 12, 1900.) 


24,318. ter. Destructor. 


H. Heenan, Manches 
(3 Figs.] December 6, 1899.—A two-cell destructor is connected 
to the flue by an inverted T-sha) passage, and at the junction, 
and rocking below the middle of the vertical portion of the pas- 
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sage, isa fireclay damper adapted to be placed and held at will 
either vertically oF with its upper part resting against one or = 
other side wall of the said vertical —_. By this arrangemen 

either or both of the destructor cells can be under draught at one 


time. (Accepted September 12, 1900.) 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 


Descriptions with illustrations of inventions patented in the 
United Btates of America from 1847 to the present age =~ 


patent law cases in the United States, 


reports of trials of 36 and 36, Bedford- 


consulted, gratis, at the offices of ENGINEERING, 
street, Strand. 








Tux Norta German Lioyp.—The North German tare 
Company has under construction two new vessels ig : 
expects will eclipse the performance of the Kaiser Wil- 
helm der Grosse, and possibly also that of the Hamburg: 
American liner Deutschland. The new steamers are 
being built at the Vulcan Works at Stettin, and they are 
to be called the Kaiser Wilhelm II. and the Kron — 
Wilhelm. Speed is to be specially considered Sy ~ 
building of the last-named vessel, which is ~“— Fn 
sustain a rate of about 24 knots across the / : 
lantic. The Kaiser Wilhelm II. will be 706 ft. long, ob 
little longer than the Oceanic, about 20 ft. longer = 
the Deutschland, and 60 ft. longer than the ae a 
helm der Grosse. hats will have SO oe te to Ss 500 
n of 15, an engines wi 0" 
i pn Both veaiiite a to be ready for service 10 


a year. 
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TEXTILE MACHINERY AT THE PARIS 
EXHIBITION. 


(Continued from page 488.) 

We now come to the consideration of the larger 
textile machines shown in the Exhibition, and 
which naturally fall into two principal classes, 
spinning and weaving. Nearly all the machinery 
exhibited is that employed in the manufacture of 
the two materials, cotton and wool. The following 
exhibitors show practically the whole series of 
machines employed in the industry of cotton 
spinning : 

Messrs. Brooks and Doxey, of Manchester. 

Messrs. Dobson and Barlow, of Bolton. 

Messrs. Platt Brothers and Co., of Oldham. 

The Société Alsacienne de Constructions Mé- 
caniques, Mulhouse, Germany. 

Messrs. John Jacob Rieter, of Winterthur, 
Switzerland. 





On the other hand, for wool weaving, we have to 
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Fig.7. 
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familiar to those acquainted with textile machinery, 
the —— that are followed are, we think, none 
the less interesting or novel to most of our readers. 

In the treatment of cotton, the first of the series 
of machines to be examined at the Exhibition is the 
breaking machine. The purpose of this machine is 
to thoroughly agitate the compressed cotton as it is 
taken from the bales, so as to loosen the mass, and 
partially to separate from it foreign bodies, such as 
dust and other impurities, which are unavoidably 
packed with it. The best type of the machine is 
to be found in the exhibit of Messrs. Brooks and 
Doxey. In this machine the cotton is treated in 
a twofold manner at the same time; first, by 
shaking it more or less violently by means of a 
revolving beater B (Fig. 6), to detach the heavier 
impurities ; second, by passing it between open 
rollers, where it is subjected to a powerful current 
of air, which aspirates the dust and lighter particles 
not thrown off by the revolving beater. Fig. 6 
shows diagrammatically the arrangement. The raw 
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separate the machines for combing and those for 
carding. These two specialities are represented 
by some important firms : 

Messrs. Platt Brothers and Co., of Oldham (wool 
combing). 

Celestin Martin, of Verviers, Belgium (carding 
machinery). 

Société Alsacienne de Constructions Mécaniques 
de Belfort, France (wool combing machinery). 

Société Anonyme de Construction de Machines 
de Lure, France (wool combing machinery). 

Alexandre Pére and Antoine, Haravcourt, France 
(wool carding machinery). 

Josephy Erban, Bielitz, Austria (combing ma- 
chinery). 
_ All of these manufacturers occupy extremely 
important locations at the Exhibition, and the dis- 
plays are the more interesting because, in most 
cases, the raw material is side by side with the 
machines, and the various processes are shown by 
which the staple is converted into the finished pro- 
duct. This latter stage is not reached until the cotton 
or wool has passed through many transformations ; 
and it may be safely asserted that throughout the 
whole range of mechanics there is no more beauti- 
ful, complicated, or perfect machinery than that 
which has been gradually developed into its present 
condition for the textile industries. It is impos- 
sible, of course, to attempt anything like a complete 
description of the machines exhibited ; in many 
cases they are of the standard and accepted types ; 
in other cases only small novelties of detail have 

en introduced, and these can scarcely be explained 
Without the assistance of drawings and elaborate 
description. The most useful course we can adopt 
18, therefore, briefly to trace the textile material 

‘ough the various phases of its manufacture, indi- 
cating here and there where novelties of construc- 
tion have been introduced ; and though such a 
General investigation may take us over ground 
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cotton, spread out on an endless travelling band T, 
is brought forward to the two grooved cylinders 
C, Cl, which seize it and feed it forward into the 
cylindrical trough A. Here it encounters the re- 
volving beaters B, mounted on the shaft oe 
through the centre of the trough. The heavier 
impurities are very rapidly separated by this opera- 
tion, and fall through the grid G, which forms the 
bottom of the trough. Beyond this beating cylinder 
are two iron-framed drums M, M!, covered with 
fine wire cloth. By the action of a fan connected 
with these drums a powerful draught is constantly 
maintained. The beaten cotton es from the 
trough, and is fed between these drums from I to 
L. During its passage the dust is withdrawn into 
the wire cloth-covered cylinders, and the cotton, 
after reaching L and passing beyond the influence 
of the fan, falls into a second system of beaters 
similar to that already described. 

When this last-named stage has been completed, 
the cotton is practically pure, and the fibres are well 
separated ; it then passes between two cast-iron 
rollers, where it is condensed and compressed, and 
thence issues in a form of a thin sheet or lap, which 
is rolled around a wooden or iron spindle. These 
rollers, when a certain amount of fibre has been 
wound upon them, are taken to the second ma- 
chine of a series for the next operation, that of 
carding. 

The carding engine completes the cleansing 
process; it also lays the filaments parallel, con- 
densing them, and changing them into a homo- 
geneous ribbon. The means employed for this 
——- consist in principle in ing the sheet of 

laments between combs, the general arrangement 
of which is indicated by Fig. 7; as is well seen 
the combs, or cards, consist of bent and finely- 
pointed wires set closely into some suitable backing 
material, Fig. 7 shows that a certain quantity of fibre 
T is fed between the two surfaces A and B, in which 





the teeth of the combs (cards) are inserted, and the 
points of which are placed so as to be opposite one 
another ; the combs travel in reverse directions, as 
indicated by the arrows, and the filaments natur- 
ally follow the movements of the two surfaces. 
But, in consequence of this movement, the surface A, 
meeting the points of the surface B, is obliged to 
part with a certain proportion of the filaments which 
had accumulated between the teeth, and a similar 
action goes on with surface B. It thus follows that 
there is a constant exchange of filaments between, 
the two surfaces. In carding machinery it is, of 
course, necessary to replace the flat surfaces as A and 
Bby cylindrical surfaces, but the principle remains 
the same, except for the modifications due to the 
action of centrifugal force developed by the rapid} 
revolving parts. Fig. 8 is a diagram which will 
serve to show the arrangement of the princi 
organs of a carding engine, the direction in which 
the points of the combs are bent as well as the 
direction of rotation. The centrifugal force deve- 
loped by the considerable speed of the main cy- 
linder A, to which the fibres are brought by a 
travelling band, throws these filaments against 
the point of the fixed comb C, or against the 
rollers D KE, which may be considered as fixed, 
although, as a matter of fact, they revolve slowly. 
The comb on the large cylinder A tends always 
to take back these filaments, and the necessary 
exchange is thus effected between it and the 
cylinders G B H I; only the heavier parts, as well 
as dust, seeds, &c., remain fixed at the bottom of 
the stationary combs, or flat cards, which have to be 
cleaned from time to time. In the theory of carding, 
which it is not possible here for us to consider, what 
is called the carding point is any point on the card, 
where the fibre can be held by one of the organs 
and combed by the other; this is the arrange- 
ment which is seen between the main cylinder A 
and the doffing cylinder F, and speaking generally 
between all the organs, the combs of which are 
pointed in opposite directions; the more carding 
points there are in a machine, the more thoroughly 
the work isdone. The most complete carding ma- 
chine shown at the Exhibition is certainly that by 
Messrs. Brooks and Doxey, in which is to be seen 
the Edge apparatus for grinding the points. 

On leaving the carding engine the cotton which 
by this time has been thoroughly cleaned and 
properly laid as regards its filaments, passes to 
another series of machines. These are the drawing 
frames ; they are exhibited by almost all the manu- 
facturers mentioned above, and they carry the 
process of manufacture forward toa very important 
stage. The purpose of ‘‘ drawing” is gradually to 
transform the crude and more or less irregular band, 
or sliver, of cotton coming from the carding machine, 
into thinner and homogeneous ribbons, p fitting 
it for the subsequent process of forming into the 
complete thread. The problem to be solved is as 
follows: Having a ribbon of a given thickness and 
of definite length, to transform it into another and 
smaller ribbon of a greater but equally definite 
length. There must evidently be a fixed relation 
between the new length of the ribbon and its 
thickness, and it will at once seen that if the 
length obtained is double what it was originally, 
the thickness will be one-half. In the spinning 
industry the word ‘‘ drawing” represents the ratio 
between the length obtained and the original 
length. Fig. 9 is a diagram serving to illustrate 
the process, &c. Thus A and B are two pairs of 
nt rollers with the axis of each pair in a 
vertical plane; these rollers are caused to re- 
volve in the same direction, the pair B having only 
half the velocity of the pair A. If asliver from 
the carding machine is passed between these rollers, 
the fibres taken by A travel at a velocity. double 
to those which are affected by B until a new series 
of fibres is fed to A. By this means an extension 
of the ribbon results due to the sliding and pulling 
out of the fibres one over the other, and, of course, 
there is a proportional reduction in the size of the 
ribbon. If, for example, this latter had a length 
of 100 metres and a cross-section of 2 square centi- 
metres ; its length, after passing through the draw- 
ing frame, will be 200 metres, and its section 
1 centimetre. In order that.the operation may be 
effective, it is n that this section of 1 centi- 
metre should be absolutely invariable throughout 
the whole length of the ribbon; in other words, 
that the same number of filaments should exist 
throughout. As a first condition, it is essential 
that the distance between the two pairs of cylinders 





should be greater than the length of the fibres being 
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treated, in order that no one filament shall be held 
at the same time by the two pairs of rollers; 
moreover, the distances between the filaments 
ought to be, as far as possible, equal to one 
another. In order to arrive at this result, it is 
necessary to facilitate the arrangement of the fibres 
from the commencement of the work, and to carry 
the drawing operation through all the progressive 
stages ; on this account a certain number of drawing 
frames are required, which gradually reduce the 
cotton to the desired degree of fineness. 

To secure a proper lay of the fibres, the doubling 
frame comes into use ; this effects the combination 
of a certain number of ribbons ; if six ribbons, or 
slivers, are thus combined, and the drawing process 
is carried on six times, the resulting ribbon will have 
a section equal to that of the original ribbon and its 
length will be six times as great. It will be easily 
understood that by these additions, proportional to 
the extension produced by drawing, the inequalities 
which may exist in a ribbon are either compressed 
or smoothed out, and that the ribbon, when finally 
completed, will be the more homogeneous and 
regular the oftener the doubling operations have 
been repeated. 

The drawing frames are the most simple of all 
the machines employed in the cotton industry. 
They consist of pairs of rollers (generally four pairs), 
which are driven continuously. Each of these 
pairs is formed, first, of a lower grooved metal 
cylinder, which is driven direct in any convenient 
manner, generally by gearing ; second, of the upper 
or pressure cylinder, which is held against the face 
of the lower cylinder by counterweights; this 
cylinder is also of metal, but it is covered with 
cloth, in order to maintain the soft and yielding 
adhesion to the cotton as it passes between the two 
rollers. After having passed through the series 
of operations in drawing and doubling, the cotton 
ribbon is found to have been brought to a suitable 
condition of regularity and homogeneity ; but it is 
still far from being fine enough for conversion into 
thread, because for an average number, or count, 
the finished length must be from 180 to 200 times 
the original length. In order to reduce it to the 
necessary: degree of fineness, the doubling process 
may be suppressed ; but in order to remedy the 
defects in uniformity which a ribbon, if less gradu- 
ally reduced, may present, the roving frame is used; 
Many remarkable examples of this machine are 
shown among the exhibits of all the English and 
German makers. This machine consists in prin- 
ciple: First, of a series of feeding rolls A (Fig. 10), 
which operates in the same way as the drawing 
frame ; second, of a spindle B which is driven at a 
high speed ; on this spindle is placed the wooden 
bobbin T, supported by the rail C. The rail rises 
and falls alternately, the amplitude of its movement 
being equal to the height of the bobbinT. Around 
this latter is wound the yarn coming from the draw- 
ing rollers. To reach the bobbin, the cotton yarn 
has to pass through the hollow arm of the flyer L, 
fixed to the upper end of the spindle B. Although 
not shown in the illustration, the bobbin is driven, 
as well as the spindle, at such a speed that a tension 
is kept on the yarn from the time it leaves the 
last roller A until it is wound up. The eye of the 
flyer being in a fixed position, as the bobbin T rises 
and falls vertically; the thread is wound around the 
bobbin for its whole height. In this simple opera- 
tion a difficulty has to be provided: for; the draw 
roller has a constant speed, whilst the diameter of 
the bobbin T steadily increases, owing. to the yarn 
being wound upon it; so that at a certain moment 
the difference between the speeds of A and L and 
that of the circumference of T, would be such as 
to cause a rupture of the filament. To provide 
against this, a a ence mechanism has to be intro- 
duced which reduces the speed of the spool T as its 
diameter increases, so that a constant and uniform 
ratio of speeds shall be maintained between the 
various parts. . This regulation is obtained in a 
number of ways; it will suffice to indicate the 
general principle. The mechanism which drives the 
bobbin T (the diameter of which is always variable) 
transmits the movement by means of a belt A 
(Fig. 11) driven off the parallel cylinder C to the 
cone O, ; a rack G fitted with a fork F is so con- 


nected that it shifts in proportion to the increase of 
the diameter of the spool, and drags the belt towards 
the larger diameter of the cone; as the drum C is 
parallel, the speed of C, and consequently of X, 
through which the movement is transmitted to the 
spool, increases gradually. 

(To be continued.) 





RUSSIA’S CONTRIBUTION TO THE 
PARIS EXHIBITION OF 1900. 


OnE of the most noticeable features of the last 
Exhibition of the nineteenth century has un- 
doubtedly been the share which Russia has taken 
therein, and the evidence which this share has 
afforded of the stupendous economic changes which 
have been silently effected in that vast, little-known 
and less understood empire. The British Empire 
has long had to recognise that Russia is the most 
serious factor with which she has to reckon in all that 
concerns her political Asiatic policy, and it looks as 
if, before very long, not only Britain but other 
countries will have to do so also in all that con- 
cerns their Asiatic commercial policy. Nay, Russian 
interference with our commercial interests is by no 
means likely to be confined to the Asiatic Continent 
alone, for her competition is bound in the future to 
be felt in all the markets where that of the United 
States and Germany are already pressing us so hard ; 
for Russia is equipping herself with the same dogged 
persistence she so remarkably evinces in the field 
of politics, silently, but thoroughly, for this very 

urpose. In despite of the general abstention of 
British capital and British enterprise, Russia 
has now successfully embarked in manufac- 
turing enterprises, largely organised by Belgium, 
and has already advanced a considerable dis- 
tance on the stage of modern industrial deve- 
lopment; more than a mere beginning has 
been made in utilising her inexhaustible stores 
of raw material, by means of her cheap if 
not very efficient, but equally inexhaustible, 
stores of labour. The National Russian Ex- 
hibition, held in 1896 at Nijni-Novgorod, very 
clearly conveyed the impression that Russia was 
fast becoming a manufacturing country, utilising 
the marvellous riches of her soil in other ways 
besides her vast agricultural industries. This im- 
pression is more than confirmed by what Russia con- 
tributed to the Paris Exhibition, where the number 
of her exhibitors (2400) were more than double 
what they were in the Exhibition of 1878 (1179), 
and the space covered by her exhibits (omitting 
France) stands fourth on the list of great exhibiting 
nations, amounting to no less than 11} per cent., 
against 144 for Great Britain, 13} for the United 
States of America, and 12} for Germany. It will 
be interesting to recall some of the statistical data 
connected with Russia which are officially given by 
Mr. W. de Kovalevsky, President of the Imperial 
Commission for the Paris Exhibition, in his work 
‘*Russia in the Nineteenth Century,” specially 
prepared for the Exhibition, to which Russian 
experts in all the various groups have lavishly con- 
tributed, and which forms a most valuable record of 
the development of modern Russia during the past 
century. 

Russia in Europe covers an area of 2,180,000 
square miles, and in Asia (including the Caucasus) of 
6,180,000 square milés, a total of 8,360,000 square 
miles, about one-sixth of the continental portions of 
the globe; nearly two-thirds of Europe, and one- 
third of Asia. Its population amounts to about 135 
millions, and has increased 9.71 times since 1724, 
and 1.96 times since 1851. The density of the 
population per square mile in various regions of the 
empire is given on the accompanying Table, No. I. 
(see next page). This shows that there is ample room 
throughout the empire for the future increase of 
population, though it should exceed the dreamsof the 
most enthusiastic pan-Slavic patriot. The present 
total population of the empire could be easily con- 
tained in the European portion with a density of only 
62 to the square mile, while with the same density 
the Asiatic portion would accommodate nearly 
400 millions. In estimating the future possi- 
bilities of such an empire, one is simply lost in 
the vastness of the figures involved ; and yet its 
present territorial limits are ever expanding. In 
1897, St. Petersburg comprised 1,267,000 inhabi- 
tants; Moscow, 1,035,000; Warsaw, 638,000: 
Odessa, 405,000; Lodz, 315,000; Riga, 283,000 ; 
Kieff, 247,000.° Nineteen other towns comprised 
over 100,000, and 12 over 50,900 inhabitants. 

Table II. shows approximately the average land 
under cultivation, and the crops grown thereon, and 
indicates how large the agricultural industries in 
Russia are ; these must probably remain her staple 
industries, whatever her industrial development may 
become in the future. Six-and-a-half million spindles 
and 200,000 looms are at work in Russia to-day— 
dealing with a yearly average of some 270,000 tons of 
raw cotton, of which 100,000 are produced by the 





Russian cotton fields in Central Asia. In 1895 
in the Khanates, no less than 543,640 acres were 
planted in cotton, and 4,077,298 acres placed under 
irrigation with a view to the extension of cotton 
cultivation. In 1898 Russia imported no less 
than 2,399,7501. worth of raw cotton from Egypt 
and 425,000]. from Persia, sending in exchange 
371,8751. worth of cotton piece-goods to China 
and 552,5001. to Persia. , 

Table III. gives particulars of the forest area 
comprised in the Russian empire, and shows that 
there is ample scope for expansion in all the valu- 
able industries depending therefrom ; these have 
already increased more than fivefold during the last 
thirteen years, a rate of increase exceeding that of 
any other branch of industry in the same period 
and likely to be largely exceeded in the early years 
of the coming century. In 1897 the value of the 
timber exported already amounted to 5,843,7501., 
in spite of the fact that by far the major proportion 
is consumed within the empire itself. Table IV. 
represents the live stock on Tanner 1, 1898. The 
output of cheese amounted to 3287 tons, and of 
butter to 6889 tons.in 1898, of which 5012 tons 
were exported. The trade in fowls and eggs was 
also very important, amounting to a value of 4} 
million pounds exported, of which 3,400,000. repre- 
sents the value of eggs alone, the balance being live 
and dead fowls. Special attention has been given 
by the Imperial Government to the breeding and 
rearing of cattle, and strict veterinary precautions 
are in force to prevent the introduction and pro- 
pagation of cattle diseases. At the present time 
all the region extending from the frontiers of 
Central Europe to the province of Tobolsk, and 
to the territory of Akolinsk inclusive, and from 
the Caucasian Mountains to the Arctic Ocean, are 
entirely free from all contagious diseases. 

The chief items in the list of mineral products 
of the Russian empire are coal, iron, and salt. The 
richest beds of coal occur in the basin of the Donetz, 
in that of the Dombrowa (Poland), in the central 
agricultural region, and basin of the Tchoussovaia, 
and on the western slopes of the Ural Mountains. 
Iron ore is abundant in the Donetz basin, in the 
Government of Olonetz (Finland), in the central 
agricultural region, in the basin of the Oka and 
the upper basin of the Don. Common salt, in 
the form of hydrochlorate of soda, abounds all 
over the Russian steppes in immeasurable quan- 
tities, and rock salt in the celebrated Lletzk 
mines, on the further side of the Ural river; 
near Orenburg ; near Bakhmout; in the Government 
of Ekaterinoslav ; and in the Tchaptchatchi moun- 
tains. Still greater are the lacustrine deposits in 
the Crimea, in New Russia (Sea of Azov), and in 
the Government of Astrakkan (Caspian Sca). Zinc 
mines occur in Poland; tin and copper mines in 
Finland ; mercurial ores in the Bakhmout district ; 
manganese in the Governments of Ekaterinoslav and 
Kherson ; cobalt on the Mourmanian shore, and in 
Lapland. The lake region and Finland abound in 
materials for building purposes (granites and 
syenites, quartz rocks and marbles). Labrador 
spar is quarried in the Government of Kiev. The 
Caucasus abounds in minerals, silver, lead, zinc, 
copper, cinabar, manganese, cobalt ; and on both 
slopes excellent mineral springs are to be found, 
the most valuable, of. course, being the naphtha 
springs of the Apcheron peninsula (Baku). The 
mineral wealth of the Urals comprises gold in veins 
and sand-beds, platinum and rare allied metals, 
such as iridium, rhodium, osmium, &c., rich copper 
mines, and the finest malachite quarries in the 
world, chromium, manganese, and nickel. The 
Ural iron ores are remarkable for their richness 
and their peculiar properties (¢.g., Mount Blago- 
datt). The gem mines of Mourzinsk, Chaitansk, 
and those of the Tokova river basin are well- 
known, yielding aquamarines and emeralds, to- 
pazes, rubies, sapphires, ruby-sapphires, amethysts, 
and the special plonachites, chryso - beryls, 
rose -tourmalines, and mn garnets. Russia 
in Asia possesses inexhaustible supplies of 
mineral wealth—gold reefs in abundance, as yet 
hardly touched; gold - bearing sands all over 
Siberia, on the northern watershed of the spurs of 
the Altai; on both sides of the Kouznietzky-Alataou 
mountains and the Salair chain, in the Government 
of Ienisseisk; in the basins of the .Angara, of 
the Podkammenaia Tougoutska ; in the region of 
Nijni-Oudinsk and of Kansk, the Beroussa beds, 
and the Olekminsk group. Other gold-bearing beds 
exist on the two watersheds of the Stanovol moun- 
tains, in the Governments of the Irkoutsk and the 
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Amour, and finally in the Oudskoi district of the 
shore province of Primorsky. Silver lead is found 
in the Akmolinsk and Semipolatinsk provinces in 
the Altai ; in the Zmieinorsk district and the Salair 
mountains; and on the further side of Lake 
Baikal, in the district of Nertchinsk. Copper 
abounds not only on the eastern slopes of the Urals, 
but in the Akmolinsk and Semipolatinsk provinces 
in the Altai, and in the Minousinsk district, where 
copper has been mined ever since the Bronze Age. 
Further east, copper is found in large quantities on 


the Rivers Aldan and Lena ; in the region of Nert- | p 


chinsk ; in the island of Sakhalien ; and in the 
region of Tachkent, in Syr-Daria. Tin is found in 
the River Onone (Transbaikal). Iron ore is very 
abundant, especially in the basin of the Kouznietsk, 
which is exceedingly rich in coal also. The Steppe 
Provinces (Akmolinsk and Semipolatinsk), the 
Government of Irkoutsk, and throughout the region 
traversed by the great Siberian Railway and in the 
island of Sakhalien, coalisfound in abundance ; plum- 
bago exists in the Government of Irkoutsk and the 
affluents of the lower Ienissei. The lacustrine salt 
deposits abound on the Asiatic side of the Caspian 
and Aral depression (e.g., the famous Sudersk lake, 














TABLE I.—Denstty of Population. 
Density 
: ‘ per y 
Name of Region. Square Remarks. 
Mile. 
Basin of the Vistula .. 28} |German & Austrian Frontier. 
Blacklands of the S.W... 22 Turkish Frontier and Tran- 
Little Russia cis Dnieper 18% sylvania. 
Central agricultural re- 
gion. oa “s bi 
Lithuania .. os, us 16 
Manufacturing district 
of Moskow a me 24 
White Ruesia a Oyy 
Caucasus .. ‘a 8} Circassia, Georgia, and Trans- 
caucasia. 
Finland | 23 
Siberia... ew me 1%; |Omitting the Khanates. 
Turkestan (omitting 1.14 |Ferghana and Samarkand, 








Bokara and Khiva) being 5.7 per equare inch. 


Taste IL.—Agricultural Production: Average of last 
15 Years for Russia in Europe. 





























Average Average 
Acreage| Per Yiel 
Kird of Produce. | in Mil- |Cent. of| in Mil- Remarks. 
lions of | Total. | lions of 
Acres. |Bushels. 
p.c. of | 
Cereals : cereals 
= Pr 69.19 37 705 |The average yield of 
heat .. 30.87 16 273 | the beetroot fields, 
Oates. - | 38.30 20 | 557 | 1894.98, was 2.9 mil- 
Barley and other \59.44 97 | { 191 | lion tons, equal to 
grains Hage |\ 169 | 1.55 million tons of 
j sugar. The con- 
Total .. -| 191.50 100 1895 | sumption of sugar 
in Russia per head 
Potatoes .. oe 58.60 | 5743 | is now 104 Ib. in- 
Linseed and hemp -- | 83 | creasing as sugar 
Beet and other | has gone down in 
roots, grass, and price from (1885) 
meadow land ..| 13468 | 41 40 | 6.76d. & pound to 
. | (1898) 4.344. a 
Total of culti- | pound. 
vated land ..| 326.18 | 10000 





__ Taser III.—Forest Area in the Russian Empire. 





Portion in | Area in | Belon g | 
Question. |Square Miles to the —_ 


Russia in Europe! 
Pro 


Remarks. 











|Of the forest lands in 





per .. --| 661,200 | 448,400 | Europe and the Cau- 
inland .. 77,500 | +. — | Causus 380,000 square 
Cencnans.. 28,500 | 20,900 | miles are first-class 
a ee ost os | 152,0.0 | forests. 
The principal forest trees are the pine, the fir, the oak, the 


_, the alder, the aspen, the linden, the beech, and the elm. 
ieee portion of the forest products are consumed in the 


___ Taste. IV.—Live Stock on January 1, 1898. 











Description. Numbers in Millions. Remarks. 
rd “ i | 75 (Total number of 
Oettle«. % 874 | heads being 161 
Goats" aa 12 | millions. 
Camels.” <A 8.19 
Hi “ es 1.3 

Orses . ee 32 | 


Taste V.—Pregress of Imports onl Exports, 1800-1900. 
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Increase, 
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TABLE VI.—Procress in MANUFACTURING, 1887-1897. 





Number of 


























Value of Production in £ s. d. at 2s. 14d. | 
Factories. to the Rouble. NuMBER OF WORKMEN EMPLOYED, 
DESCRIPTION OF MANUFACTURES. | 
| Tim 
es Times 
| — | 1887. 1897, Increase. 1887. 1897. Tocrease. 
| | : Saw r = “TT SELLA ae Seni dacaza eas 
Textile industries | 4.449 49,198,425 | 100,543,950 2.02 399,178 642,620 1.61 
Food products. . ee ae 16,512 | $9,868,825 | 66,862,325 1.69 205,223 255,357 1.24 
Utilisation of animal products 4,238 8,446,343 14,031,462 1.66 38,876 64,418 1.66 
Wood industries ..  .. 2,359 | 2,729,350 10,932,806 400 30,703 86,273 2.81 
‘aper .. ae mS “e re 532 2,234,437 4 833,312 2.16 19,491 46,190 2.37 
Chemical products .. ise ial 769 2,285,268 6,327,718 2.77 21,134 35,320 1.67 
Ceramics oe or 3,413 | 8,077,531 8,775,187 2.81 67,346 143,291 2.13 
Mines and Metallurgy 3,412 16 516,275 41,838,881 2.52 390,915 514,333 1.32 
Metallic products oA 2,412 11,965,662 33,014,012 2.75 | 103,300 214,311 2.07 
Other industries 935 6,403,025 12,512,743 2.31 41,882 66,249 1.58 
Totals .. 39,029 141,790,518 301,659,050 2.13 1,424,730 2,898,262 2.03 
| 











TaBLe VII.—Progress of Mining and Metallurgy, 
1877-98. 











| | 
Material. | 1877. | 1898 Increase. 
tons | tons 

Coal .. 1,758,064 | 12,032,258 - 6 84 
Naphtha 209,677 | 8,175,806 39.00 
Castiron . 1,903,871 2,161,290 1.09 
Wrought iron | 258, 483,871 1.87 
Steel.. os ee 40,387 1,129,032 23.33 

| 





TABLE VIII.—Some Items of Increase in Exports and 
Imports. 























Amount Dealt with 
in External Trade 
Items. Value. — Remarks. 
os —— |crease 
1802. 1898. 
Exports. 
Grain and flour ..| 1,413,125 {89,418,750 | 28 
Flax .. ae --| 748,750 | 5,950,000 8 
Linseed 318,750 | 2,815,625 9 
Wood .. 159,375 | 6,109,375 | 40 
Skins . 318,750 | 531,250) 13 
Cattle 180,625 | 1,848,750) 10 |None exported 
Naphtha oe 3,293,750} .. at the begin- 
Sugar 1,646,250 ning of cen- 
Eggs .. as 3,293,750 tury. 
Cotton cloth .. ee 1,275,000 
Manufactured iron .. 2,600,000 Asia. . 
Raw cotton .. ° 7,543,700 
Ore .. 0 5,206,250 Germany. 
Tea 4,738,7: a 
Fish .. cs ‘ 1,487,500 
Colours and pigmente 1,435,375 
Fruits, bays, and nute 1,349,375 
Wines and spirits 1,338,760 
Imrorts. 
Metallic articles 4,037,500 Not worth 
Ironsheets .. 2,337,500 mentioning 
Spun yarns .. 2,156,875 at the begin- 
Raw wool 1,700,000 ning of cen- 
Coal .. ae ie aa 1,275,000 tury. 
Tarandincense.. oe 1,275,000 
Plants and seeds 1,062,500 
Iron ships 1,009,375 
Paper .. 931,250 
Rawhides 931,250 
} 








where these deposits are inexhaustible), also the 
Koria Kovsk steppes, the lakes Borovski and Bour- 


j linsk (south-west Steppes), and the southern part 


of Central Siberia and Transbaikalia. Sulphate of 
nitre (Glauber salts) exists in large deposits in the 
Gulf of Karabougass (Caspian Sea), and in man 
lakes on the steppes of Southern Siberia. Naphtha 
abounds on the island of Tchéleken, and in the por- 
tions of the Trans-Caspian province nearest that sea, 
on the further side of the Emba river. Both 
Siberia and Turkestan abound in mineral waters of 
every kind. 

The industrial pr which has practically 
tripled the value of Russian manufactures during 
the last thirteen years has been steadily deve- 
loping from the be ce of the century, as 
will ie seen by Table V., which is a record 
of the average annual value of the imports and 
exports; the highest ratio of increase being in the 
twenty years immediately following the Crimean 
War, which seems to have acted as a beneficial 
tonic. The actual increase in the ten years 
between 1887 and 1897 is given in Table VI., 
which shows the increase in value of the pro- 
ducts and in the number of workmen employed, 
the increase in both cases being on an average 
remarkably alike ; but this Table also shows that 
in certain branches, machinery has been largely 
supplementing hand labour, as in the wood indus- 
tries, chemical products, metallurgy and mines, 
textile industries, and sundry small industries ; 
while in the others the proportion between the 
two has remained constant. In addition to the 





Period, | Average | Average Increase, 
ea Imports. | Exports. | Imports. | Exports. 
& £ r cent. r cent. 
ies0-1g04 6,812,902 5,121,004 | ee 
1850-10 11,918,069 | 10,€30,419 74.86 | 107.54 
1875-1899 | 27,772,581 | 28,085,975 | 133.18 163.78 
| 63,837,431 | 52,710,150 | 128.08 | 88.08 
SaaS 





three million odd workmen employed in fac- 





tories, are the seven to. eight million workmen 
and small farmers who supplement their slender 
earnings by products of the so-called — 
industries, which have made such a remarkable 
show at the Trocadero in the Russian village, and 
the annual value of which is estimated to exceed 
534 million sterling. Besides the railway com- 
panies, there exist in Russia 1700 public com- 
panies, with a total capital of 2234 million sterling ; 
of these 1450 are industrial companies with a 
capital of 190,718,7501.; the rest are banks, in- 
surance, shipping, and commercial companies. On 
January 1, 1900, there were 269 foreign companies 
working in Russia, of which 162 were Belgian, 54 
French, 30 German, and only 19 English. 

The increase in mining and metallurgy between 
1877 and 1898, as may be seen from Table VII., has 
been nearly sixfcld in amount, on the average of the 
principal items of production ; but it has been 39 
times greater in naphtha and 23} times greater in 
steel. And the advance has not been only 
in the amount produced, but also in the methods 
and standards of production ; of this, the evidence 
afforded by the exhibits in all the various groups 
of the Paris Exhibition bear undeniable _testi- 
mony. Many branches of industry, which can 
hardly be said to have existed 25 years ago, 
are flourishing to-day and have attained a very 
high degree of development. Foreign capital, 
chiefly from France and Belgium, with a sub- 
stantial admixture from Germany, has largely 
contributed in the last 15 years to bring 
about this development, and has found lucrative 
employment therein. The moral and material 
welfare of the Russian workman has been well 
looked after, both by the Government and the 
masters ; ample — of this was afforded in the ex- 
hibits in Group XVI., both Statistical and Hygienic. 
The advance in the external trade of Russia has 
been already alluded to, as evidence of the general 
iudustrial advance in the empire. It has increased 
eight-and-a-half fold, while the population has only 
doubled ; and during the last quarter of a century 
the increase has been four-and-a-half times. The 
export of food products, and the importation of 
raw material and material only half manufactured, 
are the items in which the greatest advance has 


Y | occurred, the necessary corollary of the advance in 


riculture and the development of manufactures. 

able VIII. gives the advance in some of the more 
important items of export and import, as between 
the beginning of the century and the end (1898). The 
most perce, increase is in the export of wood and 
grain ; but many other items, which did not exist 
as exports at the beginning of the century, show 
with importance on the list, e.g., manufactured 
iron, raw cotton, ores, and tea; while in imports, 
metallic articles figure very heavily. 


(To be continued.) 





SOME EXISTING GAS-DRIVEN POWER 
PLANTS. 
By Puiuire Dawson. 
(Continued from page 527.) 

In Great Britain there is not, as yet, any traction 
plant of importance run by a producer gas-driven 
plant. England is, however, the home of the gas 
producer and the gas engine industry. Thanks to 
the energy of firms such as Messrs. Crossley 
Brothers, Messrs. Fielding and Platt, Messrs. 
Tangyes, Messrs. Dowson, and others, it is well 
advanced. It may be therefore interesting to 





describe a typical plant laid down for public 


590 





ENGINEERING. [Nov. 9, 1900. 








GAS-DRIVEN ELECTRIC PLANT AT KING'S LYNN. 
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lighting recently at King’s Lynn by Messrs. 
Fielding and Platt. 

The power plant is contained in two buildings 
some 60 yards distant from each other, one being 
the gas-producer house, and the other being the 
engine, dynamo, and battery-house. See Figs. 24 
to 29. 

The gas-producer house contains four sets of gas 
generators, lined with firebrick, set in fireclay and 
ground cinders. These producers are on the 
Dowson principle, and were supplied and installed 
by Messrs. Fielding and Platt. They are fitted 
with steam jet injectors, firebars, cleaning - out 
doors, and feeding hoppers with cover lids. They 
are all of the same external size, but one has a 
thicker firebrick lining to reduce the furnace area 
to three-fourths that of the others. Each of the 
large generators is capable of producing 13,000 
cubic feet of gas per hour, having a calorific value 
of not less than 145 British thermal units per cubic 
foot, and can supply two engines. They all feed 
into a common gasholder, so that the production of 
gas can be varied to suit the demand, thereby 
economising fuel. The consumption of the fuel 
used (anthracite peas) is under 1 lb. per indicated 
horse-power per hour. The waste gas pipe dis- 
charges under a hood erected over each producer, 
“ere with an outlet chimney. Outside the 
ouse are a series of vertical cast-iron pipes, through 
which the gas passes, being cooled by water evenly 
distributed over the surface of the _ The gas 
is then led into a cast-iron hydraulic box fitted with 
water supply and overflow pipes,~ from which ‘it 
passes through two scrubbers, one filled with coke 
and supplied with a water spray, and the other with 
sawdust. The gas outlet from the sawdust scrubber 
is provided with a breeches-piece and two 6-in. stop 
valves. » There is a boiler in the producer-house for 
supplying steam to three generators when work- 
ing together, but when required a steam supply 
can be obtained from the existing water works 
boiler. 

The main gasholder is of\wrought iron, 20 ft. in 
diameter, with a 10-ft. li‘t. The inlet pipe is 12in. 
in diameter, and a 2-in. diameter outlet supplies 
the ignition burners of the engines. Owing to the 
distance between the main gasholder and the 
engines, an auxiliary holder 5 ft. in diameter, and 
with a 5-ft. lift is stationed at the back of the 
engine-house to keep up the supply pressure. The 
main between the two holders is 10 in. in diameter. 
The branches from the auxiliary to the engines are 
5 in. in diameter. 

The engine-room contains two bays, and across 
each bay there is a travelling crane supplied by 
Messrs. Fielding and Platt, Limited. The gas 
engines are Messrs. Fielding and Platt’s (Septem- 
ber, 1899), latest design. Four are installed at 
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work, and their normal s is 150 revolutions per 





a. and a fifth is in course of erection. | wo 1 aol a 
e dynamos are belt-driven off the flywheels,| minute. They are made with one flyw - — 
which weigh 8 tons each. Each engine is capable| outer bearing. Each engine 1s fitted wit. res 


firm’s patent self-starter and hand-turning gear 
positioning the engine, enabling it to be started by 
An improved arrangement of timing 





of developing 100 brake horse-power as a maximum, 
the normal load being 67 brake horse-power. The 
engines are very massive, specially designed for the one man. 
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GAS-DRIVEN ELECTRIC PLANT AT KINGS LYNN. 
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cams enables the ignition point to be varied whilst 
running. To allow for charging the accumulators, the 
engines are designed so that they can run at 10 per 
cent. above normal speed. It is specified that the 
consumption of gas (1 cubic foot=145 thermal 
units) shall not exceed 85 cubic feet per indicated 
horse-power per hour, and that the normal speed 
shall not be less than 150 revolutions per minute 
at full load. The exhaust pipes discharge sepa- 
rately into silencing boxes, the outlets from which 
are carried into the old water works chimney shaft. 
Cooling water for the engines is supplied by the 
same pump which supplies the gas producers, 
coolers, and scrubbers. 

The dynamos are continuous-current, shunt- 
wound machines, separately excited off the 400- 
volt mains. The full load output of each at 
normal speed is 40 kilowatts. e additional 10 
per cent. speed of the engines gives the necessary 
voltage for charging the cells. Arrangements for 
self-excitation are made in case of emergency. 

The accumulator rooms are arranged with the 
cells on two floors, the top one being open. 
There are 225 cells, chloride ‘‘R” type, giving 
40 amperes for 10 hours, or 80 amperes for 4 hours, 
without the voltage of the cells falling below 1.85 
volts. The cells rest on glass insulators on pitch- 
pine bearers. The latter rest upon cross bearers 
which are insulated from earth by porcelain insu- 
lators. The battery is intended for balancing on 
the three-wire system and for a standby. There 
is a transformer sub-station at the town hall, 
which contains two motor transformers, The 
main switchboard in the generating station has 
been constructed according to specification by 
the Gas Engine Company. It is divided into 
anels of polished slate, mounted on an iron 
ramework with T-iron supports. The switches 
and plugs are particularly massive. The system of 
distribution is a three-wire one, with 200 volts on 
each side, and the mains are fed by two wire 
feeders at six different points. The balance is 
obtained by a third or neutral wire feeder from the 
sub-station balancing machine at the town hall, and 
two distributing mains which run directly into the 
generating station. 

(To be continued.) 


DESIGN OF ALTERNATORS. 
By H. F. Parsnatt, M. Inst. C.E., and 
H. M. Hosarr. 
(Continued from page 486.) 
Cuaracreristic Output CURVE. 
Tuts is nothing more than a transformation of 








the volt-ampere curve for unity power factor, but 
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| results of such tests will be examined and com- | 
mented upon in subsequent sections of these | 
articles, Bat the small machine at present under | 
consideration has some interesting properties the | 
| study of which will be instructive and will illus- | 
tedious, and the curves of Fig. 48 possess the trate the application of the theory to a case where 
greater interest. 'the armature C.R. drop is a very considerable 

Having now set forth the leading features of the | factor and must enter into the calculations. Satura- 


method, it is proposed to apply it to an actual case, | tion also plays an important part. 


for certain purposes it throws the results into a more 
useful form. In Fig. 48 the volt-ampere curves of | 
Fig. 47 are thus transformed into output curves.* 
Similar characteristic output curves may be con- 
structed for other power factors, but the work is 




















Fig.48, | CHARACTERISTIC OUTPUT CURVES 
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and to show how the theoretical and test resultscom-| The calculated and experimental curves have 
pare. For this purpose, a small four-pole, contin- | been carried to points sometimes from 2} to 3 
uous-current machine, which happened to be avail- times the normal output, and this and the abnormal 
able, was transformed into a uni-slot, single-phase proportions of the machine should be kept carefully 
alternator, by cutting out four large slots and in mind when comparing the values obtained by 
ge Me ar age two coils of 48 turns each of calculation with the experimentally observed 
No. 14 B.W.G. Fig. 49 gives a diagrammatic sketch | values—as it would be perhaps too much to expect 
of the machine. ‘closer accordance under these extreme conditions. 
The theory has been repeatedly tested, in various | Entirely aside from the question of confirming the 
respects, on large, commercial machines, and the |theory set forth in the preceding articles, a de- 
ss . Seription of these tests Gea out clearly some 
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* See ENGINBERING, page 485 ante, 


REACTANCE CURVE AT 25 CYCLES 


guns) Angle of lag of centre-line of 
slot behind Mid-Pole face position, 





eae see ates 
very interesting properties of alternating.current 
generators. 


As a matter of fact, the writers have themselves 


not been entirely satisfied at the outcome of the 
tests on this small machine, so far as relates to 
supporting their theory. But they have neverthe. 
less found the results so instructive for the reasons 
set forth above, that they have adhered to their 
original purpose of including the tests in the 
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present articles. In the meantime, they have 
pushed forward tests on normally proportioned 
machines of large capacities, and are obtainivg 
results in every way as satisfactory as the prelimin- 
ary examinations made during the last few years, 
ali of which pointed very convincingly to the 
theory now put forth in fairly complete form. 

The employment of a small machine, moreover, 
made it practicable, at slight expense, to arrange 
loads of various power factors and amounts, up 
to values far in excess of what would constitute 
a fair, normal rating, and to thoroughly investigate 
the performance of the machine from all stand- 
points. The alternator was given a rating of 20 
amperes at 60 terminal volts and ata speed of 750 
revolutions per minute, which corresponds to & 
periodicity of 25 cycles per second. _ 

There will first be given an estimate of the 
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SE aA 
theoretical values of the curves ; the test results 
will follow; and will be set forth in such form 
a; to facilitate comparison. 

The saturation curve could have been predeter- 
mined—by the well-known methods—but this does 
not concern the present theory, hence the experi- 
mental values, as set forth in the curve of Fig. 50, 
are taken as a basis for the calculation. 

The inductance was also experimentally deter- 
mined. In Fig. 51 is given a curve in which the 
o.dinates show the values of the reactance between 
collector rings, and the abscissee the corresponding 
positions cf the centre of the slot with respect to 
the pole-face. The curve shows that, in the posi- 
tion of maximum inductance (i.e., with the centre 
cf the slot opposite the centre of the pole-face), the 
reactance is (at 25 cycles) 2.4 ohms. In the posi- 
tion of minimum inductance, it is but 1.4 ohms. 
From the maximum value of the reactance (2.4 
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x x 74 = 43 lines. 

In large machines of the customary proportions, 
it has already been shown that the values seldom 
reach such high figures. 

The ohmic resistance of the winding, between 
collector rings, is .31 ohm, and this is sufficiently 
high to materially affect the results, and hence it 
has been taken into account. In the preliminary 
descriptions of the method, this would have diverted 
attention from the more important points of the 
method, but it is now just as well that the effect 
upon the diagrams of taking the internal resistance 
into account, should be explained. But it must 
be remembered that— in well-proportioned machines 
for lighting and power at constant potential—the 
resistance is practically negligible, and is never 
accompanied by an armature C.R. drop of any such 
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This corresponds so nearly to our assumed value 
(20 deg.) that no re-calculation is necessary. 

The full armature strength, expressed in ampere- 
turns per pole-piece upon the armature = 24 x 10 


x »/ 2 = 340 ampere-turns. 


The demagnetising component = 340 x sin 20 deg. 
= 340 x .34 = 116 ampere-turns. 


The magnetomotive force required for the mag- 
netic saturation, is, at 63.1 volts, 1225 ampere- 
turns. Hence the total excitation required for 
60 terminal volts and 10 amperes, and unity power 
factor, is 1225 + 116 = 1341 ampere-turns. By a 
similar calculation, the value for 20 ampere-turns 
(full-rated load) is determined to be 1680 ampere- 
turns ; and the diagranr for this case is given in 
Fig. 53. The total 1680 ampere-turns are made up 
of 1310 ampere-turns for saturation (corresponding 
to 66.2 volts), and 370 ampere-turns to offset de- 
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ohms.), the corresponding value of the inductance 
is found to be .0153 henry. 


_ 24 

6 28 x 25 
Applying the dimensions given in Fig. 49 (gross 

length armature laminations 4.5 in.), there is 

found to be 74 lines per ampere-turn and per inch 

length of armature lamination. 

ee ret tt Fs. Ex eee 


{Lines é .0153 x 108 

This very high value is attributable to the ab- 
normal dimensions of the machine. 

An examination of Fig. 49 will show that the 
coil is of approximately “square cross-section, that 
the air gap is but i in. deep, and that the 
pole arc is very broad (almost seven times the width 
of the slot). “All these, together with the fact that 
the embedded portion of the armature winding is 
but 32 per cent. of the whole armature winding 
(the exposed end connections constituting the re- 
maining 68 per cent.), conspire to result in this 
high value for the inductance when expressed in 
terms of the magnetic lines per ampere-turn and 
per inch length of armature lamination. The value 


ae 2 colaea 
ji = = 0153 j 


1530000 








for the position of minimum inductance is 


25 80 es 40 45 50 


percentage of the terminal voltage, as is the case in 
this small experimental machine, 


Curves OF ExcitTaTION REGULATION. 


First Case.—Unity Power Factor.—When the 
amperes output equals 0, the ampere-turns per 
field spool are found from the no-load saturation 
curve of Fig. 50 to be 1140 for 60 terminal volts. 

Amperes output = 10. In Fig. 52 the line AC. 
represents the terminal voltage of 60 volts. Not 
knowing in advance of a preliminary calculation 
the angle of lag of the maximum value of the 
current behind midpole face position, we make a 
preliminary assumption of 20 deg., and, from 
Fig. 51, find the reactance at this position to be 
2.28 ohms. 

Therefore the reactance voltage is 2.28 x 10 = 22.8 
volts. 

This is represented in Fig. 52 by AB. The 
internal drop of voltage is 10 (the current) times 
.31 (the resistance of the winding), or 3.1 volts, 
This is represented by EB. 


BA _928_ 


7Ra Al <a SS o = f 1 f 
EBiAC 631 361 = tangent of the “— lag 
of the current behind the midpole face position 





/ 


= 





magnetisation, this being .54 of the total armature 
strength of 24 x 20 x <2 = 680 armature ampere- 
turns per pole-piece. : 

In the same way, the values for higher currents 
have been calculated, and are set forth in the fol- 
lowing Table, and are plotted in the lower full 
line curve of Fig. 54, which also gives, in the lower 
dotted line curve, the experimentally observed 
values for unity power factor. 


Amperes Output at Required Ampere- 


Unity Power ee 
Factor. 60 Terminal Volts. 

0 as 2 
10 1340 
20 1670 
30 2110 
40 2420 
50 2830 
60 3250 


The calculation for external loads with power 
factors of less than unity, is accomplished as 
follows: - 

First case : 


Power faetor = .6 
Terminal-voltage = 60 
Ampere output = 20 


Now, for such a case, one may represent the 
circuit as in Fig. 55, where a resistanceless arma- 
ture lies between the points A and B, a resistance 
of .31 ohms (the true resistance of the armature) 
between B and E, the resistance component of the 
load between A and C and the reactance component 
between C and D. As the power factor of the 
external load equals .5, and as the terminal voltage 
equals 60, we have A D = 60. 

AC =ADCos¢ = 60 x .5 = 30 
CD= VAD?—AC = 82, 





tan p.*. @ = 19.8 deg. 
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Fic. 3. 


For a trial value we estimate that the angle of neto-motive force = 1230 + 620 = 1850 ampere- | the inductance, of the saturation curve, and of the 
lag behind the mid-pole face position, will be | turns per field spool. 


66 deg., in which case the reactance of the arma- | 


|armature resistance, by chance combine to render 


In the same way the values given in the following | the excitation regulation largely independent of the 


ture winding will be 1.4 ohms, and its reactance | Table were obtained for other loads and for power | power factor. In normally proportioned — 
.5, and for various loads and still other | the curves generally diverge rapidly from eac 


voltage at 20 amperes will equal 28 volts. So A B| factor 
is made equal to 28. B © equals 6.2 volts, the | power factors. 


resistance drop in the armature. 


Then tangent ¢ =_—_" ~ = 2.22 


62+ 30 36 
Hence, ¢=65.8 deg., a value which checks the trial | 
value (66 deg.) sufficiently well. 
Armature strength = 20 x 24 x /2 — 6g9/ 
ampere-turns per pole-piece. 
Sin 66 deg. = .91. 
Hence, demagnetising component = .91 x 680 = 620, 
The internal voltage is /(EB +A C)?+CD? = | 
/36.2? + 522 = 63.4 volts ; for which are re- 
quired 1230 saturation ampere-turns. Total mag- 





Required Ampere-Turns per Field Spool for 60 Ter- 





It is evident from the Table that the 


c-—y minal Volts and External Loads with the follow- 
r og Power Factors. 

_ 0 3 5 9 1.0 

0 1140 1140 1140 1140 1140 

10 1480 1480 1480 1420 | 1340 

20 1840 1850 18:0 1770 | 1670 

30 2190 2210 2210 2135 | 2010 

40 2550 2570 2589 2520 | 2420 

50 2900 2945 2965 2935 2830 

60 $250 $310 8350 3340 3250 


——~— power factor than for unity power factor. 


other as the ampere load increases. ; 
| The curve for zero power factor is plotted in the 
upper solid line of Fig. 54. It is interesting to 
note that for this particular machine, it would cross 
the curve for unity power factor at some slightly 


-|higher current output, hence for higher current 


outputs, less excitation would be required for _ 
writers are not aware that it has ever before been 
pointed out that this could occur. ' 
The upper dotted line of Fig. 54 gives a curve © 
excitation regulation experimentally obtained on 
this machine for loads with power factors of less 
than 0.1. This curve intersects the curve for unity 


values of | power factor, as the theory points out would be the 
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The armature strength is practically fully demag- 
netising, and equal to 10 x 24 x V9 = 345 am- 
pere-turns. Magnetomotive force corresponding 
to 67 volts will be 1330 ampere-turns. Hence, total 
magnetomotive force = 340 + 1330 = 1670 am- 
pere-turns, so that the trial value of 67 volts was 
the correct value. 

It is interesting to note the change which this 
diagram undergoes with larger currents, as the 
resistance component becomes appreciable ; this 
appears in Fig. 59, which corresponds to the 
conditions at 30 amperes. 

30 Amperes.—Assume 35 volts (see Fig. 59). 
The armature ampere-turns are, as before, prac- 
tically entirely demagnetising, and are equal to 
30 x 24 x V2 = 1020, but the saturation ampere- 
turns have to correspond to ,/9.3* + 35% = 36.2 volts, 
which (from saturation curve) requires 650 ampere- 
turns. Hence excitation equals 1020 + 650 = 1670 
ampere-turns. Therefore, the assumption of 35 
volts as corresponding to 30 amperes, is correct 
for the zero power factor volt ampere curve. The 
other points were obtained in the same manner. 

Table of Results. 


Amperes Terminal Voltage. 
Output. P.F.=1 PF. = 
Dh 78 78 
10 72 67 
20 €0 52 
30 42 35 
BP vee aah oa ose vie 10 13 
42.5 ... ame . 0 0 


The curves of observed values are also given in 
Fig. 56, in dotted line. The power factor for the 
lower curve was, however, from .08 to .12, never, 
of course, being absolutely 0. 

Short Circuit Curve.—The full line curves of 
Fig. 56 cut the axis of abscissw at 42.5 amperes. 
They were taken with an excitation of 1670 ampere- 
turns per field spool. The short circuit curve 
should, therefore, be a straight line passing through 
zero and through this point. It is drawn full in 
Fig. 60, and in the same figure the observed curve 
is shown in dotted line. 

(To be continued.) 








ELECTRO-CHEMISTRY AT THE PARIS 
EXHIBITION. 
By H. Borns. 

A.rHoucH electro-chemistry enjoyed for the first 
time the honour of having adepartment of its 
own at a great International Exhibition, it cannot 
be said that the industry was well represented at 
Paris. Two reasons may be quoted in explanation. 
As the Exhibition was vast, so the domain of 
electro-chemistry is wide. But, in most cases, 
electro-chemistry affords assistance only in some 
one of a series of operations. The Electro- 
Chemical Section itself is instructive, but it con- 
fines itself almost to batteries and galvano-plastic 
processes. To make a complete study of the in- 
dustry, the visitor has to examine the departments 
of chemistry, electricity, mining, tanning, dyeing, 
scientitic instruments, hydraulic and general engi- 
neering, and not neglect to search the general 
national exhibits. A very laborious search would 
supply him with many scraps of information, but 
he would have learned little about the processes. 

That brings us to our second reason. The 
chemist still believes in secrecy, though he is not 
backward in patenting, and the electro-chemist in 
that respect rigorously follows the ways of the 
chemist. Inquiries met with little encourage- 
ment. ‘*What does partinium consist of?” 
was asked. The answer was: ‘“‘I do not know 
at all; but it is an aluminium compound as strong 
as steel, and absolutely the only one which has any 
technical value.” Models are far too scarce. 
Many people still think that to exhibit means to 
arrange a series of shop windows, not to spare 
glaring labels, and to pile up rows of boxes, bottles, 
or articles. There are not a few organic com- 
pounds, especially in the industry of colouring 
matters, for which their weight in gold would dis- 
dainfully be declined. Presumably they are elec- 
trolytic ; but what part electro-chemistry played in 
their production could not be ascertained. 

If we mention distinctions obtained at the Exhi- 
bition in a few cases, it must not be understood 
that these are the only successful exhibitors. 
The awards were not made till the middle of 
August, and many of the best firms were repre- 
sented on the juries, and, therefore, hors concowrs. 

Many exhibitors of telegraph‘c apparatus have 





‘adorned ”’ their stands with hideous rowsof Primary 
Batteries. The Jeanty cell, recommended by the 
Compagnie Electro-Chimique, of Paris, forsmalllamp 
installations, is a Daniell cell, designed to prevent, 
as far as possible, any mixture of the zinc and copper 
sulphates. There are no glass vessels. Across the 
one end of a wooden box, is placed a trough with 
perforated bottom, to be charged with crystals of 
copper sulphate. Under the perforated bottom are 
a number of wooden pipes, through which the 
solution enters into a series of narrow troughs, of 
square section, arranged longitudinally. Into each 
trough fits a strip of sheet copper, bent twice at 
right angles. Flat zinc bars are fixed edgeways 
between the troughs. The box is filled with a 
solution of zinc sulphate, which is dissolved in 
ordinary water ; the filling is done from the other 
end of the box. Over this solution some water is 
carefully poured, until there is about } in. of liquid 
above the upper edges of the troughs. Several 
such boxes are placed in a cupboard ; they must all 
be levelled with care. The cell is fed with copper 
sulphate. After about five weeks the zincs will 
have to be renewed, and the copper strips which 
may have become too thickly coated with copper, 
replaced. It is claimed that the ampere-hour is 
produced at an expenditure of 4.8 grammes of 
copper sulphate and 1.37 grammes of zinc, from 
which has to be deducted 1.055 grammes of 
recovered copper; and from these experimental 
data the cost of a kilowatt-hour is estimated at 
1.5 francs—about 14d. The arrangement is neat ; 
but a good deal of the unamalgamated zinc must be 
wasted. All the wooden parts are, of course, im- 
pregnated with some waterproof material. 

The Pile Bloc of Germain is a dry cell for the 
telephone and telegraph service ; it has received a 
Grand Prix. The carbon and zinc plates are sepa- 
rated by blocks of cocoa fibre, impregnated with 
ammonium chloride. The electrodes are held to- 
gether by band springs, and are stored in sealed 
boxes of oak wood. ‘I'here is nothing new in the 
combination ; but the cells appear to be well suited 
for long- continued working. Germain has also 
constructed gas accumulators of a similar type. 
Plates of carbon are separated by blocks of cellu- 
lose, impregnated with sulphuric acid, and cur- 
rents of gas, oxygen or air, and twice as much 
hydrogen as oxygen, are fed into the interior 
of the carbons. ‘The Société KEclairage Electrique 
sans Moteur ni Machine, of Paris and Lidge, 
refused an Honourable Mention. They employ 
vertical zines of large surface, and arrange many 
carbon strips somewhat radially about them. 

The display of Accumulator Batteries is good, and 
some of the exhibits are well arranged. This applies 
particularly to the French Section. But duration 
tests of such batteries conducted by the Automobile 
Club in the summer of 1899 have been so fully noticed 
in the electrical press, that we may content ourselves 
with a few remarks. Novelties were hardly to be 
seen, and the reduction in the battery weight is 
still to come. Commelin and Viau, who declined 
the honour of a bronze medal, exhibited two types 
of cells, one a novel gas cell. In both, the electro- 
lyte is cadmium sulphate, the cadmium ‘being 
deposited during the charge on a kathode of lead or 
carbon. The anode of the one is simply a peroxide 
plate. In the other cell, the anodes consist of carbon 
tubes, upon whose porosity a good deal must 
depend, and the oxygen generated during the 
charge is compressed in gasholders above the cells. 
During discharge, the oxygen is allowed to flow back, 
through other pipes, into the kathode compart- 
ments, to recombine with the hydrogen which 
polarises the kathodes. These kathodes may form 
a system of celluloid troughs, lined with lead foil— 
hardly the solution of the light battery problem. 

The Société Générale d’Electricité, which shows 
‘*Pulvis” accumulators, obtained a Grand Prix 
and three gold medals. The Fulmen accumulators 
secured two gold medals; in one of these cells 
the positive plate is of the Planté type, system 
Blot ; the latter was a member of the jury. 
Heinz and Co. combine two light grids, the pro- 
jections of the one fitting into recesses of the 
other. The positive plates are wound with asbestos 
to keep the active material in, and perforated 
ebonite plates are used for separation. Julien 
shows his boxes made up of corrugated lead strips, 
soldered at their edges and compressed so as to 
form a cube with nine or less vertical ngage 
into each opening fits a rod of peroxide. The 
Phénix Company makes both electrodes round ; 
flat ebonite rings surround the positive rod of 





lead, to prevent the falling out of the material. 
The Manufacture de St tole: exhibit wares 
cases of glass and opaline, some ribbed inside. 

The Electrical Power Storage Company, of 
London, exemplify the development of accumu- 
lators since the days of Planté (1860) and Faure 
(1880). Traction cells were, as in most of the other 
cases, conspicuous in their stand. A battery of 
new Faure-King cells, weighing 13 cwt., was stated 
to be as powerful as the 22-cwt. battery of former 
days; and a dogeart was exhibited, requiring a 
battery of 500 lb. in order to drive two people 
at a speed of 12 miles on good level road; the 
weight of the cart is 14} cwt. They also 
show their mouse-trap switch, which breaks 
the circuit when the current falls below the 
safe discharging limit ; the Hurst hydrometer, in 
which the hydrometer proper floats in a tube, into 
which some of the liquid is sucked ; the cell inspec- 
tion lamp, mounted on a stick of ebonite, provided 
with wires and clips to be fixed over the lugs of the 
adjacent cells ; the automatic current alarm, which 
warns when the cells are discharging above their 
normal rate; and their cell-tester, for readings 
between 1.8 and 2.5 volts. The Chloride Electrical 
Storage Syndicate also have a good exhibit. The 
lead grid of the negative plates is cast around the 
hexagonal plates of lead chloride, and the edges of 
the grid are flattened out hydraulically, to keep 
the plates in position. The positive lead plates are 
provided with conical apertures, into which spirally 
rolled-up rosettes of lead, with indented edges, 
are fitted and fixed like sunk rivets. The accumu- 
lators of this syndicate predominate in the huge 
stationary batteries of American plants, and are 
also used, with more success perhaps than most 
Continental batteries, on autocars. Of German 
batteries, those of the Accumulator Works Com- 
pany, Berlin and Hagen, which exhibit a battery 
2 metres square; the Pollak Works, of Frank- 
furt-on-the-Main ; and the new Tribelhorn cells, 
are the most noteworthy. Tribelhorn, of Olten, 
Switzerland, seems to have succeeded in a problem 
which occupied Faure and Philippart in the early 
days to produce the trough-shaped double electrode, 
together with its lugs by one stamping operation. 
Two types of cells were shown. In the one, the 
walls of the lead trough’‘are inclined and the central 
bottom part is horizontal ; on this part any per- 
oxide falling out of the pockets would collect. The 
pockets are arranged on the inside and outside 
of the walls, and are of various styles, for instance, 
S-shaped in the cells for very rapid discharge ; 
the outside pockets are formed by very fine lamelle. 
The various troughs are fitted into one another, being 
separated by glass balls. In the other type, bottoms 
of the trough grids are cellular, and the cylinders or 
plates of active material are fixed either to the 
inside (upper face) or outside (lower face) of a 
trough. When the grid electrodes have been fitted 
into one another, positive and negative cylinders 
will alternate with one another, and the arrange- 
ment is such that a positive cylinder finds a hollow 
underneath it to receive any peroxide falling-off, 
and a negative cylinder has a hollow above it, in 
which the hydrogen can collect ; channels are pro- 
vided for the escape of the gases. The cells are 
decidedly compact and strong ; they are very easily 
mounted and dismounted—with the aid of a special 
pair of tongs—and require little floor space and are 
easily insulated, therefore; they are some what 
heavier than ordinary cells, however. : 

Electric-furnaces are stored in an outbuilding neat 
one of the great smoke-stacks, together with the 
ozonising plant of Marmier and Abraham, aluminium 
thermite and other exhibits, including a map of 
all electro-chemical works in France. Moissan 
shows one of his experimental furnaces for 40 
kilowatts, consisting of two slabs of lime and hori- 
zontal electrodes; metals—vanadium, tungsten, 
molybdenum, &c., were reduced or transformed into 
carbides, silica volatilised, diamonds prepared, c., 
in this furnace. Specimens of various products 
of the electric furnace, fine large crystals of dis- 
tilled graphite, pure calcium carbide in colourless 
crystals, carbides of the alkalies, metals, pure cal- 
cium, which is white when not impure with yellow 
nitride, are exhibited. The Bullier furnace (Grand 
Prix) of the Société des Carbures Métalliques makes 
calcium carbide, which is-tapped from time to time. 
It is an arc furnace ; an iron crucible forms the one 
electrode, a suspended large block of carbon the 
other. New charges are constantly being put 1D 
from above by hand, and stoked with wooden sticks. 
The square furnace, which consumes 70 kilowatts, 
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was covered by a hood to draw off the unpleasant 
dust, carbon monoxide gas, and vapours of lime, 
generated by the intense heat of the arc. This was 
done very imperfectly, however, and is probably 
not done properly in the many works where these 
furnaces are employed, at Bellegarde (4500 horse- 
ower) ; Berga, in Spain (3000 horse-power), Wc. 

he primary current used in these Exhibition 
furnaces was alternating, of 40 volts. 

The furnace of the Compagnie Electro-Metal- 
lurgique des Procédés Gin et Leleux, next to it, 
works very quietly, without producing dust or 
vapour ; but it does not actually yield carbide, 
though it is made in the furnace. These fur- 
naces belong to the resistance type, in which the 
upper carbon plunges into the material, so that 
no real arc is produced. The material is contained 
in a square iron box, resting on a truck, which is 
ushed into the furnace ; the front wall, of fire- 
bricks, is left open for that purpose. The electrode 
plunges into the centre of the material, and the 
mixture is such a bad conductor of heat that the 
sheet-metal box, which is perforated to let the 
burning carbon monoxide escape, does not much 
suffer. There are other gas channels in the 
walls, and these gases are, in actual practice, 
drawn off by aspiration. The tap-hole is at 
the bottom of the box, above the sole, which 
consists of two plates of carbon, a good conductor 
below and a poor conductor above. The brickwork 
has a square opening in the top of the furnace, 
larger than the electrode block passing through 
it. The electrode is suspended, as in all such 
furnaces, by chains, and is gradually lowered. 
The current is received through mats made of 
copper wire, hanging loose and sufficiently long 
to follow the electrode in its motion downward, and 
there are eight strips of sheet copper of large radiat- 
ing surface, fixed in the head of the electrode. This 
electrode is made of four plates of a superior car- 
bon, which is mainly to act as conductor, and an 
agglomerate of poorer carbon, the whole being 
united and compressed to one block. The copper 
conductors are fixed to the plates, and the agglo- 
merate protects the copper ends from burning away 
in the air. These electrodes are made by the firm 
itself ; but Lessing (of Niirnberg, who exhibited), 
and Hartmuth, carbons are, or were, also used. 
The electrode consumption is said to be very slow, 
and the short stumps remaining are re-utilised. 
When the carbons begin to get too short, or the 
tap-hole is obstructed, the production of carbide 
is continued by slowly raising the upper electrode 
until the whole box is full of block carbide, which 
is finally broken out. 

The following statement is made by the com- 
pany concerning the cost and yield. A plant of 
1000 horse-power would require, for the produc- 
tion of a ton of carbide, 15 francs’ worth of lime, 28 
of carbon, 25 of electrodes ; the labour (3.50 francs 
per day) would cost 20 francs ; the electric power 
(at 50 francs per year per horse-power) 50 francs, 
and other expenses would bring the total up to 
180 francs per ton ; larger works ought to produce 
at 150 francs. At Milan, where the works are 
practically in the town itself, a yield of 6.191 kilo- 
grammes of carbide is stated to have been obtained 
per kilowatt-day of 24 hours, in experiments con- 
ducted by the engineer of the firm, A. Keller. 
This figure is all the more remarkable because, in 
protesting against certain exaggerated claims, Gin 
wrote, in the beginning of 1899, that the produc- 
tion of 1 kilogramme of carbide required theoreti- 
cally 4.26 kilowatt-hours; however, the claimed 
efficiency is now stated to represent 75 per cent. of 
the theoretical. Three-phase currents are used at 
Milan ; the three furnaces are each run on one 
phase, and a fourth furnace is switched on in 
_— to the one which is being emptied. At 


eran, each furnace receives current of three | 


phases. The Siemens and Halske furnace, with 
automatic regulation, was not working ; the Memmo 
furnace, also three-phase, used at San Marcello, 


near Turin, was shown in diagrams only. The 
carbide and chlorate works of Alby, in Sweden, 
had prepared a model of their works. 


Models of their hydro-electric power installations 
were also shown by the Hafslund Carbide Works, 
Was Sarpsborg, in Norway, and by the Jajce 
P orks, in Bosnia (in the basement of the Bosnian 

~Seeg Schuckert plant and furnaces), which 
will be the largest carbide works, when the 8000 
0 ea are fully utilised. Bertolus, who has 
2 > the adoption of three-phase currents for 

arbide furnaces as his invention, simply exhibited 








a huge block of carbide ; as a matter of fact, phase 
currents have been applied in electric furnaces 
long before he filed the specification of his patents 
of 1897. 

(Zo be continued.) 








PULLMAN SLEEPING CARS FOR THE 
MIDLAND RAILWAY. 

WE illustrate on pages 594 and 595 a sleeping car, of 
which four have recently been supplied by the Pullman 
Company, of 26, Victoria-street, S.W., to the Midland 
Railway Company, for use on their Scotch service. 
As shown in Fig. 1, the car is carried on four bogies, 
and has its end platforms completely enclosed. The 
general plan, Fig. 4, shows that one-half the car is 
taken up by four state-rooms, each of which is fitted 
with a bed and folding washstand. The latter is 
shown opened out in Fig. 3. Three of the state-rooms 
are single bedded, whilst the fourth contains two 
berths. All the berths are on the same level, the 
common plan of putting one over the other having 
been abandoned both here and in the general room, 
which occupies the other half of the car. This general 
saloon is provided with seats for use by day, as shown 
in Fig. 2. At night a bed is made up between the two 
seats, a partition extending to the roof placed above 
the back of the seat, as shown in Fig. 5. Curtains 
are provided, which complete the shutting off of the 
berth from the rest of the car, and secure the privacy 
of the occupant. Since there is no berth over him, 
the latter has not, as in the more usual arrangement, 
to perform a gymnastic feat in getting ready for the 
night. The car is fitted with 11 berths, five of which 
are situated in the state room. A separate smoking com- 
partment and a buffet are also provided, whilst there 
is the usual lavatory accommodation for both sexes. 
The car. measures 59 ft. 103 in. over the buffer beams, 
is 8 ft. wide inside, and 8 {t. 10 in. from the floor to the 
top of the monitor roof. The extreme height from 
rail level is 13 ft. 1 in., this being the utmost permis- 
sible with the railway company’s loading gauge. The 
extreme width of the car is 9 ft. at the level of the 
steps, and 8 ft. 8} in. over the eaves. Mahogany is 
used for the major portion of the inside finish, but 
the roof is of “‘ three-ply ” white wood veneer. The 
floor of the car is covered with linoleum in the passage- 
ways and with Wilton carpet in the state-rooms.. The 
bogies on which the car is mounted were furnished 
complete by the railway company, and differ, there- 
fore, from the usual American standards. They have 


each six steel tyred wheels, 42 in. in diameter, the L 


length of wheel-base being 12 ft. 6 in. Another de- 
parture from American practice is the fittings for the 
vacuum brake, which were also supplied by the rail- 
way company. The car was shipped in pieces, and 
put together at the railway company’s shops. 

The railway company charge 5s. for a berth in the 
sleeping-car in addition to the ordinary first-class fare. 
The state-rooms, we gather, are mainly intended for 
use of ladies; but the comfort and privacy of the 
arrangement is likely to appeal nearly as strongly to 
the other sex ; and no doubt in a few years the general 
saloon will be done away with, though the absence of 
a second tier of berths just described greatly reduces 
its objectionable features. 








LOCOMOTIVES FOR RUSSIAN STATE 
RAILWAYS. 


AmonG the many surprises of the Paris Exhibition 
none assuredly has been so great as the wonderful 
displays made by Russia in almost every group, and 
which have deservedly given her, by the verdicts of 
the juries, a third place among the foreign exhibitors, 
the United States and Germany being first and second. 
At Vincennes Russia was well represented in the 
classes of railway material. Among other exhibits 
belonging to this class are two locomotives sent by 
the Poutilow Works, of St. Petersburg, and of 
which we publish illustrations on page 602. One 
of these is intended to take passenger trains of 
200 tons up gradients of 1 in 125, at a speed of 20 
miles an hour. 
the engine is compound, arranged tandem, and a 
forward truck is introduced. The following are the 
leading dimensions of the engine illustrated, and 
which it may be remarked differs in some slight de- 
tails from that exhibited by Figs. 1 and 2. The 
following are a few particulars of this locomotive : 


Total length ... wie ae SF 33 ft. 9 in. 
Distance between driving wheels 9 ft. 10.11 in. 
9s BA front driving : 
wheel and centre of truck 11 ft. 3.83 in. 
Distance between truck wheels a »» 10.68 ,, 


4 


Total wheel base... sas : ae 
Diameter of driving wheels 6,; 674,, 
oe truck wheels... my 39.87 in. 
Height from rails to centre of : 
boiler Fe He ses . 8 ft, 2.4 in. — 
Registered working pressure... 170 Ib. persq. in. 
Grate area Aas Aa fee 27.10 aq. ft. 


As will be seen from the illustration, | ¥ 





Heating surface: Firebox outside 147.4 sq. ft. 


we CF Tubes outside ... 1425.2 ,, 
Total heating surface eae | >< ieee 
Number of tubes... ye haa 216 
Diameter of tubes ... on ee 1.97 in. 
Lengthof tubes betweentubeplates 12 ft. 9.09 in. 
Diameter of high-pressure cylinder 14.37 in. 
21.54 ,, 


i low: pressure cylinder 
Length of stroke... cay ae 24.01 ,, 
Weight of engineempty ... .... 51 tons 
re »  inrunning order OG... 

The second locomotive, Figs. 3 and 4, is, like the 
first, of a type adopted on the Russian State railways ; 
it also is a compound engine, and is designed for 
freight service. It is intended to haul loads of 650 
tovs up gradients of 1 in 125 at a speed of 10 miles an 
hour, or a load of 816 up a gradient of 1in 170. The 
following are some leading particulars : 


Total length ... We ot .. 81 ft. 8.79 in. 
Distance between first and second 

driving wheels tae as 52 36 in. 
Distance between second and 

third driving wheels... ie 50 39 ,, 
Distance between third and fourth 

driving wheels... — ... oe 50.59 ,, 
Total wheelbase 12 ft. 10.4 in, 
Diameter of wheels... 47.74 in. 


Height from rails to centre of 


boiler eee es eae 6 ft. 10.28 in. 
Registered working pressure... 163 Jb. per eq. in 
Grate area... a Ry veo, OE Oy 86 
Heating surface: firebox, outside 11517  ,, 

” we tubes, ” 1527. 46 ” 
Total heating surface 164263 ,, 
Number of tubes Bae 
Diameter of tubes ... se 


ase 2 01 in. 
Length of tubes betweentubeplates 15 ft. 3 46 in. 
Diameter of high-pressure cylinder 19 69 in. 


” low ” ” 28.74 4, 
Length of stroke aa 25.59 ,, 
Weight of engine, empty ... 45.2 tons 

o je in running order 61.2 ,, 


The tender, as shown in Fig. 3, has six wheels ; its 
weight empty is 15 tons, and loaded 35 tons, 





E.EcrricaL InpustrY.—The Siemens-Halske Company, 
of London, Berlin, Vienna, and St. Petersburg has taken 
51 prizes at the Paris Exhibition, 

Rep Gum _Woop-Pavine Biocks.—On Monday last 
there was a display of the method cf cutting and hand- 
ling red gum wood-paving blocks, at the wharf of Mr. 
Edward Alcott, Millbank-street, Westminster. Red 
gum is an American wood which is being largely used 
for paving. purposes. In London, the thoroughfares of 
ower Kegent-street, Piccadilly, and the Haymarket, 
have lately been laid with, and a large order has been 
given for, blocks to be used in the western suburbs. Red 
gum is harder than deal, but not so hard as the Australian 
red woods, and it is stated that it gives a better foothold 
to horses than either of these classes of timber. It is 
also averred that it neither shrinks nor swells under varia- 
tions of moisture, which is a very valuable feature in a 
paving wood. 





CoALMINING IN BELGIuM.—We have now precise infor- 
mation as to the course of Belgian coalmining last year 
The number of mines in operation in 1899 was 120, as 
compared with 119 in 1898. 117 in 1897, 121 in 1896, 123 
in 1895, and 123 in 1894. The number of pits in work- 
ing last year was 236, as compared with 258 in 1898, 256 
in 1897, 262 in 1896, 264 in 1895, and 262 in 1894. The 
number of pits in course of development last year was 
14, as compared with 5 in 1898, 7 in 1897, 9 in 1896, 8 in 
1895, and 12 in 1894, The production effected last year 
was 21,572,000 tons, as compared with 22,043,000 tons in 
1898, 21,513,000 tons in 1897, 21,252,000 tons in 1896, 
20,458,000 tons in 1895, and 20,535,000 tons in 1894. The 
imports of coal into Belgium last year were 2,844.000 
tons, as compared with 2,203,000 tons in 1898, 2,017,000 
tons in 1897, 1,693,000 tons in 1896, 1,530,000 in 1895, 
and 1,337,000 tons in 1894. The exports of coal from 
yee last year were 4,569,000 tons, as compared 
with 4,580,000 tons in 1898, 4,449,000 tons in 1897, 
4,650,000 tons in 1896, 4,661,000 tons in 1895, and 4,540,000 
tons in 1894, The consumption of coal in Belgium last 
year accordingly amounted to 19,002,000 tons, as com- 
—_ with 18,452,000 tons in 1898; 17,638,000 tons in 

897, 17,063,000 tons in 1896, 16,225,000 tons in 1895, and 
16,107,000 tons in 1894. The average profit realised last 
ear was ls. 5d. per ton, as compared with 104d. per ton 
in 1898; 9d. per.ton in 1897, 54d. per ton in 1896, 4d. 
per ton in 1895, and 4d. per ton in 1894. It will be seen 
that Belgian coalmining has become a much more profit- 
able business of late. The aggregate value of the coal 
raised in 1899 was estimated at 10,577,756/.; the amount 
paid in wages was 5,849,620/., and the profit realised for 
the year was 1,499,3487. The increase in the value of 
the uction in 1897 a3 compared with 1896 was 
746,480/., of which 346,1887. remained in hand as so much 
additional profit. The value of the coal raised in 1898 
showed an increase of 888,872/., as compared with 1897 
of which 148,716. remained in hand as so much additional 

fit, The increase in the value of the coal raised in 

899 was 1,262,000/. as compared with 1898, of which 
582,7447. remained in hand as so much additional profit. 
The increase in the value of the coal raised during the 
three years, 1897, 1898, 1899, was accordingly 2,897,352/. 
The increase in the wages paid in the same period was 
1,169,632/.; the increase in other expenses was 649,872/.; 
and the increase in the profits realised was 1 077,848/, 
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185-KILOWATT HORIZONTAL ENGINE AT THE PARIS 
CONSTRUCTED BY MESSRS. BIETRIX AND CO, ST. ETIENNE. 
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THE PARIS EXHIBITION ELECTRIC 
POWER STATIONS.* 
Tux Exuisit or Messrs, Brzrrix anp Co. 

Bestpes the very large and — engines, such 
as those of Borsig, Willans, and Robinson, and others, 
which are employed to generate current in the cen- 
tral power station of the Exhibition, there are a 
number of smaller units, which though overshadowed 
by the mechanical triumphs just re athe to, are in- 
teresting, both on account of their design and effi- 
ciency, and which at a previous exhibition would even 
have been important on account of their size. One 
of these relatively minor installations is the combined 
work of the Societé Eclairage Electrique, and Messrs. 
Biétrix and Co., of Saint Etienne. Both these establish- 
ments are of considerable importance, judging from 
their annual production, although they do not appear to 
undertake very large work. The combined exhibit at 
Paris produces a continuous current of 240 volts, and 
represents an output of 185 kilowatts. A few lines 
will suffice to describe the dynamo ; it is of the Labour 
type, with twelve poles, and is shunt wound ; it is 
mounted direct on the engine shaft, as shown on 


* See pages 647, 712, 746, 815, and 846 of vol. lxix., and 
pages 12, 60, 79, 131, 149, 207, 296, 368, 434, and 533 
ante, 
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we publish above. The engine is of 
constructed by Messrs. Bietrix and 


Co., with Collmann valve gear, the arrangement of 
which is well known, but which we illustrate by the 
diagram Fig. 3. In this di 
that lifts the lever I of the admission | 


m, an eccentric moves 
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valve. The contact of this finger with the lever 
makes no noise, even when running at a high speed, 
because contact takes place at the dead point of the 
eccentric movement. The release of the admission 
valve is effected by means of a cam mounted on the 
expansion shaft w. which is driven by a very sensitive 
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1000-KILOWATT TRIPHASE GENERATOR AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE COMPAGNIE D’ELECTRICITE DE LIEGE. 








and remains in this position during the exhaust period, 
when it falls suddenly on its seat. The construction 
of the admission valve is shown in the illustration, 
Fig. 4. The rod T has a small piston P, which moves 
in a cylinder C, filled with oil. Around the piston are 
made a series of openings a a, having the special form 
shown in the illustration. As the valve opens it lifts 
the piston P, and the passages are gradually uncovered 
by the projectionsi i; from the commencement of the 
movement the small springs, bb, are fully opened, so 
that the valve can rise without any resistance, The 
oil which is in the upper part of the cylinder C, passes 
to the lower part through the openings, the section of 
which increases with the movement of the valve. At 
the termination of the steam admission, the valve is 
released, and returns to its seat under the influence 
of the spring before mentioned ; the openings, 5 ), are 
Re = closed suddenly, and the descent of the valve, at first 
— ee eh om very rapid, because the oil in the bottom of the cylinder 
can flow freely through the large openings, becomes 
checked as these openings are covered by the projec- 
ee _ eg tions 77, until the passage is so small that the resistance 
a brings the valve to rest very slowly, and finally comes 
upon its seat quietly and without jar. The engine is 
compound, with tandem cylinders; the diameter of 
the high-pressure cylinder is 14.76 in., and that of 
the low pressure is 23.62 in.; the length of stroke is 
29.53 in., and the speed is from 120 to 130 revolutions; 
the indicated horse-power varies from 300 to 350. 
This duty is obtained with high pressure, and a very 
early cut-off. We believe the same makers are now 
building similar engines to develop 1260 horse-power. 
These will have cylinders of 28.54 in., and 47.24 in. in 
diameter respectively, the length of the stroke being 
69 in. The engine at the Exhibition is in regular 

operation, and appears to give every satisfaction. 


iving a vibrating motion to the cam D,| THe ExuHipir oF THE ws D’ELECTRICITE DE 
EGE. 

The Compagnie Internationale d’Electricité of Liége 

was founded some years ago (1889) by Mr. Henri 


a nor, The admission valve closes under the action | rod A, 
jad 7h spring, which at first acts very rapidly, | which, through the roller R, and the lever R J, 
he — checked by means of a special device. | puts the valve in movement. At the dead point 

exhaust valve is controlled by the eccentric | of the stroke of the piston, the valve is almost full open, 
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Pieper, and afterwards was extended into a company, 
the importance of which is now of the first order. 
Besides the chief works and offices in Belgium, it pos- 
sesses branch factories in Russia and France. When 
the business was reorganised Mr. Pieper became 
general director, and the technical part of the work was 
placed under the management of an American engineer 
who had occupied important positions with the Thom- 
son-Houston and General Electric Companies, and who, 
1 .ter, was manager to Messrs. Brown, Boveri, and Co., 
of Mannheim. 

The exhibit made by the Compagnie Genérale d’Elec- 
tricité at Paris is of Aracwlsesi . importance, as will 
be seen from the following notice and the illustrations 
on page 599. The largetriphase current generator, which 
is the principal exhibit, has a capacity of 1000 kilowatts 
at 2200 volts. It is coupled direct to an engine con- 
structed at Gand and exhibited by Messrs. Van den 
Kerchove; the normal speed is 834 revolutions per 
minute. The alternator has a fixed armature and 
revolving inductor ; there are 72 poles, and at the 
normal speed it gives 50 periods per second. The 
armature is star-wound, and the coils are made to 
gauge, so that they are interchangeable and can be 
easily replaced. The system of standardisation is 
very thoroughly adapted by the company. Experi- 
ments showed the efficiency-of this alternator to be 
94 per cent. The exciter is mounted on the main 
shaft between two bearings, and as close as possible 
to the boss of the revolving armature; it has an 
output of 23 kilowatts at 110 volts. It is needless 
to add that this installation forms a part of the great 
power station of the Exhibition. A second triphase 
current generator is also shown by the company ; it 
is belt-driven and has a capacity of 80 kilowatts at 
530 volts, and a speed of 600 revolutions ; the periodicity 
is also 50, and its efficiency is 90 per cent. It is ex- 
cited by a continuous-current dynamo of 20 amperes 
and 110 volts, the armature of which is on the same 
shaft as that of the generator. 

The three phases of the 1000-kilowatt 2200-volt gene- 
rator are led to a switchboard, to which further refer- 
ence will be made. Different circuits are led from the 
bars of this switchboard ; one of them supplies a tri- 
phase transformer of 10 kilowatts, the amount of re- 
duction being from 2200 volts to 190. A number of 
the company’s transformers are in operation on the 
electrical service of the Exhibition. They are in dif- 
ferent parts of the Trocadero, as follows : 


5 transformers of 3 kilowatts, reducing from 2200 
volts to 190. 

10 transformers of 5 kilowatts, reducing from 2200 
volts to 190. 

10 transformers of 10 kilowatts, reducing from 2200 
volts to 190. 

9 transformers of 15 kilowatts, reducing from 2200 
volts to 190. 

5 transformers of 20 kilowatts, reducing from 2000 
volts to 190. 


The current from the 10-kilowatt transformer is 
transmitted by means of a switchboard to triphase 
motors of 190 volts, to arc lamps, and to 110-volt in- 
candescence lamps. The company has three triphase 
current motors able to develop 1, 3, and 8 horse- 

wer respectively, at speeds varying from 1500 revo- 

utions for the smallest, and 1000 revolutions for the 
largest. The efficiencies increase from 75 per cent. in 
the l-horse motor to 85 per cent. in the 8-horse. A 
rotary converter exhibited by the company com- 
prises a triphase receptor and a continuous-current 
dynamo. It has a capacity of 150 horse-power at 410 
revolutions ; the voltage is 2200 at 50 periods, and the 
normal efficiency is 91.5 per cent. 

The continuous-current dynamo driven by the motor 
above referred to can furnish 110 kilowatts at 410 
revolutions, and 240 volts. Its industrial capacity is 
92 per cent. The current furnished by this dynamo 
is taken to a secondary switchboard, and thence dis- 
tributed to the following motors : 

1, An electro motor, of the company’s type B*, with 
4 horse-power at 220 volts, and 1400 revolutions ; this 
is coupled direct to a pump. 

2. A motor, type B*, of 24 horse-power at 220 volts, 
and 1400 revolutions, with a starting rheostat. 

3. A motor, type B*, of © horse-power, at 220 volts, 
and 1150 revolutions. 

4. A motor, type R 15, of 18 horse-power, at 220 
volts and 900 revolutions, with starting rheostat ; this 
motor gives an efficiency of &9 per cent. 

5. A motor, type B 0.5, of 4 horse-power, at 220 
volts and 1950 revolutions ; this gives an efficiency of 
71 per cent. 

6. Two motors completely enclosed ; the first of 15 
indicated horse-power at 500 revolutions ; the second, 
of 6 horse-power, at 800 revolutions, the velocity being 
240 revolutions. The efficiencies of these motors are 
respectively 88 and 86 per cent. They actuate a 1}- 


ton pivot crane, which is one of the exhibits of the 
same company. 
7. A 25 horse-power tramway motor at 500 volts, 
and 500 revolutions, and an efficiency of 87 per cent. 
Besides the foregoing there are two interesting 
electrical groups, one of a continuous-eurrent dynamo 





with a delivery of 270 amperes at 500 volts, driven 
by a Van den Kerchove engine at 460 revolutions, 
and a second continuous-current generator of 200 
amperes at 225 volts, driven by an engine by the same 
makers, working at 470 revolutions ; the efficiencies 
of these are respectively 92.5 and 91 per cent. 

The main switchboard forms a fine exhibit. It is 
composed of a series of white marble panels, on each 
of which are mounted the various instruments for 
measuring, regulating, current changing, &c. ; each 
panel serves a complete installation. 

The Compagnie Internationale d’Electricité exhibits 
several examples of the well-known Pieper arc lamp, 
and the construction of which has been greatly simpli- 
fied of late years. Some of these lamps are fed by a 
continuous, and others by an alternating, current. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

ae Pig-Iron Market.—The market was firm last 
Thursday forenoon, but very quiet, only about 2000 tons 
being dealt in. Scotch warrants were alone dealt in, and 
they closed 2d. per ton up at 653. 11d. per ton buyers. 
Cumberland hematite iron was —— at 77s. 6d. per ton 
cash buyers. There was but little change in the afternoon 
in Scotch warrants, which were dealt in at 65s. 10d. 
per ton and 65s, 95d. cash, and at 66s. 1d. per ton one 
month. Buyers at the close were offering 65s. 104d. 
‘al ton cash and 663. 04d. one month. Cumberland 

ematite iron changed hands at 77s. 9d. and 783. per ton 
cash, and down to 77s. 9d. per ton one month. The 
settlement prices at the close were: Scotch, 65s. 104d.; 
Cleveland, 65s.; Cumberland hematite iron, 78s. per ton. 
The market was again quiet on Friday forenoon, when 
the turnover amounted to about 4000 tons. Scotch 
warrants were done at ld. per ton under the last prices 
at 65s. 94d. per ton cash, mening off at 65s. 10d. per ton 
buyers. Only 2000 tons changed hands in the afternoon, 
the price finishing steady at 65s. 11d. per ton cash buyers. 
Not a deal took place in any other description of iron at 
either meeting of the market, and the settlement prices 
were; 663., 65s., and 733. per ton. At the forenoon 


eating of the warrant market on Monday only 
three lots of Scotch iron ge ag hands, and the 
price fell 4d. per ton. In the afternoon Scotch 


was firm, and closed 3d. per ton better than in the 
morning. The day’s turnover was less than 5000 tons. 
A very strong tone was evident in the market on Tuesda 

forenoon, more especially for Scotch warrants, whic 

had a sharp advance of 1s. 34d. per ton to 67s. 44d. cash, 
with buyers over. After being at 64s. 3d. per ton, 
Cleveland iron was done at 653. per ton cash, leaving off 
at 643. 9d. per ton buyers. Cumberland hematite iron 
was steady at 78s. per ton cash buyers. The sales, which 
were almost entirely of Scotch iron, would amount to from 
5000 to 6000 tons. About 2000 tons were also done in the 
afternoon, the market finishing firm, closing 1s. 4d. up on 
the day at 67s. 3d. cash buyers. The settlement prices 
were: 67s. 6d., 65s. and 78s. 9d. per ton. At the fore- 
noon meeting of the market to-day some 4000 tons changed 
hands, chiefly Cleveland iron, and Scotch fell 24d. per ton. 
In the afternoon 1500 tons were sold, and Scotch gave 
way other 24d., and Cleveland dropped 3d. perton. The 
settlement prices were: 67s. 3d., 64s. 6d., and 78s. 9d. The 
following are the prices asked for No. 1 makers’ iron: 
re. ~ pet r ton i Lage prea rsa > Boat 
merlee, 85s. ; Coltness, 87s. 6d.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 80s. 6d. ; 
Shotts (shipped at Leith), 853. 6d.; Carron not on sale. 
The dulness of the pig-iron markets has been relieved 
somewhat this week by better American reports, and 
by the flutter caused through the difficulty which 
sellers of West Coast hematite iron find in arrang- 
ing carry-over terms for their sales. If the Ameri- 
can reports are better, the same cannot exactly be 
said of the home or Continental reports. The smallness 
of the stocks in this country, however, gives a fictitious 
strength to warrant quotations, and prevents market 
prices responding to the present very dull state of the 
trade. An ordinary and a hematite furnace have been 
put out of blast at Markland and Clyde Works, leaving 
78 at work, as against 82 at the corresponding time of 
last year. The stock of pig iron in Messrs. Connal and 
Co.’s pig-iron warrant stores stood at 74,369 tons yester- 
day afternoon, against 76,441 tons yesterday week, thus 
showing a reduction for the week amounting to 2072 tons. 
The following are last week’s shipments of pig iron from 
all Scotch ports: To Australia, 370 tons; to France, 105 
tons; to Italy 210 tons; to Germany, 665 tons; to 
China and Japan, 100 tons; to other countries lesser 
quantities; coastwise, 3361 tons; the total 5050 tons, 
against 4407 tons in the corresponding week of last 
year. . 

Finished Iron and Steel.—The malleable iron trade is 
described as being very serious. There is now no combi- 
nation amongst the makers, and they all have a free hand 
as to selling prices. Such as they are, one authority 
states that producers are now dis to stand firm to ; 
but others confess that there is no fixed level, and 
that all dealing has come to be a matter of arrange- 
ment, the aim being to reduce the loss as much as pos- 
sible. None of the works, it may be remarked, are 
running full time, and if matters do not quickly improve 
some — be obliged to stop. It was said lately that 
business has been done here in ship-plates at under 
71. 128, 6d. per ton. It is not easy to trace the pie 
at which makers really sell, but there is no doubt 
that they are squeezable, and this as a result of the 
extreme competition which is still being extended 
from America and from Germany. Producers of steel 


. 





in the last-named country have sold plates for deliv 
on the north-east coast at low sah and they teed 
tendered for the delivery of ship-plates, c.i.f. at 
Belfast, at 7/. per ton. As is competition, the 
United States makers have sold 100,000 tons for de. 
livery in the United Kingdom. One firm alone is 
bringing in 10,000 tons to the Clyde, and at a 
rate which shows a difference to the buyer of nearly 
4000/., as compared with the price said to have been 
asked here. A second Glasgow firm is bringing over 
fully 50,000 tons of the American steel. It may be men- 
tioned that the steel plates, angle-bars, &., for the first. 
class cruiser Donegal, which is to be built at the Fairfield 
bry; are to be supplied by Messrs. Neilson Brothers 
and Co, 


Institution of Engineers and Shipbuilders: Grand Con- 
versazione.—The first conversazione of the Institution of 
Eogineers and Shipbuilders in Scotland was held in the 
St. Andrew’s Halls, Glasgow, last Thursday night. Mr. 
Robert Caird, LL.D., Greenock, President of the Institu- 
tion, and the Council, received the guests in the Octagon 
Hall, from seven to eight o’clock. A promenade concert 
took place from half-past seven till nine o’ciock, the 
music being varied with a kinematograph exhibition, and 
from nine to eleven o'clock a p me of dances was 
gone through. In one of the lesser halls there was 
an excellent collection of exhibits of models, apparatus, 
photographs, &c., illustrating all the branches of engi- 
neering and shipbuilding covered by the institution. 


Bridge-Bwilding Contracts.—The Motherwell Bridge- 
Building Company, Limited, have secured the order for 
the new steel portable bridges (all of Siemens-Martin 
steel) for the Victoria Wharf and the Alexandria Jetty, 
Belfast. Bridge-builders are well employed, and there 
are plenty of inquiries coming to hand.—The Arrol 
Bridge-Building Company, Glasgow, have secured an 
order for a large amount of bridgework over the mouth 
of the Tugela in South Africa, and they have constructed 
something like two-and-a-half miles of steel bridges on 
the Cape to Cairo Railway. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Electric Light Matters at Sheffield.—The Electric Light 
Committee of the Sheffield Corporation have accepted the 
tender of the Electrical Construction Company, Limited, 
of Wolverhampton, for two new two-phase alternators 
and engines for the same, for the sum of 13,840/., and for 
the alteration of the existing single-phase plant at 
schedule prices. There were 18 tenders.--Mr. J. W. 
Beauchamp has been appointed works manager at the 

Electric Light Department’s Factory in Suffolk-road. 


The Commander-in-Chief at the Cyclops Works, Shef- 
jield.—On Friday Lord Wolseley accepted the invitation 
of Messrs. Charles Cammell and Co. to witness some 
of the processes in the manufacture of armour-plate. 
Cammell’s bullet-proof steel shields were tested, but not 
penetrated. The armour-plate department was visited, 
and here a plate for the gun-shield of the battleship Bul- 
wark was put through the rolls. The plate was 21 in. 
thick at the beginning, but was rolled down to 8 in. 
Afterwards, the chilling process for hardening the faces 
of plates was witnessed, and also the bending of an 
armour-plate. At luncheon, Lord Wolseley expressed 
himself as intensely interested in all he had seen. 


‘‘The Harnessing of Natural Forces.”—This was the 
title of a paper which Mr. J. Miley read to the last 
meeting of the Leeds Association of Engineers. He 
dealt with the problem of the utilisation of the power 
of the tides, waterfalls, &c., more especially in view of 
the increased cost of coal. In the subsequent discussion, 
Mr. A. Towler pointed out the drawbacks to the adoption 
of water power, except in special cases, such as vested 
interests, initial cost, and up-keep. Mr. W. H. Moore 
alte some irteresting iculars in relation to the 

arnessing of Niagara, where he had been engaged. 


Iron and Steel.—Apart from the heavy branches, the 
home trade is still showing a shrinking tendency. The 
weakness of the iron market and the probable reduction 
in the prices of fuel are — distributors generally to 
withhold their orders, and they are refusing to buy, 
except to meet actual current needs. This condition of 
things also prevails in the branches ering, & do with 
mining and excavating tools of all kinds. ade is very 
quiet in the home market, but there are good orders on 
hand from abroad, and they are keeping business going. 
A few orders have come to hand from South Africa, but 
the development of trade there is still seriously delayed. 
Steel manufacturers are being severely handicapped by 
the high prices of fuel, and many of them are reducing 
their output simply to meet the demand. There is no 
improvement in what ge | be termed the season’s trades, 
aml it is the opinion of some makers of cutlery and 
plated s that we are in for a very quiet Christmas- 
tide. me houses are doing very well with the Conti- 
tinental and more distant markets. 


South Yorkshire Coal Trade.—The general demand for 
steam coal remains satisfactory, although there bad been 
a slight falling off in the tonnage exported. Railway 
companies and other local consumers are still taking large 
quantities. Barnsley hards are selling in the open market 
at 17s. to 18s. per ton. There is comparatively nothing 
doing in house coal, and the market is in a sop | 
condition. The quantity sent to London is very smal 
and locally business is weak. Stocks are beginning to 
show at colliery banks, but owners are not pressing sales, 
in the belief that a change in the weather would bring the 
market back to its former strength. Best Silkstones are 
quoted at 15s. to 16s. 6d. per ton, and Barnsley house 
from 14s. 6d. to 15s, 6d, per ton. Gas coal is in 
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uest, at above contract rates. The demand for engine 
fuel is slightly better, Lancashire taking rather more than 
has been the case latterly. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday’s weekly market 
was well attended, but the tone was very cheerless, and 
hardly any business was done. Quotations were prac- 
tically nominal. Sellers were more in evidence than 
buyers, and the latter, in fact, would only do business 
in smal] odd lots to meet immediate requirements, 
as they are confident that easier rates than those 
now named will rule in the early future. Both makers 
and merchants’ were ready enough to sell No. 3 g.m.b. 
Cleveland pig iron at 65s. 6d. for prompt f.o.b. delivery ; 
but buyers as a rule were not prepared to pay such a 
price. A little business, however, was recorded at the 
quotation. Foundry 4 and grey forge were weaker, 
the former being put at 63s. 3d. and the latter at 
6ls. 3d. East Coast hematite pig was not much enquired 
for, and there were merchants ready enough to sell Nos. 1, 
2, and 3 at 79s. for early delivery, but makers as a rule 
would not quote below 80s. Spanish rubio ore was still 
very dear as compared with the value of hematite iron, 
but the recent reductions in freights should bring the price 
down. Most sellers quoted 203. ex-ship Tees, a figure that 
buyers would not listen to. To-day there was no new 
feature in the market. 

High Blast for Cleveland Furnaces.—Following the 
example of the Americans, Messrs. Bell Brothers, 
Limited, are about to endeavour to get more out of their 
furnaces by applying to them a high pressure of blast. 
At their Clarence Works the tirm are erecting the first 
of two sets of powerful blowing engines, computed to be 
among the largest in the world. itherto in this dis- 
trict the blowing engines have been built to supply a 
pressure of 5 lb. to 6 Ib. blast, but the new engines at 
the Clarence Works will blow up to a pressure of 20 lb. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades there is nothing cheering. The 
reported introduction into this country on a large scale 
of American and German material is disturbing affairs 
much. Common iron bars are at 8. 103. ; it bars, 
91. 103; iron ship-plates, 77. 123. 6d.; and steel ship- plates, 
71. 10s.—all less the customary 24 per cent. discount. 
Heavy sections of steel rails are at 6/. 103. net at works. 


Messrs. Dorman, Long, and Oo., Limited.—The directors 
of Messrs. Dorman, Long, and Co., Limited, of the West 
Marsh and Britannia Iron Works, Middlesbrough, have 
decided to recommend a dividend of 103. per share, 
making, with the interim dividend, 15 per cent. for the 
year ending September 30 last. 


Fuel.—Coke is now very plentiful, and average blast- 
furnace qualities are not more than 22s. for early delivery 
here, while for contracts over next year a good deal less 
would be accepted. 











NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has been in an unsettled 
condition. There is little to reports with respect to con- 
tracts with delivery over 1901. Buyers and sellers have 
been looking anxiously forward to the placing of Ad- 
miralty orders. The best steam coal has been making 
2ls. 6d. to 223. 6d. per ton, while secondary qualities 
have brought 193. to 203. 6d. per ton. Household coal 
has been in moderate demand, the consumption being 
apparently less than is usually the case at this period of 
the year ; No. 3 Rhondda large has been making 19s. 6d. 
to 203. per ton. Coke has been somewhat inactive; 
foundry qualities have been quoted at 34s. to 35s. per ton, 
and furnace ditto 31s. to 323. per ton. As regards iron 
ore, Rubio has been making 18s. to 18s. 6d. per ton, and 
Tafna 17s, 6d. to 18s. per ton. 


Cardiff Electrical Works.—At a meeting of the general 
—— committee of the Cardiff Town Council on 

riday, Mr. Alderman Carey advised a consultation be- 
tween the tramways committee and the electrical lighting 
committee, with a view to amalgamation. The engines 
which the former committee had ordered would answer 
for lighting pur: and the station which they had 
selected at Roath could be used for lighting the town. 
If the two committees were to act separately, the lightin 
committee would have to spend 30,000/. to 40,000/., whic 
might be saved by both committees working together. 

t. Andrews, as chairman of the tramways committee 
last year, raised no objection to a consultation, and it was 
understood that it would take place. 


_ Welsh Railways and their Employés.—One of the condi- 
tions upon which the Taff Vale Railway strike was settled 
was that an effort should be made to establish a joint com- 
mittee of soptenens and workmen’s representatives, similar 
to that which, since 1875, had governed the coal trade in 
South Wales. The local railway companies were requested 
to give an answer to Sir W. T. Lewis, who originated the 
scheme, by October 31. Failing this, the Taff Vale men 
— to be received by deputation, so that any grievances 
red had should be discussed. Inquiries made show that 

© jot committee’s ger gers as not, so far, n 
agreed upon. Not one of the four companies chiefly 
Interested has given an adverse answer; but there are 
certain details which have not yet been jointly agreed to. 


t is theref. i i 
rc he ga necessary that an extension of time should 


Bristol Docks.—The dock committee of the Bristol 
Gity,, Council has interviewed the Midland Railway 
rectors. The committee went to Derby on Friday, and 


discussing with them the important question of rates and 
charges. At an early date there will be a similar inter- 
view at Paddington. The Bristol council has adopted, 
with one dissentient, the scheme proposed for the con- 
struction of a new ocean dock at Avonmouth, capable of 
berthing the largest vessels afloat, at a cost, including a 
graving dock and works, of 1,800,000/. 


Coal for the Admiralty.—As a result of a conference 
held about six weeks since at Cardiff, between the Lords 
of the Admiralty and the South Wales coalowners who 
usually supply coal for naval purposes, their lordships 
have decided to call for tenders in respect of all known 
requirements for 1901 (instead of dividing the order into 
some half a dozen seasons of the year as hitherto), and 
also for tenders under emergency conditions for the same 
period. On Friday, South Wales firms were invited to 
state the quantities they could supply monthly under 
ordinary contract, and how much on emergency condi- 
tions. It is expected that the order will run to about 
1,000,000 tons. This will be the largest order ever placed 
at one time for coal, and the market has accordingly been 
excited. The call for tenders comes at a time when the 
trade is weaker than it was, and when the future is re- 
garded with great uncertainty. 


The Electric Light at Bridgwater.—Colonel Hepper, 
R.E., sat at the Bridgwater Town Hall on Friday, to 
hear an application by the Town Council for permission 
to borrow 20,0007. for electric-lighting purposes. Mr. 
F. E. Weatherly (barrister of the Western circuit) ap- 
peared for the 'Town Council, and Mr. Lloyd (barrister) 
opposed on behalf of the local gas company, and Mr. 

olman Gregory on behalf of Mr. E. H. Churchill and 
900 ratepayers. Mr. Weatherly called evidence in favour 
of the introduction of the electric light into the borough. 
There was considerable opposition to the scheme. The 
inspector will report in due course. 


The Swansea Valley.—Many of the steel-smelting fur- 
naces of the valley are idle in consequence of a scarcity 
of orders. ‘Tin-plates have been in fair demand, but 
there are fewer mills going than were in activity twelve 
months since. 





MISCELLANEA. 
A PAPER on “‘ Preliminary Examination of Applications 
for Patents” was read before the Society of Chemical In- 
dustry on Monday last by Mr. Lloyd Wise. 


The gold yield of New South Wales during October 
amounted to 33,113 oz., of the value of 113,285/. as com- 
pared with 78,550 oz., of the value of 277,999/. in October, 
1899. The yield for the 10 months which ended on 
October 31, amounted to 396,823 oz., of the value of 
1,025,9332., as compared with 397,428 oz., of the value of 
1,396,430/. during the corresponding period of 1899. 


From experiments on trial plates exposed to river 
water, sea water, and the weather, Mr. H. M. Howe con- 
cludes that there is little difference in the relative corro- 
sion of iron and soft steel, though the former is somewhat 
more resistant to oxidation. The addition of 3 per cent. 
of nickel to steel decreases the rate of corrosion by about 
23 per cent. whilst with a steel containing 26 per cent. of 
nickel the loss by oxidation was less than one-third that 
of wrought iron. 


In a paper contributed to the Proceedings of the Royal 
Society, Dublin, Messrs. Barrett, Brown, and Hadfield 
describe an alloy consisting of 25 per cent. nickel, 5.04 
per cent. manganese, 0.6 per cent. carbon, and the re- 
mainder iron, which is remarkable for its high electrical 
resistance, viz., 97.52 microhms per c.c. at 15 deg. Cent. 
This is 60 times as great as that of copper, and 44 times 
that of German silver. The alloy can be drawn into 
wire. 

The Board of Trade have recently confirmed the under- 
mentioned Light Railway Order: 1. Bourne Valley Light 
Railway Order, 1900, authorising the construction of a 
light railway in the County of Southampton from Whit- 
church and Hurstbourne Stations to Vernhams Dean. 
2. Bishops Waltham Light Railway Order, 1900, autho- 
rising the construction of a light railway in the County 
of Southampton from Bishops Waltham to a junction 
with the authorised Meon Valley Railway, near Brock 
Bridge, in the parish of Soberton. 


The famous Kinsua viaduct on the Erie railway has 
just been reconstructed. This viaduct is 2100 ft. long, 
and at its centre is 301 ft. 6 in. above the river level. The 
original structure was completed in 1882, and was of iron, 
of which some 2500 tons were required. No defects have 
been observed in the superstructure, but as engine and 
train loads have increased so enormously beyond the 
limits contemplated in the original design, it was deemed 
prudent to rebuild the whole viaduct in steel, propor- 


The new structure is carried by twenty skeleton steel 
towers, joined by plate girders. The weight worked into 
the new bridge is 3500 tons. 


Some further demonstrations of the value of wireless 
telegraphy were given during the week on board the mail 

cket Princess Clementine while on her voyage from 
Bstend to Dover. For some time past the Marconi Com- 
pany have had a station at Dovercourt, Essex, and when 
the Princess Clementine was about half-way on her voyage 
the operators on board sent a message to the Dovercourt 
station. A reply was received asking the Princess Cle- 
mentine’s bearings, which were reported. A number of 
other messages were sent during the journey. One was 
from Sir Langdon Bonython, of Adelaide, to Sir John 
Cockburn, representative of South Australia in London, 
This was despatched when the boat was about half-way 
and on arrival at Dover Pier an answer was re- 





“aw the railway authorities, spending a considerable time 


across, wer 1 
ceived. At2 o'clock, when the vessel was in sight of 


tioning the members to suit the present rolling loads. | 4 


Dover, the following message was sent to the Inspector 
of Marine of Ostend: ‘‘ Passed South Goodwin li htship. 
Shall be in Dover before Calais boat.” As the Princess 
Clementine was steaming across Dover Bay to the Ad- 
miralty Pier a message of acknowledgment was received 
from La Panne. 


Last June the Pennsylvania Railroad placed an order 
with the Carnegie Steel Company for 300 tons of steel 
rails, to contain 3 per cent. of nickel. The material was 
made by the Bessemer process, and rolled to the American 
Society pattern 100-Ib. section the last week in July, 
1899; but the nickel content caused ‘red-shortness” to 
such an extent that the rolling resulted in only 220 tons of 
No. 1 and 57 tons of No. 2 rails, and 19 tons of the latter 
had to be rejected on account of “piping.” The aver 
analysis was: Carbon, 0.504 per cent. ; phosphorus, 0. 
per cent. ; manganese, 1 per cent. ; and nickel, 3 22 per 
cent. Under the straightening presses the rails show 
great rigidity; twice the force ordinarily used being 
required to accomplish the cold straightening, and often 
the rail would spring back to its former position after 
being struck, showing no effect of the blow. In drilling 
the hardness was even more marked, in some cases five 
twist drills of ordinary tool steel being used in drilling 
one hole. After experimenting with different materials 
for drills, it was found the best results were obtained by 
using Mushet steel without lubrication. These rails are 
laid on the West track on the Horse Shoe Curve, but 
they have not been in service long enough to enable much 
to be said about their wearing qualities. Mr. Cushing, 
of the Cleveland and Pittsburg division of the same system, 
stated that after two years’ service nickel steel rails laid 
on that division showed hardly any wear, and were stand- 
ing up better than other rails. 


The Automobile Club’s trial of electrical vehicles took 
place on November 6 ; the route was severe, and the roads 
were very heavy in mud, The “‘ Powerful,” entered by 
the British and Foreign Electrical Vehicles Company, 
carrying two passengers, covered 59 miles. The same 
company’s ‘‘Columbia Stanhope,” traversed 74 miles. 
Their delivery van chose an easier route, going 7 miles, 
but failed to carry her three passen all the way. 
Mr. Hart’s ‘‘ Toujours Contente” travelled 34 miles with 
two passengers ; and the National Motor Carriage Syndi- 
cate’s ‘‘Joel” car carried two persons 37 miles. The 
Electric Motive Power Company’s two cars ran 17} and 
35 miles respectively, each carrying two passengers. The 
Canadian Electric Motor Company’s ‘‘Still” carriage 
carried four persons 18 miles ; and the Electrical Under- 
takings, car — two persons 35 miles. A hill- 
climbing contest, between Chislehurst and Knockholt, 
took place on the following oe: In these the Electrical 
Vehicle Company’s ‘‘ Powerful ” completed 28 out of the 
30 miles, and then withdrew owing to accident caused by 
a shying horse; the National Motor Syndicate ‘‘ Joel” 
car covered 26} miles, but was delayed by a chain coming 
off; the Electric Motive Power Company’s car, the 
Canadian Electric Motor Company’s car, and the Elec- 
trical Undertakings’ car, each completed 22 miles—the 
Canadian car had four passengers and the other cars two 
passengers, including driver, The ‘‘ Columbia Stanhope,” 
the Delivery Car, and the ‘‘ Toujours Contente,” were 
withdrawn from trial, 





_CataLocugs.—In connection with the Paris Exhibi- 
tion the Niles Tool Works, of Hamilton, Ohio, issued 
a remarkable catalogue of heavy machine tools, and we 
have just received a ta d from their London manager, 
Mr. W. 8S. Accles, M.1I.M.E., of 25, Victoria-street, 
S.W. The tools shown are of every description, but 
the most notable are perhaps the fine series of heavy 
vertical lathes, a type of tool which is steadily increas- 
ing in popular favour. The concluding portion of the 
catalogue gives views of shops in which the firm’s tools are 
employed, and amongst them will be found a large propor- 
tion of notable works.—Messrs. Bullivant and Co., 
Limited, of 72, Mark-lane, E.C., have issued a catalogue 
showing various applications of steel ropes. The cata- 
logue is divided into three sections, the first having 
reference to marine work, the second to hoisting and 
hauling machinery, and the third to the various rope- - 
ways erected by the firm in different parts of the Bote + 4 

—Messrs. Moeller and Condrup, of 78, Fore-street, E.C., 
have issued a supplement to their catalogue of the in- 
cong Swedish petroleum and benzoline lamps now so 
argely used for brazing, soldering, or burning off paint. 
The most noteworthy item in this supplement appears 
to be a medium-sized orazing lamp, using paraffin, Tuleh, 
we gather, gives a hotter and more powerful flame than the 
well-known No. 2 benzoline lamp. The advantages of re- 
placing benzoline by a less volatile fuel are too apparent to 
require enlarging on.—A circular recently issued by Messrs. 
Mather and Platt, of the Salford Iron Works, Manchester, 
escribes the firm’s enclosed motor, which has been intro- 
duced to meet cases in which objections to the open type 
of motor are raiged by Fire Offices.—Messra. Lumby, Son, 
and Wood, Limited, Halifax, have sent us a copy of a com- 
prehensive catalogue of boilers. In the main the ty 
shown are intended for heating purposes; but the firm 
also make multitubular and flue boilers for steam raising, 
having a large plant specially devoted to this work.— 
Messrs. Templer and Ranoe, Limited, Spur - street, 
Coventry, have sent us a copy of their new catalogue 
of steam stop valves, which they supply in all sizes 
and for all pressures. In addition to the ordinary 
patterns, the firm also make a stop valve of the 
sluice type, giving a ‘‘straight way” for the steam.— 
The British estinghouse Electric and Manufacturing 
Company, Limited, of Westinghouce-buildings, Norfolk- 
street, wo. have just published a circular giving illus- 
trations and particulars of their direet-current engine type 
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PASSENGER AND FREIGHT LOCOMOTIVES; RUSSIAN STATE RAILWAYS. 
CONSTRUCTED AT THE POUTILOW LOCOMOIIVE WORKS, ST. PETERSBURG. 
(For Description, see Page 597.) 
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THE HAMBURG-AMERICAN TWIN-BCRE 
CONSTRUCTED BY THE STETTINER 
Fig. 9. Promenade Deck. 
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THE NAVAL POSITION. 

THE one appointment in the Cabinet which, more 
than any other, is of direct interest to engineers, is 
that of the First Lord of the Admiralty. The con- 
tinuance of the British Empire as a Power of the first 
importance among nations depends primarily on the 
Navy, and hence the selection of its paramount chief 
ought to be of the first interest also to every subject 
of the Queen. In spite, however, of the popularity 
of the Fleet in its more dramatic aspect, the way in 
which it is administered has never been a question 
that has attracted sufficient attention. The position 
of First Lord of the Admiralty has been of too little 
political importance, remembering the immense re- 
sponsibility that would attach to it if the Navy 
came to be put to its ultimate use, and England 
were depending upon the efficiency of the Fleet for 
her very existence. 

During the past year a very painful object-lesson 
has opened the eyes of the country to the need of 
reorganisation in the administration of the land 
forces, but happily there has been no such rude 
awakening in regard to the sister service. The 
war in South Africa being with an absolutely non- 
naval force has given no opportunity for the Fleet 
to display its prowess on its natural element. The 
few sailors who have been sent ashore for service 
have behaved admirably, and no one doubts but 
they are a fair example of the whole personnel of the 
British Navy. The devotion and courage of our 
sailors, like that of our soldiers, is, happily, beyond 
question. There is here no sign of that 1ace 
degeneracy which some of our critics have foretold, 
and which some say has already set in. It is a 
good augury in more respects than that of mili- 
tary glory. But though our sailors are beyond sus- 
picion individually, the Navy has not been tested, 
and never can be until it is engaged in serious 
operations afloat. That is, no doubt, obvious ; but 
the obvious is sometimes the last thing to be seen, 
and the first thing to be forgotten. 

By the appointment of the Earl of Selborne to 
be head of the Board of Admiralty, the Premier 
secures a colleague in the Government in many 
respects the opposite to the retiring First Lord. 
In the first place, he is a young man for Cabinet 
rank, being only forty-one. He is the son of an 
accomplished lawyer, who rose to eminence as a 
Liberal statesman when Liberalism commanded the 
flower of political intellect. He has held no lead- 
ing position, having been only Under-Secretary at 








606 | the Colonial Office, but in that post he has been in 


intimate communication with a statesman who is 
par excellence the fearless and practical adminis- 
trator of the time. That he is a close family con- 
nection of the Prime Minister, having married the 
daughter of the latter, is an additional qualification 
for the position to which he has succeeded. 

Here, then, is a man who starts with many quali- 
fications for the successful carrying out of the duty 


°| that lies before him. The test will be severe, but 
21 the little the public know of Lord Selborne lends 


colour to the hope that he will succeed. He is 
happier than his colleague at the War Office in 
having no popular clamour urging him to courses 


of which, perhaps, serious statesmanship would not 








approve. But none the less, if he does his duty to 
his Sovereign and the country, he has a heavy task 
to perform ; for, though national self-complacency 
may lead the public at large to believe that all is for 
the best in the best ible of navies, those who 
look with a clear and unprejudiced eye are aware 
that our present system of naval administration is 
very far from being what it should be. That some 
other navies may be in an even worse position is 
little to the point. 

Lord Selborne is, as yet, an unknown apes 
quantity. He may settle down comfortably in his 
new office in St. James’s Park, content to follow 
precedent, good or bad, as it has grown up, anxious 
only to deal with unpleasant questions by avoidance, 
and, above all, complacent to his seniors in the 
Cabinet. That has been the whole duty of the 
position, as interpreted by too many of his pre- 
decessors. Unless, however, ‘‘ lying rumour” de- 
ceives more flagrantly than usual, the new First 
Lord has been selected because his character is 
opposed to such easy courses, and he will certainly 
do little credit to his training should it be otherwise. 

The normal state of a navy is the need of new 
ships ; that, of course, everyone recognises. But 
what is not so apparent, is that existing ships 
should be made efficient. The unequalled resources 
of this country, due to our shipbuilding and engi- 
neering establishments, both of the Government 
and of the contractors, place us easily first among 
nations in the power to construct a fleet. The 
exigencies of political tactics recently led to doubt 
being cast on our ability to maintain the Navy in 
the condition needed to ensure the safety of the 
country, and inability on the part of contractors to 
carry out an adequate programme was given as an 
excuse for not putting such a programme forward. 
In an article on ‘‘The Naval Programme,” pub- 
lished in our issue of June 1 of this year, we showed 
how unfounded were the statements made by the 
late First Lord of the Admiralty in regard to the 
inability of the great shipbuilding and engineering 
firms to accept contracts for ships and engines, in- 
cluding armour, which was made the strong point 
in Mr. Goschen’s defence. 

In order, however, to take advantage of the 
resources of the country, there must be some sort of 
business-like procedure on the part of the Admiralty, 
a quality too often sadly lacking. For instance, 
in a recent case it was twenty-one months after 
ships were announced in Parliament, that tenders 
for the armour were asked for. Then the tenders 
had to be considered; and even when all was 
settled as to price, there was delay in supplying 
the moulds to the contractors. We hear much of 
the greater speed with which war vessels for abroad 
are built in this country, and contractors are 
roundly accused of showing unpatriotic preference 
for the foreigner. Let us compare the above case 
with that of a Japanese battleship. Here the 
moulds for the armour were completed within three 
months from the order for the ship being placed. 
Naturally, in this case, the progress of the work 
was not delayed by the want of armour in the 
manner complained of by the late First Lord of the 
Admiralty. 

There may possibly be a plausible excuse for the 
above procedure ; and, if so, the explanation and 
excuse department—by far the most efficient at the 
Admiralty—will doubtless produce it if the occasion 
arise ; but no excuse can cover the general ineffi- 
ciency and unbusiness-like way with which con- 
tractors are treated. Letters remain for weeks un- 
answered, details of construction are not settled, or 
if said to be settled are afterwards altered ; draw- 
ings and sketches are not supplied, and work is 
dane. to the contractor’s loss, through number- 
less dilatory and unbusiness-like proceedings. It 
is no wonder contractors prefer foreign orders, for in 
executing them they deal with responsible officials 
who know their own minds, or at any rate are in 
direct communication with those who have authority 
to decide. 

If the new First Lord is anxious to increase the 
strength of the Navy without adding to its cost, he 
cannot do better than reorganise the Controller's 
Department, strengthening the technical staff and 
giving the professional chiefs power to decide 
matters which are directly within their province. 
It is for the naval officers to say what a ship should 
be capable of doing when finished, but he should 
not meddle with how the end is reached. More- 
over, the proper function of the clerical staff is 
clerical duties alone, 

We have in these columns too often dealt with 
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this question of Admiralty reform for it to be 
supposed by our readers that we cast any aspersion 
on the professional ability of the constructive and 
engineering officials at the Admiralty, nor that we 
question their devotion to their work. The 
country possesses at present a Director of Naval 
Construction of remarkable zeal and ability, 
and in the Engineer-in-Chief we also have a 
naval officer who has devoted himself to his 
duties with a conscientiousness which is worthy 
of all praise. The fault is that the burden cast 
upon both these high officials is more than can 
be borne. Each, with an altogether insufficient 
staff, strives by personal effort to supply the defi- 
ciencies of a system which, though profuse in some 
few favoured branches of expenditure, is altogether 
niggardly in many essentials to efficiency. Even if 
executive power were allowed them, it would be im- 
possible for Sir William White or Sir John Durston 
to give that personal attention to the higher 
branches of their duties, while they have thrust 
upon them details of routine that, even if they are 
necessary, might well be relegated to subordinate 
officials. The present Director of Naval Construc- 
tion is also Assistant Controller. If he were Con- 
troller in fact there would be reason in the appoint- 
ment, but as matters stand he is liable to have his 
attention drawn from engrossing and onerous pro- 
fessional work to take up duties that are in com- 
parison trivial, and might be discharged by any 
man of quite mediocre attainments. 

Much the same thing applies to the office of Engi- 
neer-in-Chief ; it is impossible for him to bring to 
bear on his proper functions that scientific know- 
ledge and technical skill which he has spent a life- 
time in acquiring. These remarks are, it will be 
understood, not necessarily personal to the present 
occupants of the two offices, but would apply 
equally well to all who are likely to succeed them. 

Another matter to which the new First Lord 
may profitably turn his attention is the equipment 
of the Royal Dockyards and their ‘‘ steam fac- 
tories,” as the engine shops are generally called. 
The state of the plant in some—we think we may 
venture to say ‘‘all ”—of these is simply grotesque 
in its inefficiency. Machines that were obsolete a 
generation ago, old slow-working tools, wasteful 
methods, and antiquated engines, are found every- 
where. Our small-arms factories are notoriously 
behind those abroad ; that is now generally recog- 
nised ; but only engineers know how lamentably 
inefficient are the Royal Dockyards in plant and 
appliances. Unfortunately, the majority of those 
engineers who see these things are little likely 
to say much about them. In the first place, 
they are chiefly men engaged in naval work ; 
but, perhaps, the chief reason is that con- 
tractors have grown to look on it as a matter of 
course that the Government establishments should 
be hopelessly obsolete. The professional ofticers 
in the dockyards and at the Admiralty know these 
things; they cannot help doing so, going out, 
as they do, into the very differently equipped 
private yards and shops of the country. But 
though they are not generally callous enough to be 
unashamed, they are powerless to make any altera- 
tion, for they have no voice in Government. To 
re-equip the machine shops of the Royal Dock- 
yards would make an enormous hole in the esti- 
mates ; but it would count very little as a political 
factor. That the expenditure would pay for itself 
in a very short time is not much to the point, for 
the public has got into the habit of judging adminis- 
trative efficiency by the number of ships built. It 
is probable that a large sum spent on new tools 
would be looked upon as needless extravagance, 
and possibly the breaking up of those obsolete, 
but still workable, would be considered a job on 
somebody’s part. We may ibe pretty sure it would 
be the subject of indignant protest by some ques- 
tion-monger in the House of Commons. 

Probably it is little use preaching from this text, 
so long as the engineering department of the Navy 
is governed by those who are not engineers. There 
are few things more difficult than to make one, who 
is not a trained mechanic, understand the profit of 
throwing away machine tools that are as fit to do 
their work as they were the day they were bought. 
It seems so monstrous to throw these splendid 
machines on the serap heap, or sell them at scrap 
heap price. It is hardly to be wondered at, how- 
ever, that admirals, accountants, and clerks who 
decide these matters should take such views, when 
one sees how loth those who control our private 
works often are to part with obsolete machinery and 


replace it by that which will earn so much more 
money that it will pay for itself over and over 
again in a few years. The case of the Royal Dock- 
yards is, however, bad beyond all hoping and 
excuse, and no doubt will remain so, unless Lord 
Selborne is a more courageous, far - sighted, and 
vigorous man than any who has yet ruled the 
Queen’s Navy. 

The want of prevision in arranging work, shown 
by some recent official utterances at the Admiralty, 
is remarkable. We are used to ships being sent 
here and there unaccountably, orders sent one day 
and countermanded the next, but that we are con- 
tent to accept as the exigence of a service the de- 
tails of which are only known to a select few. 
When, however, one finds the completion of ships 
delayed by the want of articles that are not ordered 
until the day they should be used, the case is dif- 
ferent. An arrangement by which material would 
be delivered from contractors in orderly sequence 
appears a thing hardly thought of now. The in- 
stance of the armour-plates has been given, but 
mages a stronger light is thrown on the question 

y the manner in which the present capacity for 
armour is taken to represent the need for a future 
time. It is obvious that the present capacity for 
armour has nothing to do with the programme of 
shipbuilding now proposed; it is the armour of 
eighteen months or two years time that is in ques- 
tion. A short time ago the chief armour-plate 
makers were led to practically double their plant, 
so that, with the new comers in this field, it is said 
there will be practically an annual capacity of 30,000 
to 40,000 tons by the next year. If the Admiralty 
will speak in time there is, therefore, no reason why 
they should not have command of all the armour 
required for the full programme of shipbuilding 
that is needed to make up for recent shortcomings 
and the fuller activity of other Powers. 

Perhaps there is hope that a young and vigorous 
First Lord, unhampered by old ties and free from 
the prejudice bred of connection with a service that 
is—however great its merits—above all conserva- 
tive, may turn his attention to the anomaly of a 
navy, which is wholly engineering, having no engi- 
neering executive. It is with us a theme old 
almost as our pages, and it is one which we have 
now under review, having written upon it a week 
or two ago in connection with Mr. Morrison’s 
paper, and proposing to return again to the subject 
in detail at an early date.* 

The shortness of engine-room complements, alike 
in officers and men, is one of the most dangerous 
phases of our naval unreadiness ; and the fact that 
such unreadiness does exist no amount of crying 
‘*alarmist”’ will do away with. No doubt, the 
shortness of lieutenants is also a serious matter, 
and, indeed, the Navy is short-handed ; but to us 
it seems that the engine department is that in most 
need of strengthening, and we are trying not to 
let professional sympathies bias our view. When 
the Fleet was increased so largely—though by 
no means too largely, as events have proved 
—the need for increased engine-room comple- 
ments was hardly considered, or if it were, no sign 
was given of such forethought. The introduction 
of the Belleville boiler, with its higher steam 
pressure, the increase of power in ships, the multi- 
plication of auxiliary engines, and the added com- 
plication of all fittings, have all tended to increase 
the burden upon the engine-room department, and 
to make higher demands on the skill, nerve, and 
ability of all concerned. In spite of this we 
find the engineer officers few in number, and too 
often those who are available are young and 
inexperienced. Engine-room complements are 
tumbled into ships and sent to sea haphazard, 
no effort being made, or care taken, as to whether 
or not they know the ways of the type of craft to 
which they are appoihted. When one considers 
the complication of a modern war vessel, it is 
little less than a miracle how the engines are made 
to turn and the ships got out of harbour. If full 
speed is needed fifty or sixty deck hands must be 
sent down to trim coal, which otherwise could 
not be got out of the bunkers quick enough for 
the stokers to keep the fires going. It is curious to 
think what would happen in real war if our ships 
were in chase of an enemy of about equal speed. 
The deck contingent would be needed at their guns 
and other positions to engage the enemy ; but 
unless a good number of them were below in the 
bunkers, the enemy would escape, because there 
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would be no coal for the stokers to put in the 
furnaces. Of course, there is the reverse case of 
the enemy being in greater strength and chasing 
ship. It would then be a nice problem for the 
captain to decide when he should give up steaming 
and call his men up to the guns. 

The water-tube boiler question is a legacy Mr. 
Goschen has left to his more youthful and, presum- 
ably, more energetic successor. Although it is a 
purely engineering problem, upon the details of 
which Lord Selborne naturally is uninformed, it is 
one which will make serious calls upon the best 
gifts of statesmanship which he possesses. Fortu- 
nately for him, however, he has a short respite— 
it is to be hoped onlya short one—as not much 
can be settled now until the Boiler Committee 
—which, fortunately, Mr Goschen appointed — 
has finished its inquiry and made its report, 
It cannot be expected that the engineering 
department at the Admiralty will learn from 
the labours of the Committee very much that is 
unknown to them already ; although, with a com- 
paratively new thing like the Belleville boiler, 
fresh experience is always accruing. Perhaps the 
chief thing the Committee will find out will be that 
to manage a water-tube boiler, experience and skill 
are needed. It is a lesson that has been impressed 
again and again in regard to other engineering ad- 
vances, but it seems ever fresh at the Admiralty. 
In France experience has shown that the special 
training of stokers for the Belleville boiler is in 
the first and last degree essential, and in our own 
case the same lesson has been plain for all who 
cared to learn it. 

There are, however, many details of design in 
water-tube boilers that need alteration in a manner 
which is every day being brought home by use. 
These things, though apparently trivial in them- 
selves, are productive of serious results. For 
instance, the boiler casings, where boilers have been 
placed back to back, have been found to be too 
light in their construction, with the result that air 
has found its way in, thus checking the draught 
and cooling down gases in a way that reduces 
evaporative efficiency and increases coal consum- 
tion to an abnormal degree. Another simple 
matter which led to trouble was that baftle-plates 
in the steam collectors were allowed to rust before 
being putin, and in consequence flaked off, and 
the dirt descending stopped the feed tubes ; 
besides preventing the steam valves from being 
properly closed, so that the boilers not in use were 
not shut off. This was a trifling cause which led 
to big results, for the boilers not in service naturally 
acted as condensers with the result of an enormous 
coal consumption. Much use was made of this 
incident, or rather the bad results due to it, by 
the opponents of the water-tube boiler. 

In conclusion, we most cordially wish the new 
First Lord of the Admiralty all success in the 
onerous task he has before him, trusting he will 
shoulder the burden manfully, without fear or 
favour. é 








MR. MANSERGH ON CIVIL 
ENGINEERING. 

Ir the shortening days and falling thermometer 
did not remind us that the autumn is past and that 
we stand on the threshold of winter, the gathering 
in Great George-street last Tuesday evening would 
have brought the matter to our attention, for it 
marked the opening of the session of the Institu- 
tion of Civil Engineers, an event which demon- 
strates that the most persistent holiday-maker has 
returned to town, and that the preparation of 
Parliamentary plans has entered on the feverish 
stage which marks the month of November. 
The assemblage which crowded the theatre of 
the Institution was, as usual, a large one, for 
inaugural addresses are always well attended there ; 
and, in addition, Mr. James Mansergh, the new 
President, is personally popular. It was felt that 
what he would say would rise far beyond the 
statistical recapitulation which has, so often, been 
heard within those walls. It was, however, with 
some feeling of dismay that we heard Mr. Man- 
sergh, in his opening sentences, confess that he 
had looked back at what his predecessors had said 
on similar occasions. It was not the first time, by 
many, that we had heard a similar remark, and we 
feared lest the dread of touching on contentious 
matter, which overshadows so many presidential 
addresses, should have seized upon the speaker, “pr 
should have prevented him from availing himself o! 
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a unique opportunity of laying before his fellows 
some of the experience and wisdom gathered during 
along and highly-successful career. Fortunately the 
President did not attempt to read all the bygone 
addresses, but confined himself to those of engi- 
neers who practised in the same field as himself, 
namely, James Simpson, Thomas Hawksley, John 
Frederic Bateman, Joseph Bazalgette, and Robert 
Rawlinson. Most of these were men of too great 
originality to be content to hide themselves behind 
generalities, and their example served rather as a 
stimulus than as a deterrent to the expression of per- 
sonal opinions. Mr. Mansergh, therefore, boldly ad- 
dressed himself to subjects on which he is an acknow- 
ledged master, with the result thathis remarks, which 
unfortunately had to be abridged in the reading, 
were listened to not only with the courteous atten- 
tion which is always accorded to a President, but 
also with the sincere pleasure which an audience 
feels in hearing the results of long and arduous 
labours crystallised in luminous sentences. 

We publish the earlier part of the address on 
page 612, and it is, therefore, not necessary to go 
over it in detail. It is worth while, however, to 
emphasise the fact that the President lets drop a 
hint that the germ theory of disease may, in the 
early future, need to be greatly remodelled, and that 
the fight with bacteria, which occupies so much of the 
attention of the water engineer, may have other justi- 
fication than that commonly advanced. If that beso 
it will be only another instance, if such were neces- 
sary, showing how often practice goes ahead of 
theory. We learn by experience the right course 
to pursue long before we discover the reasons for 
our action. The control of water, either for irri- 
gation or domestic supply, is probably the oldest 
form of engineering, and Mr. Mansergh laid before 
his hearers a large number of ancient enterprises 
of this kind, beginning with the building of the 
stone dam at Kosheish, nearly 5800 years ago, to 
show that civil engineering was an advanced science 
at the time of our earliest records. In connec- 
tion with this, he referred at considerable 
length to the history of Roman aqueducts, as 
told in the book by Frontinus, lately reviewed 
by us (see page 176, ante), and we are glad to see 
that he concurs in an opinion expressed by us some 
fifteen years ago (vide ENGINEERING, vol. xl., page 
231), that the water supply of ancient Rome has 
been greatly exaggerated, and that, although the 
aqueducts were of very large capacity, yet for 
various reasons they did not deliver nearly so much 
water as has been supposed. 

After having thus treated of water engineering, 
present and past, Mr. Mansergh plunged boldly 
into the future, and advocated an amendment of 
the law of underground water. As the law stands 
now, there is no right in underground water, unless 
it can be proved that such water is flowing in 
a defined and locatable underground channel, a 
proposition very difficult to substantiate. The re- 
sult is that any one may sink wells, and may 
pump all the water he can get, quite regardless of 
the fact that he is draining the adjacent aistrict in 
away detrimental to the interests of the inhabi- 
tants. As long as this was merely a question be- 
tween adjacent well-owners drawing small supplies, 
the evil was a small one, but when large corpora- 
tions and companies began to take enormous sup- 
plies for distribution in towns, it assumed more 
important proportions. Fortunately, such bodies 
have generally to come to Parliament for powers 
in connection with their schemes, and Com- 
mittees have sometimes interfered to prevent 
them taking water at the expense of other 
persons. In one case two wells projected by the 
Corporation of Nottingham were forbidden at the 
instance of Newark, while the Nottingham people 
themselves protected one of their wells, by buying 
up all the water rights for four miles round. In 
some other cases, also, the commonsense of Parlia- 
ment has prevented injustice being done, by getting 
behind the law of the land. This, however, is an 
uncertain method of proceeding, and Mr. Mansergh, 
therefore, recommends that in future when Parlia- 
mentary powers to sink a well are given, it shall 
be provided that no other well shall be sunk for 
obtaining water for public supply within a defined 
distance of the first well. Further, that all persons 
within the protected area, who shall be injured by 


having their reasonable supplies of water, either 
possible, reduced by the new well, shall 
compensated, either in money or in water, or in 
th. This is certainly a reasonable proposition. 
ave his 


actual or 


be 
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It is unjust that a private user should 








well drained in order that a company may sell the 
water to someone else. At the same time, the 
needs of the community cannot be subordinated 
to petty interests; and, therefore, private rights 
must often be interfered with, subject to the owners 
being properly compensated. 

Mr. Mansergh’s audience fairly gasped when the 
speaker turned to the question of ‘‘ dowsing,” or 
water-divining. Nine-tenths, or more, of them 
were sure that the ‘‘ dowser” was either a fool or a 
knave, and neither class of individual had hitherto 
formed the subject of a presidential address in 
that hall. A moment later, however, it was 
rendered evident that Mr. Mansergh had no 
personal knowledge either of ‘‘ dowsers,” or of their 
ways, and that his remarks on the subject were 
chiefly based on extracts from a book written for 
the Society for Psychical Research, by Mr. W. F. 
Barrett, Professor of Experimental Physics at the 
Royal College of Science for Ireland. Many 
engineers have, doubtless, read this work, and have 
felt bewildered by the record of numerous cases in 
which, after scientific methods had failed, the 
diviner had been successful in finding water. It 
is always thus with an attempt to analyse by 
investigating records the proceedings of those who 
practise occult methods. The hits are remem- 
bered and the misses are forgotten, and hence the 
former bulk more largely than they should do, and 
it seems as if they could not be explained on any 
known principles. Further, it must be remem- 
bered that the art, or system, or whatever it is, 
is credited with the success attained by its more 
prominent exponents; whereas, if it be true in 
itself, it should be judged on average results. In all 
forms of divination, whether the utterance of oracles, 
the casting of horoscopes, telling of fortunes, pal- 
mistry, phrenology, or the finding of water, certain 
types of men have attained successes in far greater 
proportion than could be accounted for by guessing. 
They have brought to the task great quickness of 
apprehension and extreme delicacy of perception, 
and by long habit have trained these faculties 
until they became added senses, enabling them to 
gather evidence which was invisible to all but them- 
selves, and to form correct conclusions upon the 
scantiest testimony. Thus, they appeared to duller- 
witted mortals as inspired, an opinion they have not 
been desirous tocombat. Indeed, itis by no means 
certain that they have not sometimes shared it, for 
their methods were little better understood by 
themselves than by the public. Education and 
the training of the intellect are inimical to instinc- 
tive mental action: the minute a man begins 
to reason intuition fails, and native shrewdness 
dries up. Occult sciences can only exist by not 
being scientific. Mr. Mansergh promises to invite 
the leading ‘‘dowsers” to submit to crucial tests some 
day. This is not the first time that scientific men 
have suggested tests in matters of faith, but we 
never heard of the offer being accepted. 

From this speculative and debatable subject the 
President turned to the dull question of municipal 
ownership of water works ; indeed, throughout, his 
line of thought made rapid and unexpected changes 
of direction. He is distinctly in favour of municipal 
ownership, and if all who advocate this plan also went 
with him in offering shareholders “‘ all the active and 
dormant value ” of their investment, there would be 
very few to object. It is the fear that they will 
not be treated justly by municipalities that makes 
shareholders so opposed to . being expropriated. 
The action of the London County Council in putting 
every obstacle in the path of the water companies 
has given rise to a general feeling that they desire 
to depreciate the property first, and then to acquire 
it at the reduced value. When the matter was 
broached in 1880 it did not take long to come to 
provisional agreements with the various London 
water companies for the purchase of their under- 
takings, and if the affair had not been made into 
a political question in Parliament, the purchase 
would have been completed for less than one- 
half which it will cost when the Water Board 
recommended by Lord Llandaff’s Commission . of 
1899 comes into existence. It is always good 
policy to buy out a water supply company without 
spending too much time in haggling. Its value is 
apt to grow while the parties are discussing, with 
the result that the seller can raise the terms which 
the buyer has already protested are too high. Mr. 
Mansergh said: ‘‘ Whenever I have been sole 
arbitrator or umpire, my anxiety has always been 
to give the owners who were being dispossessed of 
their property the reasonable benefit of any doubt- 








ful point, and I am sure that in this way substantial 
justice to all parties can be, and practically is, 
always done.” : 

There was a new and excellent feature in Tues- 
day’s address in graphic illustrations on the screen, 
comparing the water supply arrangements of a few 
representative cities in the United Kingdom, Europe, 
America, and Australia, and further information of 
the same kind was incorporated in an appendix. 
This idea of an appendix is worth keeping in mind ; 
there have been many addresses of which two- 
thirds might very well have been relegated to an 
appendix with advantage to all concerned, while 
it is often advantageous on such occasions to put 
on record matter which is not exactly suitable for 
reading from the chair. We hope the new de- 
parture may be an omen of the President’s action 
in the ordinary meetings. These would be the 
better at times for a little radical treatment, for 
less regard to precedent, and for the curtailment 
of the privileges recorded to respectable dulness. 
The path 2 gatherings are very much in the hands 
of an energetic chairman, and can be made attrac- 
tive, or otherwise, according to the guidance he 
affords them. 





THE TELAUTOGRAPH, 

A VERY ingenious writing telegraph has been on 
view during the week at the offices of the Telauto- 
graph Company, Limited, 97, Gresham-street, E.C. 
The apparatus is intended for use in conjunction 
with a telephone, and can be applied to any tele- 
phone circuit having a metallic return, and does 
not in any way interfere with the ordinary use of 
the telephone, though, naturally, the writing and 
speaking instruments cannot be used simulta- 
neously. The record at the receiving instrument 
is a perfect copy of that at the transmitter. This 
transmitter consists essentially of a pen connected 
by light links to the arms of two rheostats. There 
is a swivel joint at the junction of the links and 
pen, so that the latter can be held at any slope, 
thus suiting all styles of handwriting. A current 
passes through each rheostat to the transmitter, 
and returns by ‘‘earth.” Moving the pen cuts 
resistances in or out of each rheostat, and thus 
alters the strength of the current through the corre- 
sponding wires. At the receiver each of these 
currents passes through the armature of an electro- 
magnet. A spring tends to keep each armature 
in a fixed position, but on a current passing 
the armature is deflected to a greater or lesser 
degree. Links connect each armature with a pen, 
and thus, when the instruments have once been 
adjusted, every movement of the transmitting pen 
is faithfully copied by that of the receiver. So 7" 
the present instrument does not differ very materi- 
ally from some predecessors, but there are a 
number of highly ingenious and original details, 
which differentiate it from previous inventions in 
this department. Thus, lifting the pen from the 
paper at the transmitter causes the receiving 
pen to be similarly raised; whilst pushing 
the transmitting pen against a small lever 
causes the paper to move forward at both instru- 
ments ready for a fresh line to be written, and 
at the same time dips the receiving pen into an ink 
reservoir. The connections between transmitter and 
receiver are shown diagrammatically in the figure 
on the next page, but it must be understood that 
there is a receiver and a transmitter at each end, 
though only two wires are used between the two 
sets of instruments. Referring to the figure there 
is, it will be seen, a battery at each end of the line, 
lettered respectively A and Z. One pole of the 
battery A is connected to ‘‘earth” and the other to 
the two rheostats marked B, by the wires 1 and 2. 
The contact arms marked C are connected at their 
fulcrum ends with line wires 3 and 4, and their other 
ends with the transmitter pen by links, as already ex- 
plained. The current through 3 passes through the 
armature D and thus deflects the receiving pen, 
whilst that through 4 passes through a correspond- 
ing armature at the other side, and the two 
currents then return by ‘‘earth,” after passing 
through the relays E and E’ respectively. A line 
having been written, the lever O is pushed to the 
right. This releases the feed, and the paper is 
fed forward for a new line. At the same time the 
contact 17 has been broken. Hence no current 
now passes through the relays E, KE’ at the trans- 
mitter end. As a consequence, a local current 
is completed round the paper shifting magnet P, 
and the paper moved forward. Another eontaet- 
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breaker not shown on the transmitter is also pro- 
vided. Opening this contact breaks the current 
through wire 3 and relay E’, but leaves that 
through 4 and relay E intact. Under these con- 
ditions a local circuit is completed through the 
contact 15 and wires 12 and 14, to the call-bell N. 
Finally, the lifting of the receiving pen from the 
paper, simultaneously with that of the transmitter, 
is effected as follows: The table G on which the 
writing is done is hinged about pivots as indicated, 
and at the other end is held up against a stop by a 
light spring. Putting pressure on the table in 
writing closes a contact 5, and throws inte circuit 
the primary of an induction coil F. The 
secondary of this coil is connected at the one 
end with the line wire 3 by the wire 6, and 
at the other end through a condenser I with 
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Consequently, 
primary circuit is closed, a series of rapid impul- 
sive currents enter the lines 4 and 3. The self- 
induction of the coils DD is too great for any 
appreciable portion of these impulses to pass 
through them, and they consequently take the path 


the line wire 4. 


presented by the condenser shunt 7, L, and 8. In- 
terpolated in this circuit is a coil K, with low self- 
induction. So long as the impulses pass, this coil 
attracts the contact key 10, and ~ or the circuit 
through a pen-lifting magnet M. Raising the 
transmitting pen from the paper, therefore, breaks 
the contact 5, and stops the production of these 
impulsive currents. The contact 10 at the other 
end then falls back from K, and a current accord- 
ingly passes through the magnet M, lifting the 
receiving pen from the paper. 





NOTES. 
TareR DiscHARGES FOR Fans. 

An interesting practical illustration of Bernouilli’s 
theorem on the flow of fluids was exhibited by Mr. 
W. A. Granger, of 102, Brooke-road, Stoke Newing- 
ton, N., last Friday. The apparatus used con- 
sisted of a No. 2 Sturtevant fan driven by a small 
gasengine. This fan was connected by a discharge 
pipe 2 ft. 10} in. long, with an air box, the arrange- 
ment being as shown in the annexed sketch. In the 
first experiment the —a pipe was straight, 
and measured 4 in. inside. With the engine making 


78 explosions per minute, water-gauges on the air 
box, placed in positions similar to those marked on 
the sketch, showed an air pressure of 2 in., the out- 
let at the top of the box measuring 7 in. by 4 in. 





Substituting a tapered pipe of the same length as 
the straight one, but measuring 4? in. in diameter 
at its small end, and 7? in. in diameter at the large, 
the water gauge in the air box rose to 3} in., the 
number of working strokes of the gas engine per 
minute, and size of the outlet from the air box 
remaining as before. Since for small differences of 
pressure the discharge from a given outlet varies as 
the square root of the pressure producing the flow, 
the useful work of the fan was 37 per cent. more 
with the tapered than with the straight discharge 
pipe, although the latter was of the full size of the 
outlet in the fan casing. Attaching a water gauge 
at the point of junction between discharge pipe and 
the fan casing showed that with the straight dis- 
charge pipe there was here most violent eddying. 
Near the circumference of the pipe a positive water 
gauge of over 1 in. was evident; but on moving 
the gauge near the centre of the pipe, this changed 
toa vacuum. With the tapered pipe there was a 














vacuum throughout the whole cross-section of the 
flow at this point, as theory would indicate. The 
advantages of taper discharge pipes both for fans 
and centrifugal pumps have long been matters of 
general knowledge, but have curiously enough been 
but little employed in practice, perhaps on account 
of the higher cost of the piping, when any con- 
siderable length of it is required. Colliery ven- 
tilating fans form, of course, an exception to 
this statement, since it has long been the 
practice to build them with so-called ‘‘ evasée” 
discharges. The advantages are pretty obvious. 
Thus, to take the experiment just described with 
the straight pipe, the air was delivered into the air 
box with a velocity which may be estimated at, say, 
147 ft. per second, and left it at a velocity of 93 ft. 
per second. Since, roughly, about 1} lb. of air 
were discharged per second, the energy dissipated 
in the air box amounted to at least one-half 
of a horse-power, or some 50 per cent. more 
than the final useful work done. With the 
tapering discharge pipe the air entered the box at 
a low velocity. This low velocity, being acquired 
gradually as the air passed down the discharge pipe, 
was obtained with comparatively little waste in 
eddying motion. 


THe Passive Strate or METALS. 


The veteran scientist Hittorf, of Muenster, West- 
phalia, has for some years been occupied in the 
study of the peculiar features which the so-called 
active and passive states of certain metals, notably 
iron and chromium, offer ; and, as a result, he laid 
a new communication on this problem before the 
summer meeting of the German Electro-Chemical 
Society, in Zurich. But we cannot say that he has 
quite probed the problem to its root. If iron is 
jaca into concentrated nitric acid it turns — 
and behaves like platinum, which nitric acid cannot 
attack. If the acid is diluted below the density 
1.3, the iron is at once dissolved. On the authority 
of Schoenbein and of Faraday, this passivity has 
been ascribed to the formation of a film of oxide on 
the surface of the metal, which oxide is not soluble 
in strong nitric acid. No positive proof for the 
existence of this oxide film has ever been given, 
and Hittorf, who has not been able to discover any 
traces of it, is convinced that it does not exist. 
Ordinary iron and chromium, cleaned with emery, 
if necessary, are in the active state, and are 
attacked by many acids and salts. But if they are 
made the anode, in a galvanic couple, containing 
certain of their own salts, as electrolyte and a plati- 
num kathode, then, without applying any external 
current, the electromotive force, which, in the case 
of the active chromium, is 1.8 volt, at once goes 
down to almost nothing, and the metal proves to 
be in the passive state. The passive state slowly 
disappears again, and as the oxides to which the pas- 
sivity might be due, are insoluble in the respective 
salt solutions, Hittorf concludes that there is no 
such film. If an external current is applied to a 
chromium anode, the metal dissolves as acid, %.e., 
in its highest state of oxidation. Iron does not, as 
a rule, form ferric acid under these circumstances ; 





but it does in concentrated solutions or fusions of 
caustic alkalies, a subject to which F. Haber re- 
ferred more fully at the same meeting ; oxygen is 
generated at the iron anode. The slow return from 
the passive to the active state can be hastened by 
making the metal a kathode ; but the introduction 
of free i a is useless. Nickel and cobalt 
behave similarly to a much smaller degree ; how- 
ever, the phenomena can only be observed when 
special precautions are taken. When iron is tinted 
by heating it under access of air, it is covered 
with a fine film of oxide, which is not soluble 
in concentrated nitric acid, but soluble in diluted 
nitric acid. This is Schoenbein’s experiment. 
But this iron (or chromium) is, according to 
Hittorf, not in the passive state, as had been 
assumed, for in a galvanic cell it gives almost the 
same high electromotive force as a fresh untarnished 
iron surface. Hence, Hittorf argues, the small 
electromotive force which passive iron shows, 
cannot be due to a still finer, inappreciable oxide 
film. Yet one cannot help feeling that we have in 
these phenomena to deal with polarisation effects. 
It need not come to a real oxidiation ; a condensed 
film of gas on the metallic surface, an approach of 
oxygen, as Principal O. Lodge put it in his address 
on ‘*The Volta Contact Force,” would suffice to 
explain its peculiarities; and we rather wonder 
that attention has not been drawn to this possible 
explanation. 


Tse Timser Suppty oF THE UniTeED Srares. 

The enormous inroads being made into the 
timber reserves of the United States are now raising 
serious apprehensions in many quarters, though for 
long it was impossible for the prophets of lean 
years to gain the ears of any of the great con- 
sumers or purveyors of timber. The opening 
up and development of the United States was 
immensely accelerated by the superabundant sup- 
plies of excellent timber so long available. It was 
this that made it possible to carry railroads across 
valleys on timber trestles, in place of on the heavy 
embankments, at a large saving in cost, and above 
all in time. The fact that the trestle was more costly 
to maintain, and liable to complete destruction by 
fire, was a matter of minor importance in the 
case of pioneer lines. Sleepers were so cheap that 
creosoting or other methods of preservation were 
unnecessary, and as many as 18 sleepers were 
placed under a 30-ft. rail., thus enabling it to do 
the duty of a heavier section less efficiently sup- 
ported. Great rivers were cheaply spanned by Howe 
trusses of timber; and for many years the sub- 
aqueous portions of the piers, even of steel bridges, 
were invariably of wood. The methods of lumber- 
men were governed by the apparent inexhausti- 
bility of the supply. Every attention was paid 
to the rapid cutting and handling of the timber, 
and little to economising it. Whilst in England 
it has ever been the practice to cut trees off at 
ground level, thus getting the maximum amount 
of marketable wood from a particular tree, this 
plan met with no favour with American lumber- 
men, since by making the cut higher up the time 
saved was more than equivalent to the value of the 
wood wasted. For converting into planks, circular 
saws of unprecedented dimensions were constructed, 
the output of which was enormous, but was accom- 
panied * a large waste of excellent wood owing to 
the great width of the kerf. These halcyon days 
have now departed, and all the principal timber con- 
sumers in the States are turning anxious attention to 
a possible, indeed, probable, limitation of the supply. 
Some of the principal papermakers are now em- 
loying skilled foresters to control their timber 
ands, and to prevent the reckless waste hitherto 
general. The railway companies are, one by one, 
following European practice in the matter of pro- 
longing the lives of their sleepers by creosoting or 
other treatment. The American railway demand 
is enormous, about 90,000,000 sleepers being laid 
annually, and to this must be added that for other 
departments and for other markets. According to 
the census of 1900, the total consumption of the 
American market was then just under 2,000,000,000 
cubic feet per annum, and practically no steps had 
at that date been taken for the restocking of the 
forest areas. If matters continue as in the past, 
the States will soon have to depend on Canada for 
a very large proportion of their timber supplies. 
Such a condition may result in a tariff war, since 
the Americans, anxious to keep the profitable 
conversion industry on their side of the border, 
have placed heavy taxes on importers of conve 
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timber ; whilst, on the other hand, Canada, restive 
under this restriction on the establishment of saw 
mills within her territory, has now secured the 
power to establish, by proclamation, an export tax 
on saw logs, whenever circumstances make such a 
course advisable. There is no export tax on con- 
yerted timber, but the American Customs regula- 
tions impose a special tax on such timber, if an 
export tax is levied on saw logs by the exporting 
country. 


YEAR-BOOKS AND ANNUALS. 

The Colliery Engineer’s Pocket-Book. By T. A. O’DONAHUE, 

.E.,, F.G.S._ Second edition. Wigan: ‘‘ Mining 

Engineering ” Office, 1900. [Price 1s. 3d. ] F 

UnpeEr the above title, Mr. O’Donahue has compiled a 
selection of the formulas most generally needed by 
colliery engineers and managers. Though only con- 
taining 86 pages, measuring 34 in. by 24 in., the little 
volume contains sections on mensuration, strength of 
materials, the steam engine, ventilation, and the like, 
as well as a selection of tables of squares, cubes, circles, 
and trigonometric functions. A misprint occurs in 
giving the scales on which ordnance surveys are 
plotted, the term ‘‘inches to one mile” being mis- 
printed as “‘ inches to one inch.” 








The “‘ Mechanical World” Pocket Diary and Year-Book 
for 1901. Manchester: Emmott and Co., Limited. 
Price 6d. 
This well-known annual ae to have been consider- 
ably increased in bulk, and is, indeed, a remarkable 
sixpennyworth. The opening sections are devoted to 
the steam engine, and contain numerous tables for 
facilitating steam engine calculations, as -well as 
sketches of details of construction. We note, how- 
ever, that the compiler has so far failed to note 
Mr. Longridge’s constant reiterations of the objec- 
tions to packing for air-:pump buckets, since the only 
design sketched is provided with this highly undesir- 
ablefeature. Notes on gas and oil engines, giving some 
ticulars of the principal characteristics of the best- 
own makes, follow next, after which comes a short 
section on steam boilers and accessories. Beams and 
girders next receive attention, though the matter is 
treated from the architect’s rather than the engineer’s 
point of view. A short section on electricity is 
included, and gives some account of alternate-current 
systems of power distribution, as well as of continuous- 
current plant. 


The ‘‘ Practical Engineer” Pocket-Book for 1901. Man- 
chester: The Technical Publishing Company, Limited. 
[Price with diary, 1s. 6d ; without diary, 1s.] 

This capital little pocket-book has now entered on its 

twelfth year of publication, and may accordingly take 

rank as a ‘‘ hardy annual.” A considerable amount 
of additional matter has been incorporated, includin 
extracts from the report of the Institution of Civi 

Engineers on the best efficiency standard for steam 

engines, and some notes on the temperature-entropy 

diagram. Some additions have also been made to the 
section on screw threads, but we note that time has 
been lacking for the revision of the paragraphs dealing 
with the B.A. thread, so as to bring the matter in 
accord with the last report of the Committee. We 
regret to find, however, the extraordinary and abso- 
lutely inaccurate definition of momentum is still re- 

— though we have commented on it ina previous 

notice. 





Donaldson's Engineers’ Annual, 1901. George J. Poore | Le 


, and Co., Limited, Liverpool. [Price 1s.] 

This compilation is, we gather from the contents, 
mainly intended for the use of seagoing engineers. 
t contains an almanac, certain maps, a Table of dis- 
tances between principal ports, and a collection of 
postal and telegraph rates. The bulk of the volume 
consists of a selection of anecdotes and paragraphs on 
matters likely to be of interest to the class of readers 
catered for, a large proportion having reference to 
workshop matters. 


The ‘‘ Engineers’ Gazette” Annual. Edited by G. N. 
Thi ARNISON, 5, Pilgrim-street, London. [Price 1s.] 

is annual is also intended for the same class of 
oo as the foregoing, but its contents are, perhaps, 
of @ more strictly technical character, and include 
some notes on electricity. The volume contains 184 
ad of matter, about one-half which consists of 
oy log-book, and distance Tables. A synopsis 
of the requirements of the various insurance com- 


panies as to engines and boilers is included in the 
subject-matter. 





sean LsrtroTioN.— The annual sani of Pane pm 
oat ily adapted to you ople, at the 
jnstitation, will be deliv io ir Robert S. Ball, 
obama wndean Professor of Astronomy in the Uni- 
in ey we Cambridge, whose subject is ‘‘ Great Chapters 
se Ts k of Nature.” The first lecture will take place 
ursda ber 27, at 3 o’clock, and the remaining 


will be: delivered on Dece 
3, 5, and 8, 1901. 


January 1, mber 29, 1900, and on 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 31. 

THE steel rail-makers are surprised and disgusted 
over their failure up to date to force the railway com- 
Lage to pay 26 dols. for rails out of which a profit can 

had at 20 dols. The railroad managers refuse to be 
coerced, The statement that 400,000 tons of rails 
had been contracted for turns out to have been pre- 
mature. The Pennsylvania order of 150,000 tons has 
not been assigned yet, and probably never will be on 
the basis of the present understanding, as it was given 
merely to fix the price and start the ball rolling, there 
being a private understanding as to prices when pay- 
day came. A great deal of indignation prevails among 
railway men and steel consumers generally over the 
unfair practices of certain rail-makers, who are selling 
their rails and billets abroad at prices far below rates 
current at home. Some of the larger mills could not 
run, were it not for this foreign demand. Let prices 
be reduced to reasonable limits, and there will be no 
trouble over a mills busy. 

At present everything is ata standstill. The Election 
occurs next Tuesday, November 6. According to all 
accounts, an enormous amount of business awaits that 
event, and the business will be done, so it is said, if 
the present Administration is continued. Less than 
the anticipated volume may be placed, especially in 
iron and steel, because of the fact that these products 
are selling on a basis of 5 dols. to 5.50 dols, ore, 
whereas a true valuation is not over 3 dols. Con- 
sumers generally will proceed cautiously in the cover- 
ing of 1901 requirements, in view of the possibility of 
ore dropping to 3dols. Those corporations which pay 
more are at a disadvantage with those which get their 
ore at 3dols. and less. This fact explains why the 
exportation of steel billets is confined to one or two 
large producers. They are pushing the sale of billets, 
because rail orders are not coming in. The smaller 
members of the rail pool are having a hard time of it. 
There is something coming that is not marked down 
in the programme. The railroad managers are on the 
warpath, and when prices are fixed to suit them there 
will be such a rush of orders as has not been seen for 
a long time. Enterprises are multiplying in the 
United States. There is an abundance of capital, and 
there is no reason why 1901 will not be the banner 
year. The anthracite coal companies have yielded to 
the demands of the 150,000 miners, and have paid the 
10 per cent. advance demanded, which means an 
addition of 4,000,000 dols. to their wages annually. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. WILLIAM Sons AND Co., Limrrep, launched 
from their yard at Renfrew, on Friday, the 19th ult., the 
600-ton hopper Avon, being the second of two hopper 
steamers which they have constructed for the Bristol 
Docks Board. The vessel is fitted with two sets of triple- 
expansion engines, aggregating 650 indicated horse- 
power, steam being supplied from one large steel multi- 
tubular boiler, constructed for a working pressure of 
160 lb. per square inch. The hopper doors are controlled 
by two independent steam engines connected to the 
winches, placed on fore and aft ends of hopper. The 
vessels have been constructed under the direction of Mr. 
W. W. Squire, M. Inst. C.E., Engineer-in-Chief of the 
Bristol Docks Board. 


Messrs. C. 8S. Swan and Hunter, Limited, launched on 
Tuesday, the 23rd ult., from their shipbuilding yard at 
Wallsend, the s.s. Callisto, owned by Messrs. Hudig and 
Veder, of Rotterdam. The principal dimensions are: 

ngth, 348 ft.; breadth extreme, 45 ft. 3 in., and depth 
moulded, 28 ft, 9 in. The engines and boilers are being 
supplied by Messrs. Blair and Co., Limited, Stockton-on- 
Tees, the sizes of the cylinders are 24 in., 40 in., and 
66 in. in diameter by 45 in. stroke. Steam is supplied 
by two large boilers working at 180 lb. pressure. 


On Tuesday, the 23rd _ult., the steel’ screw steamer 
Birkhall, of 7000 tons deadweight capacity, built by 
Messrs. R. a and Sons, Middlesbrough, for the 
West Hartlepool Steam Navigation Company, Limited, 
p ed to sea for her official trials, and attained a 
speed of about 12 knots. 

On Thursday, the 1stinst., the steel screw cargo steamer 
Acilia, built by Palmers Shipbuilding and Iron reg ae 
Limited, to the order of Sir Christopher Furness, for the 
Hamburg-American Line, was taken to sea for her official 
steam trials. She is of the following dimensions: Length 
between papentioniens 0 ft.; breadth, 52 ft.; depth, 
31 ft. ; with a deadweight carrying capacity of 
tons. The vessel is divided into nine watertight compart- 
ments by means of eight steel bulkheads, all of which ex- 
tend to the upper deck. The engines, which have also 
been constructed by the Palmer Company, are of the in- 
verted triple-expansion type, having cylinders 30 in., 
50 in., and 814 in. in diameter by 54 in. stroke, steam 
being supplied by three double-ended boilers 14 ft. 6 in. 
in diameter by 17 ft. 6 in. long, with a working pressure 
of 180 1b. The propeller is of manganese bronze. During 
the trial the onan worked in a highly satisfactory 
manner at 68 revolutions per minute, and a mean 
of 13 knots was attained on the measured mile. 


On Friday, the 2nd inst., the steel screw steamer Birtley 











was launched from the shipbuilding yard of Messrs. Wood, © 
Skinner, and Co., Limited, at B: uay, Newcastle-on- 
Tyne, having been built to the order of the Burnett 
ee mpany, Limited, hap goes Newcastle-on- 

. The principal dimensions of the vi are as 
fo a Ni a og = ee a 33 ft.; depth 
moulded, .6in., with a weight carrying capacity 
of about 1600 tons. Her machinery’ will consist ry b 
of triple-expansion engines, constructed by the North- 
Eastern Moxie Engineering Company, Limited, of 
Wallsend. The cylinders are of the following diameters, 
viz. : 174 in., 28 in., and 46 in. respectively, with a stroke 
of 33 in., steam being supplied gp large steel multi- 
gad boiler working at a pressure of 160 lb. per square 
inch, 





The s.s. South Stack, built and engined by Messrs. 
Laird Brothers, Limited, Birkenhead, for the London and 
North - Western Railway Company’s service between 
Holyhead and Ireland, proceeded on her official trials 
from Holyhead on Friday, the 2nd inst. The vessel is 
of a distinctly new type and has been designed to meet 
the naa increased cargo and cattle trade of the com- 

ny. Her principal dimensions are: Length, 300 ft. ; 

reath, 36 ft. ; my oo 15 ft. ; gross pres 1100 tons. 
Bilge keels have m fitted to give steadiness at sea. 
Two runs were made over a course of 65 miles from the 
breakwater at Holyhead to the mouth of Carlingford 
Lough, and on both the runs a s of over 16 knots 
was obtained. The vessel was fully loaded, and the ma- 
chinery worked satisfactorily throughout. 





The s.s. Inchmarlo has just completed her official trials, 
She has been built at the yard of Messrs. William Gray 
and Co., Limited, West Hartlepool, and engined at their 
Central Marine Engine Works. Her owners are Messrs. 
Hamilton, Fraser, and Co., of Liverpool. Her principal 
dimensions are: Length, 360 ft.; breadth, 48 ft. ; and 
depth, 29 ft. ; her deadweight capacity on 23 ft. draught 
being 6100 tons. She is fit with Mudd’s patent 
quadruple-expansion five-crank engines, and high-pres- 
sure boilers of the ordinary marine type, working at a 
pressure ef 267 lb., and is supplied with Ellis and Eaves’ 
system of induced draught. The trial was entirely satis- 
factory, the engines running with remarkable smooth- 
ness, and the average speed of vessel 114 knots. 





Tuer Frens.—The aunual meeting of the Middle Level 
Drainage Commissioners was held at March on Thursday, 
the 1st inst., Lord de Ramsey in the chair. The Board of 
Management reported that the 40-ft. river, from its junc- 
tion with the 16-ft. river to Horseway, and the Nene, from 
and including its junction with the 40-ft. river at or near 
Wells Bridge, to and including its junction with Ramsey 
High Lode, had been deepened and widened, while slips 
in the bank near Horseway Bridge had been strengthened 
with piles, During the past year 1442/. had been paid off 
in respect of the loan secured upon the main sluice taxes, 
and 5000/. in respect of the loan secured upon the consoli- 
dated taxes. The average rainfall from October 31, 1899, 
to September 1, 1900, was 19.66 in., as com wi 
20.43 in. in 1898-9, The amountof the sluice tax for the 
coming year would be at the rate of 10d. per acre. The 
report was approved, and Lord de Ramsey was re- 
appointed chairman. 





PERSONAL.—We learn that Messrs. Graham, Morton, 
and Co., Leeds, have obtained a contract for the Edin- 
burgh and Leith Corporations Gas Commissioners, 
amounting to the sum of 113,802/., for the erection of 
a complete automatic inclined retort carbonising | pms 
including their improved system .of elevating and con- 
veying machinery for handling coal.—We are asked to state 
that Mr. FS. Dudgeon, M.I.N.A., of 30, Great St. Helens, 
E.C., has now been appointed sole agent in the United 
Kingdom for the Lubeck Machine and geri sy Com- 
pany, of Lubeck.—Mr. Fred. J. Stephen, of the firm of 

essrs. Alex. Stephen and Sons, Shipbuilders and Engi- 
neers, Linthouse, Govan, has joined the board of directors 
of the British Corporation for the Survey and istry of 
Shipping.—An amalgamation has been effected between 
Messrs. The Maxim Electrical and oameating Sxent 
Company, Limited, 65, 66, and 67, Gracechurch-street, 
E.C., and Messrs. Edwards and Barnes, of Broad Sanc- 
tuary Chambers, S.W. The allied firms will trade under 
the style of the ‘‘ Maxim Electrical and Engineering 
Export Company, Limited, 65, 66, and 67, Gracechurch- 
street, E.C.’ 





Docks aT THE HaRTLEPOOoLs.—A deputation, consisting 
of members of the Hartlepool and West. Hartlepool Town 
Councils and Chambers of Commerce, waited on the 
directors of the North-Eastern Railway Company at 
York, on Friday, with respect to a scheme for the improve- 
ment of the docks at the Hartlepools. Mr. J. L. 
Wharton, M.P., presided, and sta that the directors 
intended to expend 400,000/. on extensions and equip- 
ment with modern appliances ; 275,0007. would be ex- 
pended in enlarging and deepening the Victoria Dock, 
which would be specially rr as for the coal trade, 
and a new timber dock would be constructed at a cost of 
100,0007. Sir Christopher Furness, M.P., on behalf of 
the deputation, expressed approval of the scheme so far 
as it went; but regretted that a deep-water entrance to 
the West Hartlepool Docks was not included. Orders for 
engines had been refused at Hartlepool, he stated, 
because ships could not get alongside. The tendency 
was to build larger ships, so that the difficulty would 
increase. It was pointed out, in reply, that the present 
scheme did not preclude the provision of a water 
entrance at some future time. This, it was estimated, 
would cost 400,000/. 
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‘**THE POSITION OF NAVAL ENGINEERS.” 
To THE EpiToR oF ENGINEERING. 

Sir,—I have read the article on this subject, published 
in your issue of October 19, with considerable interest. 
The difficulty of gy sufficient, and efficient, engi- 
neering staff for Her jesty’s Navy ws steadily. 
This difficulty is, I fear, not confined to this country, but 
is being felt by other naval powers, and while the present 
rates of pay and position of engineer officers may to some 
extent be responsible for this difficulty in our Navy, it 
cannot be mr cred 80. 

The unsatisfactory status of engineer officers has been 
more or less recognised since the introduction of steam 
power into our warships, and perhaps until some calamity 
occurs which arises out of the systematic neglect of the 
reasonable requirements of thisimportant body of men, no 
drastic reform need be looked for. 

The fitness of the mercantile marine engineer for Navy 
service is the ag meee point to elucidate at present. 

_From a fairly long acquaintance with this branch of en- 
gineering, I offer the opinion that at any moment, were 
the call made by the Navy for marine engineers, the staffs 
of our mail steamers would be found ready and competent 
to take charge of the propelling machinery of our warships 
which are equipped on mercantile lines. This means that 
for our most useful and effective vessels of to-day, a full 
and efficient complement of men is at hand. 

These useful and efficient ships belong to the types 
represented by the Jupiter and Isis class, where the 
complications following on the introduction of the water- 
tube boilers are unknown: but where efficiency and sim- 
plicity have combined to put into our service really 
reliable weapons of defence. 

The Admiralty, by their adoption of the water-tube 
boilers in so many vessels, have added responsibilities to 
the engineering staff of these ships, which not only involve 
a large increase of men, but also an increased demand for 
skill and care, —_ which follows, from the nature of the 
case, increase of risk of failure at the critical moment, 
either of some vital adjunct of these delicate and seriously 
complicated steam generators, or one or more of the 
boilers themselves, or from decrease in the staff arising 
out of sickness, accident, or worse causes. It seems so 
evident that the complications involved in water-tube 
boilered ships is we 7d responsible for the hitherto 
unsatisfactory nature of their performances. 

The vital consideration of coal wastefulness of the 
water-tube boiler, as compared with the modernised 
simple cylindrical boiler of the mercantile marine, ma 
be avoided in the consideration of this question, althoug 
it has some bearing on the difficulties of the engineer 
officer’s position. 

It is perhaps as well to call to mind a definite example 
of the extra skill, anxiety, and staff demanded by the 
water-tube boilered ships against the cylindrical boilered 
ships of the Navy. This example may be taken from the 
Highflyer and Minerva trials; the Highflyer may have 
been somewhat handicapped from the lack of experience 
in her engineering staff, of boiler installations of this 
class. On the other hand, the Minerva was handicapped 
by an antiquated cylindrical boiler installation as com- 
pared with modern express mail steam practice. 

The troubles and disadvantages of the Highflyer were 
nevertheless greatly increased by the complications of her 
boiler installation. 

The eighteen boilers of the Highflyer with air com- 

essors, distillers, evaporators, and innumerable fittings 

or all these, besides the intricate and elaborate main 
steam, and auxiliary piping, call for additional care, and 
involve increased anxiety, all of which in a prolonged 
commission, in time of national trouble, Bat 9 8 ily 
wear out the best staff, however well selected, and de- 
mand new men in larger numbers than would be the case 
in Minerva with modern type of cylindrical boilers, and 
consequent simple boiler arrangements. 

It is this point of comparative simplicity of the boiler 
installation that should be considered in any question 
concerning the fitness of our mercantile marine engineers 
for Navy service, and until our Admiralty recognise that 
** simplicity is the supreme excellency ” of all machinery, 
and, above all, of the propelling machinery of our warships, 
it is to be feared that the elucidation of a satisfactory 
system of oan | our fleet engineers, both regular and 
reserve, will be a long and tedious process. On the other 
hand, they will continue to find the inducements in pay 
and ition which they may offer, less attractive to the 
backbone of our mercantile marine, than will the simpli- 
fication, down to the basis of the express mail steamer, of 
the boiler installations of the fleet, so that the propelling 
machinery of our warships may be handled with the same 
skill, alacrity, and freedom from delay, as obtains in the 
merchant service. 

Tam, yours faithfully, 
VINDEX. 


To THE Eprror or ENGINEERING. 

Smr,—The very able and moderate article on ‘The 
Position of Naval Engineers,” in your issue of Octo- 
ber 19, refers with approval to the recent amalgamation of 
the executive and engineer branches of the United States 
Navy. The results, nevertheless, have not been so suc- 
cessful as would perhaps appear at first sight. The 
facts are these : 

By the Personnel Act of March 3, 1899, the officers 
constituting the engineer corps of the Navy were trans- 
ferred to the line (viz., executive branch) of the Navy, 
and were given commissions accordingly. 

The ets of both line and engineer branches have 
always been entered through the same source (¢.¢., the 
Naval Academy), the first three years of the training 
being the same for both Y 
gineer branch had one year enti 


when those for the en- 
for mechanical know- 


ledge, and those for the line one year entirely for execu- 
tive duties; these four years were followed by two years 
sea-going training. Now, the training forall is the same, 
and every officer is supposed to be qualified for either 
deck or engine-room duties. At the eame time that this 
amalgamation took place, a new rank called “‘ Warrant 
Machinists ” was created for duty in the engine-rooms. 

It is reported, however, that the engineer officers do 
not understand executive duties; and that executive 
officers in the engine-rooms, lacking practical knowled 
are largely in the hands of the warrant machinists, who, 
in consequence of this greater responsibility, intend 
petitioning for higher rank, backed by the trades unions, 
which in America are sufficiently strong to force these 
demands upon the Navy Department. we 

This would be, of course, equivalent to reconstituting 
@ corps of engineers, which, obviously, is directly contrary 
to the intentions of the United States Navy Department, 
and unsound from every point of view. j 

The Engineer-in-Chbief (Rear-Admiral Melville) is 
evidently anxious on this puint, for he says in his last 
annual report : . 

‘*With the official elevation which comes with a war- 
rant, there is not unreasonable apprehension that these 
men will desire a severance from actual manual care of 
the machinery of our ships, and will expect to act merely 
as engineering supervisors below. This, of course, would 
be entirely inconsistent with the interests of the service, 
Clear and definite regulations are needed on this point at 
the start, in order that no ambiguity may foster dis- 
content with simple duty, or lead to hopes of further 
official elevation.’ 

Attention is here drawn, therefore, to the action of 
Rear-Admiral Melville, himself an engineer of the old 
type, when dealing with his own direct descendants. 
This action is absolutely opposed to the ideas and hopes 
of the engineer officers of the British Royal Navy, and 
indicates clearly and concisely the opinion of an engineer 
of experience, when legislating as a naval authority, in a 
naval service, for a body of mechanical engineers, who 
have received—as is the case with the engineer officers of 
the Royal Navy—no training whatever which would 
enable them to perform of of the multifarious duties at 
present carried out by the executive officers of the 
military navies. 

The original scheme of the United States Navy Depart- 
ment was undoubtedly sound, and would never have 
been questioned, had these executive officers, specially 
trained and practised in engine-room duties, remained 
eligible for promotion to the higher executive ranks, as is 
the case with the torpedo and gunnery lieutenants of the 
British Royal Navy, who, like the now defunct United 
States naval engineers, are merely executive officers 
specially trained for active duties. ‘Io suddenly replace 
peo A training, and experience in the officer, by the 
introduction of a class absolutely out of sympathy with 
the service in which they were employed, was to court 
disaster. : P 

I am, Sir, your obedient servant, 
VINCET- VERITAS. 





PATENT RECORDS. 
To THE Epiror oF ENGINEERING. 
Sir,—In your issue of the 2nd inst. I notice my name 
down as ‘‘ Hack,” as patentee of feed-water purifier. If 
you can make a correction I shall be obliged. 


Yours truly, 
Manchester. J. E. Stack. 





YOUNG ENGINEERS. 
To THE Epiror oF ENGINEERING. 

Sir,—Re ‘‘ Young Engineers,” I think rather too 
much importance is attached nowadays to formal ap- 
prenticeship. by no means undervalue practical train- 
ing, but the question is as to what constitutes practical 
training. A man frequently serves his time in a parti- 
cular branch of engineering, and then takes up with an 
entirely different branch. This, I chink, frequently 
accounts for such cases as mentioned by ‘* Nil et 
andum.” Again, too little is thought of drawing-office 
experience and practice in designing. 

know of a man who went to a good firm, whose 
speciality was constructional ironwork. He started asa 
tracer, then became a draughtsman, went on to jobs, and 
kept his eyes open, me a first-rate designer, and 
finally represented the firm in the execution of some _ 
contracts. Another man, who entered the service of the 
same firm, had been through smithy, pattern shops, and 
foundry of a large engine works. Naturally, when he 
took up constructional ironwork, he was not such a good 
man as the first-mentioned, Yetsome people think a man 
cannot be an engineer unless he has “ been through the 
shops.” I find a good many who have been, and yet are 
not engineers, and some who have not, and yet are com- 
petent men. It depends upon the man himself, and upon 
what capacity he is engaged in—construction, design, or 
working. 

Yours truly, 
T. J. Copp. 
** Woodside,” Fillebrook-road, Leytonstone, 
November 3, 1900. 


To THE Eprror or ENGINEERING. 

S1r,—I have followed the correspondence on ‘ Senne 
Engineers” with considerable interest, and feel gratef 
to “‘ Lucifer” for having started it, and to you for allow- 
“ge to occupy so much of your valuable space. ; 

here is this week a letter signed ‘‘ Reflex,” which 
expresses my feelings on the matter fairly accurately; but 
there are two points which have, so far as I remember, 
not yet received sufficient attention from any of your 








correspondents. 


The first is that engineering is a trade rather than a 
profession. Pei es 

As a profession it gives remunerative occupation to a 
very limited number of consulting engineers and 
specialists, though even thee are for the most part com- 
mission agents, and therefore tradesmen, rather than pro- 
oy men. . wn "i 

ost engineers have to e something for pu 

of trade, and the commercial element is od peedomioans 
one. This factis obvious in any manufacturing establish- 
ment. The technical engineering work is usually in 
charge of a head draughtsman and a works manager, and 
the commercial work in charge of a general manager or 
partner, asecretary, and others, and it is these latter men 
who make the most money. 

The number of purely engineering “‘ jobs” that require 
educated men are very limited, and will, so far as this 
country goes, certainly not afford adequate employment 
for the large number of sons of ‘“‘gentlemen” who are 
taking up engineering under the impression that it is a 
profession that can be entered in some specified manner, 
which will lead directly to definite and lucrative appoint- 
ments. 

The second noes is this. Most of the really successful 
engineers of the present day have either begun with 
nothing, and having no social position to keep up, and 
nothing to lose or risk, have driven ahead along what 
has, in their particular cases, been a more or less steady 
upward course, which has resulted in success. The 
failures of this sort are not heard of, and are themselves 
not definitely conscious of failure, as they have not 
necessarily ‘‘p’ backwards.” 

Or they have n with plenty of capital, and could, 
therefore, risk, wait, and to some extent lose, being able 
to tide over temporary financial difficulties until they 
had become finally successful. 

Now, I imagine that most of the young educated engi- 
neers included under the heading over this correspon- 
dence belong to an intermediate class. They cannot 
command capital enough to take the risk of starting 
business on their own account, and they cannot afford to 
run the risk of social annihilation which would result from 
beginning at the bottom and attempting to follow the 
example of ‘‘Match’s” successful engineer, for if they 
failed they would have ‘‘ progressed backwards” to a 
very serious extent. 

T take it that the real object of all money-making is to 
live in an educated and refined manner, and to attain to 
social recognition among educated and refined people. 
Some can achieve this with very little money, others re- 
quire to be millionaires to merely appear to accomplish 
it. Most of our supposed young engineers probably 
possess this social recognition, and naturally do not like 
to run the risk of losing it ; they, therefore, ‘‘fall between 
two stools,” and fritter away their lives in a drawing 
office, or get sick of the whole thing and “‘ chuck it up.” 

Drawing office work is a very pleasant and interesting 
occupation for a man with a little money and a strong 
taste for designing and calculation, but so long as the 
best men in the drawing offices of eminent firms earn 
salaries of 200/. per annum or less, it can hardly be re- 
garded as a serious method of earning a living ; though, 
considering the amount of brain development that is re- 
quired in a good draughtsman, it seems absurd that their 
position should be so unsatisfactory. art 





To THE Eprtor Or ENGINEERING. i 
Sir,—I think one point in the “‘ Young Engineers ” dis- 
cussion has, to a great extent, been overlooked. The dis- 
cussion is, I take it, for the most part meant to help 
young engineers, and not to laugh at one individual in 
particular. Being just off the bottom rung of the ladder, 
perhaps my experience may be of some little use. There 
is, no doubt, Dy oe of truth in “‘ Lucifer’s” first letter, but 
his complaints would be suitable to almost any profession. 
I served my time at one of our largest and best shops in 
the East of London, and was left, to all intents and pur- 
entirely to myself. My experience is, that if one 
is willing to learn from, and therefore bs good friends 
with, our much-maligned British workmen, the leading 
hand is only too willing to give one the best work going, 
providing good time is kept. If the work is done well, 
the foreman soon knows, and a foreman’s memory is not 
like a sieve. Another apprentice came to work at the 
same shop, and got on very well. The preceding year he 
had been apprenticed to a large firm in the Nort . and he 
told me that practically all that time he was filing out 
spanners! His father had sense enough to demand back 
his premium, which was returned. This may, perhaps, 

illustrate what ‘ Lucifer” was justly grumbling at. 

had been to a technical college before serving my time 

aud not being such a genius as ‘‘ Match escribes, 
found, and continue to find, those years at college of im- 
mense advantage, both in the shops and office. — 
completing my time, I was advised by the head of the 

firm to try electrical work, and after working at the theory 
for a year at college, I looked out fora job. I answe 
innumerable advertisements, Ly gery » seesende 
i 8 ing m wi e = 
nT cdl on ta I walked round London, 


dations I could get ther, , 
and interviewed all the chief engineers of the elec- 
tric light stations that would see me. I was given 


a job as shift engineer at one of them eventually, 
at the princely salary of 203. a week. There isno cares 
it, that at the time it was rather a shock ; but remembering 
a proverb about beggars, I made the best of it. After ; 
year and a half, when I had learnt about as much as ' 
could there, I put my name down at the Institution 
Civil Engineers, and soon got work with a — 
engineer in Westminster. Since then it has been pre y 
plain sailing. It is the first work that flabbergaats te 





would-be engineer with its miserable salary. w 
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seen that I had at first no friends in our profession, and 
though it would be absurd to say friends are useless, still 
I feel confident that it is possi le for a man worth his 
salt to get on without them. One thing is clear, the best 
jobs are not advertised. With all due deference to 
“Lucifer,” I would counsel young engineers to throw away 
all false pride, and not to be above asking for work. 
Yours faithfully, 
NorMAL, 





To THE Eprror or ENGINEERING. ; 

Sir —I am sure most of us were much interested in 
“ Lucifer’s” letter in your issue of September 14. M 
experiences, though not quite £0 unfortunate, are muc 
akin to his. Ever since a child I have had a great 
hankering for engineering. It was not my fault, perha 
it was my misfortune. I made model railways, signals, 
&c., and the first working electric og gee ever seen in 
our parish, and soon. In due time I entered the loco- 
motive works of one of our great railways, and, after 
spending two years there, I passed into the works of a 
distinguished firm of marine engineers. Here, as well as 
in the locomotive works, I satisfied the authoritiés both 
in the shops and drawing office. After having spent over 
four years in practical work, and paying premiums, as I 
was the son of a country parson, I made a financial effort 
to obtain the advantage of a year at one of our best engi- 
neering colleges. Up to now all had gone well with me, 
and I had succeeded in everything I had found to do. 

Now I come to the matter which has prompted me to 
write this letter. In the ——— of the college which I 
had decided to enter, I saw there was a class in ‘* engineer- 
ing design.” After all my time spent in the workshop 
drawing office, and at evening classes, studying as many 
useful subjects as I could, I looked forward to doing 
some real designing of a machine—some mechanical eng]- 
neering, in fact. I duly attended that class in “‘engi- 
neering design,” and will endeavour to describe the pro- 
ceedings therein. The machine to be “designed” was a 
well-known prime mover. Each student was given a 
slightly different state of things under which the machine 
was to work, conditions of pressure, revolutions, &c., 
which varied by a few units. In addition to this, a 
pamphlet was issued, giving a formula for the calcula- 
tion of every dimension of the machine. The whole thing 
resolved itself into a mental and mechanical process. 
Each man fitted his conditions into the formule and drew 
out the machine to the dimensions which they gave. The 
‘design ” might have been carried out without the cost of 
human labour by two machines, a formula-calculating 
machine and a mechanical-drawing machine. The men 
who got through the process quickest, spent most time on 
the elaboration of their drawings, and scored most marks 
towards their diplomas. These students were those who 
could use their log-books and slide rules with the greatest 
facility. In short, the man who shone was the ‘“‘light- 
ning calculator.” 

I was never a dunce at figures, and I always excelled 
in Euclid; but, at any rate, I did not come out near the 
top in the designing business. Perhaps it was because I 
had spent the four previous years in an engineering works, 
and not in ‘‘designing” machinesas the other men had done. 
I know not. My workshop experience was absolutely no 
help to me ; neither was the time I spent in the drawin 
office, designing, by commonsense, various mechani 
appliances, which were made, and are in use in Her 
Majesty’s Navy. The end of the matter was that I came 
to the conclusion: 1. That the man who must reach the 
top of the tree in mechanical engineering is the “‘ light- 
ning calculator.” 2. That, nob being a “lightning calcu- 
lator,” I should never get on in constructive mechanical 
engineering. I left the college at the end of a year. 
Instead of seeking a position in an engineering works, I 
left England to enter the locomotive department of a 
Colonial railway as an ordinary fitter, where by steady 
work, I hope to become an administrator rather than a 
calculator. Perhaps some of your kind readers will 
favour me with their advice and opinions as to whether 
I was right or wrong in the conclusions I arrived at, and 
the action I have taken. Apologising for the length this 
letter has reached, 

I am, Sir, yours, 
Cape Town, October 16, 1900. DISAPPOINTED. 





To THE Eprror or ENGINEERING. 

Sir,—I have been following with the keenest interest 
the several letters that have appeared concerning young 
engineers. As the subject, since “ Lucifer’s ” first letter, 
seems to have widened, and to apply in a general way to 
the beginnings cf young men in the career of engineer, 
may I call attention to the case of the young man who 
has received the theoretical training first. 

I am sorry to have to speak in the first person, but still 
I think it is the most straightforward way, and would 
speak of my own experience, and ask what I am to do. 
For family reasons I had the bad or good fortune 
(it depends on the way inp look at it) to be brought up 
in France, and received the general education given there, 
satuding dead and modern languages. Then, as I had 
always shown the deepest interest in all things connected 
to engineering, the choice of my career was the subject of 
no discussion or hesitation. My parents, not knowing 
how things were done in their own country, made me go 
on with my education as it is done in rance, and I 
entered the Ecole Centrale of Paris, to follow the three 
Sp course of engineering training given there, with 
the result that at one-and-twenty, ten years ago, I came 
sy With a magnificent diploma, signed and countersigned 

y the director of the school and by the Minister of Com- 
~ and Industries, and a brainful of theory. 

ow, I was told, we have got you the best education 


self. I knew nobody re- 


money can buy, make use of it, and get a living for your- 
to help me in England, ot 





mained in the yrs ig where my diploma had a market- 
able value, and took the first opening that presented iteelf, 
and became a draughtsman. This I remained for six 
years, going through the shops watching the workmen 
turn my designs into real machines. 

At last I found a firm wanting an engineer who could 
speak English and French, who sent me to England for a 
specified job, with the condition that when the job was 
over, if I wanted to remain with them, I thould have to 
become French, which I would not do. So there I was in 
my own country with the hope that I should be able to 
remain there after the job I was sent for was done. 

I now got to find that French methods are not English 
ones, and that my diploma and theoretical training would 
not have much value: ‘‘What we want are practical 
men, who have been apprentices and have served their 
time.” Well, I had a job asI shall never find another. 
I was paid regularly every month, and had inspecting 
work to do, so very intermittent, that I had months 
together of leisure time. There was my chance to acquire 
practical knowledge. In the first place I went, they 
would not take me under any consideration ; they could 
not take an apprentice past eighteen, and I was eight-and- 
twenty. I could not pay a premium, but I offered to 
work for nothing. o, it was not possible; the men 
would strike if I had two jobs at the same time. I knew 
a fitter ina shop in Scotland, so I asked him if I could 
get work alongside of him, so as to have someone to give 
me a hint where my experience was lacking, and I had 
the pleasure of being accepted in his shop at the remu- 
neration of 10s. a week, as an improver. I suppose I 
must have improved (because, having the theory, I knew 
why and wherefore a thing was done ; all I wanted to be 
told was how it should be done, and that once and for 
all, as I readily understood any explanation given), for I 
was soon set to jobs of my own, with my own labourers, 
away from my friend, and received a rise of 5s. a week, 
and three months after, again another rise of 5s., without 
having asked for them. But after a while, the best 
things coming to an end too soon, my job for the French 
firm came to an end. I had been working away for 
nearly a year, and what is more to the point, I thoroughly 
and sincerely liked working as a workman, and having 
on that very account got on fairly well, asked my fore- 
man, who took an interest in me, if I was worth more 
than 1/. week, as with the best will in the world to rough 
it, a drop from 1807. to 527. was rather too much. On his 
affirmative that I was really worth at least 30s. a week, I 
stated my new situation to my employer, and for the 
first time asking for a rise. 

As it happened, the manager of one of the depart- 
ments wanted an assistant. I was offered that situation : 
I said I preferred to remain a workman, if it were possible. 
Then I was told that I would not get more than 1/. a 
week if I stayed in the shop, while I would be given 
303. in the office. I went, though I much preferred the 
shop; my testimonials are there to show I gave satis- 
faction. 

Here I can mention that I have always found m 
fellow workmen decent and friendly sort of men; thoug 
some may be rough, the on majority are gentlemen. 
and if you will be one of them, mix with them, not mind 
being called by your Christian name, and calling them 
Tom, Dick, and Harry, they will give you a helping hand, 
and make you happy and cheerful. 

Then, ultimately, a relative of mine offered me a situa- 
tion in the office of a friend here on the Continent, where 
Ihave had to come back against my wish, to do office 
work which has no pleasures for me. 

there I am, with theoretical training, speaking 
fluently two languages; I cannot find work sufficiently 
paid in my own country, because I have not enough prac- 
tical training, and cannot get the practical training, 
because, if amperes will take me at all, I cannot get a 
living wage. Though even at this minute I would be 
willing to accept the ordinary fitter’s wage, yet I cannot 
conscientiously apply for work as a full-blown fitter ; the 
surface I might have to file not being absolutely and per- 
fectly plane, or my arm not having the easy swing in 
— the end of the chisel which an old hand possesses. 

So I come to the point. I note the end of ‘‘ Match’s” 
letter in your last issue, and admire! No school training 
and early workshop practice! All right, if one had known ; 
but when through ignorance or circumstances, the mistake 
is made, what then? Yet I like the profession, to think 
about it and like to talk shop, and read all the engineer- 
ing magazines that come in my way ; but still what am 
I to do? 

Isuppoze I'am not the only one in my case. 

I am sorry to have trespassed on your time, Mr. Editor, 
and I suppose you will not allow me to tres on your 

ages. It is ‘‘ Match’s” letter which set me thinking, and 
4 have written what I thought. 
Believe me, yours tru 


ly, 
November 5, 1900. H,SO, (Very Acid). 








New Zeatanp Go.ip-Minine.—Gold was produced in 
New Zealand last year to the extent of 738,896 0z., valued 
at 1,554,0117. The value of last year’s production shows 
an increase of 440,213/. as compared with the correspond- 
ing value in 1898. 

Lrreps Szwack.—A special meeting of the sewerage 
committee of the Leeds City Council was held on Mon- 
day, when a report was submitted by the city engineer 
(Mr. T. Hewson) in regard to the construction of a pro- 
posed culvert from Knostrop to the Gateforth Hall estate, 
recently purchased by the council for the disposal of the 
sewage of the city, It was shown that there was no 
serious obstacle to the scheme, and the committee decided 
to recommend the council to agree to the necessary 
powers being applied for in the next Session of Parlia- 
ment. ; 





INDUSTRIAL NOTES. 


Tue fifth quarterly report of the General Federation 
of Trade Unions indicates that the Federation has taken 
hold of the English unionists to a much greater extent 
than was anticipated. The total number of trade 
societies federated at the end of September was 63, 
representing a total membership of 378,879. One 
society was excluded for non-compliance with the rules. 
The income for the quarter was 6978/. 12s. 8d.; the 
—- was 718/. 16s. 9d., but to this had to be 
added 232/. 6s. 3d. due as benefits, but not paid over 
until the month of September had closed. It has now 
been decided to pay all benefits monthly, which, it is 
said, wili economise the work both of the Federation 
and of the unions affiliated. The returns are to be 
made up to the last Saturday in each month, The 
total balance in hand at the end of June was 
21,8917. 13s. 1ld.; this had increased to 28,151/. 9s. 10d., 
of which amount 27,638/. lls. 2d. was on deposit 
account. As regards finances, the Federation seems to 
be ina flourishing condition. The largest subscribers are 
the Amalgamated Society of Engineers, 1883/. 1s.; then, 
the Gas Stokers and General Labourers, 1118/. 5s. 4d. 
The National Union of Boot and Shoe Operatives come 
next with 6301. 4s.; all the rest are below 500/. 
Federation benefit was paid to six unions, namely, 
to the National Amalgamated Labourers’ Union, 
1387. 16s. 8d.; Gas Workers and General Labourers, 
171/. 1s. 8d.; Boot and Shoe Operatives. 53/. 7s. 6d.; 
National Amalgamated Union of Labour, 37/. 7s. 1d.; 
Brassworkers’ Union, 8/. 17s. 6d.; and the Ironfounders, 
87. 153. It will be seen that the benefits went 
mostly to the Labourers’ Union, only 71/. was paid 
to the members of the unions of skilled trades, and 
345/. 5s. 8d. to the Labourers’ Union, three unions 
being named, 

The most important item in the report is in reference 
to conciliation in labour disputes. One of the objects 
of the Federation is (Rule 1, Clause 3): ‘To promote 
Industrial Peace, and by all amicable means, such as 
conciliation, mediation, references, or by the establish- 
ment of Permanent Boards to prevent Strikes or Lock- 
outs between Employers and Workmen, or disputes 
between Trades or Organisations. 

‘*Where differences do occur, to assist in their 
settlement by just and equitable methods.” This ob- 
ject, as per rule, was before the Management Com- 
mittee at their last meeting, when the following de- 
cisions were arrived at : 

“1. That Societies initiating any movement for an 
alteration in their working conditions, must notify the 
Management Committee, simultaneously with sending 
first notice of desired alteration to employers ; such 
notice to be, where possible, a copy of that sent to the 
employers. srwgegy on receipt of any notice from 
employers likely to lead to disputes, Societies must 
immediately inform the Management Committee. 

‘°2. The Management Committee recommend that 
on any difference arising between Societies affiliated 
and their a every possible method of settlin 
such difference by peaceful methods should be tried? 
as a means to which the Executive Committee of col- 
lateral societies, who have members working in the 
shops, &c., likely to be affected, should be communi- 
cated with, with a view to securing their support, and 
(if desired) assistance in negotiating with the em- 
ar bog the services of the Management Committee 

eing always at the disposal of Societies in such nego- 
tiations.” 

The effect of these decisions will be to discourage, 
and — prevent, hasty action on the part of he 
unions. It is to be hoped that this object will be 
attained by the Federation. The Committee have 
wisely decided to print reports of all meetings, and 
supp v such reports to the Societies affiliated and to 
the delegates to form the General Council of the 
Federation. 

The Ironworkers’ Journal for November gives the 
particulars as to the recent ascertainments of the 
auditors of the Board of Conciliation and Arbitration 
for the manufactured iron and steel trade of the North 
of England, when the average net selling price was 
stated to be 8/. 2s. 4.53d. per ton, the effect being that 
—_— under the sliding scale- arrangements were 
declared to remain at the same rates in the previous 
month. Two days afterwards the Midland Wages 
Board met, when the average net selling price was 
declared to be 9/. 18s. 8.10d. per ton. According to 
the sliding ‘scale arrangement, this would give an 
advance to the iron and steel workers of 24 per cent.; 
millmen’s wages in proportion. The men agreed to 
forego that advance ; the reasons are explained in the 
following resolution : ‘‘ That, in view of the fact that 
a further advance in wages would make the difference 
between the Northern and Midland districts wider than 
in any time past, it was considered to be in the in- 
terests of the iron trade of this (Midland) district to 
waive any advance on the present occasion, especiall 
as on former occasions the — ers have e 
similar concessions, as ified ww.” The con- 


cessions named are: July and August, 1895; Sep- 
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tember and October, 1894; November and December, 
1896 ; January and February, 1899; and March and 
April, 1899—3d. reduction not claimed by the em- 
ployers. At the previous ascertainment there was an 
advance, the rates for puddling being lls. 3d. per 
ton, being an advance of 6d., and millmen’s wages 
5 per cent., which rates remain in force. This give- 
and-take principle shows how well the conciliation 
principle works in the iron and steel trades. 

Some sidelights are thrown upon the working of the 
Conciliation and Arbitration rd of the North of 
England by two letters of resignation which were 
before the Board at its last meeting on October 18. The 
resignations were from the representative of Messrs. 
Palmers’ Shipbuilding and Iron Company, Limited, 
and the representative of the South Durham Steel and 
Iron Company, Limited. The former has transferred 
his services to another company, while the latter’s 
term with the firm has ended. Both of these gentle- 
men expressed regret at their severance from the 
Board with which they had been so long associated, 
and at which they had worked so harmoniously. The 
Board also expressed regret at the severance. The 
successors of the two who retired were elected to 
represent the two companies on the Board. This 
feeling of reciprocal regret shows how valuable the 
method of peaceful conciliation is, as compared with 
‘ ostly strikes. 

A word or two as regards the methods of organisa- 
tion adopted by the Iron and Steel Workers’ Associa- 
tion may be useful. They do not strike against non- 
union men. They strive to allure them into the Asso- 
ciation by meetings and friendly means. The i 
do not obstruct, but favour the inclusion of all their 
workmen in the Association, because by this means 
they are more amenable to discipline. In the last 
twenty-five years the disputes have oftener arisen 
from the non-union element, than from the 
unionists. Employers have recognised this, and 
therefore welcome the extension of the men’s organisa- 
tion. This is another valuable characteristic of con- 
ciliation—that strikes against non-union workers are 
diminished, and it may be possible to avoid such 
altogether. 





An unprecedented state of things has arisen at the 
Penrhyn Quarries as regards the management. It 
appears that the men have had grivances against 
some of the contractors, more particularly against 
Messrs. Edward Williams and his partner R. Hughes. 
The former was driven out of the quarry some time 
ago by violence, and last week the latter, who h 
absented himeelf, returned to Bethesda to resume 
work, although he was warned by the police at Bangor 
and Bethesda, and also by his friends. When he 
a at the works he was warned off by the men. 

e remained, however, but ere noon he found matters 
so dangerous that he hid himself in one of the huts, 
which the men wrecked, and then dragging him out 
beat him severely. His two sons, who came to his 
assistance, were also severely beaten. They were 
then surrounded by some 600 men and ordered to 
leave the guarry, but instead of allowing them to 
leave quietly as they pleased, they were forced to 
march through the village amid the derision of the 
crowd. After liberating them, the men returned to 
the quarries to search for another man, Under 
Steward Pierce, who fied to the hills, but he was 
eg captured, and maltreated in a similar way. 

he under-manager, who tried to pacify the men, was 
pelted with gravel. It appears that two or three 
other men were warned off the quarries by those 
concerned in the attacks above referred to. The 
local police seem to have been quite powerless to 
interfere, and it was reported that a large force would 
come by train, for which the men waited, with what 
object is not known, for the police did not arrive. 
The matter is very serious, and the action of the 
obnoxious contractors and others ought to be inquired 
into as well as the conduct of the men, for it is diffi- 
cult to believe that such a serious outbreak could 
occur, except under great provocation. 





The Lightermen’s dispute continued during the past 
week, notwithstanding the efforts made, in one way 
and another, to refer the matters to arbitration, or to 
constitute a Conciliation Beard or Committee to deal 
with the questions at issue. Some of the men appear 
to talk glibly about its terminating before Christmas, 
but that means the dislocation of trade on the River 
Thames at one of the busiest portions of the year. The 
men, of course, and naturally, from their standpoint, 
strive to throw all the responsibility upon the em- 
ployers, but it must be recollected that it was the men 
who left work, and that, too, while negotiations were 
pending. Had there been any real desire for concilia- 


tion, and, failing a mutual settlement, to refer the 
matters in dispute to arbitration, the conflict might 
have been avoided. Here is a question of inter- 
preting an award; the man who gave the award, 
Lord Brassey, is still living, and within easy 
reach ; but it does not appear that he has been ap- 
proached by the parties, neither have they matatally 





called in the Board of Trade, or the Conciliation 
Board in connection with the London Chamber 
of Commerce. The two latter, it seems, are ready 
to uct, and, so far as is known, eo also is Lord 
Brassey. Why, then, the hitch? 


The Board of Trade has achieved another triumph 
under the Conciliation Act of 1896, in connection with 
the Ashton and district tram strike. At one moment 
there was a danger of the negotiations falling through, 
in consequence of the action of the directors of the 
company not endorsing the decision of Mr. Alderman 
Higginbottom, who had negotiated on their behalf 
with. Mr. Jackson, the men’s secretary. It was agreed 
that the eight men dismissed should be reinstated ; 
to this the directors did not agree. But Mr. J. R. 
Askwith, the arbitrator appointed by the Board of 
Trade, induced Mr. Jackson to waive that point, 
which he did, the men accepting his decision. Then 
the arbitrator was able to act. His preliminary 
award was that the whole of the eight men should be 
reinstated, the pay to commence from November 3. 
The men were to return to work on that date, and not 
to interfere with those who had remained at work, or 
went in after the strike. The inquiry to be instituted 
into the conduct of the company in dismissing the 
eight men in September, is to be opened on the 15th 
inst., at the Ashton Town Hall. It appears that the 
men have expressed satisfaction with the terms agreed 
upon, and Mr. Alderman Higginbottom has also ex- 
pressed hearty approval of the preliminary terms. It 
appears, therefore, that the whole mutter will be 
carefully investigated, and be made the subject of a 
final award. There is, however, one matter which 
will have to be dealt with in some other way. The 
men are exasperated with the police ; seven men were 
charged with throwing stones, and were remanded. 
The men organised a demonstration against the police, 
and fears were expressed that feelings would run high. 
The preliminary settlement paved the way to more 
peaceful prospects, 








The position of the engineering trades in Lancashire 
remains about the same generally, with complaints 
of slackening-off in some reece Lily Exceptional 
activity is still maintained in the locomotive and rail- 
way carriage building departments, and also in sec- 
tions of electrical engineering. The developments in 
the latter are extending, and there is no indication of 
any lessening of the pressure for some time to come. 
Boilermakers, ironfounders, machine workers, smiths, 


ad | and strikers continue on the whole to be fairly well 


employed, as also are those engaged in war material of 
various kinds. In the iron trade there is something 
like depression. The recent fall in prices has not given 
that stimulus to business that was expected. Buyers 
still hold back in the belief that the lowest level is not 
yet reached. There has, indeed, been little inquiry, 
except for small parcels for immediate purposes. 
want of firmness is manifest in the pig-iron industry, 
and the steel trade is far from satisfactory, with a 
downward tendency in prices. The outlook is not 
regarded as bright at present. 

In the Wolverhampton district there has been a 
steady, though somewhat irregular, flow of business, 
some good orders for best iron being given out. Orders 
on foreign account have also been received for bars, 
rods, roofing iron, and steel. Common bar makers, 
however, complain of the lack of orders. 
makers have been busier. The change in prices has 
not given the stimulus expected, but some additional 
orders have been placed. The engineering and allied 
trades continue to be fairly well employed. The men 
in the railway sheds are busy. 


In the Birmingham district the iron trade has been 
in a languid condition. Buyers still withhold orders, 
except for immediate wants, in spite of easier terms. 
Producers complain of the high price of coal and coke 
as reasons for not making further concessions. But 
the tide towards a lower level of prices would eeem 
to have set in. The slackened demand for pig iron 
seems to indicate that the output of finished material 
will be curtailed. The engineering and allied trades 
continue to be fairly well employed, and so also are 
many of the other iron, steel, and other metal-using 
industries, but some show signs of slackening down. 
The seasonal branches, if not quite so busy as they 
sometimes are just before Christmas, are not in a 
depressed condition, but the cheaper jewellery branches 
are somewhat upset by the new conditions imposed on 
those trades. 





The decision of the Northern Counties Weavers’ 
Association not to give financial support to members 
locked out, except such lock-out was brought about 
directly by the action of the Association, will tend to 
check the hasty action of the workers when a dispute 
arises. It is in the interests of peace and of concilia- 
tion that the decision has been arrived at. 





The enginemen, cranemen, and firemen in the South 


Aland for the crew of 543 officers and men. 


Black sheet | i 





Staffordshire and Worcestershire collieries have given 
notice to the colliery owners that they will cease work 
on the 10th instant unless their demand for an eight- 
hours’ day is conceded. If nosettlement be arrived at, 
it is feared that the pits will be closed. This will not 
tend to cheapen coal, and it will probably throw out 
of employment a great number of men employed in the 
iron and steel industries of this large and busy dis- 
trict. 


The Durham Miners have made a demand for an 
advance of 12 per cent., so as to bring them up toa 
level with the rates in Northumberland. The average 
rate per shift of seven hours; from bank to bank, in 
Durham is 6s. 11d.; in Northumberland the rates vary 
somewhat, but the average is 7s. 10d. for a shift of 
74 hours. There is a difference in time as well as in 
the wages, but the desire is to make the amount pro. 
portionate. 

Early in last week the pit boys at the Annesley 
Collieries, near Nottingham, struck work, the pits 
being idle in consequence, some 1200 persons being 
thrown out of employment. There was a similar 
strike at the Menstead Collieries, some hundreds being 
thrown idle. The officials of the Miners’ Association 
attended, and counselled a return to work, but the 
dispute was not settled. It is said that the lads refuse 
to take the proper course in respect of representing 
their grievances in a formal way. 





The Conciliatory Committee, under the presidency 
of the Governor of Antwerp, have offered, as a com- 

romise to the diamond workers, &c., a nine hours’ 

ay, with 10 per cent, advance in wages. The men 
struck for an eight hours’ day, and they have not, at 
ae time of writing, accepted the offer that has been 
made. 





The strike of textile workers in French Canada 
would seem to have collapsed.. It is thought that the 
cause of the strike was not wholly industrial, but to 
some extent racial, the French workpeople prepon- 
derating largely in that industry. 


Labour disputes continue to break out in Spain, and 
it is thought that politics are often at the bottom of 
such strikes. One party seems to use such disputes 
to incite disaffection. 





THE HAMBURG-AMERICAN LINER 
‘* DEUTSCHLAND.” 

WE continue this week our illustrations of this, the 
fastest Atlantic liner afloat, built by the Vulcan Com- 
pany, of Stettin, for the Hamburg-American Steam 
Packet Company; the deck plans given show at a 
glance the spacious accommodation provided for the 
467 first-class, 300 second-class, and 300 eg 

e in- 
tend, however, to publish further illustrations of 
the ship and her equipment, and it will pro- 
bably be more convenient if our complete article 
be deferred, especially as the two-page plates can then 
be bound together alongside the article. A word, 
however, may here be eaid about some of the 
auxiliary gear, which has naturally had much atten- 
tion, alike from the Vulcan Company and the 
Hamburg-American Company, as it is only of second 
importance to the general design. The steering gear 
is ie Messrs. Brown Brothers, of Edinburgh, and 
is exactly the same as in the Kaiser Wilhelm der 
Grosse. It is of great power, and has proved 
most reliable. Of equal importance is the windlass 
and capstan gear, which, as in the case of prac- 
tically all our large ships, is by Messrs. Napier 
Brothers, Limited, of Glasgow. ‘he Deutschland, 
like some of the other deep-draught Hamburg- 
American liners, has to be anchored sometimes 
in the (Elbe, to await tide or to be lightened, 
and it is of primary importance to have powerful 
windlass and capstan gear. Messrs. Napier fitted 
the Kaiser Wilhelm der Grosse; but improvements 
have been made, and the illustrations we give are con- 
sequently of interest, as they show new details. 
Figs. 15, 16, and 18 show the forward gear, and 
Figs. 15, 16, and 17 the after gear. 5 

The cables are 3; in. in diameter, made to British 
Admiralty dimensions. They are worked on two 
cable wheels on vertical spindles, fitted on the fore- 
castle deck, with brakes and connecting plates. On 
the upper end of the coma above the cable wheels, 
and independent of these, are fitted large warping 
drums of steel for very heavy warping. The ver- 
tical spindles pass through the forecastle deck, 
and are stepped on the main deck, where the 
gearing and — are placed. The steam warping 
capstans, capable of being worked by hand if ee 
sary, are placed on the forecastle deck forward of the 
windlass. Thespindles of these likewise passdown tothe 
upper deck, where the gearing and a separate pair he 
engines are placed. The two engines are coupled by 
means of horizontal shafting in such 9 manner that 
either engine can be used for working either the wind- 
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pstans. The general type of gear is the same 
1 r of the great ocean 
h has given everysatisfaction. Improve- 
t, are being constantly introduced by the 
ave no intention of sitting down to rest 
reputation which 
hout the world. Cas 


t steel is now almost exclu- | 





sively used for the heavy pieces. This allows of a con- | ised from the forecastle deck, by means of smal 
siderable reduction of scantlings, whilst still maintain- | brass handwheels, which gives great neatness, com- 
ing the necessary strength, giving great reduction | bined with facility of manipulation. On the 

of weight, a matter of the utmost importance in the | deck are placed two steam warping capstans, eac. 

great ocean racers. The heaving and veering of the having an independent horizontal engine of great 
cables, the connecting and disconnecting, and the power, so as to enable the stern hawsers to be hauled 
working of the engincs, is all done by controlling in very quickly. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
Presidential Address of Mr. JAMES MANSERGH. 


Tuer has been considerable discussion for some time 
as to whether this year 1900 is the last of the nineteenth 
century or the first of the twentieth, and notable per- 
sonages among “all sorts and conditions of men” have 
expressed emphatic opinions one way or the other. 

y predecessor—judging by certain expressions in his 
address delivered 12 months ago—holds, I think, the 
same view as I do myself, that we are still in the nine- 
teenth century. 

I may therefore fairly claim if I complete my term— 
with his permission and by your kindness and confidence 
—to be the first President of the Institution of Civil 
Engineers in the twentieth century—a great distinction, 
for which I tender you my very sincere thanks. 

Having decided that I would deal to-night only with 
that special branch of engineering to which my time for 
nearly 40 years has been devoted, it occurred to me natur- 
ally to look back to the addresses of those of our past 
Presidents who had preceded me in the same line. These 
are: James Simpson in 1854, Thomas Hawksley in 1872, 
John Frederic Bateman in 1878, Joseph Bazalgette in 
1884, Robert Rawlinson in 1894. 

I find that all these gentlemen commenced their ad- 
dresses with references to many departments of engineer- 
ing practice and their respective progress, mene, 
however, the greater part of the time with matters directly 
bearing on the provision of water for town supply, and 
the collection, conveyance, and utilisation of sewage. 

Mr. Simpson, in 1854, referred to the general introduc- 
tion of iron pipes for water distribution and of systematic 
filtration. 

Mr. Hawksley, in 1872, dealt with the important sub- 
ject of rainfall, and the obtaining of its accurate registra- 
tion, as providing the prime factor in ascertaining the 
capability of supply of any given drainage area, with the 
flow of watersheds of varying form and geological 
structure, the losses by evaporation, and the discharge by 
floods. He also referred to the water ‘‘ wants” of the 
people, the regulation of fittings, the kind of water best 
tuited to residential or industrial towns, and to the 
quality from different characters of source, emphasising, 
1 think, his preference for rivers. 

Mr. Bateman, in 1878, went into much detail on the 
rainfall question, illustrating his remarks by reference to 
specific cases, and discussed fully the question of the 
quantity flowing off the surface, or percolating into the 
ground, under diverse geological conditions, the volume 
of floods, and the dry weather discharge. He referred 
eulogistically to the work of that indefatigable collector 
of rainfall returns, George James Symons, whose death 
during the past year many of us most deeply deplore. 

Symons was a good and loyal friend, a genial and inte- 
resting companion, and a sort of enthusiast in his work 
that is certain sooner or later to command success. 

In 1884, Sir Joseph Bazalgette did not enter into an 
such technical details as his predecessors, for his wor 
had not been so much that of a water works engineer ; 
but he collected a mass of most useful information with 
respect to the water and gas supply of a large number of 
towns all over the world, with many other interesting 
statistics. 

Ten years later, Sir Robert Rawlinson dealt shortly 
and in a general way with the subject, especially referring 
to London and its main sources—the Thames and the 
Lea—as only requiring to be properly preserved from 
pollution to furnish the raw material for a good and 
wholesome water supply. 

Bearing all this in mind, and feeling that I could add 
very little of importance to what Mr. Hawksley and Mr. 
Bateman had said on the points they specially dealt 
with, I think it will not be inappropriate that I should 
say something upon one or two departments of our work 
in which our knowledge has advanced or our practice 
been varied since the last of my famous predecessors 
occupied this chair in 1878. 

Of these, the most valuable and practical gain has un- 
doubtedly been our enlarged insight into the very impor- 
tant work done by the ordinary sand filter, which at that 
time was not expected to do more than remove from the 
water such suspended matter as was visible to the naked 
eye. 

In the session of 1882 a paper was read in this room on 
“The Analysis of Potable Water,” by Charles W. 
Folkard, in which he said, talking of the purification of 
water, ‘‘ Filtration is another remedy put forward as in- 
fallible by those who have not grasped the subject. How 
can filtration affect substances dissolved in water? And 
as for the minute organisms found in putrescent bodies, 
they could pass a thousand abreast through the inter- 
stitial spaces of ordinary sand as used for this purpose.” 

During the discussion which followed, I sail paaaaiiais 
the late C. Meymott Tidy quoting the following words 
from the paper: ‘‘ The germs which cause or accompany 
disease are endowed with :he most persistent vitality, 
and are capable of withstanding heat, cold, moisture, 
drought, and even chemical agents to a marvellous 
extent,” and then exclaiming in his most emphatic and 
dramatic manner, ‘‘But where are the germs? No such 
thing as a typhoid germ has been discovered ; one could 
n? more analysea water for the os of typhoid than one 
could analyse the brain for an idea.” 

In the years which have intervened since this discus- 
sion, germs, whether known simply as micro-organisms 
or as bacilli, bacteria, &c., have come very much into 
evidence, and have to be taken account of as potent agents 
for good or evil which cannot be ignored. he specially 
interesting = them to the water works engineer 
is that, notwithstanding their minuteness, they are, 


whether we like it or not, almost entirely removed from 
water in the ordinary working of a sand filter, 





Many of these organisms are known to be perfectly 
harmless, but some are believed to be the direct causes of 
disease such as typhoid and cholera. With to the 
latter, we need not trouble much, because at the present 
day cholera is always brought to this country from across 
the sea, and the precautions taken at the ports are so 
effectual as practically to prevent its ever getting up into 
the interior, and if that be so its bacillus can never reach 
the rivers to infect the water which may be taken from 
them for town supply below. 

It is, however, much otherwise with typhoid, which 
is always prevalent in some part or other of the country, 
and therefore it is of importance to prevent its organism 
getting into the water, for which year by year the in- 
creasing communities, both urban and rural, are cry- 
ing out. 

On the question of purity, which means, according to 
the now generally-accepted opinion, the absence from the 
water—as delivered to its consumers—of any such patho- 
genic organism, the responsibilities of the water engineer 
are daily becoming more onerous and exacting. 

We are thus nowadays constantly confronted with the 
ome as to what assistance we can hope to obtain 

rom the chemical and bacteriological examination of 
water respectively. 

Now the chemical examination, which has been before 
the public in its present form for over thirty years, enables 
the skilled analyst to ascertain not only the amount of 
each mineral ingredient present in a sample of water, but 
also to determine the amount of carbon and nitrogen con- 
tained in the organic matter which the water holds in solu- 
tion or suspension. 

From these data he is able to diagnose with more or 
less accuracy whether and in what degree the water has 
been contaminated with animal or vegetable substances. 

The signal service rendered by the chemical methods 
in detecting sewage contamination is—it may be said 
without exaggeration—conspicuously reflected in the di- 
minished mortality from typhoid and cholera in this 
country. There are, however, many waters—often avail- 
able in very large volume—which are contaminated to 
such a slight extent only, that they differ but very little 
in chemical composition from waters obtained from un- 
impeachable sources ; and the question has forced itself 
upon —- men, in view of the ever-increasing 
demands made by the growth of population, whether 
such waters must be wholly avoided, or whether they 
cannot be rendered suitable for domestic purposes by 
submitting them to some simple process of purification, 
such as storage in large reservoirs, or filtration through 
fine sand. 

Water engineers were, moreover, encouraged in the 
belief that moderately polluted waters might in this way 
be rendered reasonably safe and wholesome by the cir- 
cumstance that such treatment sufficed to make them 
satisfy the popular demand for clearness and palatability. 
But imasmuch as the changes affected in a water by sand 
filtration from a chemical point of view are quite insigni- 
ficant, the nature of the services rendered by this method 
of treatment remained completely obscured, and were 
not revealed until comparatively recently, when the in- 
troduction of the now well-known bacteriological methods 
of water examination have enabled an entirely new 
interpretation to be placed upon such processes of 
purification. These new methods were brought to a high 
state of perfection some seventeen pom ago by Robert 
Koch, and it was in the year 1885 that Percy Frankland 
first applied them to the investigation of the character of 
the purifying processes as actually practised by the 
London water companies. This investigation brought 
out the reassuring and totally unexpec fact that the 
processes employed were often successful in removing 98 
= cent, of the bacteria present in the original water. 

hese inquiries were also instrumental in placing these 
and other purification processes on a sound scientific 
basis. Thus, among the several London companies deal- 
ing with the same unfiltered water, those companies 
achieved the best average result which stored the water 
for the longest period and filtered it at the slowest rate 
through the greatest depth of sand. 

The effect of storing water in reservoirs as affecting 
its bacterial purification has also been brought out very 
markedly by means of these methods, and modes of 
treatment which were adopted for quite other purposes 
have been found to possess remarkable purifying powers, 
as, for example, Clark’s softening process, which re- 
moves 99 per cent. of the bacteria present. 

The importance attributed to such examination is based 
on the suspicion that most natural waters may at any 
time contain bacteria capable of producing disease, and 
although the greater majority met with are doubtless 
a pend innocuous, we require a a that any harm- 

ul forms which may be present should be prevented from 

reaching theconsumer. This, in the present state of our 
knowledge, can be secured only by submitting the water 
to processes which effect the removal of all bacteria irre- 
spective of their harmful or harmless nature, and we 
therefore estimate the value of the process according to 
the efficiency with which it does this. Whether we are 
right in so doing is a question upon which I am bound 
to say I have always had a slight misgiving. 

We have learned without any doubt whatever that 
these micro-organisms are ubiquitous, universal, all-per- 
vading ; they swarm in their myriads in air, earth, and 
water, in our food and in our bodies. We are, however, 
still groping very much in the dark as to the work they 
are designed to do in the great economy of Nature. 

We are accustomed to talk of the majority of them as 
being simply harmless; may it not be wiser to assume 
that they are actively beneficent? Further, in removing 
from the water we drink in London 98 per cent. of those 
found in the river in order to capture a stray sy or 
a Léeffl.r’s bacillus (neither of which has ever been found 








in the raw water), may we nob be doing more harm than 


good? However, this is taking a mustic view of the 
position which need not much trouble us, for the health 
statistics of this enormous community prove conclusively 
that the risk of harm arising either from the presence in 
the water of so-called pathogenic organisms or the removal 
of b+ 2 mead is so small that it may be calmly disre. 
garded. 

A word of warning may, however, be spoken with 
regard to water obtained from elevated and sparsely. 
populated moorlands, for the danger is, in my opinion, 
greater if such water becomes infected, especially if not 
passed through: impounding reservoirs, than if it were 
taken from a. large river. I remember a very serious 
epidemic of enteric fever which occurred in Bangor in 
1882, due, it is believed, to the fouling of a small moun. 
tain stream high upabove Bethesda. Every house upon 
such a watershed should be under constant vigilant and 
intelligent supervision. - 

I ought not to pass on to some other subject without 
saying that, in speaking of pathogenic organisms like 
typhosus, I am voicing, I believe, the opinions of the 
Ppa | of investigators in this branch of science all over 
the world; but I am aware that these opinions are now 
the subject of acute criticism by some physiologists and 
pathologists, who regard the whole theory of diseace- 
producing germs as a scientific chimera. Their opinion, 
they say, 1s supported. by a large number of facts and 
inevitable inferences, one of the most important being 
that the identical microbes which are regarded as the 
cause of specific diseases are constantly.found in perfectly 
healthy persons. 

Iam, of course, not competent to offer an opinion of 
any value upon these rival views; the scientists must 
thrash the matter out ; but we water engineers must nob 
relax our efforts to provide pure and wholesome water 
for those who entrust us with its supply. I have not left 
myself time to speak at any length of alterations in 
water works methods since 1878, but I should like to say 
just a few words about the coming into fashion of the 
stone dam in impounding reservoir construction. Although 
Mr. Bateman made many such reservoirs in his time, I 
believe he never built one with a dam of stone, and I 
think I am right in saying that the Vyrnwy was the first 
Mr. Hawksley had to do with. 

In 1878 I built a small one on the River Wyre, in 
front .of a low weir of Sir Robert Rawlinson’s, for the 
Lancaster Corporation, about 57 ft. high above the river, 
across @ narrow gorge, where I could give the wall a 
curve in plan of only 100 ft. radius. In such a situation 
the structure could obviously be made much lighter than 
say the Rankine type section for a long straight wall. 

There is great comfort in building a dam in masonry as 
compared with making an earth bank, but we should not 
allow fashion to run away with us, and so build in stone 
when earth and puddle would answer the purpose equally 
well at much less cost. I think where we get 100 ft. of 
water behind a dam it ought to be built of stone, but it is 
essential, in my opinion, that such a structure should be 
founded on an unyielding base of sound rock from side to 
side of the valley. With anything less than this there 
may be unequal settlement, owing to the ress: J weight 
of the wall, likely to induce fracture. I do not think it is 
good work to tie a stone wall into the side of an earth 
valley. I cannot say that I much admire the American 

ractice of building a composite dam, ¢.¢., part of its 
ength in earth and part in stone, as they are now doing 
at the New Croton reservoir of New York (which I saw 
four years ago), and have previously done in many 
smaller works. They seem to trust in Providence, or good 
luck, over there to an extent we dare not do here. 

In such cases the core or watertight barrier in the earth 
bank is not puddle as we should make it, but a thin stone 
wall joined on to the end of the true stone dam. Iam 
not sure that such a core may not be made from end to 
end of an earth dam, if very special precautions are taken 
by well rolling the bank to ensure that unequal settle- 
ment or surging does not take place. I have never yet 
ventured to try it, but if I do not get nervous as I grow 
older, I may some day. ; : 

Mr. Hill’s wall across the outlet of Thirlmere into 
St. John’s Beck is about 50 ft. high above the stream 
bed, and is a very picturesque structure. 

The Vyrnwy dam is an exceptionally heavy wall, 
splendidly put together, about 85 ft. high above the river; 
and the granite wall built across the Meavy on Dartmoor 
by Mr. Sostcmen is about the same height, and is & 
really handsome piece of masonry. ; 

Iam proud to have been associated, as consulting en- 
gineer, with this work, for it has a special interest in that 
1t completes the — comerg! be — Drake over 
300 years for the supply of Plymouth. — 

I Bave not seen Mr. Desoun’s wall built with Aberthaw 
lime near Merthyr, nor Mr. Watson’s at Gowthwaite on 
the Bradford Nidd scheme, and have only sighted the 
Swansea Cray Reservoir Works from the railway. 3 

In mentioning these and the three main dams vary!Dg 
from 122 ft. to 128 ft. high above ground and the lower 
submerged wall I am building on the River Elan, I have, 
I think, named nearly all, if not quite all, the ee 
dams of any pretensions in this <. The hig ore 
of these is 40 ft. lower than the New ton, whic bab 
not erected as at = — at Quaker Bridge, bu 
two miles higher up the valley. ; : 

I have ta pre. tee some photographs of this work, 
which re mt the wall as being built in borincate 
courses of roughly-squared stones, & method which . 
not approve. What we want in such a wall is amp q 
weight and good vertical bonding, and this can be come 
uilding in stones of from 2 tons to 6 tons in welg rd 
tically as they come from the quarry, and surroun rm 
ing them with smaller stones and good concrete, we 
rammed in so as not to leave any interstices. 
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tting in the Elan walls very nearly 50 per 
ce of soli blocks to a little more filling, and the whole 
structures will weigh, when complete, from 157 lb. to 
160 lb. per cubic foot, and will practically be monoliths. 
In one of them we have built 100 ft. high in two eight- 
month seasons, and cannot discover by careful examina- 
tion, or with the level, the slightest indication of settle- 
ay Work.—My early training was mainly upon 
water and sewerage works, and after 11 years spent in 
railway making in South America and this country, I 
returned to my first choice, and have been engaged in this 
branch of our profession ost exclusively since 1866. 


Until the advent. of modern electrical engineering I have | heal 


hitherto looked upon the work of a hydraulic engineer as 
the most interesting, as it probably is the most ancient, 
braxch of our practice. ; : t 

The railway engineer began his business seriously only 
afew years before I was born, and the electrical engineer 
is acreature but of yesterday ; whilst one of my prede- 
cessors built a dam of hewn stone at Kosheish, to divert 
the course of the Nile from the spot upon which Meua 
desired to build Memphis, — 5800 years ago. 

In Egypt also a canal was made by order of Usertesen 
III., by which he sailed southward to crush Ethiopia 
2660 years B.C. a E 

In Babylonia, 2350 B.c., Siniddinam, the King of Larsa, 
enlarged the canal—a still more ancient work—on which 
Larsa was situated, while Rimsin, King of Elam, pro- 
vided an outlet for the Tigris (River of the Gods) into the 
Persian Gulf about the same time. 

Khammurabi, the King of Babylon, about 2320 B.c., 
having witnessed the ravages of floods in the Lower 
Tigris, organised a system of improvement in the com- 
plicated network of ditchesand channels which intersected 
the territory belonging to the great cities between Babylon 
and the sea, with gratifying results. 

In India efforts were made in very early times to pre- 
serve and utilise the rains and rivers, and in Beluchistan 
the great Cyclopean dams of stone known as the Ghor- 
basta were erected, it is believed, about 1800 B.c., or 
3700 years ago. 

In Egypt irrigation works can be traced back to a very 
remote period. In that comparatively level country an 
extensive system of artificial ponds, reservoirs or lakes, 
with a network of distributing canals, was in existence at 
least as early as the time of Sesostris, otherwise Rameses 
IL, about 1388-22 B.c. 

lf the art of irrigation was taught to the ancient 
Egyptians by the natural overflowing of the Nile, it is 
probable that Egypt in ber turn afforded an example to 
Assyria and Babylon, to Carthage and Phcenicia, and also 
to Greece and Italy. 

In Persia there is evidence that the hydraulic engi- 
a had carried out irrigation works from 600 B.c. to 
700 Bc, 

In Greece, Athens was supplied about 520 Bc. with 
water from an ancient spring called Callirhée, flowing 
from the foot of a broad ridge of rocks which crosses the 
bed of the Iliasus. 

In Ceylon it is believed the first tank for irrigation 
irae was built by Pandinousa, the second of the 

indu kings, in the neighbourhood of his capital, Anurad- 
hapoore, about 504 B.c. 
in India it appears, on the testimony of the Greek 
writer Megasthenes, who lived about 300 B.c., that irri- 
gation was certainly practised before his time. 

Coming down into the Christian era, the aqueduct of 
Merida in Spain was erected about 10 aD., that of 
Segovia about 105 a.p., and the new water supply for 
Olympia was introduced by Herodus Atticas a.D, 157. 

In the early seventies I had a commission to examine 
and report upon the Claudian aqueduct, by which water 
ee ge to Naples 1800 or 1900 — ago from the 
Orciuoli springs in the Sabato valley, between Serino and 
Avellino. At the time of my visit the river bed was 
practically dry from Orciuoli upwards towards Serino, 
and it was most interesting to see how the welling out of 
the ground of these magnificent springs went to produce 
in a few chains a stream of probably 15 million to 20 
million gallons a day. I found the remains of the 
oo aqueduct in several places both below and above 
round, 

I had great difficulty in obtaining permission to ex- 
amine the former, and it was only through the authority 
of the local Syndic under pressure from a member of the 
Italian Parliament, who accompanied me, that I ob- 
tained a guide to one of the shafts. This man protested 
piteously against the removal of the shaft covering, and 
crossed himself vigorously when I took steps to ascertain 
the depth to the conduit. 

_ I got out a scheme to utilise these springs on modern 
lines and made an estimate of the cost, but nothing 
oe came of it at the time. Some 10 years later, 
iowever, the work was taken in hand, and now Naples 
18 — from the source utilised in tho time of 

Ancient Roman Water Works.—In refreshing my 
ny about early water works, I have been pleased to 
ead the history of nine of the aqueducts of Rome, as told 
y Sextus Julius Frontinus, water commissioner of that 
te in the second half of the first century of the Chris- 
ig garg I propose to go into some detail about them, 

© Tisk of re-telling to some of you a story that you 

mrp aizendy well acquainted with. 
wae is on of Frontinus has become accessible to English 
rg through the enterprise of Mr. Clemens Herschel, 
‘a merican engineer, who has published a photographic 
jeneduction of the original Latin manuscript preserved 
© monastery of Montecassino, about halfway between 
and Naples, and its pee in modern Latin ; also 


a Thastion into English, and some explanatory chapters. 


he sentiment embodied in the opening paragraphs of 





Frontinus’s first book is so admirable, and so equall 
applicable to the twentieth as to the first century, that 
make no apology for a it literally. He says: 
‘*Inasmuch as every office conferred by the Emperor 
demands especial attention, and inasmuch as I am moved 
not only to devote diligence, but even love, to any 
matter confided to my care, it on account of inborn 
zeal or by reason of faithfulness in office ; and inasmuch 
as Nerva Augustus, an Emperor of whom it is diffi- 
cult to say whether he devotes more love or more 
diligence to the common weal, has now conferred 
upon me the duties of Water Commissioner; duties 
contributing partly to the convenience, partly to the 
th, even to the safety, of the city, and from 
olden time exercised by the most distinguished citizens. 
I therefore consider it to be the first and most important 
thing to be done, as has always been one of my funda- 
mental principles in other affairs, to learn thoroughly 
what it is that I have undertaken. There is, indeed, no 
better foundation for any business, nor can it in any other 
way be determined what is to be done and what omitted ; 
nor is there for a fair-minded man so debasing a course as 
to perform the duties of an office entrusted to him accord- 
ing to the direction of subordinates; a course, however, 
which must be followed whenever an experienced official 
takes refuge in the practical knowledge of his assistants, 
whose services, though necessary for rendering hel 
should nevertheless be only a sort of hand and tool of the 
— in charge. It is for this reason that I have set 

own in thiscommentary all that I could gather as bearin; 
on_ the subject-matter, after having —— ib an 
codified it in accordance with my habits, so that I might 
consult it as a guide in the duties of this.” 

I think you will agree with me that this is admirably 
put by the fine old Roman gentleman who did his honest 
and conscientious work as Curator Aquarum over 1800 
years ago, and that his words are worthy to be recorded 
in our transactions, 

From the foundation of Rome in 754 B.c., for 441 
years—that is, to 313 B.c.—the citizens were content 
with using water which they drew from the Tiber, or 
from wells or from springs, but in that year the Appian 
water was brought into the city by the Censor Appius 
Claudius Crassus, who charge of the construction 
of the Appian Way from Porta Capina to the city of 
Capua. e had for his colleague Plautius, who received 
the name of Venox (the Searcher of Springs) on account 
of his search for the springs of this water. 

Appius appears, however, to have been the smarter of 
the two, for whilst Plautius was induced to resign his 
office before the expiration of his normal term, Appius 
contrived to extend his until he had not only completed 
the aqueduct, but also the highway. Hence he enjoyed 
the honour of giving his name to Rome’s first aqueduct. 
The water which this conduit brought into the city was 
derived from springs situated about half a mile along a 
cross road leaving the Prenestine Way between the 
seventh and eighth milestones from Rome. 

Beginning at the springs and entering the city at the 
Porta Trigemina, its length was about 10.6 miles, of which 
all but 300 ft. was laid underground, the remainder being 
on a masonry substructure above ground or on arches. 
Its cross-section was 5 ft. high by 2.5 ft. wide, and pro- 
bably rectangular. It delivered water at a comparatively 
low level, i.e., about 55 ft. above the sea in the city, but 
its height at the springs Frontinus does not state, nor have 
I been able to ascertain it from any other source. 

The second of Rome’s aqueducts was a more ambitious, 
much longer, and consequently much costlier, undertaking 
than the Appia. 

In the year 273 B.c. the censor Manius Curius Dentatus 
contracted to have the waters of the River Anio rising in 
the Apennines brought into the city for the sum 
by the sale of the spoils taken from Pyrrhus. Two years 
later Curius and Fulvius Flaccus were elected water com- 
missioners, but Curius died five days after, and Fulvius 
finished the work. This aqueduct, the Anio Vetus, had its 
intake from the river up-stream from Tiber at the 20th 
milestone outside the Baranean Gate, and early on its 
course a branch was taken off to supply Tivoli. Above 
the point of abstraction the River Anio has a length of 
about 21 miles, and a drainage area approximating to 151 
square miles. There is no record showing that ag | sub- 
siding reservoir was constructed at the intake, but it 
would ill-become us modern engineers to criticise our pre- 
decessors of 2000 years ago in this respect, for it is only a 
short time since there was little more than a pretence of 
such reservoirs on the works of the London companies, 
and at Philadelphia the water is to this day taken direct 
from the tidal rivers Schuylkill and Delaware into the 
service reservoirs and re cpeagenes Sper a of the city. 

The Anio Vetus had a len of 40.7 miles, mainly 
underground, there being only 1100 ft. above ground on a 
masonry substructure, and apparently no arches. The 
cross-section of the conduit was 8 ft. high by 3.7 ft. wide, 
but we have no authentic record of the fall between the 
two termini, nor how that fall was distributed throughout 
the length. 

In 145 B.c., when the Appia and Old Anio had become 
leaky by reason of age, and water had been diverted from 
them by unlawful takings, the Senate commissioned 
Marcius—who at that time administered the law as 
Pretor—to restore these aqueducts to usefulness, and to 
protect them, and because the growth of the city seemed 
to demand an increased supply, he was also empowered to 
investigate whether he could bring other additional 
waters into the city. 

He seems to have made a report on the subject recom- 
mending a source near to the thirty-eighth milestone on 
the Sublascensian Way, ‘‘ where numberless springs gush 
forth from caves in the rocks immovable like unto a pool, 
and of a deep green hue.” Before, however, instruc- 
tions were given to carry out the work, a discussion arose 








among the Council of Ten who, consulting the Sibylline 
Books for another purpose, found that it was not right 
for the Marcian waters—and still less for those of the 
Anio—to be brought to the Capitol. It was a little late 
in the day to make this latter discovery, because the 
Anio water had been used in the city at that date for over 
160 years. The matter was then discussed in the Senate, 
and revived three years later, but ultimately the popu- 
larity of Marcius Rex carried the day, and it was de- 
cided to utilise these beautiful springs. 

Fenestella says that 180 million “‘ sestertii” were ap- 
propriated for the works of the Marcian Aqueduct—equal, 
if the basis of calculation is correct, to over 1,600,000/. ‘This 
sounds like a big estimate for such a work in those days, 
and possibly there is some mistake. Its length was about 
58.4 miles, of which 51.3 were below ground—what we 
should now call cut-and-cover work contouring the hill- 
sides—0.5 mile on a substructure of masonry above 
ground, and 6.6 miles on arches. It would have been 
intensely interesting to have seen a longitudinal section 
of this or any other of the ancient aqueducts, and the 
instruments with which the engineers did their level- 
ling, so as to maintain the gradients of their conduits. 
The cross-section of Marcia was 5.7 ft. in height and 3.5 ft. 
in width, and it delivered water in Rome at an elevation 
of 201 ft. above sea-level. 

Thirty years ago the use of the Marcian spring water 
was resumed in Rome under a concession granted to an 
— company by Pope Pius IX., and the name given 
to the modern aqueduct is ‘* Acqua Pia.” 

The engineer who has the honour of effecting this re- 
vival is Colonel Bernard Blumenstihl, who, in his little 
book entitled ‘‘ Brevi Notizie sull Acqua Pia (Antica 
Marcia), 1872,” gives a full account of his search for and 
discovery of the ancient Marcian springs. He says that 
these springs are now called the second and third 
‘** Serena” situated on the north side of the Anio, a short 
distance down stream from Agosta. He has found the 
ancient masonry conduit leading the water from the springs 
towards Rome. 

In the year 127 B.c., that is eighteen years after the 
Marcia, the Tepula aqueduct was constructed by the 
Censors Servilius Coepio and Cassius Longinus, The 
source of the water utilised by this aqueduct was certain 
volcanic springs situated nearly two miles to the right of 
the Latin Way as one comes from Rome, and near the 
tenth milestone, on the slopes of Mount Albani. This is 
about half-way between Frascati and Roccadi Papa. It 
will be noticed that the first and third Roman aqueducts 
received the names of the men chiefly responsible for their 
construction, Appius and Marcius. 

In this case the name Tepula was adopted on account 
of the slightly warm or tepid character of the water of 
the springs (63 deg. Fahr.), which are now called Sor- 
genti dell’ Acqua Preziosa, on account possibly of their 
possessing some curative properties. Up to the time of 
the building of the Tepula conduit, these structures had 
been made principally of dimension masonry, but in this 
one concrete was almost exclusively used. What the 
exact length of Tepula was I cannot make out, but it 
was probably a mile or two less than Julia, which was 
made next, and of its whole length nearly half must have 

nm on arches. Its cross-section was 3.3 ft. high by 
2.7 ft. wide, and it delivered water to the city a few feet 
higher than Marcia, or probably about 208 ft. or 210 ft. 
above sea-level. 

In the year 35 3.c., Agrippa, when he was Aedile, 
appropriated certain springs in the neighbourhood of the 

epula, but further up towards Rocca di Papa, these 
springs—the Julia—having three times the volume of 

epula, and yielding water of 13 deg. lower temperature, 
he Tepula was taken into the city for 93 years, after 
which time, viz., in 33 B.c., Agrippa brought the water 
by a branch conduit from the Julia springs into the 
Tepula Aqueduct, and thus produced a mixture which, 
having regard to relative volumes, had a temperature of 
probably 53 deg. or 54deg. This water flowed in one 
and the same channel for 4 miles, and was then divided 
into two and went on by the old Tepula and the New 
Julia conduits, and entered the city near the present 
Porta Maggiore, Tepula being in the middle and eand- 
wiched vertically between Marcia below and Julia above. 

The Julia conduit was 4.6 ft. high and 2.3 ft. wide; its 
total length was 14.6 miles, of which 0.5 mile was above 
ground on a concrete base, 6.13 miles on arches, and the 
rest below ground. 

In 33 B.c. Agrippa rebuilt the nearly ruined aqueducts 
of Appia (280 years old), Anio (240 years old), and Marcia 
(112 years old), and furnished the city with a large 
number of ornamental fountains. He alao, 13 years later, 
took in hand the utilisation of other springs found on the 
estate of Lucullus in the valley of the Anio, and only a 
short distance up-stream from the Appia springs. 

The story goes that these springs were pointed out to 
the soldiers who were searching for water by a youn 
girl of the district, and that, on opening out the groun 
all round, a great quantity was discovered, justifying the 
making of still another aqueduct, to which was very ap- 
propriately given the name of Virgo. A little temple was 
erected near the intake, and in it a picture was p 
representing the incident. The source was on the Calla- 
tian Way near the eighth milestone. The cross-section 
of the conduit was 6.6 ft. high by 1.6 ft. wide, and its 
oo ge 13.35 miles, of which 12.18 miles were underground, 
0.51 mile on a masonry base, and 0,66 mile on arches. 
This was a low-level supply delivering the water into 
Rome only 67 ft. above sea level. : 

It tie appear from the foregoing records that in the 


time of Agrippa, shortly before the commencement of 
the Christian era, the City of Rome must have been mag- 
nificently furnished with water, for Agri 
Appia, Anio Vetus, and Marcia, and —— was 
bably in good working condition. He also 


had restored 
pro- 
con- 
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structed Julia and Virgo, so that the whole six aqueducts 
—five a en Ba and one that of the River 
Anio—were all contributing tothe supply. 

What the quantity delivered into the city daily actually 
was must necessarily be a matter of the vaguest conjec- 
ture ; for, first, we have no data as to the yield of each 
source ; second, we know nothing of the ruling fall in any 
of the aqueducts, so cannot estimate their discharging 
capacity ; third, we have no information as to the quan- 
tity legitimately disposed of en route ; fourth, we cannot 
tell how much was surreptitiously abstracted by unautho- 
rised or “winked at” tappings of the conduits; and 
fifth, we do not know the amount of leakage through 
structural defects. 

Of the seventh aqueduct bringing water to Rome, known 
as the Alsietina, our friend Frontinus has nothing but 
adverse criticism, and he wonders how so exceedingly 
cautious a ruler as Augustus could have taken the trouble 
to supply a water which was so unwholesome that it could 
not be used at all for domestic purposes. The only ex- 
cuses he can make for the projector were, first, that he had 
undertaken to establish a ‘‘ Naumachia” (a sort of glorified 
Farl’s Court marine circus), and wanted to avoid wasting 
good water to fill it; and, second, that this water, 
coming in as it did on the opposite side of the Tiber to that 
where all the other aqueducts delivered, could be used at 
times when no water could be got from that side, owing 
to repairs of the bridges. Eh 

The source of this supply was the Alsietinian Lake, 
near a cross-road, 6.16 miles from the Claudian Way at 
the fourteenth milestone. The aqueduct was 21 miles in 
length, of which 19.71 miles were underground, and 
0.34 mile on arches. The water was delivered in the city 
at only 55 ft. above sea-level, so that there was a fall of 
625 ft. in the aqueduct, for the altitude of Lake Alsietina 
is 680 ft. 

Augustus, however, did a small but useful work by the 
building of a conduit about # mile in length, bringing in 
water to supplement the Marcian springs in times of 
drought, and to this conduit he gave the name Augusta, 
After this, and because the seven aqueducts were not 
sufficient to meet either the public needs or the demands 
of private luxury, Tiberius began, in the second year of 
his reign, A.D. 36, the construction of two aqueducts, one 
taking water from the Cerulian and Curtian springs, and 
the other from the River Anio. These works were com- 
pleted in the most splendid manner by Claudius fourteen 
years later— that is, in A.p. 60, the former being named 
after himself, Claudia, and the latter Anio Novus. 

The Claudian springs rise about 500 yards to the left of 
the Sublascensian Way, near the thirty-eighth milestone, 
and in addition to the two above-mentioned, the water from 
a very pure spring called Albudinum, was taken into the 
Claudian conduit. This aqueduct had a cross-section 
6.6 ft. high and 3.3 ft. wide, and its length was 43.9 miles, 
of which 34.3 miles were underground, 0.58 mile above 

round on masonry base, and 9.06 miles upon arches. 
The water was delivered at the Porta Maggiore at 230 ft. 
above sea-level. 

Claudia followed very nearly the course of Marcia, but 
some 36 years after completion it was shortened by 
driving a tunnel about 3 miles long under Mount A ffliano, 
not far from 8. Gregorio, This tunnel was undertaken 
by a contractor named Pasquedius Festus, and must have 
been a difficult work, when even black powder for 
blasting purposes was unknown. 

Three hundred and fifty-nine years after the Anio Vetus 
was built—that is, in A.p. 86—the River Anio was again 
tapped at a point near the forty-second milestone on the 
Sainennion Way in the Simbruinum. This intake is 
5 miles above that of the old Anio, and consequently, at a 
higher level, and the drainage area above it is about 87 
square miles. Here the river runs through rich culti- 
vated lands, and has loose banks, so that the water was 
normally muddy and discoloured (like the Medway about 
Tonbridge), and worse, of course, after rain. To take 
out this suspended matter, a settling reservoir was con- 
structed below the intake, but this was evidently of in- 
sufficient capacity, and being unaided by any process of 
filtration, the water was delivered in a discoloured con- 
dition into the city in times of rain. 

The Herculaneum breok, which has its source also near 
the Sublascensian Way at the thirty-eighth milestone 
opposite the springs of Claudia, was tapped and taken 
into the Anio Novus. This was a clear stream, but its 
contribution was not of sufficient volume materially to 
improve the quality or appearance of the Anio water. 
The cross-section of this aqueduct was 9 ft. high by 3.3ft. 
wide, its length was 55.6 miles, of which 46.7 was below 
ground, and in its upper reaches a length of 2.18 miles was 
on masonry foundations above ground or arches, and 
nearer the city 0.58 of a mile on masonry and 6.14 miles 
upon arches, some of these being the highest of all the 
aqueducts, rising as they do ‘0 109 ft. above the ground. 

After Frontinus’s time two other aqueducta were made, 
viz., the ‘“‘ Trajana,” taking its water from springs near 
Lake Bracciano, north-west of Rome, and the Alexan- 
drina (also called Hadriana), built by Severus Alexander 
A.D. 226, and utilising springs near the Via Prenestina. 
All these old aqueduct waters were very hard. There do 
not appear to have been at the city termini of the 
aqueducts any large service reservoirs containing from 
one day to six days’ supply of the quantity dischargable 
by prs | aqueduct, as would be the case nowadays, but 
merely small tanks (piscine), and from which pipes of 
lead or earthenware fortified with concrete were taken 
off to provide water to separate private consumers, baths, 
fountains, &c. All the aqueducts bringing in water from 
the east ap to have c the north-east side of the 


city towards the Diocletian baths—that is, to the neigh- 
bourhood of the present Central Railway Station. 

We have been accustomed to hear of the enormous 
volumes of water brought intu Rome by the aqueducts 


which existed about the ppaniee of our era, and 
described by Frontinus, and I have always thought there 
must be some exaggeration about the figures. In those 
— it is clear the full volume of water was not gauged 
either at the intake or the delivery ends of the aqueducts, 
and no one seems to have understood the methods of 
calculating the quantity from the slope and sectional area. 

Frontinus’s estimations were based on the discharge of 
a number of ajutages or apertures of various sizes, and 
he did not appreciate the difference between the discharge 
of, say 100 separate 1-in. apertures, and that of one 
aperture whose sectional area was the sum of the 
aggregated 100. His standard ajutage or unit of measure- 
ment for water in motion was a ‘‘ quinaria,” or circular 
aperture 0.632 of an English square inch. 

Mr. Herschel claims to have discovered that Prony was 
at the bottom of the erroneous estimations of the total 

uantity delivered, as in the “Memoires de l’ Academie 
yale, A.D. 1817,” Prony says: “Jf we assume that the 
head acting on the quinaria was equal to its length—this 
being the custom in Rome in 1810 with respect to the 
‘oncia Romana’—and if we assume a discharge freely into 
the air, the value of the quinaria will be so many gallons 
per 24 hours.” 

Every writer since then, except Blumenstihl and Bel- 
grand, has ignored the two #fs of Prony: then, using his 
conjecture as a fact, and otherwise ae quanti- 
ties, has stated the consumption to have been about 
312,000,000 gallons in 24 hours. But these figures are 
absurd, for they would necessitate velocities in the aque- 
ducts which could not possibly exist, and after a pains- 
taking study of all the conditions of the sources, conduits, 
and distributing appliances, Herschell finally comes to the 
conclusion that instead of the 312,000,000 gaJlons, a more 
likely quantity to be carried daily by the nine aqueducts 
of which Frontinus had charge was about 70,000,000 gal- 
lons, 25,000,000 gallons being lost or utilised en route, 
and 45,000,000 gallonsdelivered into the city. But weknow, 
both from Frontinus and Pliny, that the nine aqueducts 
were seldom all in working order, two or three generally 
being out of use for repair. For this fact it will be right 
to make a still further deduction, probably to 32,000,000 
gallons, or, on the assumed population of that date of 
1,000,000, 32 gallons per head per day. 

his may not seem a very large quantity, considering 
the great volumes undoubtedly used for baths and foun- 
ssc _ on the other — we must epee that - 
purely domestic purposes the greater part of the ple 
used only such water as was carried to their homes ag 
upon the heads of slave and other women, and that many 
local sources were also available. 


(To be continued.) 





ENGINEERING IN WALES.* 
By Sir W. H. Preece, President, K.C.B. 

It is difficult to realise the fact that at the commence- 
ment of the present century there was no continuous safe 
road through North Wales. 
to be dismantled and carried over the hills on the backs 
of ponies. There was no protected harbour on the coast, 
and probably a steam engine did not throb upon the ear 
within the boundaries of the Principality. 

When I left my native place, Carnarvon, in 1845, not a 
single mile of railway existed in the country, and such a 
—s as a dock was unknown on that side of the Princi- 
pality. 

Now, at the end of the century, there are no finer roads 
in the world than those that penetrate the Snowdonian 
range. The bridges that span the Menai Straits were 
for a season the eighth wonder of the world. The rail- 
way development in South Wales is not to be excelled 
anywhere, and nowhere in the world can be found such 
docks and harbours as those which have been constructed 
in the Bristol Channel, in Milford Haven, and at Holy- 
head. Glamorganshire vies with Lancashire and York. 
sbire in the busy hum of wheels and the roar of the iron 
rollers. The black cloud-capped shaft and the white 
fleecy wasteful steam pipe disfigure the landscape as much 
here as anywhere. Welsh coal, slate, iron, copper, zinc, 
lead, granite, and lime are scattered over the face of the 
earth. Not satisfied with the water of their own water- 
bearing districts, great towns like Liverpool and Bir- 
mingham are tapping its pure water supplies. The great 
metropolis itself is casting thirsty looks at Wales’s sup- 
posed wasted streams. Wales has become the dumping- 

und of the engineer, and a busy, thriving centre of the 
abourer, the manufacturer, and the merchant. Great 
towns have sprung into existence in valleys where only 
the wild ea grazed, and hundreds of thousands of people 
are found where solitude reigned within our own memo- 
ries. Inno part of the world is greater industrial pro- 
= evident than in our beautiful country, and nowhere 

ve greater fortunes been made. 

It is thus evident that Welshmen and Wales have been 
much associated with engineering. By engineering, I 
mean applied science—the application of the principle of 
energy, the ges powers of Nature, to supply the wants 
and add to the comfort, health, and y= of man. 

Sir re Myddleton, a native of mbighshire, pro- 
jected and constructed the New River, which has sup- 
plied London with water since the days of James the 
First. It was finished on Michaelmas Day, 1613. Sir 
Hugh was ruined, but he was created a baronet. The 
king paid half the expenses. The 72 shares which in his 
day paid only 5/. per share per annum, now secure 3000/. 
perannum. — : 

Lewis Morris, the grandfather of your first President, 





* An address delivered before Undeb y Brythoniaid, 
Birmingham (the Society of Ancient Britons), October 30, 
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was a land surveyor, and held the appointment of co 

lector of customs and salt duties at Holyhead. In 173 

the Admiralty appointed him to survey the coast of 
Wales, and his survey, which was lished in 1748, the 
first known publication under the authority of the 
Admiralty, is a most valuable and useful record of the 
complicated navigation of on Bar and the Menai 
Straits 152 yearsago. He wasa scientific engineer, and one 
of his inventions was called the ‘‘ Porcupine.” It was 
used to erode or disintegrate the surface of bars and sand. 
banks, so that they might be easily removed and dispersed 
by the scour of the tide. A somewhat similar, but in. 
finitely superior, machine has only recently been re. 
invented by Mr. W. H. Wheeler, and called an “‘ Eroder,” 

The Romans introduced the bridge into Wales. The 
Welsh word ‘“‘ pont” (pons) indicates this fact. Welsh 
bridges are numerous, and in many cases sui generis, 
William Edwards, who was born in Glamorgansbire in 
1719, was a self-made genius. In 1746 he undertook 
without any engineering training, to build a bridge over 
the Taff. He did so, and it was much admired. ft stood 
for 2} years, when it was completely carried away by a 
tremendous flood. He immediately commenced a new 
one of one arch, having a span of 140 ft. The arch was 
complete, but the keystone was crushed out by the 
enormous pressure over the haunches, and the bridge was. 
wrecked. Undaunted, Edwardsimmediately set to work 
with a new and original invention. By means of three 
circular openings through the haunches of the arch, he 
so reduced their weight and the pressure that the bridge 
was completed in 1755, and it remains to this day at 
Pontypridd a beautiful object, and a splendid monument 
of his patience and perseverance. Thus, our knowledge 
of engineering principles was in the past acquired through 
disaster. These principles were the lessons of failure, 
Modern practice is, in reality, only a survival of the fittest. 
Advancing knowledge and technical education have rele- 
gated such teaching to history. Engineering is now a 
faculty of all our universities, and the highest branch of 
scientific application. 

The road from London through Shrewsbury to Wales 
has always been the great — to Dublin. Telford, 
the most eminent engineer of his de , Was commissioned 
in 1818 by the then Government to perfect this road for 
mail coach traffic to Holyhead. He made a new broad 
road from Shrewsbury through the Valley of Llangollen 
and the mountains of North Wales, crossing the Menai 
Straits by a chain suspension bridge, and traversing 
Anglesey to Holyhead. The Menai Bridge remains one 
1 most beautiful in the world. It was finished in 

5. 
Itis said that an ancient Welsh bard and seer predicted 


‘ Tl] rise and dress myself in Mona’s Isle, 
Then in Caerleon to breakfast stay awhile, 
In Erin’s land my noontide meal 1’ll eat, 
Return and sup by Mona’s fire of peat.” 


The realisation of this prophecy is now possible. 

When railways commenced their rapid and irresistible 
ress, Chester became an important centre, and the 
inevitable route for Ireland. The Chester and Holyhead 
line was constructed and the Conway river or estuary, 
and Menai Straits were crossed by Robert Stephenson 
by a new kind of bridge. The Britannia tubular bridge 
was, 50 years ago, considered the most wonderful engi- 
neering structure in the world. It crossed the Straits 
about a mile southward of Telford’s Bridge. A rock in 
the centre of the channel—the Britannia rock—formed 
a convenient foundation for the centre pier or tower 
230 ft. above high water, supporting the centres of two 
continuous tubes or hollow girders, through which tke 
trains pass, strong enough to their own weight and 
any possible laden trains passing through them. Two 
other towers, 190 ft. high, one on each shore, supported 
the ends of the sea and the shore tubes. The lifting of 
the four sea tubes into their final position from the water 
level by hydraulic power created an immense censation. 
The shore tubes were built on scaffolding in situ. The 
first locomotive passed through early in March, and the 
line was opened for traffic in October, 1850. We are to-day 
celebrating its Jubilee. 

The engineering of Wales is principally devoted to the 
utilisation of its minerals won from the bowels of the 
earth. 

The principal minerals extracted in th3 year 1899 were 
as follows : 


Minerals. North Wales. South Wales. 
‘ons. Tons. 

Coal 2,900,000 28 628,767 
Fireclay ... fe 107,929 
Copper ore 1,617 

Zine 13,980 : 
Lead ,, 15,489 933 
Ironstone... ae 6,969 
Igneous rocks 497,157 216,330 
Slate 470,269 5,600 


It is evident that such a large output of material must 
employ a large number of persons, and involve many in- 
teresting engineering processes. ae 

The total number of — employed in mines and 
quarries in the United Kingdom is 862,161, of whom in 
Wales there are employed in raising : 


133,890 
Site 17,679 
Igneous rocks ... _... 18,355 
Other mines and quarries 12,000 
181,924 


Total 


Such numbers of persons cannot be employed in dan 
gerous operations without accident. 
The fatal accidents were in 1899: 
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Killed. Injured. 
Collieries ... «+ 180 529 
Ore and slate mines 11 212 
Quarries . ; 22 352 
Total .. 213 1093 


The death rate, that is the number of persons per 
thousand who died from these accidents was : 


Collieries ... |.» 1.85 
Ore and slate mines 1.04 
Quarries ... 0 we 93 


- [he principal causes of these calamivics are personal 
ignorance or carelessness, and are remediable, but there are 
many of them inherent to all such risky occupations. 
Regulations and supervision by the adoption of all pos- 
sible precautions can only reduce them to a minimum. 

The fatal accidents which occurred in 1899 have been 
classified. Of every 100 accidents in the United Kingdom 


there were : 


On the surface ... www 125 
Underground, miscellaneous ... 26.5 
<i in shafts = or 8.5 
me falls of roof and side... 46.9 

ef explosions of firedamp 
and coal dust ae 5.6 


These were due to : 
Naked lights. ‘ 
Unprotected machinery. 
Unsystematic timbering. 
Bad explosives and fuses. _ 
Projection of stones in blasting. 
Imperfect working arrangements. 
Improper handling of material. 


Parliament has done its duty very thoroughly in ing 
measures to remedy these evils. The principal ats in 


force are : 
1, The Coal Mines ns Act of 1896. 

2. The Metalliferous Mines Regulation Act of 1872. 

3. The Quarries Act of 1894. 

The Home Office is the Department responsible for 
seeing these Acts carried out. The country is divided 
into several districts, over each of which an inspector is 
appointed. North Wales is one district and South Wales 
another. Some of these inspectors are very distinguished 
men. To one of them—Dr. Le Neve Foster, F.R.S. 
I am indebted for much of the information I have 
given you. 

The inspector not only inspects mines and enforces 
statutory obligations, but he inquires into every accident. 
His reports explain how the accidents happen, and tend to 
assimilate the system of working everywhere, and those 
who read these reports have their attention called to 
serious defects. In France, where central Government is 
supposed to be paramount, there is an admirable associa- 
tion of private manufacturers voluntarily constituted for 
the prevention of accidents. It is doing great service. 


Such an association would be of great value in this country. | ., 


Insurance companies do a great deal to check fires, boiler 
explosions, and machinery accidents. The Government 
can only suggest cures after the mischief has been done. It 
can order and advise, but it cannot specify the best modes 
of doing work and of ee practices. It 
cannot enforce systematic timbering in mines or the use 
of automatic machinery, such as the lubrication of engines, 
coupling up railway coaches, or the feeding and dis- 
charging of bricks. In America mutilated hands and 
fingers are scarcely known in brickmaking factories, while 
in the United Kingdom they are frequent. Voluntary 
associations could do what the Government cannot do. 

The influence of legislation and inspection in this 
country is, however, very valuable. The total accident 
deaths in mines and quarries for the whole country per 
annum was, for 


Death Rate, 
Ten years ending 1882... 1129 2.24 
” ” 892... 1032 1.81 
Seven years ending 1899 .. 916 1.26 


This means that 213 lives are being saved every year by 
legislative action. The death rate is still too great. 

They certainly do some things abroad better than we 
do them in England. They have introduced in their coal 


mine3 systematic timbering, and in those at Courritres 
temporary iron supports acting as shields. 
The death rate from falls of roof and side during the 
ten years 1890-99 was, for 
The United Kingdom ...  ... 79 per 1000 
All France ... se m3 ge \ ia 
Courriéres Mines . . 1B. gy 


It is unfortunate that we must so often go abroad for 
yiatom, progress, and commonsense. The deaths from 
alls of roof and side in the United pe ae in 1899 were 
= If the Courriéres plan could be opted universally, 

is number would fall to 91; 365 lives could be saved 


annually, 
(To be continued.) 








Frencu Rattways.—Thel i i 

: AILWAYS,— ength of railway now in opera- 

_ upon the six great French systems is 23, miles, 

Solemn bered with 23,0458 miles in October, 1899. It 

ea that new lines have been opened during the past 
ve months to the extent of 251} miles, 





Goxp In Corza.—The workin i 
, g of gold in Corea appears 
making steady progress. The value of the gold 


Eid last year was 2,933,383 yen, as com with 
yen in 


: pared 
a5 yon in 1898, 2,034,079 yen in 1897, and 1,390,412 
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mentioned, the Specification 


in each case; 


after 
sealed, when the date of sealing is given. 
—— may at any time within 
advertisement of the 


~ notice at the Patent O 

‘atent on any of the grounds mentioned in the Act. 
ELECTRICAL APPARATUS. 

19,710. 8S. G. Bro London. Wireless 


wave telegraph receivers may operate with 


impulses of unidirectional or alternating = rity, or is employ 
le 


unvarying force in combination with a device 


Fig.1 i Fig.2. 


Ke 
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magnetic filings in op; 


ition to the force of gravity, and (w 
the magnetic polarity is alternating) of residua 


interrupt the circuit thro 


ccepted September 19, 1900.) 

18,759. C.C. Fowler and the Reason 
Company, Limited, Brighton. Cable 
{3 Figs.] Septem 
connecting box for concentric conductors is made up with 
tions of cable projecting outwardly, so that although the 











may be relatively small, it may yet be ible to make a satis- 
factory junction with the cables to be led to it, the work being 
done under more convenient conditions than obtain when the 
joints must be made in situ within the very limited space avail- 
able in the interior of the box. (Accepted September 19, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
21,734. W. J. Crossley, Manchester, and J. Atkin- 
Cheshire. Go as 


son, Marple, eo. 

{ft Figs.) October 31, 1809.—In Otto cycle engines, with vari- 
able admission, one lever is arranged to open the gas and charge 
admission valves by means of a cam and roller, whilst a second 
and it may be lighter lever, cam, and roller control the valves 
when once ed, and decide the variable timing of their 
closing. At ‘the time of closing, the opening gear has been dis- 
engaged. The variable closings may be obtained: by using dies 








with variable depths of notches, into which knife edges engage 


“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


The number y iven in the i i te stated 
le 1 roo; wnere none are mentioned, the Specth — 


not wdlustrated. 5 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
C of Specifications may be a eee 
h, 25, cover ag Buildings, Chancery-lane, W.C., at 
agp oe yey gpa 
The date of advertisement of the of @ complete 
fication is, in each case, given abstract, unless the 


two months from the date of 
of @ complete Specification, 
of opposition to the grant of a 


wn, Tele- 
graphy. [6 Figs.] October 2, 1899.—In order that Hertzian 
1 ater rapidity, this 
invention provides a combined coherer and decohering device, in 


which netism is caused to operate directly and without 
mechani intervention upon the contacting bodies of the 
Hertzian relay. The magnetic force is applied either in rapid 


in 
y roducing mecha- 
nical vibration. In the majority of the devices described the mag- El 


netic force tends to improve electric conductivity, and to act on 
en 


magnetism also ; 
or in opposition to movements brought about by mechanical 
ock. In one arrangement the magnetic impulses operate to 
h a pair of contacts normally closed 
or nearly so under the action of spring force. Adaptations are 
provided whereby devices according to the invention may be 
rime or used in combination with apparatus of known kind. 


ufacturing 
Disconnecting 
r 18, 1899.—A connecting and dis- 


box 


at each reciprocation of the levers, as on the present ‘‘ Crossley 
system, the dies being moved ‘into any desired — to suit 
any of the notches by means of the governor. these notches 





can be made narrow, the working range of the governor can thus 
be kept small. An alternative arrangement and contributory 
devices are provided. (Accepted September 19, 1900.) 


20,793. J. Richardson and F. 8. Highton, Lincoln. 

ectri vernivg Gas Engines. [6 Figs.) Oc- 
tober 17, 1899.—Admission of combustible mixture to the cylinder 
is governed by an electromagnetic device, and the whole is so 
disposed in such manner that should the magnetising current cease 


Big.2. | | 


























1 ys © 
Oj 


20103 


for any reason, admission of combustible to the engine cylinder is 
poe ee A double valve and solenoid arrangement is bed, 
and provision is made for — this arrangement with the 
1900)? centrifugal governing device. (Accepted September 19, 


8456. H. Burrows, Shooter's Hill, Kent. Costing 
Preqeotaee. {4 Figs.] May 8, 1900.—The mould or chill is o 
suitable form for the projectile required, and has in its upper 
part a slightly coned seat, which may be recessed midway, so that 
on reception of the core, which has a co ingly coned 
seating of the same dimensions, the cone shall bear on its top and 

















bottom surfaces. It is stated that, after inserting the core and 
ressing it home, the outer cone of the mould the cone of 
the core so tightly that the whole is sufficiently tigid to allow of 
the metal being poured without fear of undue disturbance of 
the core, which remains practically concentric during the casting 
operation. (Accepted September 19, 1900.) 


3529. H.S. London, Dies and losives. 
(7 Figs.) tb Mat ttle invention an a die 
whose various parts are se te, and which is intended for use 


in the manufacture of longitudinally perforated rods of nitro- 
explosive. The annular opening of the die is centrally inter- 
rupted by a number of projecting pins which, with the pin pro- 


Fig.2. 
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in the rod of explosive, are remov- 
able, and are held in place by an arrangement of key-like heads, 
which fit into sockets in the interior and inner surface of the die, 
The claims relate to the die, and to the sectional form of the _ 
forated rod of explosive produced thereby. (Accepted Sep- 


ducing the central perforation 





tember 19, 1900). 
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MACHINE AND OTHER TOOLS, SHAFTING, &c. 


22,397. E. T. Cleathero, Altrincham, Chester. 
Printing Machine Brake. [5 Figs.) November 9, 1899 — 
This invention relates to improvements in brakes, and is specially 
applicable to such machines as stop cylinder printing machines. 
A shoe is mounted to work in guides in a direction from and to- 
wards the brake wheel, on that side of the wheel opposite to the 
bight of the brake band. The shoe is pivoted upon a lever intro- 
duced between the end of the brake rod and the brake band. The 





brake power is applied to the lever in the direction f.r forcing 
the shoe on to the brake wheel at the same time that the band is 
pulled down thereupon. The shoe guide may comprise a vertical 
slot ina plate suspending the shoe from the axle of the brake 
wheel, and in which slides a stud projecting from the machine 
frame. The brake rod is fitted with an adjustable spring or equi- 
valent means for regulating the power applied. (Accepted Sep- 
tember 19, 1900 ) 


19,237. A.and F. Drummond, Pinks Hill, Guildford, 
Surrey. Lathe Beds. [2 Figs.) September 25, 1899.—In 
gap lathes, according to this invention, guides are provided on the 














19837. 


level of the gap base so as to form an additional bed for the slide 
rest to allow of the customary gap piece being dispensed with. 
(Accepted September 19, 1900.) 


14,533. C. Opel, Russelsheim-on-Main, Germany. 
Band Brake, {1 Fig.) August 14, 1900.—In the form of band 
brake illustrated, the band is locked upon the brake drum in such 
manner that should the wheel attempt to turn in either direction, 





the band becomes more closely held in contact with its surface, 
and can only be released by an intentional backward movement 
of the brake lever upon the pivot atitsbase. (Accepted September 
19, 1900.) 


20,132. J. Hooks, Watford, Herts. ~ tpg | 
Tool. (3 Figs.) October 7, 1899.—Apparatus according to th 

invention for cutting or slotting holes in doors comprises an 
auger or bit in combination with means to enable it to be travelled 














backwards and forwards in the slot or hole, so that it can clear 
itself and the hole it is making in the wood operated upon. Upon 
the door or other article in which the hole or slot is to be made is 


or cross-piece through the centre of which passes the auger, and 
at some suitable point upon this auger is a worm engaging in two 
wormwheels, one on each side of it, each of the said wormwheels 
working on a screwed spindle fixed at the side of the saddle, so 
that asthe auger is caused to revolve by a wheel or loaded handle 
the worm engages in the wormwheels at either side of it and 
causes the saddle carrying the auger to move in a lateral direction 
until the hole or slot to be made is sufficiently long. (Accepted 
September 19, 1900.) 


PUMPS. 


20,533. R. McGregor, Glasgow. Pumps. [2 Figs.) 
October 13, 1899.—In a pump the object of which is to furn 
acontinuous delivery of water, the pump case is divided into 
two compartments, one of which is connected to the supply, and 














the other to the delivery pipe. In the partition between the 
compartments there are two or more cylinders with pistons 
arranged so that when in action one or the other is always draw- 
ing water from the supply and delivering it to the delivery pipe. 
(Accepted September 19, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
12,534. P. Davies, Southfields, Surrey, and A 


Ross, London. Steam Boilers (6 Figs.) June 15,1899. 
—This invention has reference primarily to liquid fuel water-tube 


=e 


























boilers of the kind described in Specifications Nos. 6703 and 
14,791 of 1898. The combustion products enter a zig- flue at 
the top and travel downwards in contact with and in a direction 
parallel to the tubes. (Accepted September 19, 1900.) 


VEHICLES. 


14,051. The Traction Development Company, 
Limited, London, (G¢. F. M. Smith, Dessau, Germany, and 
W. M. Smith, Amsterdam, Holland.) Exhaust Gas Cooler. 
(2 Figs.) August 4, 1900.—In this apparatus for cooling the 
exhaust from gas and oil engines on motor cars or the like, the 
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exhaust from the motor cylinders passes first through tubes to 
silencers, and from thence through pipes to a system of tubes on 
the roof of the car, which system comprises a number of ser- 
pentine or parallel tubes having radiating ribs or flanges which 


products of combustion, oil, vapour, and hot air, are cooled in 
this system to near the temperature of the atmosphere, and the 
condensable constituents of the exhaust are condensed to the 
liquid state and may be withdrawn through outlets, whilst the 
roducts of combustion yy with air escape in a cooled and 
nvisible condition. There is one claim which is as follows: 
** Apparatus for cooling the exhaust from gas and oil engines on 
motor cars consisting of a system of tubes having radiating ribs 
or flanges on the roof of the car through which system the ex- 
haust is made to on its way to the outside air, substantially 
as described.” ccepted September 19, 1900.) 


MISCELLANEOUS. 


51. M. E. Douane, Paris. Refrigerating Appa. 
ratus. [7 Figs.) January 1, 1900.—-In this Sommeeticn _ 
gerator, and in a compact form of the same adapted to be actuated 
by hand, and which, in the model illustrated, has the cooler 
shown on the left-hand side of the drawing, there is a hollow 
standard surmounted by a single-acting cylinder, the top of which 
has valves for suction and discharge. The space above the dis- 
charge valve communicates with a coil leading by a tube to the 





stopcock serving for the admission of the refrigerating liquid in 
the cooler. The chamber underneath the suction valve com- 
municates by a pipe with the cutlet of vapour from the cooler. 
A gauge screwed upon a nozzle. shows the pressure in the cooler. 
The — of the compressor is worked by a rod and crankshaft 
which pagses through a stuffing-box in the side of the hollow stan- 
dard. ‘‘Cooler” devices for use with the substances to be re- 
frigerated are described. (Accepted September 26, 1900.) 


_ 22,808. G, Enrico, Turin, Italy. Bicycle. [3 Figs.] 
November 15, 1899.—In this bicycle the rider stands upon the 
pedals, and the action of the feet is not entirely rotary, but more 








nearly resembles the motion of the feet in walking. The back 
wheel hub drum contains a gearing-up device. It is stated that 
the machine is specially suitable for female riders. (Accepted 
September 19, 1900.) 


18,061. W. W. 8S. Moncrieff, London. Sewage 
Treatment. (2 Figs.) September 7, 1899.—According to 
this method of providing a large supply of air to bacterial beds 
or filters, the said filters are ers ly made of a length appre- 
ciably greater than their width, and under the filtering material 
and across the smaller dimension of the bed run a number of 








llel percolating tubes which communicate with a conduit run- 
oe the whole length of the filter and provided with means for 
exhausting air therefrom. The arrangement is stated to serve 
for circulation of air oe tat nen re corbanle actos 
from the sewage at such a e ox ing 
action of the air is of considerable effect. (Accepted September 
19, 1900. 





Descriptions with illustrations of inventions ted in the 
United States of America from 1847 to the pre i ine, one 











fixed a strong frame of cast iron, on which is mounted a saddle 


are approximately at the temperature of the atmosphere. The 
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HENDEY-NORTON METRIC THREAD CUTTING LATHES. 


_ THESE MACHINES were awarded a GOLD MEDAL at the PARIS EXPOSITION. 


Continental works and others using the metric system of computations, 
should not defer their desire to buy a Henpgy-Norton Larue for fear of 
having to rely upon the few odd metric threads usually obtained on ordinary 
lathes by special change gears. ALL SIZES of Henpry-Norron Laruss 
are furnished with gears and lead screw in metric pitch ; and range of threads 
indexed is adapted from lists prepared by the “Société D’Encouragement 
Pour L’Industrie Nationale” of Paris. 

Moreover, nothing is missing from these lathes which is part of a regular 

.Henpey-Norton Larue. 
















































Win. by 6 ft. Hendey- -Norto7 Metric Lathe. 
MANUFACTURED BY 


THE HENDEY MACHINE COMPANY, Torrington, asa U.S.A. 


Our Agents are: -—CHAS. CHURCHILL & co., Ltd., London, for Great Britain. ©“ ADPHE. JANSSENS, Paris, for France. 














wcrc PETER BROTHERHOOD, ae 
SIMPLE or COMPOUND 7 HIGH-PRESSURE 
9.CVLINDER ENGINES — 7 MECHANICAL ENGINEER. AIR 
ove ortoconet. Belvedere Road, Westminster Bridge, LONDON, 8.2, COMPRESSORS 
a —— a | TORPEDO SERVICE, &, 
FOR DRIVING AS GENERAL UBE 1 BRIT 
FANS, = Sh ne 
CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, ~ HIGH-SPEED 
DYNAMOS ENGINES 
eakaPcin oa 


Driving Dynamos, &c 
48 SUPPLIED FOR 
H.M. YACHT “VIGTORIA & ALBERT,” 





MACHINERY, 


AS LARGELY USED in the BRITISH H.M.8, " ROYAL SOVEREIGN,” 
AND FOREIGN NAVIES, Ms. * J GEORGE,” 
HM.S, “ |, LEVIATHAN,” 4145 





H.M.S. “GOOD HOPE,” &c., &. - 








 GHORGEH HLLIOT & CO. 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANC’S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, &c. 
——_OFFICE : 16, GREAT GEORGE STREET, WESTMINSTER, ._ LONDON. 


THE LEEDS FORGE COMPANY, Ltd., LEEDS, _ 


(AGENTS: Messrs. TAITE & OARLTON, 68, QUEEN VICTORIA STREET, E.O.) 


MAKERS OF EVERY DESCRIPTION OF PATENT PRESSED SIRE ROLLING. STOCK, 




















Suitable for any gauge. 






L fe ee | —— 
ee seer §@6©36. GOAL ~ WACON 


NF... hie 4 It. 8} in. gauge. 
serene $788 


Tare: 18 tons 16 cwt. 
Capacity : 1147 cubic ft. 

: Length inside: 89 ft. 8 in. 

withthe ordin are “88 ere id in train length 40 rer cent, ‘Width: 7 ft. 3 i, mae 

and 25 per ccnt. respectively. The eee wagon will safely traverze curves of 100 ft. radiur. Length over Buffers: 43 ft. 
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Patent 
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Sole Licensees of the Weston Patents for Great Britain and the Colonies. 
We make Centrifugal Machines for the separation of liquids from solids, 
and for the separation of liquids of different densities. 


OVER 6,000 MACHINES MADE BY US ARE IN USE. 





We are also Makers of Steam Engines, Pumps, Conveyors, 
Elevators, and all Plants for the treatment of Sugar after 
boiling. Very special attention is given to Crystallization in 


Patent Water-Driven 
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Parent "STEEL-FRAME WESTON" 
WATER DRIVEN. 
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Patent Water-Driven 
Pivot Hydro-Extractor. 
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Oil Economiser. 
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LIiMmiTrED, 


MAKERS OF 


: | BERRY s 


ooo |]? 


PATENT 


ia HYDRAULIC 
VALVES 


WHICH ARE FAR 
SUPERIOR 
TO ANY OTHER. 














2-in. Double Working Valve, ren 
Bronze, for 1500 Ib. per square inch. 








‘ANY VALVE 
SENT ON 
“APPROVAL. 








l-in. Lever Stop Valve. 


ENRY BERRY & GO. 


CROYDON WORKS, LEEDS, ENGLAND. 





4-in. Single Working, with Automatic Intensifying 
Valve, for 1000 Ib. and 8 tons per square inch. 


When sending enquiries please state bore, working 
pressure, single or double working, whether for 








2-in. Double Working Valve, Forged Steel, for 
23 tons per square inch. 


ANY VALVE 
SENT ON 
APPROVAL. 





two or more pressures, and give full particulars of 1-in. Double a sséurp Single 


Working Valve, for 1000 Ib. and. 


lb. per square inch. requirements, or quotation cannot be given. 2 tons per square inch, ™0 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 
Telegraphic Address : “ENDHAVOUR, LONDON.” | 
Purchase, Inspect, and Ship Material and Estimates, Plans and Specifications sub- 
Machinery for Engineers and Contractors mitted for all classes of Machine Tools, 
abroad, and act as Home Agents for Machinery, Sea-going and River Steamers, 
Foreign Dockyards, Arsenals, Railways, Barges, Dredgers. Rails and Rolling 
Engineering Shops, Foundries, &c. Stock provided to Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 
— CORRESPONDENCE INVITED. —— 


Monthly Prices Current of Engineering Material mailed free on application. 





Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code; The Universal Mining Code; and our own Private Code. 




















LLEWELLINS’ MACHINE 00,,Bristol.| 00., + Bristal. 


===EMERY WHEELS. 


18 ft. 18 ft. diameter. 


SPECIALITIEG = 


WORM GEARING 
on PRICE LISTS FREE ON APPLICATION. 
CUTTERS 


vez res 2s"Sioc-|MITCHELL’S EMERY WHEEL CO, 


worked, 3610 


"HEHEN soi” _ , 
IM Pe 4 os nu Work) SPECIFY THE Mill Street, Bradfor d, 


/maiCOG WHEEL BRAND 
MANCHESTER Rita | £MaANnNnCHESTBER. _ 

















THE BEST AND THE ONLY GENUINE. 
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THE MESSAGERIES MARITIMES AT 
THE PARIS EXHIBITION. 


/was not so imposing as that of Germany, or so 


| heavily loaded with decoration. 


The Messageries Maritimes, which occupied this 


A sHort time since (see ENGINEERING, page 455, | pavilion, was founded in 1851 to undertake the Medi- 


able pavilion devoted to the exhibits of the German 


merchant marine ; this week we propose to notice a 


somewhat similar pavilion which was erected and 
filled by the French Messageries Maritimes. 

The marine exhibits at the Exhibition, or at all | 
events, those belonging to the merchant class, fell 
within the Group devoted to Civil Engineering and 


ante) we described in some detail the very admir- | terranean postal services, which had been previously 


| under the charge of the State; it is the oldest of 


all the large French oe companies. From 
small beginnings, it established successfully other 
postal lines, at first with Portugal and South 
America, then with French Indo-China, China, 
Japan, New Caledonia, East Africa, &. At the 
present time the steamers of this company carry 





steamers ; they completed this retrospective and 
contemporary exhibition by a number of small 
and beautifully executed models of the most modern 
engines which are in use on such ships as the 
Australien and the Laos, and by others belonging 
to the first and earliest vessels of their fleet. The 
only point in which the arrangement of the exhibit 
appeared defective was, that it was impossible to 
follow methodically the progress and transformation 
of the fleet: in a pavilion erected on a somewhat 
restricted area, it was not possible to instal all the 
models, plans, &c , according to their date. We 
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GENERAL VIEW OF THE Port or La Crorart. 
































Tue ‘“‘Inpus” Leavine La Crorat. 


Transportation, but as the palace erected specially 
ra the exhibits in this Group was quite insufficient 
a its purpose, and as the Messageries Maritimes 
- aa to make as effective a display as possible, 

ey willingly accepted the alternative of erecting 
® special pavilion for their own use ; this pavilion 
was on the bank of the Seine adjoining the corre- 
sponding German pavilion. The building itself 
was admirably adapted for its purpoee, though it 





‘annually more than 153,000 persons, and travel 
about 1 million nautical miles; the fleet comprises 
| 62 ships, almost all of which have been built in the 
company’s works at La Ciotat. 
The Messageries Maritimes, in the elegant timber 
| pavilion which it erected near that of the Peninsular 
and Oriental Steam Navigation Company, had the 
‘excellent idea of showing, not only their modern 
‘ships, but also models and plans of their oldest 
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must content ourselves, therefore, by reviewing 
the contents, or, rather, the more interesting por- 
tions of it, as they presented themselves to the 
visitor. On entering the building through the 
end door on the left, there was seen, attached to 
the wall, a plan of the steamer Australien, which 
was designed by Mr. Resbec especially for the 
Australasian service, and combines all the neces- 
sary qualities of a passenger vessel, as regards com- 
fort, with the somewhat moderate speed which is 
considered sufficient on this route. The Australien 
was built in 1890. She is 482 ft. long, 49 ft. 3 in. 
beam, and 36 ft. 11 in. depth of hull. She 
can'accommodate 352 passengers, and at her trial 
developed 17.53 knots; hcowever, she has never 
run at a higher speed than 15 knots. The draw- 
ings which illustrated this ship were remarkable 
for their completeness and beauty of execution, 
as well as for the large scale, which was sufli- 
cient to show the minutest detail. Along a series 
of tables parallel to the wall were arranged the 
small models. Among these was one of the engines 
of the Australien, placed by way of contrast close 
to one of the first engines built by the Company. 
The Australien is fitted with Belleville boilers regis- 
tered for a pressure of 170 lb. per square inch. 
The engines are triple-expansion, and the cylin- 
ders are 44.09 in., 67.93 in., and 106.30 in. in 
diameter ; the length of stroke is 53.15 in. Close 
beside the plan of the Australien were a series of 
photographs and drawings of the Laos, about which 
we need say nothing here, as they are practically the 
same as those we have already published (see ENa1- 
NEERING, vol. Ixvii., pages 413, 484, and 544). This 
type of ship was also designed by Mr. Resbec, the 
chief constructor of the company, and it has served 
for quite a series of similar steamers, the Indus, 
Tonkin, Annam, &c. There was a fine drawing of 
this last-named ship, made to the same scale as that 
of the Australien ; in fact, it was an excellent idea 





of the Company to use the same scale throughout as 
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far as possible. Doing so enabled a more useful 
comparison to be made. The Annam is the most 
complete boat of the Laos type, and a few particulars 
of it will be in place here. Although the beam is 
60 ft. 9in., the length was restricted to 442 ft., 
because the vessel is required for the River Saigon. 
The maximum displacement is 9850 tons on a 
draught of 25 ft. 8in. On its trials the Annam 
made the relatively high speed cf 19 knots, an ex- 
cellent result for a vessel in the design of which 
speed was a secondary consideration. The com- 
pany are naturally very proud of the Annam, and 
they exhibited on a separate table a number of small 
models relating to the ship. Thus, there was a sec- 
tional model of a part of the stern, showing 
the screw-shaft tunnels; and the arrangement 
was shown for supporting the shafts outside the 
stern. This model indicated also the admirable 
way in which all space is utilised in this part of the 
ship ; it showed the manner in which either of the 
screw shafts may be disconnected when it is desired 
torun with asingle engine. In another sectional 
model, the two engines were shown placed symmetri- 
cally on each side of the longitudinal bulkhead ; all 
supplementary services are performed by indepen- 
dent motors. Ina third partial model was shown a 
portion of the Belleville boiler installation, or rather 
of their furnaces, with jointed bars, an invention 
of Mr. Moutte, one of the assistant engineers at 
La Ciotat. It is claimed for this system that it has 
the considerable advantage of being able to regulate 
automatically the upper level of the bars ; it has 
given excellent results, and the system is in 
general use on the steamers of the company. 
Adjoining the drawings of the Laos were some 
decorative paintings, which contributed largely to 
the beauty of the pavilion; there were also 
panoramic views of Marseilles, as the city is 
seen on quitting the port. There was also a series 
of plans showing the development and actual con- 
dition of La Ciotat Works, and also of the ports of 
that town, the existence of which depends practi- 
cally upon the company. These plans were sup- 
plemented by a number of excellent photographs. 
The principal dry dock of these works has a length 
of 534 ft. 9in. It would appear as if the limits of 
size had been reached in the construction works 
of La Ciotat, as even now the greatest precautions 
have to be taken in launching the large steamers on 
account of the contracted area of the waterway. 
After passing a large chart, where the very original 
idea was carried out of showing not only the ocean 
routes of the company, but also the point where 
every one of their steamers was located at the same 
moment on July 14, 1900, were two long tables for 


the small models to which we have already called 
notice. Among them was an_ interesting little 
model of the engines of the Narval, which had been 
lost sight of for many years, and had been recently 
discovered among the early archives of the com- 
ny. The Narval was one of the first steamboats 
uilt for the French Government : the engines had 
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two cylinders and were direct-connected to the 
wheel shaft; the power of this ancestor of the 
engines of to-day was 220 horse-power. Beside it 
was a model of the engines of the Tage of a much 
more recent date, the year of construction being 
1868 ; this was a vertical engine of the steam 
hammer type, with two cylinders of 51.18 in. in dia- 
meter and a length of stroke of 31.50 in.; the 
number of revolutions was 61, and the speed ob- 
tained 13 knots. There were models of the steamer 
Pacifique, built in 1879, and those of the Annam, to 
which reference has already been made. 

The Iraouaddé, another of the company’s fleet, 
was the type of many successors ; she was built in 
1873, and was 394 ft. 8 in. in length, with a beam of 
39 ft. 6 in. This was a very successful steamer. 
She had a trial speed of 14.31 knots, and served 
as the prototype of a considerable number of ships 
belonging to the Messageries Maritimes, which 
carried on the service of the company in a most 
satisfactory manner considering the date. The 
type was considerably modified and improved, 
when, in 1881, Mr. Vésignie prepared the plans for 
the Natal, which was of the same beam as the 
Iraouaddé, but with a length of 413 ft. 10 in., 
and a displacement of 6150 tons. This ship was 
fitted with the first compound marine engine in 
France ; it had three cylinders, of which the high- 
pressure was 44.31 in. in diameter, and two of 
low-pressure, 60.24 in. ; the length of stroke was 
44.31 in. ; the working pressure was 113 lb., and 
steam was furnished from eight cylindrical boilers. 
The speed obtained was 15.16 knots. 

Besides these, the more important exhibits, there 
were a considerable number of small models, which 
we must pass over unnoticed. 

The space available in the pavilion was too limited 
to allow the Messageries Maritimes to show the 
whole series of their models, and they were obliged 
to limit themselves to those representing ships of 
special design, or in which real progress in naval 
architecture and marine engineering was indicated. 
Such a model was that of the Hooghly, which was 
built in 1866, and which showed not only excellent 
lines, but a degree of comfort in the internal 
arrangements to which passengers had not before 
been accustomed. The sizes of the ships were 
rapidly growing, and the length of the Hooghly 
was 344 ft. 6in., with 39 ft. 3 in. beam, and the 
displacement reached 4000 tons. The screw, which 
had four blades, and a diameter of four metres, was 
driven by gearing, and the cylinders were 76.38 in. 
in diameter. ‘The La Plata, launched in 1889, 
was 462 ft. 7 in. long, 46 ft. beam, and 36 ft. 
depth of hull. In this ship the displacement 
reached 9000 tons, with a draught of water of 
24 ft. She has accommodation for 893 pas- 
sengers and 3000 tons of freight. Of course, the 
La Plata is a type of modern naval construction ; 





her boilers are registered for working pressure of 
128 Ib. per square inch, as compared with the 28 lb. 
in the Hooghly, built less than 25 years before. 


AUTOMOBILES AT THE PARIS 
EXHIBITION. 
By G. F. DessacquEs. 
(Continued from page 554.) 

Ir we attempted to describe the great number 
of automobiles shown at Paris, and the motors 
belonging to them, we should find ourselves em- 
barked on a very serious task. There are so many 
differing in slight details, according to the method 
of the inventor or maker, not to speak of those 
with distinct design. Three or four years ago it would 
have been a very different matter, not only because 
the motors were less numerous and more elemen- 
tary, but also because there were distinct types 
presenting essential differences. But the good 
results obtained by certain makers have led the 
majority of constructors to copy the two principal 
types—the horizontal motor developed from 
Benz, and the vertical motor derived from 
Daimler, or rather from the Phénix motor. The 
automobile industry is too young, and at the 
same time too feverishly active, to justify any 
attempt to describe the variants ‘of these two 
originals; before long, experience will dictate 
more or less uniform types. For these reasons, 
we shall limit our review in the present article 
to some general remarks on the actual power of 
the motors. 

According to present practice, which is essen- 
tially tentative, motors are made with cylinders 
of widely differing dimensions. The largest single 
cylinder is in the horizontal motor made by MM. 
Rochet-Schtieider : it has a capacity of 223 cubic 
inches. Generally, makers prefer two or four cy- 
linder motors, rather than the single-cylinder type. 
As a rule, the cylinder capacities of these motors 
range from 50 to 100 cubic inches. The length of 
stroke is greater than, or at least equal to, the 
diameter of the cylinder. Many makers keep 
these dimensions equal, the vertical section of the 
cylinder being square. 

In some motors the main shaft is not cranked, 
the piston, or connecting-rod, heads taking hold of 
pins on the side of the flywheel. This arrangement, 
which is very convenient in the case of a tricycle, is 
not suitable where the power is transmitted by 
gearing, especially by friction cones, which set up 
a longitudinal thrust on the motor shaft. The large 
motors generally have their flywheels placed on the 
end of the shaft, and carry on their rim the bevel 
gear ring for transmission. ’ 

Exhaust valves are always operated mechanically. 
They should be closed during the greater part of 
the explosion period, and opened towards the end 
of that period. They are held to their seat by the 
action of a strong spring, and are opened by a cam 
or an eccentric, though the latter is seldom used. 
The admission valves are generally free ; that is to 
say, they are not controlled mechanically by the 
motor. ‘They open as soon as the pressure in the 
cylinder falls below atmospheric pressure ; that 
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is, an instant after the aspiration period has com- 
menced. They close under the action of a light 
controlling spring, which is assisted by the flow of 
gas at the commencement of the compression 
period. In the Landry and Beyroux motors, how- 
ever, these valves are controlled by cams in a 
manner similar to the exhaust valves. 

As is well known, the modern automobile is for 
the most part driven by oil spirit, not counting, 
of course, thesteam motors. Indeed, there appears 
to be only one maker—M. Koch-—who employs 
ordinary petroleum. The chief inconvenience of 
the spirit is its high cost, at least in France ; but 
this is due to tariff, not to the value. The output 
of petroleum is always increasing ; it is between 
five and six milliards of gallons for the current 
year. Half comes in equal quantities from the 
United States and Russia; the remainder from 
Austria, Canada, Java, Peru, &c. The petroleums 
from different sources vary in composition and 
density. Speaking broadly, it is necessary to 
allow, for the production of 1 horse-power during 
one hour, in a motor, .85 Ib. of ordinary petroleum, 
or .94 lb. of spirit ; that is to say, about one pint 
of either. This figure applies to good average 
practice, and by no means represents a minimum 
consumption obtained under favourable conditions. 

Naturally, the preparation of spirit has be- 
come an auxiliary industry in France, where 
excellent essence — probably the best for the 
urpose—is delivered to commerce in closed tins 
folding 8.8 pints, and known under various 
names — benzo- motor, stelline, moto - naphtha, 
automobiline, eoline, &c. In small motors, spirit 
having a specific gravity of .68 is used, and 
fur the larger less rapid machines, spirit of .71 
is found suitable. As for petroleum the ordi- 
nary quality is suitable ; that is, a good quality 
of oi! used for lighting. In France, the legal 
qualification of petroleum for lamps is that it must 
have an inflammable point higher than 35 deg. Cent., 
that is to say, it must be able to resist without 
flaming, the presence of a light applied to the sur- 
face of the sample brought to a temperature of 
35 deg. in a porcelain test cup. The density of 
the oil affords no reliable guide as to the flame 
test, because these densities are, as already said, 
extremely variable. Quite recently the Société 
des Huiles Minérales, of Colombes, which sells 
the spirit known as stelline, has put a new 
product on the market under the name of ‘‘Stel- 
lane.” It is a mixture of several hydrocarbons 
extracted from coal tar, the density of which 
is higher than .85. The writer had occasion to 
test this oil during a recent motor competition. 
Its volatilising qualities are sufficiently good not to 
require great heating of the carburator, and those 
carburators made for oil spirit appear to work 
well with the new product. Unfortunately, the 
smell is very strong, and the process of manufac- 
ture is not sufficiently developed to pass any defi- 


Taste I.—Particulars of Single-Cylinder Motors, 











| Diameter Number of 
Maker. | ae Stroke. |Revolutions | Power. 
| Cylinder. per Minute. 
| a | Si | H.-P. 
De Dion-Bouton .. | 8.15 3.16 1500 | 3} 
Ditto 1. .| 295 | 275 2000 | 2 
Ditto i . eee 2000 | 13 
Buchet | 815 | 3.15 1700 | 8} 
Ditto | 354 512 850 | 3% 
Hurtu et 4.85 55 800 | 5) 
Darracq .. wa | 48 | 55 800 | 
Rochet-Schneider 6.3 | we 550 8 


TasLE II,—Particulars of Two-Cylinder Motors. 


D’Angé(Cyclope) ..| 8.84 4.7 700 5 
Panhard-Levagsor | 8.58 512 700 6 
Peugeot .. .. ..| 8.86 5.7 2. | °.% 
Georges Richard... 3.93 4.33 750 | 7 
Gobron-Brillié .. 3.15 5.5 1100 | % 
uval 4.33 59 750 8 
Rochet 4.2 5.9 760 s 
De Dietrich 4.33 6.3 650 9 
Delahaye .. 4.33 6.3 859 11 
Bolide eee ee | 6 700 =| 16 
Tas.x Il].—Particulars of Four Cylinder Motors. 
Panhard-Levass r A Ve | 47 47 8 
Ditto > 3.7 |; 52 6.2 12 
Ditto 38 | 65 | 55 16 
Georges Richard 4 | 4,33 750 14 
Bolide .. 6 6 750 | 36 
De Dietrich 483 | 63 650 | 18 
Mors. 3.74 5.3 800 16 
| 
nite opinion on its value, except that it can be sold 


cheaply, though probably the price would rise with 
Increased demand. Alcohol is another possible 
Source of energy from a practical point of view ; it 
18 too early, however, to express an opinion, the 


the cylinders. 





first serious trials having been carried out only 
quite recently. 

Omitting ordinary petroleum, the function of 
the carburator is as follows: to produce a mixture 
of air and spirit vapour such that the composi- 
tion is capable of exploding under the action 
of an electric spark, or by contact with the 
inner side of a platinum tube brought to red heat 
by a special burner. The carburator is obviously 
an essential part of the motor, and quite a re- 
markable number of inventions have been made 
in connection with it during the past few years. 
We may, forthe moment, pass by the arrangement 
and working of these devices, and may pass on to 
consider the motors themselves. It may be con- 
venient to group in tabular form the principal 
data of some actual and successful motors. These 
data will serve as a means of comparison for the 
progress that will be realised before long. It will 
also be seen that some interesting deductions can 
be made, such as that of the ‘‘ specific volume” of 
the motors. The annexed Table contains data 
about certain typical motors without any attempt 
at classification; those recognised as the most 
efficient and best known have been selected. 

The foregoing figures represent the most recent 
proportions adopted by the best known makers. Of 
the powers recorded some have been furnished by 
the constructors, others are brake measurements 
made by the writer. 

It will be of interest to ascertain if there exists 
any simple relation between the dimensions of these 
motors, their speed of rotation, and their deve- 
loped power, following a method first applied by 
M. E. Hospitalier. This method is as follows: 
The consumption by a motor per second is repre- 
sented by the volume of explosive gas which the 
motor inspires per second ; and, therefore, the more 
a motor consumes, the more work it should produce. 
Consequently, if all the motors had the same means 
of utilising the work developed by the explosion of 
the mixture, there would be a constant ratio be- 
tween the number of cubic inches of gas entering 
the motor per second, and the horse-power repre- 
senting the efficiency of the motor. If the volume 
of the cylinder or cylinders of each motor be multi- 
plied by the number of aspirations per second, in 
a single cylinder motor there will be one aspiration 
for each two revolutions ; in a two-cylinder motor 
there will be one aspiration per revolution, and in 
a four-cylinder there will be two aspirations per 
revolution. We can thus obtain the volume of gas 
which the motor consumes per second. We divide 
this number by the number of horse-power deve- 
loped by the motor, and thus obtain a figure M. 
Hospitalier calls the ‘‘specific volume” of the 
motor; this is the volume of gas exploded per 
second in the motor to develop 1 horse-power. 
The following Table contains the results of the 
foregoing simple calculation ; the motors are classed 
according to their power and not by the number of 








| 

| Horse- | Volume of | Specifi: 

Motor. | Power. Cylinders. | Volume. 

cub. in. | cub, in. 
De Dion-Bouton .. | t 14 138 
a a ot 2 16.3 120 
” 34 26.2 101 
Buchet 34 28.2 106 
- 34 50.3 95 
Darracq .. 5 | 80.0 105 
D. Angé .. 5 | 411 96 
Hertu as a 5} | 101.5 121 
Panhard-Levassor 6 | 51.4 100 
Peugeot .. — 7 | 67.0 119 
Georges Richard.. 7 52.3 93 
Gobron-Brillié 7k 45.8 112 
Raouval .. 8 87.0 118 
Rochet.. “A 8 81.0 125 
Panhard-Levassor 8 37.7 109 
Rochet-Schneider 8 22.3 104 
De Dietrich 9 | 928 111 
Delahaye .. “ ll 92.8 119 
Panhard-Levassor 12 55.9 101 
Georges Richard. . 14 54.3 90 
Bolide we os 16 169.0 122 
Panhard: Levassor 16 61.0 89 
Mora me 16 58.3 97 
De Dietrich 18 928 111 
Bolide % 36 1 9.0 117 





From the foregoing figures it will be seen that 
the petrol motors consume about 100 cubic 
inches of explosive gas per second and per horse- 
power developed. The specific volume actually 
varies from 90 to 120 cubic inches in the different 
types with water circulation, but the number 100 
is approximately an average, and is easily remem- 
bered, if it be desired to ascertain. roughly the 
power of a motor of known dimensions, and running 





at a fixed speed. Although the “‘ specific volume” 
comparison is interesting and valuable, its applica- 
tion is restricted and approximate ; comparison 
between two motors can only be made when the 
compression is the same in each case; and it is 
clear that if all the motors referred to above had 
equal compression, the coefficients would have had 
a much smaller range. 

It will be readily understood that many motors 
are not worked under the best conditions for 
efficiency. Thus, the inlet and exhaust openings 
may be badly proportioned ; the motor will not 
give its highest duty if the admission valve leaves 
too small an opening for the passage of the explo- 
sive mixture, or if the air cannot pass freely 
through the carburator. When aspiration takes 
place, the cylinder must be filled with fresh gas, 
and the superiority of one carburator over another 
is generally not because a better mixture is ob- 
tained, but on account of greater facility for the 
free circulation of air. As regards the exhaust, the 
burnt gases must be free to escape freely and 
rapidly from the cylinder, the exhaust valve having 
time to close under the action of its spring before 
the next aspiration commences. 

By simple adjustments in the tension of the 
admission and exhaust springs, and by modifying 
the form of the cam that controls the exhaust, and 
again, by increasing the size of the openings, the 
power of the motor may be often considerably in- 
creased. For these and other reasons it is easy to 
understand how variable the specific volume coefti- 
cient may be; at the same time, its reduced value 
indicates a higher efficiency. There is, besides, a 
direct connection between this value and the con- 
sumption. 

If we suppose that the petrol is composed, by 
weight, of 86 parts of carbon, and 14 parts of 
hydrogen, the combustion — that is to say, the 
transformation into carbonic acid and water—would 
require respectively 229 parts and 112 parts of 
oxygen, or 341 parts in all, by weight. Sucha 
weight of oxygen is contained in 1483 parts of air, 
or in round figures 15 parts of air for 1 part of 
petrol. These are the proportions by weight of -a 
mixture adapted for perfect combustion. Consider- 
ing the proportions by volume, one drachm of 
petrol would require 1240 cubic inches of air at 
ordinary temperature and atmospheric pressure. 
In a condition of vapour, one drachm of petrol, at 
ordinary temperature and atmospheric pressure, 
occupies a space of 1300 cubic inches. e have 
seen that the ‘‘ specific volume” represents ap- 

roximately 100 cubic inches per second and per 
Laedioens on the driving shaft. From this it 
follows, that in order to develop 1 horse-power, 
assuming a perfect explosive mixture, we must 
have one-thirteenth of a drachm per second, or 277 
per hour, which is rather higher than is generally 
required, and which may be estimated at 225 
drachms. From this it appears that the propor- 
tion of air admitted is generally rather higher than 
is required theoretically for perfect combustion, 
one-fifth higher at most. 

The foregoing investigation, based on the results 
obtained from the motors exhibited at Paris, shows 
two points in present practice ; that the consump- 
tion of 225 drachms of petrol is required per effec- 
tive horse-power per hour, and that this corresponds 
approximately to a volume of 100 cubic inches of 
gas per second. 

(Zo be continued.) 








CHEMICAL EXHIBITS AT THE PARIS 
EXHIBITION. 


Tue Russtan AtcoHot Monopoty. 


THE pavilion devoted to the exhibits of the Rus- 
sian alcohol refineries, a State monopoly, was placed 
at the back of the Forestry building, near the Eiffel 
Tower, and the Women’s building; it was built 
from designs furnished by M. Zeidler, a member 
of the Academie des Beaux Arts. The Paris 
Exhibition afforded the Finance Minister of Russia 
an opportunity of showing, in the same admirable 
way that distinguished the whole Russian display, 
the organisation and working of the alcohol mono- 
poly ; in the pavilion were shown various appa- 
ratus for filtering and gauging spirits, and a model 
Russian bar, where samples of the products could be 
obtained by the public. 

The regulations connected with the State control 
of alcohol in Russia, have been greatly and frequently 





modified during the nineteenth century. Not to 




















































































































-o1d oag-44U0M} 09 SprvMioze f vIBUIBG puB “S1nq | jo 9[¥s ey} ‘esIoxe jo ureqshs pazeo.[duioo yey | pue ‘se103s qiaids ‘satier[ysip jo uolexe, peroods | ‘zg9gT 03 gzgT Wory ‘a03"7T ~=*(9Z-GIQT) SJUSTE e7RAg 
: -uaIQ ‘eyuQ ‘weg jo seoutAoid 03 03 4s1y pordde | -euos oy} 1oy poynyysqns *[]] Jopuvxe;y 1o1edurg | yyIM pourquioo ‘sjonpoid oy UOC potast o10M sorynp | Aq poxtom ‘y[Nq UI OTes IO¥ SotjodouoUL jo solzes & 
8 sea Ajodouow siyy { szusse oq¥zg Aq spoyooye [[v] oy} ‘user sTy Jo pus oy} SpreMoy, ‘sieq Suryurp | spremiejye puv ‘ys1g 4e poutmey sem Ajodouow oy} | rvod 4Vyy WoIJ puy OM ‘ET ET ULY} JoYZINy YoeG Hoo. 
= SY (9° 6$ss, 
co | | 
2 fs 
© 
A 
ae) 
N 
Ne 
N= 
WS 
Oo 
a 
° bes 
a 
= 
ww 
Z 
— 
oO 
Z 
q 
‘b baz | 
("G%9 abngq 2a8 ‘uoudiwosag 10,7) 
. ©) 
“oD ‘MQHLYUGAINIM ‘SMHYOM FAILONONOT SSIMS AHL AG GALONULSNOOD 








‘NOILLIGIHXA SIYVd ‘GNVIYAZLIMS AO AVYMTIVH NUALSVEHLYON GZHL WOX AAILONOODOT ANNOdNWOO 






O 
Z 
4 
f2) 
(2) 
Z 
) 
Za 
3) 


Nov. 16, 1999.] 











‘1098 Jo suoTyIppe Aq pouteyureur Zuteq yy8uerjs|0} peqoafqns st Tay" OY) 4¥Y2 PeUOTjUSUT eq 
prepueys 04} ‘soracp SaIy330q oY7 0} sadned oyy| prnoys 3y “ZZ eBnes oy} Aq poansvour A][nyor¥o 
ySno1y3 eousy, pue ‘103,13 pues 94}, YZno14}|\ st poppe s0ezvM Jo AqQUenb oy, “Bap Zp ynoqe 
pessed puv ‘op yu} oy} O71 peduind st 41 ‘But| jo Ajtsuep & 03 41 BULIQ 07 poppe SI 1048M JUOTOTgNS 
-4ULIp IO} JOU ST poze} Oq 0} [OYOoTe oy} TOY AA — ‘Tg Yue} Surxim oy} 03 und st #1 ueqy, 
‘e[es pu¥ UOIyNgITy | ‘ited 4s1g 94} 03 JepIUIIS seZnes om} Aq pornsvoul 
-stp spre 4j38018 yorys [rejop v “q1a1ds ey} Jo Aqiyenb | urese Bureq uoyez st 98q9 [Te ‘poyUBM SE IOATOOOI 
94} 0} spuodses100 x¥m oy} JO INO[OO oY, “YIVq Oy WOIJ UMBIPYIIM SI 4I ‘po}ver, Sureq usyM 
poqvey-AT]eoLrjo07o ue ul posny 4doy st YoIyM ‘xem | ‘dOIQYSIpIepUEys 103 portnbar [yun 4ydey st 4t YyoryM 
peqeur ut peZunyd 07440q 943 Jo do} oy} pue ‘go 4no | UI ‘QT JOATOOeI OY} OUI peBreyostp st yorym “G11ds 
U9} St 4100 oy jo avd Zaryoofoad oyy, *Ayyworeur | oyy jo ‘FT dud oeyy fq perydure st que} paty} O43 
-04Ne ses" OUIOS UI Jo ‘puvy Aq patidde yuouryored | ‘Aem sty} UI pourUJeJep MeEq S¥Y SUINTOA oY} 109s V 
eiqeje30a ut poddvim st y100 Yory  “poueqjos| ‘poyenperd Aynjazvo st yorym ‘JT esned puooces 
-u1v9e4s £[snotaeid use Zutaey syx100 oy) ‘Je ouryowu | 04} O7UI peSivyostp st ‘oUt, 4s¥_ oY} IOy porzdure 
ey3 4q fig te O18 891330q 94} ‘peT[y uey AA ‘sosnes | ussq sey oSnes oy} J0qJe ‘YUL, OY} Ul SUTBUIOI Jey MA 
prepuejs Sutpuodseii09 Jeyj}Oo JO eUuO WOT; poT[y | JouooTe ey} emnsvout 09 Axessoo0u ere se soulTy 
e1e pues ‘sezIs OA JO O18 891}90q ony, ‘9g snjer| Aueur se ‘Ajoatssooons perydme pue per[g st yor 
-edde Suty330q 043 03 ‘gg s10q[g soded yFnosyy | ‘g{ oBneS oy} oyuUl Yue} puodeSs oY} WOIy dey @ fq 
‘4g oBnes oy} 03 smog aids oy, : sMopjoy se| porduio st 4] : SMOT[OF S¥ poINs¥oUI ST OUIN[OA OU, 
peyonpuos st uonviedo styy, ‘8e[}}0q .ur poovsd | ‘eSne8 oy} caoge paovid st yoryM ‘Gt Yue} ey} OFT 
oq 03 Apvor st puv ‘og yuv} 0881038 oY} 04 poduind | #_ dumd Arejor v Aq poqiys urede st [oyoore oy 
SI I SIY} WOT “gz 104991100 ey} 03 SMOG eoUsY} | ‘yULy OY) WOT “ET [PUN OY} JOAO ys¥o OY} ZuruINy 
pure ‘2z 1031/4 puvs v si9jUe 41 ‘s1031y osey3 Jo Noy | Aq YUL} OMTES OY} OFUT POUTeAP SI YS¥D OY} JO U10}90q 
JO WOIssedONS B JoIsW ‘S10}[G OY} SasreAvIy pinbr | oy, ye suTeMEI {VY AA “ZT YUVI SutzETIOO B 09 ‘OT seo 
OY} YOIYM 48 poy OY4 S[OIzUOO YoIyA ‘gz 104v[NFor | oy} U0Iy (oBed 4xou UO WeAseIp oes) T_T duind-zre 
eimssoid o1ewojne uv YySnoryy sessed gids oy puv uoydds v jo suvom fq porsejsuesz} st 41 y00[qo 
‘s109[] [8O01BYO-PoOM OY} 03 4VA STY} WO0Iy BULHoP uy | sty, YAIM { peINsvou 4SIY ST PeAlooeI [OYOoOTe MeL 
*s104[f 04} eaoge poovld ‘pz 48a 04} OJUr poduind oyy, ‘uorndiiosep poprejep 8 Joy sTT¥o ‘uoT}eIedo 
SI OINIXIUI OY} YOIYA J99Je ‘EZ 10J0UI OLIQO0[9 UL| UT UMOYSs eTOM sesse001d oulos e10yM ‘uOoTTIAed 
£q weatsp sieii4js Butajoaer yy14 YU} B UT oUOp sI| ey} Jo 4aed puocoes EY, ‘seLle[[sIp yuomUIEAON 
10#VM PU [OYOOTe oY} Jo Zurxrut yBnosoy} eyy, ‘osn| oy, Jo sydesZoj0yd pue ‘foyoore jo SurZnes pus 
e10jeq pelezy st 41 ‘peT]ystp you uoyam { Aq11nd | uoydeoor oy 103 soouvrdde snoriea pasuviie 010M 
jO prepurys & 07 41 ButIq 03 ‘s|vorueYyo Jo UOTIppe | qed 481g OY} UT *489107UT LOU YIM peer oq [[IM 
ey} Aq Jo ‘uorneyystp Aq soyze ‘sooueqsuno.tio | uoTIAed uvIssny 943 Ul UAOYS S}IqIyxe OY Jo UOT 
0} Sutproooe ‘peyeor, st pues ‘siskreue jnjorvo | -diosep ve ‘suorjeuejdxe Areurutjeid esey} 103s V 








(000° T eee eee ore 
v3") -O8 oouBreduIe, 03 
000‘Z0T‘L) * eee 
000 969‘9) ‘ay 
000 ‘89 ‘T) = 
000 ‘E91 ‘2) 
000‘20‘9) 
000°s9T'Z) 3 


(000°6z0%) 2 6T 
3  sarqnoy 
TON 
: MOT[OJ 8B O10M SUOTTTTUI g "Fg Jo ABTINO OY} 
QI SUIOZI JOIYD OY], “Seles UO s}yGoId v19xe O43 SUOTT 
[tl ¢*J¢ pue ‘enusdol ostoxe poyueseider suOT [TUT 
ZSIT Yor jo ‘suo J-geT e10M szyoad you 
®UL °(2000'F29'9) se[qnor uoTTIU gpg 0% sesued 
“xe 049 pue *(-7000'FZ8'ZS) S2TQNOI TOTTI 9°TZs 
0} 9801 sydta0a1 ey} ‘seoutAoid 00143-471143 YBnory4 
e010} Ul sem ulo}sfs Mou OY} OYA ‘QggT UT 
"2009 ‘TEs‘F Inoge Jo ‘seTqnod UoTT[TU 
1p sem Ajodouow oy} Jo yyord ou [e303 O49 ‘16ST 
Ul ‘ToyooTe eand jo exj1[ Jed sowrjueo 9g jo uns 
® ‘esIoxe plo 943 Jo yuayeAinbe oy} 0} UOTyIppe UT 
‘kimsvery, ey} 10f seqve30 Ajodouow ey} ‘ert aed 
36’ JO ydiooer & ysuIvse ‘souvsy 9Z°¢ Sureq—pepnyo 
“UI SOUvIF ET*Z OYJ—porInout sosuedxo [e403 OY, 
*s1edeoy-Ieq JO syuBYyoOIOUI 41I1ds 07 pomor[e 
SBM UOTesuedw0D ON ‘SOX} POIAGT syUSTIUIEAOS 
Teo] SY Yorym uo ‘possorddns seoueor, pus ‘ope 
SBM OZuByo oY} UeYyA poureysns Loy} Sesso[ OY} IOJ 
seoUIAOId pus SUMO} OY} 0} POMOTTY UOTZesSUedUI0D 
ey} pues ‘sasuedxe [[e Sarpnpour ‘paqoeyjoo 10Zu0 
ou Aqnp osioxe sewijues ¢]T souvly Z oy} Surf 
10} eonjns 07 posoddns st ootsd siyy f seuMUeD ZG 
souvly ¢ 4B pexy st ery] red oo1md quourUIOAON 
CUT, ‘aodumnsu0o oaAIsseoxa 09 UOAIS SI guOUL 


“+ goroto 
serpreqng 
‘ow ‘gaodsuez ‘8ury330q 
a *  ga1048 [189077 
830300dsul pus $10499][0F) 
891076 PUG SOLIO][MSIP 98 HVS 
— WOM VSIPIVPUByS JO 480) 
eee eee Ne --* prosan 
‘ oy ‘gael ‘ga1990q “se “ 
= gids mei jo ord yoy 


~oBeinoostp eTqrssod jTe ‘ sesturerd ey} uo pouedo eq 
gou ysnur yorya ‘AUO 897}90q UT [OYOOTS Jo eTeS O43 
Joy ‘eoetd 1194} Ul peysi[qeyse xnvoing yueUIUIEAON, 
puv ‘y}1m Avae euop Useq oAvY SIeq Plo oY} “IEyyeT 
‘10 £ eye3g e439 jo Aqzedord 043 Ajanjgue mou ore 
‘s10UMO @78AlId 0} SuoTeq 07 pesn yorym ‘sreq But 
-yuup eyy, ‘eoud pue ‘eeaZep ‘4yQuenb 03 se 
P2eT9q*] Sureq ynoyzA pensst st ououU soulymM 
‘SosNOYOIVM UMO 8} Ul 9I 801038 ‘syUCSe UMO sgt 
&q pue ‘syIoM UMO 8#I UI 4I sougor ‘pemnsu0o 
eq 0} ST 4¥y3 [[e sSaseyornd 41 9nq { joyooye uo 
‘gueo sod g JO 4 jo x¥j e@ Sutoed 03 yos8qt 
SYUIT] JeBao, ou yy “ToWIO¥sno oy} pue sJeonpoad 
ey} UWS89MI0q SpUYys JUOMIUIEAON UvISSNy Oy} Lem 
S14} Ul “SIOTTHSIp [eo] wOIy 4YBnoq oI¥ spIIyy 
-0M} Ioy{0 oy} f Lepus4 oqnd Aq ‘peamber AqyUuenb 
ey} JO prtyy-ouo seseyoind Ajodouow ey} Suryi0m 
quauiyiedep eyy, ‘“pedtoyuo ore soLIOT[I4SIP oy 
Burpyjorzuoo ‘suotyetnFer yor4s Area ynq ‘uorjoOnpoad 
ut Ajodouou ou sey quoulUIOAONH eYyy, “1E8T Ut 
VISSNY JO AB] [eIoMES OYA oUTKdEG ‘aggT Ut A[[~QUEUE 
-ts0odxe poysiiqese ‘ulz0jor yueqsodurt A10A sty, 
"MOTJVIOPISUOD JOUIUL JO 109z8UI B SVM O9BIG OY 
0} enueaer jo uonsenb ey} { uorstarodns saedoid 
Jopun ‘esinoo Jo ‘peyonpuod ‘soLroT[I4SIp [eINI [Nose 
OBviNOUS 07 SBA MSTA UT Jool[qo IoyYJOUYW “pros eq 07 
sea TOyooTe ornd pue peygiqoer Ajrodoad ynq Zutyjou 
‘nue. Mou oY} JopuN : e[NI ey} USeeq py spuly 
48081800 OY} JO FIIIds MV pu ‘ToNBie;[Npe ‘spoyyour 
PIO 94} Jepuy, ‘seduedI,T 4yno Surwaeyz Jo moshs oy} 
punoie dn uMois pey 484} soouengur Sutsiperour 
-ep oy} wory UoTe[ndod oYy SAeTTeI 03 pu ‘ssou 
-ueqUnIp eonpoe 07 ynq ‘onusadgl Sutsvorout Jo yoolqo- 
64} YIM opeul gou se wuojor Buideoss styy, 





*puvfog 03 pue 4seM-YZI0U puke YINOS oY} UI seoUTA 








(‘ez9 abog aes ‘uoudisosay 10,7) 


“HOHLYALNIM 


‘SHUOM HAILONOOOT SSIMS 


HHL AG GAALONULSNOO 


‘NOILIGIHXA SIHVd ‘GNWIYAZLIMS AO AVMTIVHY NUYALSVA-HLYON GZHL YOX AAILOWOOOT ANOOdWOO 





ceed ehh 


: 


622 


ENGINEERING. 





[ Nov. 16, 1900. 








DIAGRAM OF RUSSIAN GOVERNMENT SPIRIT STANDARDISING APPARATUS. 
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if necessary. In these Government installations, 
where large quantities of spirits of wine are 
prepared, there is for each class a distinct 
plant, consisting of a reservoir 32, and a gauge 
34, The filled bottles are corked in the same 
way as those containing the drinking spirit ; they 
are sealed with the Imperial stamp and the number 
of the works. After having been filled, every bottle 
is carefully examined to ascertain that no foreign 
particles have entered, and when thus tested, labels 
are pasted on, marking the contents ; an official 
stamp is added, on which are recorded the number 
and name of the works supplying the spirit. 

Returned bottles, which are to be used again, 
are subjected to a most rigid cleansing ; at first 
outside, to remove the wax and labels; this is done 
in water tanks heated by steam coils (45 to 48 on 
the diagram). The interior is cleansed either by 
rotating brushes driven electrically (50), or by jets 
of mixed sand and water. Final rinsing completes 
the operation. 

The spirit delivered to the Government works, 
which does not come up to the standard of — is 
passed into supplementary reservoirs 51, where it is 
pumped to the tank 34, placed above the filters, for 
a special treatment. These filters (26) are so arranged 
that the order in which ‘they are used can be modi- 
fied. In the battery there are five filters, four of 
which are kept in operation, while the fifth is being 


cleaned and recharged. As each filter in succession | ( 


is cut out for this purpose, it is filled with alcohol, 
which is allowed to flow out into the tank 52, 
whence it is pumped back to the receiver 24, placed 
above the filters. Alcoholic vapours that are given 
off in the covered vessels are collected and forced 
into the condenser 53, and afterwards brought to 
the supplementary tank 54. The charcoal used in 
the Government installations is ground in a mill, 
and then carefully screened. The charcoal taken 
from the filters is re-ground, and screened prior to 
being employed again. After the preliminary 
process of calcination it is cooled slowly in iron 
receivers 59, in which it is stored until wanted for 
the filters. 








SPECIAL LATHES AT PARIS. 

Tere are relatively few heavy lathes or heavy 
machine tools of any kind in the Exhibition. The 
heaviest occur in the French section, which is 
accounted for by the ease of transit possessed 
by firms in Paris over those abroad. These 
French exhibits are confined to four French firms 
in close proximity in the Champ de Mars. At 
Vincennes, the Niles, Bement-Pond, Machine Tool 
Company, and Markt and Co., have heavy lathes. 

One of the French firms named above is the 
Usines Bouhey, of Paris, who exhibit among 
numeroug smaller tools a very fine vertical] lathe 
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made for Schneider and Co., of Creusot, capable of 
turning a diameter of 3.750 metres (12 ft. 3§ in.) ; 
a huge slotter for. the same firm with a table 1.500 
metres (4 ft. 11 in.) in diameter, and a maximum 
length of stroke of 1.750 metres (5 ft. 8% in.); 
and a horizontal spindle drilling and boring ma- 
chine for a French railway—all big machines made 
to order, involving no risk of having them left on 
hand, or heavy expense in transit, as in the case 
of firms over sea, with cost of transhipment added. 
Close to this stand, one of the largest lathes in the 
Exhibition is shown by Elwell and Seyrig—a gun 
lathe of 122,000 kilogrammes (120 tons) in weight, 
with four rests, two in front, and two in rear, and 
two steadies. The bed has four shears, and the 
heads take a bearing across each, the rests bear on 
two only. The height-of centres is 900 millimetres 
(35,%5 in.), and the length of bed is 20 metres 
(65 ft. 74 in.) 

These tools are large by comparison with others 
in the Exhibition, but apart from that they are not 
specially noticeable. At the stand of Sculfort and 

ockedey adjacent there are several fine tools, which 
are not only of fairly large dimensions, but also 
marked by some special features for observation. 
Included among these also are several lathes, one of 
which is a self-acting screw-cutting, sliding, and 
surfacing break lathe of 750 millimetres (294 in.) 
centres, measured above the bed, and 1.300 metres 
51 in.), above the baseplate. It takes 10 metres 
(32 ft. 9f in.) between centres, and weighs 48 tons. 
This is an excellent specimen of French workman- 
ship. The weight of the bed is relieved by rollers. 
The Poppet is moved along in the usual way with 
cross and rack, and its spindle is traversed by hand- 
wheel, bevel, and spurwheels, and is clamped at the 
nose. It is fitted with cross traverse movement for 
doing taper turning. The headstock is triple geared, 
giving 21 speeds. The saddle has a reverse motion. 
The cross traverse movements of the rest are mea- 
sured with micrometers. Stays, both fixed and 
following, are fitted. The screw-cutting gear is novel, 
the quadrant plate being at the rear of the lathe 
at the poppet end, and its pivot at right angles 
with the longitudinal axis. The screw lies within 
the bed, under the front shear, and the two 
elements are connected with bevel gears having a 
connecting clutch. The weight of the massive 
quadrant plate has to be lifted by a worm and 
segmental wormwheel, operated by hand. The 
screw-cutting change gears are connected to the 
leading screw through spurs and bevels. The 
splined feed rod is connected to the main driving 
shaft by a belt. A reversing gear is interposed 
near the end of the main shaft. At the rear of 
the headstock the bevel gears that drive from the 
cone spindle to the main shaft are enclosed. 

Among the special lathes of large size are those 
for turning railway wheels and tyres, of which, in 





spite of their dimensions, there are several scat- 
tered in the foreign sections. The ‘ Vulcan” 
Works, of Vienna, have a double-wheel lathe with 
four rests, the front ones being on the slope. At 
Vincennes the Pond Machine-Tool Company have 
a fine electrically-driven double-wheel lathe for 
locomotive driving wheels ; the motor and switches 
being at the front of the headstocks. It also serves 
as a quartering machine. One motor drives the 
headstock gears, another on the other head does 
the quartering work. 

Among highly specialised lathes, one at Vin- 
cennes by the Grant Machine-Tool Works, is 
designed chiefly for facework, such as cylinder 
covers, pistons, and rings. Its spindle is very 
massive, being 9 in. in diameter, with a length of 
bearing of 12 in. at the front end. Outwardly the 
lathe shows little beyond a large well-rounded 
casting, with head and base in one piece, the 
driving cone at the rear, and the turret on a carriage 
extending behind it to more than twice its diameter. 
The hexagon turret is pierced with 4-in. holes. Its 
cross-slide has the large range of 23 in., with stop, 
so that a large piece of work can be faced without 
resetting tools. The longitudinal traverse, also with 
stop, is 244 in. The lathe will take a diameter of 
44 in., while the turret traverse ranges from 7} in. 
minimum distance from the faceplate to 32 in. 
maximum. The spindle speed has a large range— 
from 2 to 200 revoiutions per minute. Taper holes 
can be bored up to 3 in. per foot of length. Ina 
taper turning lathe by this firm, the taper is given 
by carrying the heads on a bed plate independently 
of the actual bed, upon which the first is adjusted 
and bolted. ; 

The vertical lathe, or boring and turning mill, 
which has been in use during many years in 
America, and which, — the last half-dozen or 
so, has crept in considerable numbers into leading 
English shops, is shown at Paris by French, German, 
Belgian, and Austrian firms, besides English and 
American. The largest is the one in the French 
Section just now noted, as made for Messrs. 
Schneider and Co. Generally in these, American 
design is followed very closely, a proof of the high 
appreciation in which it is held ; and the special 
value of this type hardly needs to be discussed now. 
In brief, having the faceplate rotating round a ver- 
tical axis instead of around a horizontal one, as in 
the common lathe, better facilities are afforded for 
setting heavy work, overhang at the end of the man- 
dril nose is avoided, and it is much easier to employ 
two or three tools simultaneously, as two for turning 
on opposite sides, and in some lathes also one boring 
a hole, than it is on the common lathe. Friction 1s 
less, and high speeds for boring are easily attainable 
by driving the plate on its central pivot, instead of 
heough the bevel wheels. A familiar sight in the 
common lathe is the coynterbalancing with weights 
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of lop-sided pieces of work, which have to be turned 
or bored, and which is rendered unnecessary in the 
vertical lathe. Small pieces of segmental work also 
can be easily set and tooled. The conditions are 
so favourable to the turning and boring alike of 
small or large pieces that work is often done in 
from one-half to one-third the time occupied on tke 
common lathe. Among firms who show this type 
are the Bullard Company, the Pond Machine 
Company, Smith and Coventry, and others. 
Among the exhibits of the Vulcan firm of Vienna, 
a fine, fully-equipped vertical lathe is included, 
solidly designed, well built, and electrically driven, 
It carries two forged tool bars of hexagonal shape, 
balanced. The tool slides are operated by friction 
feeds of the Sellers’ disc and bowl type. The move- 
ments of the slides along the rail are automatic, and 
the vertical movements of the tool bars also. Each 
slide is independent of the other. The vertical 
movement of the cross rail is automatic. Though 
the machine is motor driven, provision is made for 
driving by belt, fast and loose pulleys being then 
placed on the spurwheel shaft. 

In the double-headed boring mill of Smith and 
Coventry, the feeds are changed by means of 
three sets of spur gears. The raising a disc to 
certain heights by hand puts a pin into a key 
groove in one or other of the wheels, and so 
changes speeds and revolutions. There are ten 
changes for the table—five with back gear out and 
five with it in. Six speeds are available with the 
tool slides. A noticeable feature is that opposite 
each cone is a figure—two rows of figures on each 
side of a line giving diameters to be turned or bored 


10 belt : 
ae gana” 48 being 
the maximum. The Belgian establishments of 
Fetu-Defize, of Liége, also show a vertical boring 
machine with Sellers’ disc feeds on each side. 

The Ateliers Ducommon, of Mulhouse, Alsace, 
a firm which employs 700 workmen, have an excel- 
lent show of machine tools, among which four 
lathes are included, three of slide rest and one of 
turret type. In studying these we see the Ameri- 
can influence strongly. One, for instance, of 230 
millimetres (9 in. centres) has the feed-rod beneath 
the lead screw, in front of the lathe, the American 
apron, the Hendey-Norton gears, giving 36 pitches 
from 1 to 30 millimetres, cabinet legs, small and 
large first, and second motion back gears, the set- 
over poppet, and a taper turning bar at the rear ; 
in combination with a flat bed, an English slide 
carriage and rest, and English fixed and travelling 
steadies. We think this represents a type of small 
lathe, which is destined to become a favourite, a 
happy combination of the best points of the best 
modern lathes in both countries. 

At the same stand a large lathe of 450 millimetres 
(13? in.) centres has a gap, with a cabinet leg ex- 
tending from the rear end of the headstock to 16 in. 
or 18 in. beyond the termination of the gap, which, 
besides affording plenty of cupboard room, removes 
all objections on. the ground of the weakening effect 
of the gap. The poppet has the set-over. But the 
feed shaft is at the back, and in all other details the 
lathe is like a good English one. 

The turret lathe by this firm is very complete. 
It possesses a cabinet leg, an oil tray, a chasing bar, 
with leaders, in addition to the turret, and cross 
slide rests. The turret has seven holes, longitudinal 
and cross traverse, a stop for each hole, and lubri- 
cating pump. The chuck and bar are operated by 
hand lever. 

Lathes by H. Ernault have the lead screw within 

the bed, and the feed rod in front. Otherwise the 
general type is English, with a taper turning attach- 
ment added at the rear. 
_ Front slide lathes are shown by a Dresden firm 
m two classes—one for heavy work, the other for 
light. The first is mounted on cabinet legs, has a 
lead Screw and is back geared; the second, on 
stands, is single geared, and fitted with tool board 
“ hand rests. 

na German lathe by the ‘‘ Union” Company, 

ree ~ - clasp nut “ thrown out of parr be 
atica means of springs, and so, too, is 
the k ngitudinal feed. Te ee 
Orwegian engineers’ machine tools are repre- 
a. by one lathe, and one planing machine by 
the Sundt Brothers firm of Christiania. The lathe 
: American in nearly all respects, with Y ways, 
eed rod in front, set-over poppet, circular tool post, 


for each stop, as 





farger and smaller back gears, legs smaller at the 


feeds are changed by sets of gears at the rear of 
the headstock by means of a pin. 

At the stand of E. Dubosc, of Turin, there is a 
gap lathe that is built to unite the best qualities of 
European and American makes. The movable 
poppet slides on flat shears, the saddle of the rest 
on V's. The feed rod isin front. Rapid engage- 
ment of feeds is made by handles in front of the 
apron of the rest. One handle serves to engage 
the turning or sliding, and the cross or surfacing 
feed, and to stop, and engagement of more than one 
motion at a time is rendered impossible. The 
headstock spindle has the American parallel bear- 
ing instead of the English cone. 

The firm ofthe Ateliers Demoor, of Brussels, has 
lathes of American type with lead screw, rack, and 
feed rod in front, friction feeds for longitudinal 
and transverse movements, rapid withdrawal of 
tools, and set-over poppet. A three-spindle lathe 
for turning shafts, rods, and spindles by this Belgian 
firm, has raised YV’s—one pair for the fast head- 
stock and movable poppet, the other pair lying 
outside the first, receives the carriage. The poppet 
base carries three barrels, each with its spindle, and 
each capable of independent set-over movement for 
turning tapers. Each tool-holder on the carriage 
is also capable of independent setting, but they 
operate in unison. Screws can be cut by means 
of a guide screw disposed down the centre of the 
bed, which also serves for turning. There is a 
quick withdrawal device for screws. A rack and 
pinion in front of the bed serve for adjustments and 
rapid return of the carriage. 

The Société Alsacienne de Constructions Mé- 
caniques, of Belfort, have well-made turret lathes. 
On one of these we noticed the Sellers friction discs 
for operating the turret traverse; also a stay- 
turning and screwing lathe, which has the leader 
central in the headstock on the mandril. 

A large vertical turret lathe by Pittler is the most 
striking exhibit at this interesting stand. It swings 
750 millimetres (29} in.) over the bed, and its 
turret is 700 millimetres (27,4, in.) diameter, the 
circle of its tool-holders—16 in number—being 
500 millimetres (19}} in.). This-type of lathe is 
entirely unlike the original and best-known type, 
with truncated triangular bed, which in this case 
is of a broad-framed section (see section annexed), 


























having a flat and a VY as sliding surfaces. The 
turret is carried on a broad slide, which has a 
self-acting longitudinal travel of 1200 millimetres 
(3 ft. 11} in.). Its rotary movements are by 
hand or power. Each tool is carried in a cir- 
cular holder, fitting in a hole in the turret, and 
the circular movement permits of exact adjustment 
of the tools for given jobs. Each tool has its own 
stops: one for longitudinal and one for traverse 
movement. The chuck and rod feed are actuated 
simultaneously. The range of capacity of this 
lathe is practically unlimited, since the various 
holders are capable of carrying tools of all kinds, 
besides profile edges. Several tools can be cutting 
at once on external and internal edges, boring, and 
facing, and threading. 

In the movement of turrets generally there are 
improvements noticeable. In some cases they are 
speeded up, making a portion of a rotation more 
rapidly than formerly. When a hole has to be 
missed, the speed is increased to pass more quickly 
to the next hole. When it is wanted to arrest 
the movement of a turret somewhere between the 
heles, provision is now embodied for this in some 
machines. Backward rotation of a turret is also 
provided for to save the time occupied in’ making 





Sof than next the bed, and countershaft. 


But 





nearly a complete revolution, 


COLONIAL EXHIBITS AT PARIS. 


Tue Gardens of the Trocadéro were originally 
laid out in an old quarry; while in no way com- 
peting with the other beautiful parks in Paris, 
they still have a special charm of their own, owing 
to their situation, and this charm has not been 
entirely destroyed by the Colonial and other build- 
ings temporarily created therein. Standing on the 
—_ overlooking the Seine, the Champ de Mars, 
and what may called the ‘‘Surrey side” of 
Paris, the French Colonies were put up the right or 
west side of the Trocadéro; while on the east of 
the great central cascades were the Colonies of the 
other nations—amongst them, aud not the least 
important, Siberia and Russia, and alongside of 
that, China. This would appear to be rather 
anticipating matters, had not China ‘‘saved her 
face” as usual, by the fact of Japan having a 
pretty little site to herself away in the south-east 
corner. Egypt had also a local habitation, on 
what was eg intended for the Belgian 
Congo; but this Egyptian show was a private 
enterprise, under the immediate patronage of the 
Khedive, and did not represent commercial possi- 
bilities. All these fine buildings, together with 
those of the Catholic missions (containing Benjamin 
Constant’s remarkable portrait of the Dope) the 
Colonial building of Andalusia, and of some other 
official pavilions, do not come within the scope of 
this article. 

The German, the Italian, and the Spanish 
Colonies were not represented in the Trocadéro 
Gardens; on the other hand, some other of the 
Colonies had exhibits in the Champ de Mars and 
at Vincennes. 

The ideal plan of a comparative Exhibition is 
that of 1867, wherein each class was shown in a 
zone of its own, the separate countries occupy- 
ing a separate segment. By walking round one 
of the zones, it was possible to compare one 
country’s products with those of others; and by 
starting from the centre and keeping in one seg- 
ment, each country could be studied as a whole. 
This was possible some thirty or forty years ago, 
but is not possible now, except, perhaps, in the 
case of the Colonies. Still, what the Exhibition 
lost in educational value it gained in its picturesque 
aspect, and gave more scope to individual action. 

Generally speaking, it may safely be asserted 
that the French Colonial exhibits were arranged 
more systematically, and in a more practical manner, 
than any of the others. This is due to the fact of 
the Central Government having exercised a wise 
and beneficent control, and also, in a great measure, 
to lavish expenditure and a careful supervision. 

There were eighteen French Colonies represented, 
for each of which a separate official guide-book and 
catalogue was issued. These were moderate in 
price and beautifully got up, with many illustra- 
tions. They were to be had at the Commissioner’s 
office in each Colony, and were freely given away 
to representatives of the Press, and to any other 
official who could fairly lay claim to the gift for 
public purposes. 

There was a pavilion allotted to the Minister of 
the Colonies, three rooms of which were occupied 
by Colonial Office statistical tables, war diagrams, 
and large scale maps, and by a number of books 
carefully selected from the Colonial ary A 
spacious room was provided with tables and all the 
material for quiet study; and courteous attendants 
willingly helped students and seekers after better 
knowledge of Greater France. 

The limits of this article allow but a short refer- 
ence to each section. The Congo Official Pavilion 
was in a corrugated iron building, intended for re- 
erection in that Colony. Two large maps, 10 ft. 
by 13 ft., represented the country as it was in 1889 
and as it is now. In the New Caledonia pavilion 
a relief map of the Colony was shown. The 
woodwork of the pavilion was made of the timbex 
of the country ; its mineral wealth was displayed in 
specimens of copper, chrome, and cobalt. The 
gold, silver, lead, mercury, iron ore, antimony, 
manganese, zinc, and coal, all of which are known 
to exist in large quantities, are not yet worked in 
commercial quantities. 

The Guiana Exhibition had also been so arranged 
as to bring into relief the ~_ possibilities of the 
Colony in agriculture and as a gold producer, 
Gaudaloupe showed chiefly fruit ; Martinique, 
sugar, vanilla, and coffee; Réunion, these, and, 
in addition, cocoa, tobacco, india-rubber, and the 





pew vine industry; these were all represented 
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750-KILOWATT THREE-PHASE ALTERNATOR. 
CONSTRUCTED BY THE SOCIETE ELECTRICITE ET HYDRAULIQUE, CHARLEROI. 
(For Description, see Page 626.) 
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places, and a very large map clearly indicated the 
means of communication with Europe and with 
harbours in the Indian Ocean ; on it were also shown 
the principal European Colonies in Africa, and their 
railways, both those constructed and those in pro- 
gress or projected. Here, also, besides the agri- 
cultural, industrial, and commercial products of the 
island, were exhibited such manufactured articles as 
are most in use, and most likely to come into use, 
in the Colony. 

In Tunis there were model plans of Tunis itself, 
of Sousse, of Sfax, and of Bizerta, showing clearly 
how the latter is being transformed from a purely 
commercial port (for which purpose it was osten- 
sibly acquired) into one of the best naval ports of 
the world, as was originally intended, and as 
18 now admitted. Numerous diagrams on the 
walls clearly indicated the progress of the country 
in every direction. Wheat, barley, vines, olives, 
and fruits of all kinds, are most successfully culti- 
vated. Vineyards were unknown 15 years ago; 
now 63 exhibitors gained a Grand Prix and eight 
Gold Medals. Horses, beasts, and sheep are in- 
creasing and multiplying ; and the cork tree forests 
are being carefully preserved and worked by the 
State. Several Tables also indicated the great 
Progress in colonisation. 

Algeria has been reserved for the last, as being 
the best Colonial Exhibition in the Trocadéro, with- 
out exception ; especially from an educational point 
of view. To begin with, the buildings were charm- 
ing to the eye, both within and without. They were 
cool in hot weather and sheltered from cold winds 
and draughts; everything was shown to the best 
advantage, and it was no wonder that the 1170 
exhibitors received no less than 26 Grands Prix, 130 
Gold Medals, and 1014 other Awards. Model plans 
of the whole Colony, and on a larger scale, of the 
ports, gave a general idea of the physical nature of 


the country, which was also shown in innumerable 








photographs, and in some exceedingly clever 


scoes. Turning to the walls, a series of diagram- 
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matic tables left an indelible impression about the 
growth of each particular industry, whether it were 
hard or soft wheat, barley, oats, or any other 
cereals, or agricultural and mineral products. Under 
each table was arranged a liberal number of samples, 
first of the raw products, and under these again 


of the articles manufactured therefrom. Did 
the visitor require more information than could be 
gathered from the exhibits, he had but to address 
the librarian, who would place at his disposition 
any one of the following specially prepared mono- 
graphs all in octavo: ‘‘ Notice on the Thermal 
Mineral Springs of Algeria,” by the Service of 
Mines, 101 pages; ‘‘Hammam Pvhira, near Al- 
giers, a Thermo-Mineral Station,” by Dr. Renar, 
32 pages; ‘‘ The Ovine Species, Wools, and Woollen 
Industries,” by Couput (with map), 164 pages ; 
‘The Wines of Algeria,” by T. Dugast, 137 pages ; 
‘¢ Viticulture and Vinification,” by T. Bertrand, 
103 pages; ‘“‘The Productions of Agricultural 
Algeria,” by H. Lacq, 108 pages; ‘‘ Algeria in 
Social Economy,” by E. Lacaraud, 79 pages; 
‘‘Medicinal Plants,” by T. Battander, 61 pages ; 
‘“‘The Manufactures of Tobacco in Algeria,” by 
Léon Dachot, 14 pages; ‘‘ The Match Industry in 
Algeria,” by Jules Chaubet, 13 pages ; “‘ Perfume 
Plants,” by P. Gross, 16 pages; ‘‘ Chemical In- 
dustries in Algeria,” by J. E. Lahache, 68 pages ; 
‘‘Catalogue of Exhibits by the Irrigation and 
Forest Department,” 48 pages; ‘‘The Forests of 
Algeria,” by Henri Lefebre, 438 pages. 

But little space is left to notice the remainder 
of the Colonies, The Transvaal Exhibition was 
small, and there was no guide or catalogue. It 
was, however, good of its kind; the main attrac- 
tion being a bust of Mr. Kruger, with Prince 
Galitzin’s wreath and many other votive offerings. 
The Corporation of the Chamber of Mines had a 
splendid exhibit of a gold-reducing plant, Five 
hundred tons of ore were brought over for the 
purpose, and half of this was crushed in a five- 
stamp mill. The gold was daily extracted by both 


the Siemens and Halske, and the MacArthur Forest 
ae A portion of the mines, with which the 

rocadéro Gardens have been honeycombed, had 
been lined with the ore, so that the public could 
follow it right up from below, until the final 
nugget was deposited. On the outsides of the 
buildings were many diagrams, representing gra- 
phically the wonderful development of the gold 
fields ; this was also shown in a golden obelisk of 
large size. A marvellous model of the Ferreira 
Mines, with its four shafts and different inclines, 
was another excellent object-lesson. 

Crossing the road the visitor reached the British 
Colonial Buildings. Both Canada and Western 
Australia made a brave show and spent a great 
deal of money, but although part of their exhibits 
were sent to the Forest and Navigation Building 
in the Champ de Mars and to the Transportation 
Building at Vincennes, still they were sadly 
cramped for room. Canada had a fine cold storage 
exhibit ; her dairy and fruit productions were a 
revelation ; her cereals and timber are well known, 
and were, of course, represented by sensible speci- 
mens. The minerals are less well known, but they 
were so displayed that even the casual visitor came 
away with a fair knowledge of the present riches and 
prospective wealth of the wonderful country. The 
following special works are recommended to those 
who desire more detailed information: ‘t Canada,” 
by George Johnson, with two large maps, 168 
pages; ‘* The Wood Pulp of Canada,” by the same 
author (with photographs, mostly of waterfalls), 
32 pages; ‘The Forest Wealth of Canada,” by 
James Macoun (with map), 41 pages; ‘* The Statis- 
tical Year-Book of Canada,” Department of Agri- 
culture, 625 es; ‘Official Catalogue of the 
Canadian Section,” 321 pages. 

The Western Australian exhibit was mainly of 
wood and gold in every conceivable form, the effect 
being overwhelming. Karri and Jarrah were 
shown in the rough logs, and through every process 
up to the highest possible finish. Every kind of 
gold was exhibited, and everything possible was 
done to impress the visitor with the magnitude of 
the present production and of its future possibili- 
ties. Large samples of soil were shown, also of 
guano, wool, flour, pollard, bran, maize, rye, field 
peas, wheat (the consumption of which just balances 
the production), oats, barley, mother-of-pearl (with 
which a dome was lined), seaweed-brushware, 
eucalyptus, cotton, silk, soap, &c., and beer ; tin, 
copper, lead, and iron. Here, again, there was a 
gold obelisk, duplicated outside; charts, diagrams, 
plans, pictures, and pho phs there were in 
profusion. ‘‘ An Illustrated Handbook of Western 
Australia ” (with maps), 328 pages, octavo, was 
issued by the Western Australia Royal Commission. 
The Dutch Indies had a very good exhibition, 
and issued a guide of 454 pages, with sufficient 
maps. Graphic diagrams were shown of everything, 
except of petroleum. The Shell Trading and 
Transport Company, with its probable income of 
1 million sterling from its Borneo products alone, 
was not mentioned, and under this head no infor- 
mation was given of later date than March, 1898. 
British India, Ceylon, and the Portuguese 
Colonies, though beautiful and artistic, did not, 
except in their teas, coffees, &c., aspire to any 
commercial importance in their exhibits; nor 
would the visitor to any of the three buildings 
come away with any knowledge whatever of the 
industrial capabilities of the countries repre- 
sented. Ceylon has published a handbook, in French 
and English, of some 158 pages, with numerous 
illustrations ; India’s catalogue covered 133 pages, 
of which half were descriptive, with no illustra- 
tions ; a little pamphlet on Mysore sandal wood, 
and a short report on the geological exhibits, were 
also available. Portugal had no guide-book or 
catalogue of its colonial exhibits. 





TWO-CYLINDER COMPOUND LOCOMOTIVE 
FOR THE NORTH-EASTERN RAILWAY 
OF SWITZERLAND. 

Some little time ago the North-Eastern Railway Com- 
pany of Switzerland, finding a difficulty in handling 
their fast express traffic, requested the Société Suisse 
pour la Construction de Locomotives et de Machines, 
of Winterthur, to get out, in consultation with Mr. G. 
Hauster, the head of the traction department of the 
railway, plans for an engine capable o hauling a load 
of 240 tons up a gradient of 1 in 100, at a speed 
of not lees than 45 to 50 kilometres (28 to 31 miles) 
r hour. It was settled that the engine should 





built on the compound system, with the two 
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cylinders inside the frames, and that it should have 
four coupled wheels about 1.8 metres (5 ft. 10 in.) in 
diameter, and a four-wheeled bogie in front. One 
of the engines built to meet the requirements named 
above, has been exhibited at Paris, and is illustrated 
by the engraviogs on our two-page plate, on which 
there are a longitudinal section and a plan; and on 
pages 620 and 621, where there are given cross- 
sections and an external view. The principal dimen- 
sions of this locomotive are as follow : 


Gauge a om ... 1,435 mm. ( 4 ft. 84 in.) 
Diameter of high-pressure 

cylinder ... oe > 00 5, (1811 in) 
Diameter of low-pressure 

cylinder ... a sie ~» 40837...) 
Stroke “a an os | OO», - 42508 ,,) 
Diameter of driving 

wheels... . ... 1,830 ,, ( 6 ft. 0.00 in.) 
Diameter of bogie wheels 930 ,, (3,, 0.6 ,, ) 
Length of rigid wheelbase 2,600 ,, 8 ,, 636 ,, ) 
Length of total wheelbase 

of engine... sa 73, £3 %464:3 


. eee 6 
Length of total wheelbase 
of engine and tender ...12820 ,, (42,, 0.72,, 
Boiler pressure ...13 atm. (191.11b. per sq. in.) 
Heating surface, firebox 10.4eq. m. (111.94 sq. ft.) 


9 Subes:... 216.2 ..,, 207431 » 
Total ns ox > SE 
Grate area ... ee eg «ieee 2346 ,, 
Water in boiler ... .. 5.4 cub, m, (1189.2 gals.) 
Weight of engine empty 44.6 tonnes (43.9 tons) 

fs in 
working order ... pig OD 4 ERS: 3 

Weight available for ad- 
hesion... aa ons! RD ae RD cn 2 


The frame of the engine consists of two plates 35 mil- 
limetres (1.378 in.) thick, thoroughly braced together 
by cross frames, In order to place cylinders of the 
sizes named above between the frames, it was neces- 
sary to open out these some 5 in. at the forward end. 
The necessary bending of the frames, which is shown 
in Fig. 2, was carefully done after the frames 
had been slotted and punched. The axle-boxes 
are of steel, and have gun-metal liners and adjust- 
able wedges. The boiler shell is of open-hearth steel, 
and the internal firebox of copper. This latter is 
supported from the outer box by means of suspension 
stays, those nearest the tubeplate being arranged so as 
to check the expansion of this as little as possible. 
The tubes are of steel, and are provided with copper 
washers at the firebox end. The smokebox is of the 
extended type, and init are located the regulator valve, 
the exhaust pipe, and the intermediate receiver. The 
exhaust nozzle is of the non-adjustable annular type. 

The firebox door is in two parts, and of the sliding 
pattern. The boiler has no dome, but is provided with 
the special form of collecting pipe usual on the North- 
Eastern Railway of Switzerland. This pipe has a 
series of longitudinal slots on its upper surface. There 
are four safety valves, two being just in front of the 
cab, and the others on the manhole cover. 

As already stated, the engine is mounted on two 
coupled axles and a four-wheeled bogie. The centre 
bearing of the latter permits of a certain lateral 
motion, which is, however, controlled by springs. 
These springs are shown in Fig. 4. The springs for the 
driving axles are connected by a compensating lever. 
The leading axle is cranked and is made of Krupp’s 
nickel steel, whilst the connecting rods are of open- 
hearth metal. The valve motion is the Walschaert- 
Housinger type, and is driven by return cranks fixed 
on the outer ends of the axle, as indicated in Fig. 2. 
This plan was eae partly in order to obtain a simpler 
form for the crank axle, but also because the absence 
of eccentrics and rods facilitates access to the big 
ends of the connecting rods. The expansion links are 
between the frames, and the valve faces are on 
top of the cylinders, bus inclined towards the outside 
of the frames. The valves themselves are balanced. 
Cylinders and valve chests form a single casting. A 
special starting valve is fitted, enabling high pressure 
steam to be admitted direct to the low-pressure 
cylinder when needed. This special valve closes 
automatically when the engine is fairly under way. 
Fifteen locomotives of the pattern exhibited are now 
at work, and are said to be giving full satisfaction ; 
and speeds of 90 kilometres (55.9 miles) per hour 
are attained without difficulty., The tender has six 
wheels, and will carry 4 tous of coal and 12 tons of 
water. The wheels are 40.55 in. in diameter, and the 
distance between centres of jeading and rear axles is 
10 ft. Gin. The weight empty is 12.8 tons. Engine 
and tender are fitted with the Westinghouse brake 
gear, and a Gresham steam sanding apparatus, and a 
speed indicator are also provided. 





Carro, Intrvo1s.—The first of the Ohio cities to estab. 
lish a system of mechanical filtration for its water works 
is Cairo, Illinois. The local authorities have let to the 
John H. McGowan Pump Company, of New York, a 
contract to erect two 3,000,000-gallon compound pumps 
to be used for this purpose. he work is now well 
under way. Cairo is reputed to have been the ‘“‘ Eden” of 
** Martin Chuzzlewit.” 


THE PARIS EXHIBITION ELECTRIC 
POWER STATIONS.* 


Tue Exutsit or tHE Société ELEctTRIciTéE ET 
HyDRAULIQUE. 

Tue Société Electricité et Hydraulique, Charleroi, 
Belgium, and Jeumont, France, of which Mr. Julien 
Dulait is President, were represented in both the 
French and Belgian Sections of the Electricity Palace 
at the Paris Exhibition, the company having works in 
both countries. In addition to this, isolated groups of 
machinery were arranged by the company in different 
parts of the Exhibition; collectively, the exhibit 
represented about 3800 horse-power. The exhibit 
included some 80 electric generators and motors 
for various purposes; one 48-ton electric corridor 
car, which will be shortly running on the Belgian 
State Railways; tramway and light railway trucks ; 
electrically-driven rock drills and other special appa- 
ratus ; and a large number of stationary transformers 
working in the various sectioas. 

The two large generators that were shown are 
each of 1000 electrical horse-power output, and were 
mounted upon the crankshafts of cross-compound 
horizontal engines of 1200 indicated horse-power, one 
steam set being exhibited running in the Belgian Sec- 
tion, and the other in the French Section. Both sets, 





| A noteworthy feature of these alternators is their 
‘light weight, a result that has been obtained bya 
_ judicious arrangement of the metal in the frame, and 
| by the general proportions of the machines. The form 
| of each frame is that of an inverted ‘‘ U,” stiffened at 
jintervals by means of ribs. One of the legs of the 
|‘*U” is extended in order that the armature iron may 
be bolted against it; at the end of the other leg, a 
ring of forged steel is let into a circular slot, and 
serves as a clamp to — the core discs of the 
armature, and to retain them in position, the tighten- 
ing being performed by a large number of bolts spaced 
round the ring. 

Ths magnet wheels are cast in two pieces; the 
weight of metal put into each is that necessary to 
give a variation of angular velocity during one revolu- 
tion at constant load of less than 0.5 per cent. 

The oval form given to the poles, together with the 
method of winding adopted, permits of the field coils 
being worked at a higher number of watts per square 
inch, because the cooling facilities are greater than 
with circular wire-wound bobbins. Each of the field 
coils is wound upon a brass bobbin, insulated by means 
of fireproof insulation ; these bobbins are held in posi- 
tion by means of the extended pole-shoes, which are 
cast in one piece with the cast-steel poles. Special 





precautions are taken with these machines, in the 








which are of exactly similar construction, so far as the 
alternators are concerned, assisted in the lighting of 
the Exhibition. 

The general appearance of these alternators is shown 
in Figs. 1 to 3, pages 624 and 625, which also indicate 
the manner in which the exciter is arranged upon the 
crankshaft. The output is 1000 electrical horse- 

wer at 2000 to 2200 volts per phase, the power 

actor of the circuit being about 85 per cent., that is 
to say, a net output of 880 kilowatts. The rating of 
the exciter is 16 kilowatts. 

The frequency is 50 cycles per second, the speed 
being 94 revolutions per minute. The following are 
some further particulars : 


Weight without exciter... 42 tons 

be of the exciter ee 

‘ of magnet wheel 20 ,, 
Number of poles ... see - 64 
Cross-section of iron per pole ... 31 eq in. 
Number of turns per pole 50 
Nature of winding of poles Copper stri P 
Dimensions of copper strip 4.1 in. wide by 


0.031 in. in thickness 

Total weight of copper on field 
poles... a ne as? 
Copper loss at full load for field 
winding ... 5 


2 tons 


15 kilowatts 


Full load exciting current 150 amperes 
Bore of armature... ae ie 236 in. 
Exterior diameter of armature 

core plates xe So es 262 ,, 
Breadth of armature iron, in- 

cluding insulation and air 

spaces... ies ree aw 10 ,, 
Total weight of magnetic iron... 3.55 tons 
Number of armature stampings 460 
Thickness of each stamping sy in. 
Number of armature slots Se 
Dimensions of slot . 0.79 in. by 1.34 in. 

: deep 

Number of wires per slot es 
Arrangement of wires per slot... Three in series, two 

x in parallel 
Number of coils per phase 32 


Total weight of armature copper 0.5 tons 





647, 712, 746, 815, and 846 of vol. lxix., and 


* See 
964, 296, 368, 434, 533, and 





pages 
pages 12, 50, 79, 131, 149, 207, 
598, ante. 


. 4. 


arrangement of the connections from the individual 
coils, and in connecting up. 

The slip rings for pe the exciting current to 
the field magnets are mounted upon the shaft on that 
side of the magnet wheel furthest from the exciter ; 
the brushes pressing on these rings, (which are in 
duplicate) are carried by a cast-iron standard, bolted 
to the under- frame of the generator. 

Further details of this type of alternator can be 
seen from Figs. 1 and 2, which shows all the principal 
mechanical features. 

In addition to the three-phase generators, the 
Société Electricité et Hydraulique exhibited in the 
Belgian section a steam alternator of 350 kilowatts, 
which will be sent to St. Petersburg as an extension 
unit in the large electric lighting station which the 
company has already laid down there. The alternator 
in question generates single-phase current at 2 
volts, 42 cycles, the speed being 142 revolutions per 
minute. The engine, constructed by the Nuremburg 
Company, is of the compound vertical type with three 
cylinders. 

This small alternator differs only from the larger 
ones, in the fact that it is arranged with two bearings 
and a separate bedplate, the shaft being prolonged at 
one end for carrying the overhung exciter, and at the 
other end, for carrying a coupling, which is bolted to 
the coupling on the engine shaft. The weight of this 
single- — generator is about 26 tons, there being 
about Ib. of copper on the field magnets. 

In addition to the three steam alternators, there was 
a large number of continuous-current generators, 
ranging from 30 to 50 kilowatts in output in different 
sections of the Exhibition ; these are mostly direct- 
coupled with high-speed engines of Messrs. Carel’s 
make. 

A group of motors was exhibited, embracing all 
classes. There were single-phase “‘ Heyland ” motors, 
totally enclosed and semi-enclosed continuous current 
motors, traction motors, and three-phase motors of 
various sorts. The most interesting of these are the 
‘‘ Heyland ” motors and the traction motors. Regarc- 
ing the former, even when used upon 100-cycles cir- 
cuits, the starting against load is excellent, all motors 
starting with full-load torque, with a current consump- 
tion not exceeding twice the full-load current. The 





special feature of the ‘‘ Heyland” motors lies io the 
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design of the stator, and in the arrangement and con- 
nections of the starting coils, the rotor being _— 
of the three-phase type, without special features. The 
starting resistance is of very simple construction, and 
automatically cuts out the starting winding ; the par- 
ticular time at which this is effected depends upon the 
load against which the motor is to start. 

The traction motors, whose principal features are 
lightness, compactness, high efficiency, and reliability, 
show advances on previous designs. For instance, the 
30 brake horse-power motor for tramways, designed 
for a rail gauge of 1 metre, weighs only 1450 lb., and 
has a height of but 21.5in. The temperature rise of 
this motor after one hour’s run at 30 brake horse- 

wer with the covers down, does not exceed 65 deg. 
Cent. for any part ; moreover, these motors cannot be 
made to spark, however great the overload. 

Fig. 4 shows a standard truck built by the Société 
Electricité et Hydraulique for light railways, a 
special feature being. the construction of the plat- 
forms and the arrangement of the brakes. The plat- 
forms are built upon extensions of the truck frame, 
thus allowing the car bodies to be made as light as 
possible without any risk of straining them, should 
passengers or baggage be carried on either or both of 
the platforms. 

In conclusion, we may mention the rapid growth 
of this firm’s English work as a proof of the high 
standard to which the design and manufacture of 
their electrical machinery has been brought. The 
English branch is in the hands of Messrs. Witting 
Brothers, Limited, of 49, Cannon-street ; it has com- 

leted about 17,000 horse-power, among which may 
be mentioned the Bradford tramways extensions, the 
electric lighting of Worksop, and the equipment of 
the Manchester-square Station of the Metropolitan 
Electric Supply Company with about 9000 horse-power 
of synchronous polyphase machinery. 


THE EXHIBIT OF THE Fives LILLE Company. 


The engine and dynamo furnished by the Fives- 
Lille Company, as one of the units of the electric 
power station of the Paris Exhibition, are illustrated 
on page 632. The engine is of the two-cylinder hori- 
zontal compound type ; at each end of the main shaft a 
disc is secured, the pin in one disc being at right angles 
to that in the other ; the flywheel inductor of the alter- 
pator is mounted centrally. This inductor weighs 35 
tons, and its mass assures a coefficient of irregularity 
less than z}, of the normal speed. The steam cylinders 
are 27.60 in. and 51.18 in. in diameter, the length of 
stroke being 55.12 in., and the distance between 
cylinder centres 19 ft. 8.22 in. The normal speed is 
79 revolutions per minute, corresponding toa frequency 
of 50 for the triphase current. The main shaft is 
carried on two bearings forming part of the frame, 
which is built into heavy foundations; these bear- 
ings are connected to the cylinders by heavy open 
castings, containing the guide-bars, and forming 
rigid struts. The cylinders are secured to the frame 
in such a way that they are free to contract and 
expand. The injection condenser and vertical air 
pump are placed at a low level, as also is the pipe 
system of the engine; the air pump and the other 
—— are driven by an oscillating beam off the cross- 
ead of the low-pressure cylinder. The valve gear is 
of the Corliss type ; the cut-off varies from 0 to 45 per 
cent. in the high-pressure cylinder, and from 12 to 
60 per cent. in the low-pressure. The valve gear is 
controlled by two centrifugal governors, the simul- 
taneous action of which is assured by a shaft actuat- 
ing the control gear. By this arrangement the proper 
admission is secured for each cylinder, the proportions 
being so selected as to insure an equal distribution of 
work in the two cylinders. These latter are steam 
jacketed ; the jacket of the high-pressure cylinder 
Is cast in one piece with it. Steam from the 
boilers is admitted into the annular space on 
its way to the admission valves. The jacket of 
the large cylinder is heated by lower-pressure steam. 
The steam from the high-pressure cylinder passes 
into an intermediate receiver, which has a dia- 
meter of 39.37 in., and a length of 10 ft. 2 in. be- 
tween the tube-plates. The diameter of the main shaft 
at the inductor seating, is 25.59 in. ; the diameter of 
the crankpin is 7.87 in. ; and the length is 9.84 in. ; 
the diameter of the piston-rods is 5.11 in. The dia- 
meters of the admission valves for the high and low- 
hen cylinders are respectively 8.26 in. and 


~ capacity of the generator at its normal rate of 
revolutions and 50 periods, is 800 kilowatts at 

Volts. It consists of a fixed armature and a 
rotating inductor, with alternately wound poles, 
attached to the rim of the flywheel. The armature 
wereetely. encircles the inductor ; the plates of 
Which it is built are carried on a cast-iron frame 


divided into four re i 
and horizontal joints. w gpsiher, these segeents fou 
& ring, on the interior 
Plates of the armature ; 
main foundations of the 

velling screws, 


Together these segments form 
of which are mounted the 
the frame is carried by the 
engine, and is adjusted by 
The armature plates are .0005 


metres (.02 in.) thick, isolated by silk paper and cut 
into segments. The segments are perforated to 
receive micanite cores for the winding. Current is 
taken from three terminals placed on the lower part 
of the armature frame. The magnet poles are made 
of sheet-iron .001 metres (.04 in.) thick. Each pole is 
traversed by a rectangular steel bar forming a double 
nut for the screws that hold the poles in place. These 
screws pass through the rim of jthe flywheel, and are 
secured in the traverse bar. is affords a ready 
means of removing and replacing the poles. The coils 
_— on their poles are wound on: cores of cast 

rass, carefully insulated, and held in place by pro- 
jections on the pole-pieces. The coils are grouped in 
two circuits connected in parallel, and fed with a 
continuous current of 220 volts, furnished by means 
of contacts and two insulated rings mounted on the 
main shaft. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical reg held Novem- 
ber 9, Professor A. W. Reinold, F.R.S., Vice-President, 
in the chair, Dr. R. A. Lehfeldt read a paper on ‘* Elec- 
tromotive Force and Osmotic Pressure.” This paper is an 
attempt to explain a difficulty in the interpretation of the 
ordinary logarithmic formula for the electromotive force 
between a metal and solution, pointed out by the author 
at the Dover Meeting of the British Association. An 
expression for the electromotive force of a concentra- 
tion cell is obtained thermodynamically upon the assump- 
tion that the electrolyte is only partially dissociated. 
partition is used which is permeable to water, but not to 
the salt or its ions, and the conclusion follows that the 
electromotive force depends not on the osmotic pressure 
of the metallic ions, but on that of the solution as a whole. 
A graphical representation is given plotting osmotic pres- 
sure against dilution, assuming Boyle’s law to hold, and 
it is shown that the electromotive force is not proportional 


to the integral / P d V, but to the converse integral 


fv dP. Assuming, further, that the ocmotic pressure 


changes according to Van der Naal’s equation, the electro- 
motive force is greater than that calculated from Boyle’s 
law. If the electrolytic solution pressure is calculat 
from the integral | f Pd V, it comes out 101° atmospheres; 
but if from the converse integral, the value obtained is 
about 20,000 atmospheres. A comparison between actual 
electromotive forces and those derived from the equation 
given by the author, should afford, if the formula is cor- 
rectly deduced from the assumptions made, a measure of 
how far the osmotic pressure deviates from that indicated 
by Boyle’s law. Experiments upon concentration cells 
have been made by Helmholtz, Wright, and Thomson, 
Moser, Lussana, and Goodwin; but as their work was 
performed upon cells with migration of ions, the calcula- 
tion of the osmotic pressure is rendered uncertain by the 
introduction of the transference ratio. Accordingly, the 
author has measured the electromotive forces of cells 
without migration, using zinc as electrodes and chloride 
and sulphate of zinc as salts. The electromotive force 
was measured by the compensation method, using a post- 
office box through which a current was sent by an accu- 
mulator. The accumulator kept . a constant potential 
difference, and was standardised daily by means of a 
Clarke cell. The experimental results agree with the 
calculated over the range anti to dia-normal, showing 
that the deviation from the value given by the logarithmic 
formula is accounted for by the incomplete dissociation 
of the salts. The osmotic pressures are then calculated 
from the electromotive forces and the values of P V 
plotted. They show irregularities due to the combined 
effect of the decreasing dissociation of the salt and the 
increasing departure from Boyle’s law. Dividing the 
product P V by Van L. Hoff’s factor, determined from 
conductivity, values are obtained showing variations 
similar to those observed in the behaviour of gases when 
subjected to high pressure. 

r. Whetham said there was one form of membrane 
which is quite — to water, and yet does not allow 
either salts or theions to get throngh. He referred to the 
free surface of the solution itself. The water being vola- 
tile can get out, but the salt cannot. 

Dr. Donnan said the author seemed to have discovered 


things well known ; for instance, the integral S VdPis 


a known as proportional to electromotive force. 
e expressed his interest in the explanation of the diffi- 
culty in the 1 ithmic formula. 

Dr. Lehfelds, in reply, said Goodwin had used~ the 
integral se VdP;; but had not made apy numerical calcu- 
lations by means of it. 

Mr. R. J. Sowter read a paper on “‘ Astigmatic Lenses.” 
An astigmatic lens is one which so acts on rays of light 
falling on it as to produce in general two focal lines in the 
refracted ray system. A lens derived from a quadric sur- 
face is the general elementary type of astigmatic lens, and 
in the paper an ellipsoidal lens 1s selected and considered. 
The focal lines are parallel to the elliptic axes, and corre- 
spond to the lens powers in these directions. These 
powers are proportional to the inverse squares of the axes. 
A curve drawn through all points on a lens where the 
material thickness is constant, may be said to determine 
a natural aperture for that lens. A method of natural 
apertures is employed to establish the various relations 
set out in the paper. An ellipse is the natural aperture 
for an ellipsoidal lens, a circle for a spherical lens, and an 
infinitely long pecs for a cylindrical lens. It is 
shown that two cylindrical lenses crossed at right angles 








are equivalent to any ellipsoidal lens, and the power of 





ed| again. The difference of the 





the combination in any direction is the same as that of the 
ellipsoidal lens in that direction. It is also shown that 
two obliquely crossed cylindrical lenses are also equivalent 
to an ellipsoidal lens, or to two cylindrical lenses of 
definite — crossed at right angles, or to a cylindrical 
and a spherical lens, for a spherical lens may be re) 
by two equal . xo lenses crossed at right angles. 
Professor 8. P. Thompson said he had never seen the 
treatment of an ellipsoidal lens before, although the 
extreme case of a loidal lens had been considered. 
The author’s method was, as far as he knew, new, and 
would be very convenient to work with. 
Mr. A. Campbell then read the following ager 
(a) “‘ On a Phase.Turning Apparatus for Use with Elec- 
trostatic Volimeters.” Electrostatic voltmeters are particu- 
larly insensitive at the lower of their ranges, the 
divisions closing in very much towards the zero point. 
When measurements of small direct-current potential 
differences have to be made, it is an easy matter to add 
to the voltage to be measured a constant voltage 
enough to bring the deflection to an open part of the 
scale. If the small voltage to be measured is an alternat- 
ing one, it is necessary that the auxiliary voltage should 
alternate with the same frequency and be in phase with 
it. The apparatus described enables the phase of the 
auxiliary voltage to be turned until it agrees with the 
one to be measured. The phase difference referred to 
is not the time lag, but the angle whose cosine is the 
power factor, and may be called the power lag. The 
method is to get two independent equal voltages U, and 


U2, differing in power phase by 7 and to add together 


suitable fractions of these, such as U,sin¢U,cos¢. The 

resultant is equal to U,, but with the power phase turned 

through ¢. The unknown small voltage is connected in 

series with an auxiliary voltage and a voltmeter, and the 
hase of the latter voltage is turned until the maximum 
eflection is obtained. 

(b) ‘On a Method of Measuring Power in Alternating 
Current Circuits.” The circuit in which the power is to 
be measured is connected in series across the supply 
circuit with a small non-inductive resistance. By means 
of a transformer the small voltage on this resistance may 
be transformed into one whose power phase is x behind 
the voltage on the resistance. This isadded to the voltage 
on the circuit to be measured, and then reversed and added 
uares of these effective 
resultants is shown to be equal to a constant into the 
power to be measured. If there is any direct current it 
must be measured separately by a Weston voltmeter, or 
other suitable instrument. 

(c) ‘‘ Note on Obtaining Alternating Currents and 
Voltages in the same Phase for Fictitious Loads.” When 
testing instruments for the measurement of large amounts 
of electrical power or energy it is usually desirable to do 
so by means of fictitious loads, ¢ e., by applying to the in- 
strument under test, current and potential difference 
representing the required load. In order to obtain a 
fictitious non-inductive load with alternating currents, 
the potential difference and current should be in the same 

ase. The current for the instrument under test is gob 

means of a transformer worked on a 100-volt circuit. 

e potential difference on the same phase is got by allow- 
ing the current to flow through a non-inductive resist- 
ance, and increasing the voltage at the ends of the resiat- 
— to the anes amount by means of another trans- 
ormer. 

The Society then adjourned until November 23. 





CaTaLocuEs.—Messrs. W. H. Bailey and Co., Limited, 
of the Albion Works, Salford, have ——— a earaiegns 
of small motors especially adapted for use where skilled 
labour is not readily available, The motors include hot- 
air engines up to 4 horse-power, arranged either for 

umping only, or for driving light machinery. The 
| Se water ram is also illustrated, as well as the De 
Vismes turbine, and several sizes of small fixed and port- 
able steam engines.—A catalogue devoted entire A 
grinding machinery has been issued by Messrs. Hill, 
Clarke, and Co., of Boston and Chicago. The tools dealt 
with range from small twist drill grinders up to large 
grinding machines admitting work 12 ft. a seat 
centres.— We have received from the Fairbanks Company, 
16, Great Eastern-street, E.C., a copy of the io of 
ipe-threading and cutting machine, made by the Merrell 
Leeulaceriog Company, of Toledo, Ohio, U.S.A. Both 
hand and power machines are illustrated in the catalogue. 
—Messrs. Chubb and Sons have issued a pamphlet giving 
particulars of a strong-room door of Harveyed steel, whic 
they subjected to the ordeal of an attack at 50-yards 
range of a 6-in. steel armour piercing shell. a the 
striking velocity was moderate, being bub 1540 ft. per 
second, the test was a very severe one for a treasury door, 
and was passed most successfully, the shell being broken 
up without injuring the plate.—The Baldwin Locomotive 
orks, Philadelphia, U.S.A., have just issued a finely 
illustrated catalogue dealing with narrow-gauge mo- 
tives. The volume is prefaced with a short history of 
the Baldwin Works, and the illustrations, besides giving 
general views of different types of engine built, include 
also sketches of details and numbered of parts, 
intended to facilitate the execution of telegraphic orders 
for repairs,—The British Schuckert Electric Company, 
Limited, of Clun House, Surrey-street, Strand, have sent 
us a copy of a pamphlet describing their method of con- 
structing electric tramways cpespins on the surface 
contact system.—The Helles and Jones Company, of 
Wilmington, Delaware, U.S.A., have issued a ca e 
of oe and boilermaking plant. The tools 
illustrated include many designs of single and multiple 
punches, shearing machines, bending rolls and plate- 
straightening machines. 
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DROP-FORGING MACHINES. 


CONSTRUCTED BY BRETT’S PATENT LIFTER COMPANY, 





Mosr of our modern engineering workshops have, 
skilfully designed and carefully worked out appliances | 
| made, have little or no pretence to accuracy in shape ; 


for aiding the workmen in every possible way to per- 
form their particular part in the cutting and shaping 
of iron and steel. In many cases special and costly 
machines—the result of unlimited study on the part 
of some of our best engineers—are provided for cutting 
and shaping metals, and they are so constructed that 


in their manipulation preat exertion or physical | 
Conference in June last year (1899) a new drop forging 


strength on the part of the workmen is rendered 


unnecessary. 


The smithing department, however, does not appear | 


to have received its proper share of ingenuity and 
thought. Here the workmen devise, and in most 


cases construct, their own tools and appliances, and | 


it is often found that in the case of an article 


being given to half-a-dozen different smiths to make, | been put d 








Fra... 1. 


; that half a dozen different methods will be 
vs ae. and probably an equal number 

of different sets and sorts of tools made 
for the work, most of the tools being con- 
structed with the idea of producing what 
are known as “rough” forgings. 
making of these forgings the greatest 
amount of exertion which the human frame can 
sustain is generally required, and the forgings, when 


indeed, with regard to accuracy, the common instruc- 
tions given to men are ‘‘ to leave plenty on” in order 
to escape the danger of eventually finding the whole 
piece useless when it comes to be set out and lined to 
measure. 

In a paper by Mr. E. 8. Brett at the Civil Engineers’ 


machine was described, of which we give an illustra- 
tion and some particulars. 

The illustration shows the first set or battery of this 
new system, erected about two years ago at Crewe Loco- 
motive Works. We understand that the results from 


this first set were such that several more sets have | 
own, some of the new ones carrying drops, | 





In the | 





LIMITED, COVENTRY. 
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one of which more than equals in weight the whole 


set here shown. : ‘ 
The essential feature of this new system is the simple 


| way in which a massive hammer is raised by means 
| of comparatively light mechanism (Fig. 2). The raising 


levers are shown in Fig. 4, they are keyed on to the 
shaft upon which the wing piston (B) is formed, 
which is driven by steam or compressed air around the 
inside of the cylinder (Fig. 3). The loose pulley 
which runs between the levers plays a very important 
part in the arrangement, because although it has to 
carry the weight of the hammer whilst it is being 
raised, when the hammer is allowed to fall and de- 
liver its blow, this pulley is free to revolve. The com- 
bination of these levers with the loose pulley is quite 
a new and effective way of utilising a rotary ages 
especially when arranged to work automatically for 
producing small drop-forgings. 

Gravitation blows are found to expel the dross from 


|puddled balls more effectively than either steam 


hammers or squeezers, hence some makers of best- 


/quality wrought iron still retain the service of old- 


fashioned “helves” for this purpose ; but with the 
aid of these lifters a hammer is provided having all 














Nov. 16, 1900. ] 


ENGINEERING. 





629 














STONE-DRESSING 
CONSTRUCTED BY 


MESSRS. BRUNTON 





: Speke 





the advantages of the helve, but without its cumbrous 
attachments. The system is eminently suitable for pile- 
driving and working stampsfor ore-crushing machinery. 
The transmission of all shock from the base is avoided 
by the use of a flexible connection between the hammer 
and the lifting fork. The successful crushings which 
have been obtained from a battery erected for ex- 
perimental purposes at Coventry lead Messrs. Brett 
to anticipate a great future for the machine in the 
ore-crushing districts. But with regard to the use 
for which the machine is primarily designed, viz., 
drop forgings, although forging by machinery is 
undoubtedly in its early stages, yet the force of 
circumstances is rapidly urging to the front the 
question of producing forgings, reliable in shape and 
dimensions, cheaply and in large quantities, and 
Messrs. Brett have made an important contribution 
towards the achievement of this end. 

Experience proves that results are obtained from 
gravitation hammers which are not possible otherwise. 
The impact from a weight of 4000 lb. to 5000 Ib. fall- 
ng through a space of 8 ft. or 9 ft. has a marvellous 
effect upon a mass of hot metal ; and there is no doubt 
that ultimately these hammers will be used up to, and 
probably over, 10 tons weight. As stated in the dis- 
cussion on Mr, Brett’s paper, the efficiency of these 
lifters has been demonstrated, and there is no doubt 
they can be made to operate a gravitation hammer of 
any weight. 

That they have supplied a long-felt want is evident 
from the fact that within twelve months from their 
introduction to the engineering world, many of the 
principal railways and leading engineering works in 
the kingdom have adopted them. As stated above, 
the London and North-Western Railway Company, 
who have them at work at Crewe, have given orders 
for a further extensive plant, including drop-hammers 
that have hitherto been considered incapable of mani- 
pulation. Already the same company are making 
forgings of dimensions it would surprise many engi- 
heers to cee; and they are rapidly moving towards 
producing their largest parts in the same way. There 
- no doubt that in the near future the forged joints, 
inks, Pistons, connecting-rods, &c., will leave the 
smithing and forging department true to the required 
— and form as required, with the necessary 

‘Owance for facing, and no more. These machines 
‘re manufactured by Brett’s Patent Lifter Company, 
Limited, Coventry. 





STONE-DRESSING MACHINE. 


eo machinery for stone working and dressing 


and is 


n for a great many years before the public, 
favourably known to most of those who are 


engaged in preparing stone blocks for building pur- 
poses. Mesers. Brunton and Trier exhibited in Paris 
so long ago as 1878, and were awarded a silver medal 
at that Exhibition. Their machinery has been much 
improved since then, and especially during the last 
few yéars. The most important feature of the work 
effected by these improved machines lies in the heavy 
cuts which can be taken and the possibility of finishing 
the work in a single operation; in the perfection of 
the arrisses and the straight-tooling of the faces; and 
in the working of the stones to exact dimensions. The 
stone is dressed by circular capped cutters mounted on 
a slide which works up and down in guides, by means 
of a geared crank disc, a connecting-rod, and fast-and- 
loose pulleys on the pinion shaft. The table on which 
the blocks of stone are fastened feeds them forward to 
meet the cutting edges at a speed suited to the qualit 
of the stone worked. The action of the cutters, which 
are set at an angle to the axis of the stone, while 
working up and down, is to split off irregularities by 
a rolling wedge action. The tool marks are straight 
and at right angles to the axis of the stone; but by 
raising one end of the latter, diagonal tooling of any 
angle can be easily produced. The new machines ex- 
hibited at Paris have three cutters, working at three 
different levels, the intermediate being the roughing 
cutter, the lowest following, while the finishing cutter 
is the highest. Thus the work is finished in steps 
which allow heavy cuts to be taken and the work to 
be completed in a single operation. The greatest im- 
provement, however, lies in the provision of two auxi- 
liary cutters facing those above described and set at 
the corresponding complementary angle ; these enable 
the off-going end of a stone to be finished without run- 
ning the risk of breaking down this end ; a few inches 
are worked by the auxiliary cutters, as if it were the 
on-coming end, the table is then run back to the oppo- 
site highest position, and the on-coming end dealt 
with. The feed varies from 2 in. on hard granite to 
6 in. on grit or sandstone, with medium widths. With 
a surface 2 ft. wide and 5 ft. long, the actual cutting 
time with the machine exhibited at Paris, was 30 
minutes per 19 equare feet of granite dressed, and 10 
minutes for the same surface of gritstone. The power 
required is relatively small, being from 2 to 6 horse- 
power, according to the size and nature of the stone. 
A novel application of the revolving conical cutters 
which distinguish the Trier stone-dressing machinery, 
was exhibited in the shape of an emery wheel truer. 
This machine enables emery wheels to be quickly 
trued in place while running at their ordinary speed ; 
it also avoids all risk of loss and breakage. This 
tool consists of a tubular slide, on which sleeves 
carrying the tool-holders, are clamped. These tool- 








holders carry the spindles on which the loose re- 
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volving conical sheet-steel cutters are mounted, and 
can be adjusted laterally in any desired way. The 
backward and forward adjustments are effected by 


moving the slide along a cross slide having a stem, 
carried by the bracket fixed to the stand of the 
grinder. This stem, which is cylindrical, affords the 


means of diagonal adjustment. The cutters roll off 
the inequalities, and are moved forward till they meet 
at the centre by turning a right and _ left-handed 
screw. The tool-holders, when turned upside down, 
place the cutters in position for truing the sides of the 
wheels, The cutters are sharpened entirely by grind- 
ings and are replaced by stock duplicates when worn 
own. 

Messrs. Brunton and Trier’s exhibit at Paris con- 
sisted of several machines and parts of machines con- 
nected with stone dressing and emery-wheel and 
grindstone truing, all constructed on the principle 
we have described, some of them being exhibited in 
actual work. They formed one of the most interesting 
exhibits in the British portion of the great machine 
transept on the Champ de Mars. For some unex- 
plained reason, this exhibit was placed there, instead 
of in the Civil Engineering Court. Unfortunately, 
owing to some jury muddle, Messrs. Brunton and 
Trier received an award far below the intrinsic merit 
of their machines, 4nd which we understand has not 
been corrected. 





Bexerum Biast-FurNAcks.—The number of furnaces in 
blast in Belgium at the commencement of November was 
35, while five furnaces were out of blast at the same date. 
The total of 35, representing the number of furnaces in 
blast in Belgium at the commencement of November, was 
made up as follows: Charleroi group, 15; Liége group, 
14; and Luxembourg, 6. The production of pig in 
Belgium in October was 104,470 tons, as com with 
104,780 tuns in October, 1899. The aggregate production 
for the first 10 months of this year was 987,330 tons, as 
oy ig with 1,013,510 tons in the corresponding period 
0 ‘ 





Society or Arts.—The Society of Arts will hold the 
opening meeting of its session—the 147th since the foun- 
dation of the Society in 1754—on Wednesday evening, 
November 21, when an address will be delivered by Sir 
John Evans, K.C.B., F.R.S., Vice-President and Chair- 
man of the Council. For the meetings previous to 
Christmas, the following arrangements have been made: 
November 28, Major Ronald s, ‘‘ Malaria and Mos- 
uitoes ;’ December 5, Professor H. &, Hele-Shaw, LL.D., 
.R.S., ‘ Road Traction ;” December 12, Professor Frank 
Clowes, D.Sc., ‘‘The Treatment of London e ;” 
December 19, Mr. W. T. Maud (Special Artist to the 





Graphic), ‘‘ The Siege of Ladysmith,’ 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 6. 

To-pay the national election is in progress. For a 
week past the stock markets have been quiet. In- 
vestors are awaiting the outcome. The volume of 
retail business is large. Pricesappear to have reached 
bed-rock in most lines. The chief exception is steel. 
The conditions there are hard to define, and the out- 
come of the present contest between railmakers and 
rail buyers is not clear. The railmakers are deter- 
mined to sandbag the railroad people this year into 
paying 26 dols., as they did last year 35 dols., for rails 
that can be made ata profit at 16 dols., and which 
one company could make at a big profit at several 
dollars per ton less. About 1,500,000 tons of rails 
are wanted now, but the railroad people refuse to pay 
the insufferable prices asked. Mr, Carnegie arrived 
in New York late last week and his announcement is 
not expected until it is seen what effect the election will 
have on business. The railroad people are willing to 
pay as high as 22 dols., but those manufacturers 
who talk, repeat what they have been saying pri- 
vately all along, that they will be glad to pay 26 dols., 
and may have to pay more on next year’s busi- 
ness. A large business was done last week in the iron 
trade ; all markets are firm, and in many lines an 
advance is by no means improbable, especially in pig 
iron. Alabama No.1 Foundry is quoted at 11.50 dols. 
to 12 dols. The Republic Iron and Steel Company is 
trying to buy the Bessemer Rolling Mills at Birming- 
ham. At Pittsburgh there is quite an improved 
demand for the lesser products in small lots for imme- 
diate requirements. There are great expectations of 
an enormous demand. Production has been guarded. 
Even the great combinations have only moderate 
atocks. With their control over raw material they 
are in a good position to dictate prices through re- 
stricted production. 

The demand for coal for export is increasing faster 
than schooners can be supplied. A coal road is to be 
built from Pittsburgh to Westmoreland County, 25 to 
30 miles, to develop coal properties. The 150,000 
anthracite miners are again at work. The latest 
cotton crop gives 9,790,000 bales. The farmers are 


holding back their crop in places for higher prices. | 


General crops are good. Prices are steady, with 
scarcely any hope for speculation. There is a lower 
percentage of idleness than ever known, and labour is 
very s2arce in many localities. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasjyow Pig-Iron Market.—The market was exceed- 
ingly quiet last Thursday forenoon, only 2500 tons being 
dealt in. Scotch warrants, which alone were dealt in, 
improved 14d. to 67s. 4d. per ton cash buyers. In the 
afternoon the market was strong, only 4000 tons, how- 
ever, cae hands. Scotch warrants closed 5d. per 
ton up on the day at 67s. 74d. wd ton cash buyers, and 
Cumberland hematite iron was done at 79s. per ton cash, 
with buyers over. The settlement prices were: Scotch, 
67s. 74d. per ton ; Cleveland, 653.; Cumberland hematite 
iron, 793. 6d. per ton. On Friday forenoon the market 
was quiet, and about 3000 tons were disposed of, the 

rice rising 2d. per ton. About 4000 tons chan 
ands in the afternoon, and Scotch iron rose other 
4d. per ton. Hematite iron at 803. per ton showed a 
rise of 1ld. per ton. There were no dealings in Scotch 
iron in the afternoon. The settlement prices were: 
67s. 9d., 643. 9d4., and 793. 6d. per ton. In the 
forenoon session of the pig-iron markeb on Monday 
about 9000 tons were dealt in through the cover- 
ing of short sales. Scotch rose 8d r ton. In the 
afternoon Scotch was very strong, and on the purchase 
of other 5000 tons the price left off 1s. 6d. per ton 
on the day. The advance was due to a bit of a squeeze, 
and some covering in visw of the stronger reports from 
America. The settlement prices were: 693. 14d., per 
ton, 65s. and 793. 6d. per ton. Only a small business 
was done on Tuesday forenoon, nob more than 6000 
tons changing hands. Scotch was firm at 693, 6d. 
per ton, sellers, but in the afternoon the 
price a to 693. 1d. per ton, or 24d. down 
on the day. Sales of Scotch iron were made at 
69a. 6d. and 693. 3d. for the end of the year. At the close 
of the market thesettlement prices were: 693., 65s., and 
79a. per ton. At to-day’s forenoon meeting of the market 
some 7000 tons were dealt in. ‘The tone was flat, and 
Scotch iron left off 3d. per ton back. In the afternoon 
3000 tons were sold and Scotch fell another 1d. per ton. The 
settlement prices were: 683. 3d., 653., and 78s. 6d. per ton. 
The following are the current prices for makers’ No, 1 iron: 
Clyde, 81s. 6d. portens errie and Calder, 82s.; Sum- 
merlee, 85s.; Coltness, 87s. 6d.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 80s. 6d. ; 
Shotts — at Leith), 853. ; Carron not on sale. 
There hasbeen only a small business done during the 

t week in West Coast warrants, the price advanci 
rom 78s. to 80s. per ton, owing to the — o 
mpt iron, whilst makers’ prices vary between those 
a East Coast hematite iron is about 783. 6d., while 
Scotch remains steady at about 82s. per ton, at which 


business is reported to have been done. The stock of 


pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 73,886 tons yesterday afternoon, as com- 
pared with 74,369 tons yesterday week, thus showing a 
reduction amounting for the past week to 483 tons, 





_ Finished Iron and Steel.—The state of the finished 
iron and steel trades remains practically unchanged since 
last week. Scotch steel producers have not booked much 
new work this week. It was reported on bag 2 
that, rather than be beaten by the Americans, the 
Mossend Iron and Steel Company have booked an order 
for ship-plates at 6/. 17s. 6d. per ton, the lowest price 
quoted for ship-plates for four years. Makers, however, 
while not denying that some exceptional lines may have 
been placed at that figure, affirm that for prompt de- 
livery genuine ship-plates cannot be made at a profit ab 
the price named. e makers of malleable iron are re- 
ported to be worse off than they were a week or ten days 
since, and not only are some establishments practically on 
half time, but shutting down is said to be not im- 
probable. Report comes from Coatbridge to the effect 
that staffs are being reduced. It appears that from 600 
to 1000 tons of American ship-plates just imported have 
been condemned through not coming up to the required 
official tests ; and it is stated that an order for a large 
amount of plates will probably be cancelled owing to 
undue delay in delivery. 

_Prices of Steel for Prompt Delivery.—The following are 
given as reliable quotations for steel for prompt delivery : 


Per Ton Net. 

£8. d. 

Double crown boiler plates 712 6 
_. a “oe 6 750 
Ship steel plates, g-in. thick ... oe dae 
pe »  Y¥e-in. thick ... 750 

Ka ned din. thick ... a i, 3 

ak angles and bulbs 7.0°® 


All net delivered in Glasgow or district. One or two 
makers quote slightly higher prices, but these figures can 
be taken as strictly accurate, and are quoted by more 
than one well-known maker in Lanarkshire. 


Contract for Wagons.—The South-Eastern singer 4 
any omg placed a good contract for wagons wit 
M urst, Neilson, and Co., Motherwell. Messrs. 
Pickering and Co., wagon builders at Wishaw, are about 
to make important extensions to their works, 


Shipbuilding Contracts. — Messrs. Scott and Co., 
Greenock, have received an order from Mr. J. J. Denholm, 
of the same town, to build two steamers of 1500 tons each, 
similar to the -- Wellpark, constructed some time 
ago.—The P. and O. Steam Navigation Company have 
several new steamers in the market, one or two of which 
will aa ney be placed with Messrs. Caird and Co., 
reenock. 


Royal Scottish Society of Arts Awards.—The Committee 
appointed by the Royal Scottish Society of Arts to awar 
prizes for communications read or reported on during the 
session of 1899-1900 intimate that they have awarded the 
following prizes: To Mr. Robert Anton for his paper on 
** A Patent Perforating Brick and > gx Machine,” a 
Keith prize, value ten sovereigns ; to Mr. John Cowan for 
his paper on “The Stirling Boiler,” a any prize, 
value ten sovereigns ; to Mr. W. R. Herring for his es od 
on “ The Carbonisation of Coal for the Production of Illu- 
minating Gas,” a Makdougall-Brisbane prize, value tive 
sovereigns ; to Mr. G. W. Herdman for his ae on 
‘‘ Levelling Staves and an Improved Form of Joint for 
the Scotch Staff,” a Keith prizs, value three sovereigns ; 
to Mr. J. B. Readman for his paper on ‘‘ Food Preserva- 
tives,” the Society’s complimentary silver medal ; and to 
Mr. John Graham for his paper on ‘‘ A Safety Mechani- 
cal Coupling for Goods Wagons,” the Society’s compli- 
mentary silver medal. 

Scottish Lighthouses.—The Commissioners of Northern 
Lighthouses, having recently erected a lighthouse on 
Tiumpan Head, in the Lews, now intimate that on 
December 11 a group flashing light of 115,000 candle- 
power will be exhibited, showing two flashes in quick 
succession every thirty seconds, and visible 19 nautical 
miles in clear weather. From the new beacon on Greinam 
Island, in Loch Roag, an occulting white light will hence- 
forth be shown. It will show two seconds light and four 
seconds dark, and will appear white except between bear- 
ings S., 14 deg. E., and eastern shore at Loch Roag, 
where it will appear red. 

Glasgow University Engineering Society.—The _ first 
ordinary meeting of the Glasgow University Engineer- 
ing Society was held in the University on Thursday, 
November 8. Professor Archibald Barr, Sc., the 
retiring Hon. President, in demitting his post, made suit- 
able reference to the appointment of the president, Pro- 
fessor Sadler, to the Chair of Naval Architecture in the 
University of Michigan. Professor Biles took as subject 
of his presidential address some suggestive remarks in 
relation to yachting, and reviewed the developments in 
all classes of vi during the century. he rules 
adopted by the Yacht Racing Association for fixing the 
rating and time allowances of yachts were carefully ex- 
amined and compared with those more scientifically de- 
rived. The address was illustrated by a comprehensive 
set of lantern slides. On Friday the first visit of the 
Society was paid to the Blochairn Works of the Steel 
Company of Scotland. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, but a cheerless tone 
prevailed, quotations were weak, and very little business 
was transacted. Buyers were not easily found, and 
ae ts for the future were generally admitted to 
the reverse of en ing. What purchases were 
made were in small lots for prompt delivery to meet 





early requirements. The market quotation 

prompt f.0.b. delivery of No. 3g-m.b., Cleveland pigincg 
was 653. 3d. Several makers, however, were not disposed 
to quote below 65s. 6d. On the other hand, the buyers’ 
idea was that 65s. was the full value of No. 3, and a few 
purchases were made at that price. No. 4 foundry and 
grey forge iron, notwithstanding that they have been 
relatively cheaper than No. 3 for some time past were, in 
sympatby with the ruling quality, easier, the former being 
633., and the latter 61s. o. 1 Cleveland pig was 
about 66s. 9d. For East Coast hematite pig iron there was 
not much inquiry; and though there were makers who 
adhered to 80s. for early delivery of Nos. 1, 2, and 3 
orders could easily have been placed at 793. Rubio ore 
was reduced to 19s. ex-ship Tees, mainly in consequence 
of freights from Bilbao having fallen to 6s. 9d. ; but con- 
sumers still considered the price tco high, and were not 
tempted into the market. To-day the market was dull 
and quotations were unaltered. ° 


Manufactured Iron and Steel.—Very unsatisfactory 
and discouraging accounts are given of the manufac. 
tured iron and steel industries. Prices are declin. 
ing, and competition for new orders is very keen, 
Some of the works are now running only short 
time. ae | soe material has again fallen in 
price ; and bars and rails, though not quotably changed, 
are not selling at market rates. In spite of furthes re. 
ductions, foreign makers are still competing successfully 
with home producers. Common iron bars are put ab 
87. 10s. ; iron and steel ship-plates at 7/.; and iron and 
o ship - _—— e vot ag “rt less the usual 

per cent. f.o.t. omi , heavy sections of 
rails are 6/. 10s. net at works. ‘4 : 7 


Clevel of Engineers.—The annual general 
meeting of the Cleveland Institution of Engineers was 
held at Middlesbrough this week. The evening was spent 
in a social way, interspersed with short addresses, descrip- 
tions of diagrams, models, and specimens that were on 
view. The President - elect, tr. W. H. Panton, 
entertained those present to light refreshments. During 
the evening molten iron and other metals were pro- 
duced by the Goldschmids process, and _ specimens 
of metallic manganese and chromium, made by the 
process, were shown. In the course of his presidential 
address, Mr. Panton observed that there was a grea’ 
want of subsidiary trades in the district to assist the one 
of iron and steel-making. Within the last few years 
marine engineering had taken root in Middlesbrough, and 
they would all like to see a number of other branches of 
engineering springing up. It was a good thing for us that 
the broad Atlantic was between America and this country, 


d I; tatorte, 





d | for even as it was American steel was being imported into 


Great Britain. Sometimes he thought steel could be made 
in Middlesbrough from Cleveland ore and put on board 
ship for less money than it could be made and put on 
board ship in America, Coke-making and the use of ita 
—— was a new and important local industry. 

ere again the foreigner had been ahead of us, for all 
the plant that was being put down was of foreign 
design. He drew attention to the increased pro- 
duction of open-hearth steel in comparison with Bes: 
semer, the make of the former increasing rapidly, while 
the latter was stationary. Consumers were ising 
the advantages of the more reliable open-hearth material, 
and were ing to pay for it. 

Fuel.—Coke is coming down quickly in price. Some 
sellers are asking 21s. for — delivery of medium blast- 
furnace qualities, but 203., and even 193., is said to have 
been taken. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Steam-coal prices have shown scarcely any 
change. It is reported that several important contracts 
have been recently secured. The best steam coal has 
been making 203. 6d. to 21s. per ton, while secondary 
qualities have brought 18s. to 18s. 6d. a ton. House 
coal has also exhibited little change ; No. 3 Rhondda 
has been making 18s. 6d. to 193. per ton. Foundry 
coke has brought 30s. to 32s. per ton, while furnace ditto 
has made 28s. to 293. per ton. 


Nettlefolds.—Mesars. Nettlefolds, screw makers, who 
recently purchased the Great Western wharf on the 
eastern bank of the Usk at Newport, contemplate exten- 
sive developments of their works, embracing a river 
frontage, direct shipping access, and railway communi- 
— to their present works at Rogerstone and else- 
where. 


South Wales Coal and Iron.—The exports of coal from 
the five principal Welsh ports—Cardiff, Newport, Swansea, 
Llanelly, and Port Talbot—in October were: Cardiff, 
foreign, 116,164 tons ; coastwise, 234,648 tons; Newport, 
foreign, 285,401 tons ; coastwise, 58,548 tons ; Swansea, 
foreign, 176,195 tons; coastwise, 36,534 tons; Llanelly, 
foreign, 16,038 tons; coastwise, 8,087 tons ; Port Talbot, 
foreign, 30,891 tons ; coastwise, 11,263 tons. The aggre- 
gate shipments of the month were accordingly : Foreign, 
1,669, tons ; coastwise, 349,100 tons. The aggregate 
shipments of coal from the five ports in the ten months 
ending October 31 this year were: Cardiff, 13,099,063 
tons ; ag 2,976,959 tons ; Swansea, 1,976,270 tons ; 
Llanelly, 234,360 tons; and Port Talbot, 378 829 tons; 
making a final te of 18,665,481 tons. The aggre- 
gate shipments of iron and steel in the first ten months 
of this year were: Cardiff, 24,785 tons; Newpo 
13,180 tons; Swansea, 2,160 tons; and Lilanelly an 
Port Talbot, nil; making a final aggregate of 40,125 
tons. The aggregate — of coke were: Cardiff, 
64,250 tons ; Ne 25,537 tons ; Swansea, 10,096 tons ; 
and Llanelly and Port Talbot, ni; making a final aggre- 
gate of 99,883 tors. The aggregate shipments of patent 
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fuel were: Cardiff, 342,931 tons; Newport, 59,404 tons ; 
Swansea, 419,601 tons; and Llanelly and Port Talbot, 
nil; making a final aggregate of 821,936 tons. 


The Coal Boom.—In accordance with a decision of the 
South Wales Miners’ Federation, the whole of the col- 
lieries in the South Wales and Monmouthshire coalfield 
suspended work on Friday, the object being to restrict 
the output of coal, and so prevent a fall in prices. 
Advantage was taken of the holiday to hold mas3 guage of 
in the various districts. These were addressed by the 
miners’ agents, all of whom contended for the necessity 
for the stop-day to maintain prices and secure the 
abolition of the middleman. 


Newport Tramways.—The iger ma Town Council dis- 
cussed on Friday the question of leasing the new electric 
tram lines, or running the traffic directly under the con- 
trol of the council. The traffic committee recommended 
that at the expiration of Mr. S. Andrews’s lease in July 
next, the tramway system should be worked direct by the 
council. To this recommendation of the committee there 
was an amendment that the question should be deferred 
until the joint committee of the traffic committee and the 
electricity committee had considered the matter. This 
amendment was defeated by 20 to 15, and the original 
recommendation was adopted. 

Barry Graving Dock and Engineering Company.—The 
report of the directors of the Barry Graving Dock and 
Engineering Company, Limited, for the year ending 
September 30 last, states that the net profits, after pro- 
viding 26002. for debenture interest, were 25,1607 , making 
with a balance of 4658/. from the previous year, 29,8187. 
to the credit of the profit and loss account. An interim 
dividend paid in May absorbed 7206/., leaving an avail- 
able balance of 22,6127. The directors recommend a 
final dividend on the preference shares at the rate of 5 
per cent. per annum (less income-tax), and on the ordi- 
nary shares of 103. per share (making 10 per cent. on these 
shares for the year), free of income-tax. The directors 
also propose that 50007. shall be carried to the reserve 
— making ib 35,0007, and that 95187. be carried 
forward. 


Gloucester and Birmingham Navigation Company.— 
The directors, in their half-yearly report to the pro- 

rietors of the Sharpness New Docks and Gloucester and 

irmingham Navigation Company, state that the tonnage 
receipts show a decrease of 1991/. 12s. 8d., as compared 
with those of the corresponding period last year. Grain 
imports decreased 14,011 tons, timber 17,258 tons, and 
sundries 1142 tons. This decrease in tonnage, couple 
with the enhanced cost of fuel and materials, unfortu- 
nately lessens the balance available for dividend, which 
amounts to 90217. 9s. 2d., with which the directors 
will recommend the payment of the half-year’s dividend 
on the ‘‘ A ” preference stock, the year’s dividend on the 
““B” preference stock, and 1 per cent. on the ‘‘C” pre- 
ference stock. During the half-year the directors have 
fenced in Sharpness docks, an improvement which will 
give greater security to property and enable the company 
to earn better rents. The Harbour Board, with the 
assistance of the company, is placing leading lights at 
the Narlewood Rock, which will have the effect of 
further improving the system of lighting the navigable 
channel between Kingrood and Sharpness. The desira- 
bility of adapting the Worcester and Birmingham Canal 
to the navigation of larger craft is again before the public, 
and will have the careful consideration of the directors. 


Devon and Somerset Railway. — A provisional agree- 
ment has been entered into for the sale to the Great 
Western Railway Company of the Devon and Somerset 
Railway, the purchase to take effect June 30, 1901. The 
Great Western Railway at present works the line at 
50 per cent. of the gross receipts. 


New Monmouthshire Coalfield.—Negotiations are pro- 
ceeding for opening up a new coal area between Cwmfelin 
and Ynysddu in the Sirhowy Valley, where a rich vein 
of steam coal is said to be awaiting development. 


New Royal Artillery Dépot.—The work, commenced 
three years since, of converting Plymouth Citadel from a 
heavy sea front fortress into a training dépét for Royal 
Artillery, will reach this month another stage, by the 
completion of the south wing of a new block intended as 
men's quarters. This block, an immense building of lime- 
stone and granite, with Portland stone facings, has been 
built by Mr. Kerswill, of Plymouth, at a cost of about 
30,0007. The whole of the work contemplated, will not 
be completed for another seven years, by which time it 
will have cost 150,0002. 


pret Talbot Dry Dock Company.—The accounts of the 
Fort Talbot Dry Dock Company for the year ending 
cane 30, show little more than sufficient to pay deben- 
= interest. The company will have to await the deve- 
Opment of the port before there is likely to be any great 
extension of ship repairing. 
an Electric Light at Newport.—On Friday the 
tee Town Council adopted a proposal of the 
romicity Committee in favour of the free wiring 
oO premiocs up to20/. for the installation of electric light, 
7 above that sum if the committee, after special con- 
aa of each case, thought it desirable. It is in- 
ed to allocate 2000/..to this project, and to recoup 


the amounts by charging a rental upon the outlay. 





we USIAN State Ratiways.—The length of State rail- 

ays in Russia is returned at 20,032 miles, or 1272 miles 
The gross earnings last year were 
ar cent., a8 com- 
Ing expenses to 
cent. 


more than in 1899, 

35,791,502/., showing an increase of 44 

pared with 1898, The ratio of the wor 
traffic recsipts last year was 604 per 








MISCELLANEA. 


A Bit has been presented to the Chamber of Deputies, 
Paris, providing that a rm pone of 200,000 francs 
(about 8000/7.) sball be awarded to the heirs of any railway 
servant or passenger killed by accident. 


We are informed by the secretary that an extra meeting 
of the Institution of Electrical Engineers will be held, 
7 kind permission, in the rooms of the Institution of 

echanical Engineers, at 8 p.m., on Thursday. Novem- 
ber 29, when a paper will be read by Mr. W. E. Langdon, 
Vice-President, on ‘“‘The Supersession of the Steam by 
the Electric Locomotive.” 


The traffic receipts for the week ending November 4, on 
33 of the principal lines of the United Kingdom 
amounted to 1,826,2947., which was earned on 19, 
miles. For the corresponding week in 1899 the receipts 
of the same lines amounted to 1,764,855/., with 19,548 
miles open. There was thus an increase of 61,4397, in the 
receipts, acd an increase of 3374 in the mileage. 


The opening meeting of the fifth session of the Liver- 
pool Self-Propelled Traffic Association will be held on 
Monday, December 3 next, when a paper on ‘‘ Heavy 
Motor Traffic in France ” will be read by Mr. G. Forestier, 
Inspector-General of Roads and Bridges in France. The 
paper will be illustrated with lantern slides and cinema- 
tograph films. 

The T-Square Club, which has been established for 
architects, artists, engineers, and surveyors, has ae 
for a series of smoking concerts, which will be held in 
the foyer of Covent Garden Theatre. The opening con- 
cert will be held on Wednesday, November 21, when the 
chair will be taken by Mr. W. Emerson, President of the 
R.1.B.A. Over 185 members have already joined the 
club. Full particulars may be obtained from the hon. 
secretary, T. Wilson, Aldwinckle, ‘‘ Saratoga,” Dacre- 
road, Forest Hill, 8. E. 


The Trade and Navigation Returns for October show 
imports amounting to 48,495,608. an increase of 
4,364,7907, or 98 per cent., on the corresponding 
month of 1899, the exports amounting to 24,742 930/., 
an increase of 1,043,909/., or 4.4 per cent. The value of 
the iron and steel exports was 2,561,909/., against 
2,774,257/., a decrease of 7.6 percent. ; and of the coal 
and coke exports 3,731,673/., against 1,945,960/., an in- 
crease of 91.7 per cent. Forten months ended October 31 
imports amounted to 427,646,786/., an increase of 


d | 27,511,8152 , or 6.8 per cenb. ; exports to 243 214, 685/., an 


increase of 25,164,467/., or 11.5 per cent.; and re-exports 
to 53,029,427/., a decrease of 1,194 719/., or 2 2 per cent. 


During the last two summers extensive ong ay J opera- 
tions have been carried on at the bar outside the town of 
Esbjerg, on the west coasb of Jutland. The sand- 
pumping dredger Bremen II., an old transformed 0 
steamer, has been hired by the Danish authorities for the 
purpose. The Bremen II. has two engines: one of 400 
horse-power driving the propellers, whilst the other, of 200 
horse-power, works the pump. The suction pipe, which 
proceeds from the side, is 60 ft. long, with a diameter of 
21 in. The capacity of the hold is some 400 cubic yards, 
and the Bremen II. generally manages four to five loads 
aday. The breadth of the bar is some 4000 ft , and the 
depth will be brought down to 22 ft. over a breadth of 
600 ft. Some 30 years ago, there were only 12 ft. water 
on the bar. 


The third trial of electrical vehicles, promoted by the 
Automobile Club, took place on Thursday, November 8, 
the course being over 30 miles of fairly stiff road. The 
‘* Powerful,” entered by the British and Foreign Elec- 
trical Vehicles Company, the Electric Motive Power 
Company’s car, the Canadian Company’s car, and the 
Electrical Undertakings’ car completed the course. 
Owing to the accident to the chain ae 
trial, the ‘‘ Joel” car started late. It had further chain 
troubles during the trial, and completed a distance of 16 
miles. In. the final trial on the following day the run 
was over a fairly level course, the object being to show 
how far the vehicles could go on one charge. Unfortu- 
nately, owing to the heavy rain on Thursday night, the 
roads were deep in thick and greasy mud, and this con- 
siderably retarded the progress of the machines. The 
British and Foreign Electrical Vehicles Company’s 
‘** Powerful” carriage completed 65 miles. The Canadian 
Electric Motor Company’s car had to abandon the run 
at the end of 23 miles, owing to an accident to a ball- 
bearing. The Electric Motive Power Company’s car was 
also withdrawn at the end of 15 miles. The ‘* Joel” car 
was withdrawn at the end of 3 miles, owing to punc- 
tures; and the Electrical Undertakings’ carriage com- 
pleted 384 miles. 

The reports of the commissioners of Chinese Customs 
at Meng-tze and Lung-chau, for the past year, show how 
French trade progresses with the southern provinces of 
China. At Lung-chau the total trade amounted to less 
than 13,000/., and showed a great decrease on the figures 
for the two preceding years, owing, it is said, to poor 
harvests of star aniseed and consequent low exports of 
aniseed oil, which is the only valuable product of that 
part of the country. The commissioner there does not 
expect to see much tradé at Lung-chau until it placed in 
direct railway communication with Hai. phong on the one 
side and Nan-ning on the other. At present the place 
appears to be in a state of stagnation. At Meng-tsze, in 

un-nan, at the head of the navigation of the Red River, 
matters are in a much better condition. The trade last 
year was the largest of any year since the place was 
opened to trade, and amounted to nearly 800,000. The 
volume of trade has steadily increased there year by year, 
partly because of the increasing prosperity of tke pro- 
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vince. The value of Yun-nan as a market for forei 
goods, says the commissioner, de mainly on the 
produce of the tin mines, around Meng-tsze, and on the 
quantity of opium the provincecan sendout. Withahigh 
=— for tin im Hong Kong and large exports of opium 
own the West River, Yun-nan is able to buy greater 
quantities of foreign goods in — Kong. Ib is notice- 
able that during the year 29 junks going to or from 
Meng-tsze were wrecked on the Red River. The chief 
imports were cotton yarns and piece goods, the Indian 
yarn alone being two-thirds of all the imports put 
together, while the exports were tin and native opium, 
the former being five-sixths of the exports. S i 
generally, it may be said that trade by the River 
route into Southern China consists of the export of Yun- 
nan tin to pe Kong, and the import of Indian cottons 
and some sundries, from Hong Kong. The sundries 
largely consist of native wares from other parts of China 
sent into the province by this route. Last year a survey 
was made fora railway from Lao-kai, on the Red River, 
to the city of Yun-nan, a distance of 280 miles, and it is 
said engineering difficulties present themselves in only 
one or two places. The route is at first along the valley 
of the Red River, whence it ascends the Yun-nan plateau 
by a valley where the gradients are high, and in the gorge 
of the West River between Lin-an and Yun-nan a great 
rock excavation will have to be made in the face of the 
precipice erg the river. The bridges, it is said, pre- 
sent no serious difficulty. China grants the land, and 
the line is to be built by a group of financiers, if the 
Tongking Government offers satisfactory inducements, 





AmeErIcAN Coat.—The Brazilian Government proposes 
to obtain part of the coal required next year for the 
Brazilian Central Railway from the United States, 

Sierpine Cark FoR THE MIDLAND Ratnway: ERRATUM. 
—With reference to our illustrations of a sleeping car for 
the Midland Railway Company, published on 594 
and 595 of our last issue, we are asked to state that the 
name of the builders was changed some time from 
the Pullman Palace Car Company to the Pullman Com- 
pany. By an obvious clerical error, the number of bogies 
under the car was said to be ‘‘four” in our description. 
It should, of course, have been two. 





ELEcTRICITY AT KEIGHLEY.—New municipal electricity 
works have been nearly completed at Keighley. The 
public supply of electricity—which, it is expected, will 
ultimately include traction for the local tramways—will 
probably be available about Easter, 1901. Besides offices, 
workshops, and —s works include an engine- house, 
85 ft. by 40 ft., with three engines, and dynamos of 
800 horse-power, while the ultimate capacity of the 
buildings is about 10,000 horse-power. Continuous cur- 
rent will be supplied at a pressure of 230 volts. The 
work has been carried out under the supervision of Mr, 
J. M. Smyth, borough electrical engineer. 





Locomotive Exports.—The following Table gives the 
value of locomotives exported from the United Kingdom 
in October, and from January to October inclusive, in the 
years 1900, 1899, and 1898: 
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Exports. 1898. 
£ £ £ 
October - - 124 671 118,729 180,298 
January to October 1,178,076 1,156,964 1,119,383 
The details are as below: 
ooo British South | Austral- | South 
India. | America. asia. Africa. 
| £ £ £ 
October, 1900 .. | 7,429 
sg: =: as 47,354 
as | 65,95 
Jan. to Oct., 1900 348,264 200,422 137,949 72,351 
s 1899 669,197 | 163,779 | 87,726 | 34,722 
< 1808 $20,165 | 135,425 | 201,872 | 63,495 

















Our Rams Asroap,—There is no doubt 1900 will 
witness a considerable contraction in our export rail 
trade. It has been as follows: 


Export of Rails from United Kingdom. 





1899, | 
































Shipments. 1£00. | 1898, 
In Ostober .. oe ..| 88,896 tons| 47,181 tons| 31,165 tons 
January to October (in- 
clusive) .. ad ..|814,705 ,, [401,918 ,, |422,055 ,, 
Do. Do. value..| 1,951,6247. | 1,947,672. | 1,918,8642. 
The details are as below: 
| Jan. | Jan. Jan. 
ae Oct., | Oct ,| Oct., | to to to 
1900. | 1899. | 1893. | Oct.,| Oct., | Oct., 
1910. | 1899. 1898. 
tons | tons | tons | tons; tons tons 
Argentina .. ..| 5,411 | 4,948) 8,738) 37,789} 21,274| 47,089 
British South Africa) 3,183 663) 1,201) 27,423) 14,792} 33,641 
British India ..| 9,728 | 10 651; 16,586) 80,728} 129,899 | 177.574 
Austi ow ..| 8,724 | 6,669, 3,870) 59,875) 46,452 | 23,608 
os -.| 8,579 | 9,119 
Egypt.. <n ee “ 18,179} 28,422} 26,781 
Russia wa ee 1,754) 14,786 19,574 
Sweden and Norway 36,588} 73,635 | 48,142 
Brazil .. oe oe 8,989} 14,779 | 23,829 
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COMPOUND ENGINE AND THREE-PHASE ALTERNATOR; PARIS EXHIBITION. 


CONSTRUCTED BY THE COMPAGNIE DE FIVES-LILLE, LILLE. 
(For Description, see Page 626.) 


Wwe e SLR wy any del 


— ae 
i —— 
i 


et vy 
lah 


= 


a, CELE. jon 
Te ee ee 
i |, ae 


44 
ao 
3 











1900. 


NovemMBerR 16, 


ENGINEERING, 


TWO-CYLINDER COMPOUND EXPRESS LOCOMOTIVE 


TI 


WORKS 


SWISS 


CONSTRUCTED AT THE 


a) 
Tela © 680288000 
oo toe 
oo oe 


© oje 
Ul 
© 0 vt+e.2 9 


o 
© e« & © ©€:09 & 8 8 8 8 


©6080 86 8 8 8& 8 8s 8 


------— 1482 





Seen oS ee oe ee ee a ee ea a ee a oe 


[--————— BARD 


| 
| 
! 
| 
t 
| 
! 
| 
i 
| 
| 
H 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
\ 
\ 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
' 
| 
a! 

















<o-—-—-—==-SL9 





| 
a 





nen, aaeRNe  Samemmenen ie a, 





anna i 


—--------- 7100 





Warren nn nnn nn nn nn 5 == -- = === 4} 


-- 2400 


THE NORTH-EASTERN RAILWAY OF SWITZERLAND. 


works, WI VTERTHUR, SWITZERLAND. 


Page 625.) 





E 
iv 


0 


uN <omm S&S SS SHnRAeB A OS BAP > | BRB aha asi sss we tae Oe Se nS a acectlclUeleell—C<C SE SS a ee a -. cial >. 7 - = yr ey, Sr -. see) eee eee ee oe 8 

















Nov. 16, 1900.] 


ENGINEERING. 





633 














AGENTS FOR “ENGINEERING.” 


averei, Vienna : Lehmann and Wentzel, Kirtnerstrasse. 

Care Town : Gordon and Gotch. 

EpinsurcH : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussman. 
Also for — Agence Havas, 8, Place de la Bourse. 

next column. ; 
deur, Berlin: Messrs. A. Asher and Oo., 5, Unter den Linden. 
Frankfurt-am-Main : Messrs. G. L. Daube and Co. (for 
Advertisements). 
Leipzig : F. A. Brockhaus. 
Muthouse : H. Stuckelberger. 
Giascow: William Love. 
Invi, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty: U. Hoepli, Milan, and any office. 

LiverPooL: Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, te. 

Norway, pane ago Cammermeyers handel, Carl Johans 

ade, 41 and 43. 

an Sourh Wags, Sydney: Turner and Henderson 16 and 18, 
Hunter-street. Gordon and Gotch, George-street 

QUEENSLAND (SourH), Brisbane : Gordon and Gotch. 

NortH), Townsville : T. Willmett and Oo. 

RorrerpaM : H. A. Kramer and Son. 

Sourn AusTRALIA, Adelaide: W. O. Rigby. 

Unirap States, New York: W. H. Wiley, 48, East 19th-street. 

Chicago : 3 My Holmes, 1257-1258, Monadnock 
lock. 


Vicrorta, Melbourne : Melville, Mullen, and Slade, 261/264, Collins- 
street. Gordon and Gotch, Limited, Queen-street. 


~ We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. OC. R. 
JouNson, at the offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wixey, 43, East 19th-street, New York, 
and Mr. H. V. Houmes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are: 
For thin (foreign) paper edition, 17. 16s. 0d. ; for thick (ordinary) 
paper edition, 20. Os. 6d.; or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 











a - ADVERTISEMENTS, Si 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on ——- Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 


~~" SUBSCRIPTIONS, HOME AND FOREIGN. 

ENGINEERING can be supplied, direct from the Publisher, 
post free for twelve months, at the following rates, payable in 
advance :— 

For the United Kingdom.......... 9 2 

» all places abroad :— 

Thin paper copies ..... 
Thic: PA 

All accounts are payable to ‘*‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders — at Bedford-street, Strand, W.O. 

When Foreign Su oe are sent by Post Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to 
the Publisher, together with the agent’s name and address. 

Office for Publication and Advertisements, Nos. 35 
and 36, Bedford-street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
a other publications bearing somewhat similar 

es, 


TELEGRAPHIO ADDRE8SS—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3663 Gerrard. 


CONTENTS. 


PAGE 
The Messageries Maritimes 
at the Paris Exhibition 
(Illustrated) ............ 1 
Automobiles at the Paris pan: 
Mxhibltion ..0653ssacuses 18||The Japanese Battleship 
Chemical Exhibits at the || ** Mikasa” (J7lustrated) .. 636 
Paris Exhibition (Zilus.).. 619||The Coal Consumption of 
Special Lathes at Paris (JI- || Water-Tube Boilers...... 
lustrated) 622 || The Collision at Slough.... 638 








oes Bl 























PAGE 
Evening Classes in London 635 
Notes ....20.... Ceccccce «+ 635 


0! 63: 
7\|The John Cockerill Com- 
636 


ere eee eT eee ee eee 


@ 


Colonial Exhibits at Paris.. 623 || The Metropolitan Terminus; 
Two - Cylinder Compound Great Central Railway .. 638 
Locomotive for the North- || Launches and Trial Trips .. 638 
Eastern Railway of Swit- || Taper Discharges for Fans 639 
zerland (Illustrated) .... 625|| The Southern Terminal Sta- 
The Paris Exhibition Elec- || tion, Boston .. 


tric Power Stations (J//us- 
chee Ee EE 626 
The Physical Society ...... 627 
rop-Forging Machine (JI- 
lustrated) ... ...c..ec.. 628 
Stone-Dressing Machine (1l- 
eustrated). 6. So pe 629 
Notes from the United States 630 
Notes from the North...... 
Notes from Cleveland and 
. od oe Counties .. 630 
ro! ~ 
soca e South-West 630 


eee ee eee er ere ry) 


DSc cab ascteasc sk cous 
Young Engineers .......... 639 
Blower for Portable Forges 
(1Uustrated) ............ 
Industrial Notes 
630 | Iron and 
han, | Oe 
Engineering in Wales...... 
The Institution of Civil En- 


Phosphorus (Iiius- 


we -- 631/| gineers 
The Complete Engineer €38 || « eering” Patent Re- 
rept P; 
gut Production of Manga- | ol Gave sa 648 
0° Cocseeueieebeneuee 634 





With @ Two-Page Engraving of a TWO-CYLINDER COM- 
POUND EXPRESS LOCOMOTIVE FOR THE NORTR- 
EASTERN RAILWAY OF SWITZERLAND. 


4 repentant or unrepentant. 


, | more minutes beyond the allotted time, the response 


7| body. 





NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 
Reapine Cases. — Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 











NOTICES OF MEETINGS. 


Tus InstrrvTion OF Civi. ENGINRERS.—Ordinary meeting, Tues- 
day, November £0, at 8 p.m. Paper to be further discussed: 
‘The Metropolitan Terminus of the Great Central Railway,” by 
Mr. George Andrew Hobson and Mr. Edmund Wragge, MM. Inst. 
C.E. Paper to be read, time permitting: ‘‘ Machinery for the 
+ ‘janes of Smokeless Powder,” by Oscar Guttmann, M. Inst. 
C. 


Royal METEOROLOGICAL Socrety.—Wednesday, the 21st inst., 
at 7.30 p.m., ordinary meeting, at the Institution of Civil Engi- 
neers, Great George-street, Westminster, the following papers 
will read: ‘‘An Improved Mounting for the Lens and Bowl 
of the Campbell-Stokes Sunshine Recorder,” by Mr. Richard H. 
Curtis. ‘* Weekly Death Rate and Temperature Curves, 1890-99,” 
by Mr. W. H. Dines, B.A. ‘‘Seasonal Rainfall of the British 
Islands,” by Mr. Henry Mellish. 

TuE INSTITUTION OF ELECTRICAL ENGINEERS.—Ordinary general 
meeting at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W., on Thursday, November 22, at 8 p.m., a 
paper on ‘‘Telegraphs and Telephones at the Paris Exhibition, 
1900,” will be read by Mr. John Gavey. 

Nortu-East Coast INSTITUTION OF ENGINRERS AND SHIPBUILDERS. 
—Friday, November 16, at 7.40 p.m., in the lecture hall of the 
Sunderland Literary Society, Fawcett-street, Sunderland, discus- 
sion on Mr. OC. H. Innes’ paper on ‘‘The Stress Produced in a 
Connecting-rod, by its Motion.” “Paper on ‘‘ Liquid Fuel,” by Mr. 
E. L. Orde. 

Tue INSTITUTION OF JUNIOR ENGINEERS.—Friday, November 23, 
at 7.30 p.m., joint meeting with the Architectural Association, at 
9, Conduit-street, W., paper on ‘‘ The Use of Rolled Joists in Con- 
struction,” by Mr. A. T. Walmisley, M. Inst. C.E. 

Socizty or Arts.—Wednesday, November 21, at 8 p.m. Opening 
address of the 147th session, by Sir John Evans, K.C.B., F.R.S., 
chairman of the council. 
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THE COMPLETE ENGINEER. 


Ty a clergyman wants to fill his church with 
fashionable women, he preaches persistently against 
extravagance in dress, and such other sins as are 
only possible to those of the fair sex who have 
plenty of time and money. The leaders of smart 
society will flock to hear their sisters denounced, 
each in her heart applying the strictures to her 
friends, quite oblivious that they point equally to 
herself. Professor John Perry must have believed 
this method of pleasing an audience equally appli- 
cable to the male sex, when he addressed the Institu- 
tion of Electrical Engineers on the first meeting of 
the present session. For the space of an hour he 
lashed them with words, telling them that their 
want of interest in pure science, their mental 
indolence in regard to new developments, their 
disinclination to calculate, and their ignorance of 
mathematics, were rapidly degrading them from 
being the members of a profession into mere trades- 
men. Yet, whenever he paused for breath, they 
cheered him to the echo. We never heard such 
loud and prolonged applause in the theatre of the 
Institution of Civil Engineers, and every time it 
arose we wondered to whom each of the enthusiastic 
hundreds applied the President’s scathing remarks. 
Scarcely to himself, for rapturous acclamations are 
not the natural expression of the convicted sinner, 
We do not burst into 
shouts when our misdeeds are brought home to us, 
and surely there could have been very few over 
twenty-five years of age that did not need to cry 
peccavi under that rigorous indictment. 

The President, looking over his manuscript, 
pointed his finger in the faces of his audience, cry- 


9|ing, ‘‘ Thou att the man,” but instead of eliciting 
> looks of shame and the silence of contrition, he got 


astorm of approval, and when he begged a few 


would have justified him in taking an hour. It 


"| was quite evident that Professor Perry knew his 


audience, and that they thoroughly enjoyed hear- 
ing of the faults that pertained to the general 
If any applied the strictures to himself he 


possibly felt that he sinned in such excellent com- 
pany that it was rather to his credit than otherwise. 

It is easy, however, to attach too much import- 
ance to expressions of feeling at a public meeting. 
The open confession which used to be recommended 





as ‘‘good for the soul” is out of favour now, and 
when we register good resolutions we do not pub- 
lish the fact by walking in a white sheet to St. 
Paul’s Cross with a candle in our hands. The 
only emotion we show in public is pleasure ; 
disappointment, chagrin, repentance, ple remorse, 
are all bad form, and we keep them to our- 
selves. We smile and smile, even when we 
feel ourselves to be villains, and it is quite 
possible that many who cheered Professor Perry 
were, nevertheless, badly wounded with his arrows, 
and smarted with the pain. It is to be hoped that 
it was so, for the address was the utterance of a 
man who seizes a unique opportunity to deliver his 
soul of a message which has lorg been burning for 
expression. hen read in the cold light of the 
study it appears rhetorical in form and exaggerated 
in phrase. Therein lies much of its merit; it 
was not written to be read, but to be heard ina 
crowded assembly where feeling, rather than intel- 
lect, has to be played upon, and where broad 
general effects have to te aimed at. It was 
not Professor Perry’s fault if his points did 
not get home. He delivered them with all his 
might; his fervid conviction that the profes- 
sion of electrical engineering was in a dangerous 
position, and needed earnest efforts to prevent its 
rapid decline, blazed from sentence to sentence, 
until the dullest and most self-satisfied of his 
audience could not fail to understand his meaning. 
And it was understood ; the cheers showed that 
his deep feeling communicated itself to his hearers, 
and that—for the moment, at any rate—theysaw and 
admired the picture of the complete engineer which 
he drew for their encouragement, and also for their 
warning. If the speaker, in his enthusiasm, painted 
his picture so brilliantly that the distance between 
itand his hearers appeared less to them than to 
him, he erred on the side of wisdom, for hope is a 
better guide than despair. 

The Institution of Electrical Engineers is unique 
among such societies in the large proportion of 
young men it contains. Even at the council table 
there are few grey heads, while the back benches 
are filled with beardless faces. The owners of the 
latter would not feel their withers wrung by the 
President’s remarks. They have mostly passed 
through technical colleges, and are well primed 
with scientific knowledge. In that respect they 
feel themselves abreast of the times, for, whether 
idle or industrious, they have not yet had the 
opportunity to fall into the background. If they 
are not as enamoured of mathematics as their 
President would desire, they can shelter themselves 
behind hisdenunciations of the schoolmaster, with his 
fifteenth century methods, and console themselves 
that their deficiency is their misfortune rather than 
their fault. Their plaudits were probably sincere 
and free from twinge of self-reproach. They could 
congratulate themselves they were not as other 
men, especially those on the front benches, who 
were so much nearer to the threatening finger 
thrust over the desk. Nevertheless, there was 
much said to give them pause, if only youth could 
be warned. Professor Perry told of the relays of 
men he had seen during the last eighteen years, 
each of whom has come and shone for a short time, 
and had then been weeded out, and superseded by 
others better equipped for their posts. They had 
learned just enough to get their appointments ; 
they settled down in them and scorned theory, 
and then, in a little time, found they no longer 
belonged to the engineering profession ; they were 
only tradesmen. ‘‘I told them,” said Professor 
Perry, ‘‘ three years ago, when their names were 
in everybody’s mouths, that they would be left 
behind like their predecessors, and they laughed. 
Now I tell you, and you laugh; and you also 
will be left behind. . . . Because you neglect 
theory, and the simple mathematics by which theory 
is made available in practical problems, you will 
have to take a back seat presently, for our profes- 
sion is in its early youth, and is growing rapidly.” 

‘** How like a peeraners !” we hear some of our 
readers say. ‘‘ They think theory is everything.” 
The reproach is not altogether unmerited concerning 
many professors, but Dr. Perry had already defined 
what he meant by theory. He adopted Huxley’s de- 
finition, ‘‘ Science is organised commonsense,” and 
applying this as a test, he declared that 80per cent. of 
the men who passed examinations in mathematics, 
mechanics, and electricity, had very little of such 
theory ; 50 per cent. of the writers of letters in the 
engineering journals, in which mathematical ex- 
pressions occurred, had almost nothing of such 
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theory. It was unknown, he said, to foolish men. 
Books alone, lectures alone, experiments alone, 
could not teach such theory. To gain theory, 
good education was helpful, mathematical know- 
ledge was helpful, laboratory and workshop ex- 
perience were helpful ; while the one indispensable 
qualification was, that a man should love to 
think about and work with electrical things. 
Here we have a new definition of theory. Nota 
very concise or definite one, but rather one which 
proceeds by negations. It is in fragments like a series 
of the photographs the Strand Magazine used to 
publish of celebrities, but with the ‘‘ present time” 
omitted. Each furnishes some aid towards forming 
a correct mental picture, but none gives the com- 
plete representation. In another attempt, how- 
ever, Dr. Perry came nearer a convincing defini- 
tion. Hesaid: ‘‘ An electrical engineer must have 
such a good mental grasp of the general scientific 
principles underlying his work that he is able to 
improve existing things and ways of using these 
things. It has become the custom to call this 
theory, and I suppose I must follow the custom.” 
The most pragmatical of practical men would 
scarcely cavil at theory of this kind. The technical 
student will accept it readily, for does he not 
feel cqual—did not each of us feel equal at his 
age !—to improve all existing things? A reading 
which satisfies such diverse critics is something to 
be proud of. 

While the young men, with golden visions of 
youth before them, and in full consciousness of 
being admirably equipped with theory, could listen 
with delight to the pithy phrases and brilliant 
sarcasms which fell from the chair, the case was 
different with many of maturer age. They had no 
illusions in which to hide themselves from the 
stinging shafts which flew so thickly. Who can 
restrain a sigh when he thinks of his lost opportuni- 
ties, of the knowledge he might have gained had he 
tried, of the experience he has wasted because he did 
not persevere with it until a conclusion was reached, 
of the slovenly habits of thought he has allowed to 
grow upon him, and of the intellectual indolence 
he has given way to. We do not often think of 
these things; it is not well that we should, for 
regrets are vain things at best. But, nevertheless, 
it is well occasionally to sit under such a preacher 
as Dr. Perry, and to have our sins of omission 
paraded, like a ghostly regiment, before our eyes. 
OF course, like all our preachers, he offers us 
counsels of perfection, which are very difficult of 
attainment. It is an easy matter for him to main- 
tain a mathematical frame of mind, and to look 
through the externals of things at the principles 
which furnish the springs of their action. It is the 
business of his life to tear off the outsides of pro- 
blems, and to show his students the wheels 
going round within. To him, mathematics has 
become a short cut through every field of know- 
ledge within his province, and he can scarcely 
realise the feeling of the man to whom it presents 
the aspect of a thicket of prickly pears. Further, 
he has not to struggle with commercial matters, 
which are inimical in the highest degree to a scien- 
tific frame of mind. It is almost impossible for a 
man harassed with business cares to apply himself to 
abstract questions, and more especially to do so for 
the purposes of education and not to fulfil the pres- 
sing needs of the moment. Such an action is what 
the theologians call an act of supererogation—some- 
thing that seems to lie beyond our plain duty, and 
to have a merit which cannot properly be demanded 
of ordinary human nature. 

But when we have made every possible deduc- 
tion, and have lowered the ideal that Professor 
Perry put before his audience far beyond what he 
would sanction, there still remains the conscious- 
ness that we have failed very grievously from 
attaining the knowledge that we might have done. 
We have allowed the money-making aspect of the 
profession to engross our thoughts ; we have become 
adepts in the chase of the nimble ninepence ; 
while we have let the discoveries of science 
career past us without an effort to detain 
and examine them. Half the energy we have 
put into the study of markets would have sufficed 
to keep us au courant with professional know- 
ledge, and would have paid us far better in 
the long run, for it would have saved us innu- 
merable mistakes, and would have brought us the 
most valuable of goodwills — professional repu- 
tation. It is not that men grow indolent with 
years ; many in middle age can tire out two younger 
men in a day, because they have acquired habits 


of sustained effort. But they lose intellectual 
elasticity ; their horizon becomes narrowed, and 
it is only ina certain limited province that their 
brains will act. They allow parts of their minds 
to become atrophied, and it requires a tremendous 
effort to rouse them into a brief activity. Such an 
effort cannot be made often, and meanwhile know- 
ledge grows in all directions until it is felt to be 
hopeless to attempt to explore it, and the effort is 
abandoned. Then the professional man drops into 
the tradesman, and devotes his attention to peddling 
his old-fashioned wares, or else he is superseded 
and falls out of the race. 

Professor Perry struck the right key when he 
attributed the decadence of the professional man to 
the lack of imagination. Here we stand in the 
closing weeks of the most wonderful century that 
the world has ever seen, and we most of us act as 
if we believed that finality has been attained. We 
have seen the pace of science and improvement in- 
crease steadily during the 40 or 50 years we have 
lived, and yet we suppose—or we behave as if we 
supposed—that there will be no further advance. 
We laugh at the Chinese for their attempt to shut 
the door against all new things, and yet we treat 
our own lives as they do their land. After we 
have spent 10 or 15 years in study we close 
our books, and apply our knowledge to money 
making, apparently with the assurance that our 
tiny capital will last our lives, and will need no 
renewal. When we enter the battle of life we 
cast away our imagination, and pride ourselves 
on having got rid of so much useless burden; 
the result is that we have no insight into the 
events which are happening all around us. We 
shall enter the twentieth century, but we shall 
always remain of the nineteenth, or at least as 
much so as we can ; for, after all, we cannot quite 
manage to remain stationary. If we would only 
look forward ; if we would allow ourselves to believe 
that the next ten years will be more fruitful in 
wonders than the past, what a change the convic- 
tion would work in us all! We should see how 
poorly equipped we were for the coming con- 
ditions, and how necessary it was for us to 
abandon our shopkeeping methods, and endea- 
vour to gain a deeper and fuller knowledge of 
the forces by which we are surrounded. And 
this does not only apply to the professional man. 
It is equally important to the manufacturer. His 
ideas, his methods, and his plant, are growing out 
of date at a far more rapid rate than they ever 
did before. Young competitors, full of modern 
ideas, are crowding around him, and younger 
nationalities, quivering with enthusiasm, see in the 
progress of the last few years a prognostication of 
the success which will enable them to invade his 
markets and capture histrade. English engineers 
have plenty of faith, but it is too limited in scope. 
They have faith in themselves, in the sturdy 
qualities which have carried them to their pre- 
sent high position, in the accuracy and beauty 
of their workmanship. To this they need 
to add faith in the future, in the achieve- 
ments of science yet to be unfolded, and in 
the progress of the human race. They need 
to let their imagination have some rein to go as 
scout into the country yet hidden from sight, and 
learn what preparation they should make for the 
opportunities which will so suddenly burst upon 
them. The poet and the man of letters can tell us 
of the wonders that lie ahead, but they have not the 
technical knowledge to render their descriptions of 
much value. What we need is that the next gene- 
ration of engineers should cultivate this faculty of 
imagination, and if Professor Perry can only put 
them in the way of doing so, he will confer upon 
them even a greater benefit than by his simplifica- 
tion of the methods of teaching mathematics. 





THE PRODUCTION OF MANGANESE. 

THe demand for manganese in recent years in 
connection with the manufacture of Bessemer and 
open-hearth steel has had the natural effect of 
attracting capital to ore deposits in many parts of 
the world. As it happens, this element is tolerably 
widespread in its occurrence, and there is no 
reason to apprehend any failure in the supplies for 
many generations tocome. Formerly the world’s 
supplies were mostly derived—and in relatively 
small quantities, too, because of the limited de- 
mand then existing—from Spain and from certain 
districts in Thuringia, North Hesse, and Moravia. 





But now, Spain is a poor second to Russia 





as a source of supply, and Germany ranks 
among the insignificant producers. It is esti. 
mated that the aggregate output for last year 
was about 800,000 tons of ore, of which 369,000 
tons came from Russia, 140,000 tons from Spain 
and Portugal, 77,000 tons from India, 62,000 tons 
from Brazil, 59,000 tons from Germany, and the 
balance from minor sources. In the immediate 
future the main dependence will continue to 
be upon Russia, which is capable of progress 
even more marked than that of the last few 
years. Potiis the chief shipping port, but a few 
thousand tons are sent away annually by way of 
Batoum. In 1898 the exports from these two 
places, including about 30,000 tons shipped to other 
parts of Russia, were 282,316 tons, which compares 
with 215,263 tons for. 1897. Some portion of the 
increase of 153,737 tons in two years is referable to 
better and cheaper means of transport, more espe. 
cially between the stations of Tchiaturi and Sharo. 
pan. But for the inadequate harbour accom- 
modation at Poti, more than 400,000 tons might 
have been sent abroad last year. As it is, 
there is only a very limited space for shipping 
at that port, and the conveyance of the man- 
ganese by lighters to steamers in the roadstead 
is a rather costly and very slow process. In his 
last report, Mr. Consul Stevens suggested that the 
existing unsatisfactory state of affairs would be con- 
siderably improved if a reduction were made by the 
State railway authorities in favour of the transport 
of ore to Batoum, where greater facilities in the 
shape of harbour accommodation exist, and in con- 
sequence of which vessels would charge a lower rate 
of freight for the conveyance of the ore by sea. 
The existing disability causes production to be not 
over profitable for the producers, who ‘‘do not 
appear to be able to reap the benefit of an advance 
in price in foreign countries, notwithstanding the 
fact that it costs them next to nothing to procure 
the ore at the mines, and that a reduction has taken 
place on the cost of transport over the narrow-gauge 
railway as far as the trunk line.” 

A country which is cultivating a trade in man- 
ganese is Brazil, a new-comer of much promise. 
In a paper read a few months ago before the Iron 
and Steel Institute, Mr. H. K. Scott went into 
considerable detail on the subject, with particular 
reference to the mines which have been opened up 
since 1894. The descriptions found in greatest 
abundance are manganite and pyrolusite, minerals 
of excellent quality. Only deposits in the neigh- 
bourhood of the railway are worked at present, the 
principal workings being situated at Queluz and 
Miguel Burnier at 462 and 496 kilogrammes respec- 
tively from Rio de Janeiro. The mineral is worked 
in open cuttings and the cost of extraction is said to 
be el 10s. per ton. Very fair deposits alsooccur at 
Gandarella, Minas Geraes. Mr. Scott tells us that 
the ore is a very pure black oxide, containing from 
50 to 55 per cent. of metallic manganese, and 
only traces of phosphorus. The ore is first exca- 
vated by open cast workings, and when these are 
no longer practicable, they are superseded by levels 
in the hillside, small levels being first driven to 
locate the direction of the curving and erratic 
beds of ore. All the levels and workings 
are dry owing to their altitude, and the ore 
is simply thrown into the shoots without the neces- 
sity for picking, the cargoes showing a general uni- 
formity in their analysis. The amount of ore in 
sight, and of easy extraction without motive power, 
is estimated by Mr. Scott at 2,000,000 tons on the 
present Usina Wigg properties. The railway rate 
to Rio has varied from about 3s. 8d. to 9s. 4d. per 
ton, but is now about 5s. ; whilst the freights to 
England vary from 10s. to 20s. There are other 
districts in which manganese ores are, or have beep, 
mined since 1896; but the majority of them are 
described as valueless from a commercial point of 
view, owing to excessive impurities, some being too 
phosphoric and others too silicious. A few consist 
of the lower oxide of manganese, contaminated and 
blackened with a carbonaceous material ; whilst 
occasionally the surface ore is merely a CAP, 
and not a bedded deposit. Still, there 1s no 
question of Brazil’s ability to meet, oF ° 
help materially to meet, the growing — 
for manganese. On the other side of Sou 
America we have Chile, which exported 23,000 
tons last year, bringing the total for 11 years 
to 367,000 tons, three-fourths of it coming to 
England. Nearer home we have undevelope 
resources in Germany, in spite of the drain 
of the last few years. Belgium, too, which pro- 
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duced 16,440 tons last year, appears to be good 
for an increase. The same remark applies to 
Sweden, which last year raised 2358 tons of ore, 
and 363,000 tons of pyrolusite. The mines are not 
very ready of access, which fact naturally interferes 
with development. 

Of last year’s output of manganese ore through- 
out the world, about 600,000 tons were used up in 
Europe, and 200,000 tons in the United States. 
America, it may be observed, is going more to 
Cuba for its requirements in this respect than it 
did during the Spanish administration of the island. 
Cuba, in fact, should, when properly exploited, meet 
the whole of America’s requirements. In the pro- 
vince of Santiago de Cuba there are 88 manganese 
mines covering 4015 hectares. The deposits lie in 
the San Maestro range on the south coast, extending 
over a distance of 100 miles between Santiago and 
Manzanillo: Asthe demand in the United States for 
manganese was far in excess of the native supply, 
and the nearest known mines were in the neigh- 
bourhood of the Black Sea in Europe, and in the 
northern part of South America, attention was, 
some years back, drawn to the Cuban deposits, and 
one American company was formed, known as the 
Panupo Iron Company, to work ground 16 miles 
north of Santiago, with a railroad extending to that 
port. Other companies also began work, and the 
shipments from 1890 to 1893 inclusive amounted 
to 62,601 tons. In 1894 there was none, and 
in 1895-6 the total shipments were 750 tons. 
This decrease in business was due in some mea- 
sure to low prices, and to other causes than the 
insurrection and war, but this last was the prime 
cause of the decrease. Mining has now been re- 
sumed with every prospect of continued increase 
and prosperity. The chief properties are the 
Macio, on the sea coast, 35 miles from the port 
of this name; the Portillo, situated further 
westward, which produce ore that gives only 36 
per cent. of manganese ; the Boniato, Dos Bocas 
Margarita, Avispero (which yield ore of remarkably 
fine quality running to 56 per cent. of metallic 
manganese), San Juan, and numerous other groups 
which could be made very productive and very 
profitable with the expenditure of only a little 
capital. Since the Spanish expulsion, however, 
the Americans have been acquiring mines, and in 
all likelihood they have bought up the best on the 
market. It may be remembered that about ten 
years ago the Carnegie Company secured control of 
a number of mines which were worked in their in- 
terest down to the outbreak of the rebellion. 
They have probably resumed production since the 
pacification. Attempts have been made to find a 
market in the United Kingdom for Cuban man- 
ganese ore, but freights are too high. In the 
Colonies there is a wealth of this ore which has 
remained undeveloped through the absence of a 
steel industry there, and the distance from the 
big consuming centres. In New South Wales de- 
posits have been found in various parts. Pyrolusite, 
in the form of black oxide and manganese dioxide, 
occurs principally in the Bathurst districts and at 
Bendemeer. Wide veins have also been found in 
the Glen Innes district, near the Newton-Boyd 
road. Some of the specimens analysed have yielded 
avery high percentage of metal ; but the demand 
for manganese in the Colony is very trifling, and 
until a foreign market is found, or local manufac- 
tories requiring the metal spring up, the rich 
deposits of this ore will remain comparatively un- 
touched. It is found extensively in conjunction 
with iron in the coal and limestone country, and 
often contains a small percentage of cobalt. 





EVENING CLASSES IN LONDON. 
_ Comparativety few people, except those directly 
interested, have an adequate idea of the great deve- 
lopment which has taken place in the organisation 
of evening classes in London during recent years. 
Not so long ago, it was very difficult, and in many 
cases quite impossible, for those who were engaged 
in trade and industry during the day to obtain any- 
thing like systematic instruction in the theory of 
their work and in subjects of general culture. As 
for opportunities for learning the technical part of 
their work, they simply did not exist. The efforts 
of the Technical Education Board of the London 
County Council have brought about a great change, 
and a glance at the contents of the last issue 
of the London Technical Education Gazette shows 
that almost every district in and around London 
18 well supplied with educational opportunities 








of the kind mentioned. The number and variety 


is almost bewildering, and, moreover, when 
we take into account the fact that the list does 
not include the classes conducted under the 
auspices of the School Board for London, or 
at pupil teachers’ centres, we must come to the 
conclusion that if London does not progress in 
knowledge and welfare, it will not be for the want 
of educational opportunities. The chief point to 
be kept in mind must be that the education which 
is given is of the right kind, both as regards 
methods and subjects. Teachers would, as a 
rule, feel rather insulted if we tried to impress 
upon them the difference between information, or 
mere knowledge, and education ; but still in their 
practical work, they very often overlook the distinc- 
tion, and are content with cramming the heads of 
their scholars with facts and figures, which can be 
easily reproduced on examination papers. They 
forget that real education consists in the develop- 
ment of the powers of the minds of the scholars, 
and in imparting that knowledge which is necessary 
to fit them for their daily work, and that culture 
which enables them to live really human lives. A 
good teacher can accomplish these ends with a greai 
variety of subjects, and the choice should be made 
after a careful study of the requirements and possi- 
bilities of the scholars. 

Hitherto a certain amount of friction and over- 
lapping has existed between the work of the School 
Board for London and the Technical Education 
Board, although we understand that these have of 
recent years been very much reduced. It is not 
only unfortunate, it is culpable, when two public 
bodies do not come to an understanding which pre- 
vents the waste of public money. There ought to 
no difficulty in making arrangements for the 
co-ordination of the work of the two bodies 
we have named. The School Board should 
lay the foundation of a good general educa- 
tion, and the Technical Education Board should 
build on that the superstructure required for 
technical applications. At the same time, it 
would be absurd to draw a hard and fast line. 
London is so vast in area that there must be a 
little come-and-go to meet the requirements of the 
various districts, and at the same time to prevent 
unnecessary waste of money. A little common- 
sense on the part of the managers, and the faculty 
of looking beyond the walls of their own institu- 
tions, are all that are required to combine economy 
with efficiency. 

The very lengthy list which has been issued by the 
London, Technical Education Board is divided into 
sections representing, in the first, science as hitherto 
unders by the Science and Art Department ; 
the second, engineering; the third, trade and 
technical classes ; the fourth, domestic economy ; 
the fifth,.art ; the sixth, economic and commercial 
subjects ; and the seventh, music. Under each of 
these divisions there is a large number of classes, 
and with the existing facilities for travel in London, 
few should have any diftficulty in obtaining all they 
require. Of course, the classes being intended for 
those who are at work during the day, much time 
cannot be spent in travelling. Under science we 
have classes for all the natural, mathematical, and 
physical sciences, and of course these should receive 
the most attention after the more general subjects 
have been completed. A good general education is 
needed to make a man, and a good scientific train- 
ing is required to enable him to understand the 
technical applications, for even in these, the process 
which is carried on should be of an educative nature. 
It is of much more importance that the students 
should attain the scientific habit of thought, and be 
able to think for themselves, than that they should 
be able to reproduce the contents of certain text- 
books, or perform certain manual operations with 
dexterity. 

Under engineering, we have a great variety of 
classes for mechanical engineering, electrical engi- 
neering, civil and municipal engineering. The 
classes for trade and technical subjects are ar- 
ranged in great variety, and seem to include all the 
most important industries in London. Special 
attention is paid to the building trades and the 
trades connected with them, although the mecha- 
nical and art industries all receive due attention. 
The training of women in domestic subjects, such as 
cookery, laundry-work, dressmaking, and millinery 
is provided for in a number of centres ; although, 
pilativale speaking, this department does not seem 
to have developed so much as the others. Drawing, 
and the other departments of art, are taught, chiefly 








as the basis for art industries, and for these the 
classes are very numerous. Economic and commer- 
cial subjects, including English, foreign languages, 
shorthand, book-keeping, and political economy 
are much in demand, as it is being recognised that, 
in the increasing competition of the world, we must 
have commercial men who are equal in their attain- 
ments with their Continental neighbours; and, 
moreover, that it is of little use improving what 
is usually considered technical education ; without 
at the same time giving increased opportunities to 
those who are engaged in the commercial side of 
the work. 

The human side of education is not altogether 
overlooked by the Technical Education Board, and 
facilities are given for the study and practice of 
music in a considerable number of the institutions. 
Weare pleased that this is so, for there is a danger 
in the present day of merely looking at the material 
side of our civilisation, and forgetting that culture 
which makes life really worth living. It is to be 
hoped that those in charge of education in London, 
will pay due attention to this aspect of their work, 
and make the evening classes the true university of 
the people, which will fit them not only for their 
daily work, but also for complete living. 





NOTES. 
Lieut Rattways In YORKSHIRE. 

Necotrations, which have been for some time in 
progress between the North-Eastern Railway Com- 
sea § and the directors of the Goole and Marsh- 

nd and the Isle of Axholme Light Railways, have 
resulted in an agreement on the part of the North- 
Eastern Company to purchase the two light rai!- 
ways and to work the lines. The North-Eastern 
Company already represents the two lines in the 
clearing-house, and since the Goole and Marshland 
line has been opened for goods traflic, the North- 
Eastern has quoted through rates to and from its 
system. The North-Eastern Company will also 
ask the consent of Parliament to the acquisition of 
the powers which the Light Railway Commissioners 
have granted for the construction of a light railway 
from Haxey to Tickhill, which will thus give the 
North-Eastern direct access to the Derbyshire coal- 
fields. In order to utilise the Marshland and the 
Isle of Axholme lines for mineral traffic, the pro- 
moters have constructed the two railways as heavy 
lines, with a full weight of 80 lb. to the yard in the 
rails, Ample provision is made for doubling the 
lines, and instead of level crossings in the case of 
the Isle of Axholme line, which were originally in- 
tended, it is proposed to substitute bridges. The 
line will start from the North-Eastern system at 
Creyke’s Siding, Goole, and will then proceed to 
Reedness Junction, where the Isle of Axholme line 
branches off to Crowle, and will then go through 
Epworth to Haxey, where a junction is effected 
with the Great Eastern and Great Northern joint 
line. The Haxey to Tickhill line will proceed vid 
Bawtry, and at each of the junctions it is antici- 

ted there will be exchanges of traffic with other 
ines. There is every reason to anticipate that some 
thousands of tons of mineral traffic will be carried 
to Hull, and that Goole will participate in some 
measure in the new traffic, both from South Carr 
Colliery, and the Derbyshire coalfield. The Goole 
and Marshland line, which will shortly be opened 
for passenger traffic, will remain, except the first 
portion to Reedness, an agricultural line. From 
the junction with the Isle of Axholme line it pro- 
ceeds eastward to Eastoft and Luddington ; and by 
a recent alteration in the plans, it has been con- 
tinued to Garthorpe, near the Trent, an intended 
branch from Eastoft to Adlingfleet being aban- 
doned. 


Larce Sewace Works 1n CoPEnHAGEN. 

Although Copenhagen has, for a number of years, 
been possessed of an underground sewerage system, 
the outfalls have been inadequate and unsatisfactory, 
inasmuch as the harbour and the canals have 
been used for this purpose. Plans for extensive 
improvements have been under discussion for a 
number of years, and the actual works, which are 
now approaching their completion, were taken in 
hand some ten years ago. The new underground 
sewerage system, which is to convey the sewage 
into the sea, beyond the harbour and the 8 
is divided into two sections, a northern and a 
southern. The former proceeds from the hospital 
at the Sound, and along the free harbour, 
under a considerable portion of the town and one of 
the canals, terminating in a central part of the old 
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town. The southern section has for its starting 
point a place called Belvedere, from where it 
proceeds, inside the new goods station, to a 
terminus not. far from that of its northern section. 
Each section has its own connection with the 
pumping station in the Island of Amok ; from the 
northern section the sewage is conveyed to the 
umping station in large iron pipes under the 
Ectees, whilst the connection between the south- 
ern section and the pumping station crosses the 
harbour at a more southerly position. Both the 
connections terminate at the pumping station in a 
reservoir 120 ft. long, 16 ft. broad, and 26 ft. 
deep. From this reservoir the pumps deliver the 
sewage into a double conduit, which, slightly to the 
north of the Prévestenen fortification, terminates 
at a distance of 4060 ft. from the coast, depositing 
the sewage in the Sound at a depth of 32 ft., and at 
a place where the current is exceedingly strong. 
The conduits are built of concrete, moulded in 
lengths, which are again united by concrete, the 
whole thereby forming a solid, continuous wall. 
The submarine pipes under the harbour are of 
iron, with double walls, between which there is 
concrete. The pipes, finally, which convey the 
sewage into the Sound, are of wood, buried in 
the bottom. It should be pointed out that this 
installation is meant for the sewage proper only, 
and not for the rain water, which is allowed to 
run into the harbour. This is effected by storm 
overflows. The large sewers have, in most 
laces, a natural fall, but in the earlier part of 
both sections there are small pumping stations 
to help the sewage on its way. The large pump- 
ing station in the island of Amok comprises three 
pumps. The third is a centrifugal pump, intended 
to work when the downpour suddenly increases the 
volume of sewage. The power installation (steam) 
is of rather more than 600 horse-power capacity. 
The capacity of this new sewage installation is 
thought sufficient for a city of 800,000 inhabitants, 
or more than twice the present size of Copen- 
hagen. The cost of the installation will be about 
6,500,000 kr., or some 360,000I. 


Pirrspure to Evrore Direct. 

As a result in part of the diversion of grain 
traftic from the Erie Canal and New York to the 
St. Lawrence Canals and Montreal, and in part of 
the intention with which the Carnegie Steel Com- 
pany is credited of running a line of ocean steamers 
from Lake Erie ports in order to facilitate a 
foreign trade in steel rails, the Canadian water- 
ways are again receiving considerable attention in 
the United States. New York papers point out 
that trade lost to that city must be lost to America 
altogether. There is really no other United States 
port, unless possibly it be Boston, which can hope to 
compete with this one, save ina few special branches 
of trade. There has been a movement of cotton 
toward Gulf ports, and of grain towards the Chesa- 
peake. ‘‘ But,” says the New York Tribune, ** in- 
comparably more menacing has been the movement 
of all but distinctively Southern products toward 
the St. Lawrence.” Men in the United States have 
been scoffing at the Canadian canal system, and 
demonstrating, as they fondly claimed, the im- 
possibility of diverting any considerable proportion 
of trade to that route. But the ‘‘ patently impos- 
sible” is happening. We have before referred to 
the preparations made to divert the grain trade to 
Montreal and Quebec. Those preparations are real. 
Huge docks and elevators are now being built at 
Montreal and two fleets of ships are being prepared, 
one to bring the grain from lake ports down to 
Montreal, the other to convey it thence to the 
European markets. Steamers expressly designed 
for lake and ocean navigation are now being con- 
structed in thie country, and two of them, the 
Strathcona and Connecon, have lately left the 
builders’ yards. They will be able to pass 
through the Welland Canal with 2000 tons of 
cargo on board, and each of them can load 2650 
tons on a draught of 18 ft. Doubts have 
been expressed as to whether vessels of this 
capacity will be able to live in competition 
with steamers es 10,000 or 12,000 tons 
apiece ; but they will have the great advantage of 
carrying sor from the heart of one continent to 
another without breaking bulk, and there are 
vessels crossing the Atlantic ats Reger e a of no 
greater capacity. The statement that the Carnegie 
Company is preparing a fleet of lake and ocean 
steamers to carry its output from Pittsburg to the 
European market, by way of the canal, has been 





received with feelings of alarm in threatened 
quarters in the States. It is a short trip by rail 
from Pittsburg to Lake Erie, and thence there will 
be an unbroken water trip to the foreign market, 
or broken only by an easy transfer at Quebec or 
Montreal. The iron and steel export trade is 
not yet as important as that in grain. But it is 
admittedly large, and is increasing at a rapid rate. 
The significant thing, however, is the place of its 
origin. It is one thing to send by way of the St. 
Lawrence the cargoes which come over the high seas 
of the Great Lakes. It is a different and far more 
important thing thus to divert merchandise that is 

roduced in the Middle States, this side of Lake 

rie. The New York journal above quoted allows 
it would scarcely seem extravagant after that 
for the factories of New York and Philadelphia to 
ship their output to the Lakes, to go to Europe by 
the St. Lawrence route. Certainly the remodelling 
of the Canadian canals is fraught with much benefit 
to the Dominion and much menace to the United 
States. 





THE JOHN COCKERILL COMPANY. 


THE profit realised by this company last year was 
the largest on record, amounting to 348,122/. Out of 
this ete the company wrote down its premises to 
the extent of 124 per cent., and its tools to the extent 
of 25 per cent. This writing-down process alone ab- 
sorbed 142,572/. The sum of 40,4537. was also set 
aside for the reconstruction of premises and tools ; and 
other deductions were made to the extent of 61,497/., 
so that the balance available for dividend was finally 
reduced to 103,600/. This balance admitted of a 
dividend of 5/. per share, leaving a reliquat of 3600I. 
to be carried forward to the credit of 1900-1. It 
should be observed that the deductions made from 
the profits of 1899-1900 included 6600/. for special 
expenses incurred in connection with the repre- 
sentation of the company at the Paris Exhibition. 
The company’s collieries turned out 18,400 tons 
more coal in 1899-1900 than in 1898-9; and this was, 
of course, a great advantage, in view of the high 
prices current for coal. The profits realised by the 
company’s calcining works last year were also larger 
than in any year since 1869-70. The company’s mineral 
—— in Belgium and the Luxembourg moved on 
well during the past year, except in the case of the 
Ville-en-Waret working, which will soon be exhausted, 
and will have to be abandoned. The production of 
the company’s blast-furnaces last year—the expression 
representing the 12 months ending June 30, 1900—was 
nearly the same as in the previous year. The profits 
were exceptionally good, notwithstanding the advance 
in the price of raw materials. The company’s blast- 
furnaces Nos. 4 and 6, which had been blown out for 
repairs, have both been re-lighted. 

he profits of the company’s iron works in 1899-1900 
were also larger than in the preceding year; and 
this afforded some compensation for expenditure 
made for the improvement of tools and general 
means of production. The quantity of iron and steel 
made last year was 31,600 tons, or 2800 tons more 
than in 1898-9. It is doubtful, however, whether 
this favourable state of affairs will continue, as 
orders have become comparatively scarce of late; 
while German competition is continually increasing 
in intensity. The results attained by the company’s 
steel works last year were satisfactory; the pro- 
duction was scarcely so large, but the profits realised 
were considerably higher. The steel outlook is 
still considered pretty good, although prices have 
shown of late a downward tendency. The company’s 
foundries had a satisfactory year’s business in 1899- 
1900, and the results attained were better from all 
points of view. The wheel works turned out 600 tons 
more last year than in the preceding twelve months, 
and the profits showed an increase of 25 per cent., 
the orders executed having been of a more remunera- 
tive character. Steel wheels for locomotives and ten- 
ders are displacing iron wheels, and the company may 
congratulate itself on having made arrangements to 
meet this change. 

The company’s mechanical construction works turned 
out 7600 tons of machinery last year, as compared with 
6900 tons in 1898-9. The profit realised, however, was 
somewhat smaller, this department of the com- 
ead business having had to complete orders which 

been accepted before the recent considerable 
advance in materials had taken place. Alterations in 
the works and installations of new machinery and 
tools have been nearly completed, and good results 
are looked for as regards promptitude of execution 
and cheapness of production. The question of rapid- 
firing field cannon has been decided in Belgium in 
favour of the Nordenfelt-Cockerill system. Successful 
experiments have been ‘made by the company with a 
gas engine of 600 horse-power, and the administration 
has granted the right of construction to the Creusot 
Company in France, and the Alsatian Construction 





nar sage at Mulhouse, Germany, as well as to other 
firms. egotiations with the same object are also 
at present pending with Russian, English, and 
American companies. The someone» engine which 
was exhibited at the Paris Exhibition obtained 
a high-class prize. The company’s boiler works 
turned out last year 115 boilers and other ap. 
paratus of an aggregate weight of 3781 tons, or 
nearly 200 tons more than the corresponding weight 
attained in 1898-9. The profit realised, however, last 
year was somewhat smaller ; this was due not only to 
the high prices current for coal, but also to its in- 
creased consumption. The company has still orders 
for 110 boilerson hand. The company’s forges have 
work assured them for six months, and the bridge- 
building department has contracts which will occupy 
it until the close of December. 

The company’s shipbuilding yard was less well 
occupied in 1899-1900 than in 1898-9, and the 
profit realised was necessarily smaller. The order- 
book is, however, now filled a little better, and 
hopes are accordingly entertained that the results 
of the current financial year will be more remunera- 
tive. The company has found transport business with 
the Mediterranean not sufficiently remunerative to 
induce its continuance, and attention has been prin- 
cipally given to the conveyance of minerals from 
Bilbao. Several vessels devoted to this service 
have not been found altogether suitable for it, and 
four of them have been disposed of, and will be re- 
ee by others better adapted to the port of Bilbao. 

ne of these vessels, the Seresia, is already engaged 
in the service, and two others, the Princess Elizabeth 
and the Baron de Macar are in course of construction. 
The changes which have been made in the company’s 
transport business had the effect of somewhat reduc- 
ing last year’s profits. A service between Ostend and 
Tilbury was attended with some advantage last year, 
and hopes are entertained that satisfactory results 
will be worked out in 1900-1. The amount repre- 
sented by the various orders in hand at the commence- 
ment of October this year was 657,000/., as compared 
with 740,000/. at the commencement of October, 1899, 

The number of workpeople employed by the company 
at the close of June this year was 10,112, as compared 
with 9897 at the close of June, 1899. The amount 
paid in wages in 1899-1900 was 499,635/., as compared 
with 472,732/. in 1898-9. The company expended 
2519/. last year in pensions and indemnities to injured 
employé¢s, and it gave retiring gratuities to the amount 
of 2339/. to old employés and their widows. The com- 
pany also maintains a medical service, an orphanage, 
and schools at Seraing and Hoboken; while it dis- 
tributes coal gratuitously, or at a reduced price, to its 
colliery staff. Further, the company last year gaveaway 
tea, coffee, &c., during the hot summer weather, put a 
number of its staff in uniform, and gave subsidies to 
musical, gymnastic, and literary societies. Finally, 
it set apart 200/. to assist its staff to visit the Paris 
Exhibition. Altogether, the amount distributed by 
the company in gratuities of various kinds last year 
was 19,9477. A savings bank formed by the company 
for the benefit of its employés held deposits at the 
close of June this year to the amount of 227,997/., as 
compared with 219,083/. at the close of June, 1899. 
Certainly, the John Cockerill Company is an organisa- 
tion, of which Belgium may be justly proud. 





THE JAPANESE BATTLESHIP “MIKASA.” 


Prruaps the most interesting feature in the design 
of the Mikasa, the Japanese battleship launched by 
Messrs. Vickers, Sons, and Maxim, Limited, at 
Barrow-in-Furness, on Thursday of last week, is in 
the distribution of her armour, several modifi- 
cations in recent practice having been made in 
the design. In giving a brief description we, 
therefore, give first consideration to this. As in 
the two earlier Japanese battleships built in this 
country, the Asahi and Hatsuse, the water-line 
armour belt extends from end to end, instead of 
terminating at the ends of the citadel, and thereby 
leaving about 80 ft. from the stern unprotected. The 
main belt has a width of 7 ft. 9 in., of which 5 ft. 3in. 
is below the water-line. The main belt armour in the 
way of the citadel, for 156 ft. in length, is 9 in. in 
thickness, beyond this at either end—to some distance 

t the forward and aft 12-in. armoured transverse 
ulkheads—it is 7 in. in thickness, assisted by addi- 
tional 14 in. nickel steel plates placed on the slope of the 
protective deck, so as to make the resistance equivalent 
to 9-in. Krupp-Harveyed armour, for the whole length 
of the citadel and barbettes. From the ends of this 
7-in. belt to the ends of the ship the armour is 5} in. 
and 4 in. in thickness. A ’thwartship bulkhead of 
6-in. armour is fitted at the after extremity of the 
water-line belt to afford protection nst raking 
shot. On the advice of the Vickers Company, the 
Japanese Government, with their characteristic pro- 

ressive tendency, have introduced in the Mikasa 4 

eparture which must be of interest to all naval ow 
structors, the effect being to increase the area of t . 
armoured broadside. Above the main armour, 4n 
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Uprer Deck. 


extending for the whole length of the citadel, there is 
6-in. armour up to the level of the upper deck, instead 
of to the main deck as in previous ships, so that the 
total width is 21 ft. 6 in. for the length of the citadel, 
and 7 ft. 9 in. forward and abaft it. 

The two barbettes are 14 in. in thickness, reduced 
to 10in. where protected by 6 in. citadel armour; 
while the guns, as shown on the elevation, are pro- 
tected by armoured shields, The conning tower is of 
14 in, armour, the screens being 12 in. The whole 
of the armour, it is almost needless to say, is con- 
structed on the Krupp principle, and is of a nickel 
steel alloy. 

_ The extension of the main belt to the upper, 
instead of to the main, deck as in preceding ships, 
dispenses with the necessity for casemates for the 
6-in. guns on the main deck; but to insure the 
same measure of isolation for the ten 6-in. quick- 
firing guns placed on this deck, as is obtained by 
the casemate system, bulkheads are placed between 
the guns, while an armaured screen extends the whole 
length of the citadel behind the guns, as shown on 
the half plan of the main deck. These divisional 
bulkheads and the armoured screen are of hardened 
steel—sufficient to insure that the splinters of any 
shell which may explode in one compartment will not 
affect either the gun or gunners in the adjoining 
compartment. The 6-in. guns on the upper deck, 
four in number, are within 6-in. casemates. 
; The protective deck is of a minimum thickness of 
2in., and extends over the full length of the ship ; but 
18 increased to 3 in. on the sloping parts within the 
—- and to 44 in. in thickness in the wake of the 
rhettes as before mentioned. In addition to this, the 
ne deck within the citadel is made of 1-in. plates. 
$ usual, there is an ammunition passage under the 
protective deck with communication, through ammuni- 
mn tubes, to the various itions ; while coal 
oscar are arranged above and below the protective 
ae from end to end of the citadel. There is thus, 
48 shown in our illustrations, an increased broadside 
con to the citadel, as well as in the ends of 
The general dimensions of the Mikasa do not differ 





























materially from those of the British battleships of 
recent type. The ships of the Majestic and Canopus 
class were 390 ft. long ; the Formidable, 400 ft. long ; 
and the Duncan 405 ft. long—all between perpendi- 
culars. The Mikasa is 400 ft., the length over all 
being 432 ft. The breadth moulded is 76 ft. in the 
Mikasa, as compared with 75 ft. 6 in. in the Duncan, 
and 75 ft. in the Formidable and Majestic. The 
draught is 27 ft. 2 in., and at this the displacement 
will Fe about 15,200 tons. 


built in this country—the Asahi and the Hatsuse— 
the Mikasa carries four 12-in. breechloading guns 
fitted in pairs in the two barbettes on the upper 
deck, and fourteen 6-in. quick-firers, four placed, as 
already indicated, within casemates situated on the 
upper deck at the corners of the citadel, the remain- 
ing ten 6-in. guns being placed in the box batteries on 
the main deck. The as given show the radii of 
the respective guns. The auxiliary armament of the 
ship consists of twenty 12-pounder quick-firing guns, 
four firing ahead and four-astern, the remainder being 
on the broadsides; eight 3-pounder quick-firing guns 
and four 24-pounder quick-firing guns. There are four 
submerged torpedo tubes, two in the forward part of 
the ship and two aft. 

The general ap nce of the battleship is indi- 
cated by the elevation which we publish, and it 
need only be added that in her electric and compressed 
air equipment she embodies the best modern practice, 
the lighting installation including 900 incandescent 
lamps, with masthead, bow, anchor, and other special 
lights, and also six searchlights. The ship will be 
fitted as a flagship, accommodation being provided for 
an admiral and 78 officers, the total complement being 
935 all told. 

The Mikasa is to have a speed of 18 knots under 
natural draught, and will have a coal capacity of 
1400 tons, to give her a radius of action of 9000 sea 
miles at 10 knots speed. The engines are of the 
triple-expansion 3-cylinder type, the diameters of 
the cylinders being 31 in., 50 in., and 82 in. respec- 
tively, the stroke being 48 in.; and it is anticipated 








that the full power of 15,000 indicated horse-power 


Like the two preceding ships for the Japanese Navy 


AsO oe - 


| will be developed with the engines running at 120 
|revolutions per minute, the steam pressure at the 

engines being 250 lb., and at the boilers 300 Ib. 
| Stephenson link motion is adopted for working the 
| valves, which are of the piston type on the higb-pres- 
|sure and intermediate cylinders, and of the double- 
| ported flat design on the low-pressure cylinders. 
| The engines, as with all warships now, are designed 
| to run the propellers inwards when going ahead, so 
| that the starting platform is in the centre of the ship, 
and here, as is now the universal practice, wrought- 
| steel columns form the front supports of the cylinders 
| which are independent castings. The back supports 

of the cylinders are of the ordinary cast-iron A-fram- 

ing, with ample ra ad guide surface. The condensers 
| are separate, and placed in the wings of the ship. The 
| total cooling surface is 16,014 square feet. 

The bedplate is of cast steel. The working parts of 
the engine generally are of forged steel, but the crank- 
shaft is of nickel steel, the three parts being inter- 
changeable. The external diameter is 16} in., with 

|an 8}-in. hole. The propeller shaft is of wrought 
| steel 164 in. in diameter, with 8}-in. hole, while the 
| propellers have four blades, the diameter being 17 ft., 
,and the mean pitch 18 ft. The four blades and the 
| boss are of manganese bronze. 
| The boilers are of the Belleville type, with econo- 
misers. There are 25 in all, of which 20 consist of 
| eight elements of generating tubes and seven elements 
| of economiser tubes; while the remaining five boilers 
| have seven elements of heating and six elements of 
economiser tubes. The total heating surface is 37,452 
square feet, and the grate area 1276 square feet. 
The two funnels are 14 ft. in diameter over the 
casings, the height from the firegrate being 91 ft. 
There is the usual complete system of pumps, with 
blowing engines for the furnaces. The total weight 
of the machinery is 1355 tons. The machinery is 
practically completed, and ready to be placed on board 
the ship, which is to be completed for sea in May of 
next year. 

The launching ceremony, it may be added, was con- 
ducted by Baroness Hayashi, wife of Baron Hayashi, 
the Minister in this country for the Emperor of Japan; 
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and, on the occasion of the launch, His Excellency, in 
@ neat speech, expressed confidently his belief that 
neither the Mikasa, nor any other ship of the Japanese 
Navy, would ever meet a British battleship except as 
an ally; and it is this opinion, widely and infiuen- 
tially entertained in this country, which makes it a 
matter of satisfaction to naval architects, as well as 
to politicians, that the skill and experience of such 
firms as the Vickers Company should ever be at the 
disposal of our natural ally—the Island Kingdom of 
the Asiatic Seas. 





THE COAL CONSUMPTION OF WATER- 
TUBE BOILERS. 

As our readers are aware, Meesrs. Thomas Wilson, Sons, 
and Co., Limited, of Hull, have been experimenting 
some years with water-tube boilers, and the engineering 
world has been looking anxiously to learn the result. 
The Pall Mall Gazette, of the 6th as peers a state- 
ment of the result, — out that, although there was 
a saving in weight of 100 tons when comparison was 
made with the ordinary cylindrical boiler installation, 
the coal consumption was so much greater—16 tons a 
day—that 480 tons more had to be carried in the bunkers. 
In view of the repeated inaccurate representation of fasts 
regarding the water-tube boiler ——- published in the 
Pall Mali Gazette, we reserved judgment until the appear- 
ance of Messrs. Wilson’s official statement, giving the 
accurate result, which indicates that not only was the 
weight of boilers less, but that the coal consumption on 
the voyage to New York was 100 tons less, and the speed 
1.72 sea-miles per hour more. We give the Pall Mall 
Gazette paragraph and Messrs. Wilson’s letter in full. 


[Copy.] 
Extract from the ‘* Pall Mall Gazette,” November 6, 1900. 


The Coal-Eating Water-Tube Boiler.— 
Another Unfavourable Test. 


In the course of a debate last session on the demerits of 
the water-tube boiler as a steam generator for our la: 
warships, Mr. Charles Wilson, P., the head of the 
Wilson Line of steamshi mentioned that he was 
sending his steamer Martello on a 7000-mile trial trip, 
in order to test the comparative merits of the water- 
tube boiler and the old cylindrical boilers which had 
been taken out of the same ship. Mr. Wilson claimed 
at the outset that a saving in weight had been effected, 
as between the cylindrical and the water-tube boilers, 
of 100 tons. The Martello’s trip has m completed, 
and we learn that the results have been most unfavour- 
able to the water-tube boiler (which is not the Belleville). 
The coal consumption of the steamer, to produce the 
same results as the old cylindrical boilers, was higher by 
16 tons a day, so that she burned on the trip 448 tons 
more coal than she had burned on a similar trip with 
cylindrical boilers. This represents so much more coal 
to carry on the voyage, and this 448 tons of extra coal 
completely swamps the economy of 100 tons in boiler 
weight saved. It is only fair to say that Mr. Wilson has 
a perfectly open mind on the question. 
evidence of it, 





[Copy.] 
Exiract from the “* Pall Mall Gazette.” Extra Special 
Edition, November 8, 1900. 

Sir,—We notice a paragraph in your issue of the 6th 
inst., referring to our 8.8. Martello in which you stated 
that this v burnt 448 tons more coal on her voyage 
since being fitted with water-tube boilers than she did 
previously with ordinary cylindrical boilers. 

This is quite incorrect; the coal consumption on her 
first voyage with water-tube boilers being 100 tons less 
than the average of three years with ordinary boilers, and 
the speed is 1.72 knots faster. 

We think, in courtesy to us, you should have given us 
the opportunity of verifying your figures before publish- 
ing them, which we shall at all times be ple’ to do, 
and we should be much obliged by your letting us know 
how you got this most inaccurate information. The ship 
is now on her second voyage, and we have every reason 
to believe that the performance will be improved. 

We may add that nine of our steamers are now fitted 
with Babcock and Wilcox water-tube boilers. We had 
one ship fitted with Belleville boilers ; but our experience 
was so disastrous that they were replaced by the ordinary 
boilers. 

Yours, &c., 
For Tuomas WIixson, Sons, and Co., Limited. 
(Signed) CHartes H. Witson, M.P., Chairman. 
To the Editor of the Pall Mall Gazette. 








THE COLLISION AT SLOUGH. 

Tux Board of Trade report upon the serious collision 
on the Great Western Railway, at Slough, on June 18 
last, has now been ‘issued, but conveys little more infor- 
mation than has already appeared in the daily press. 
The facte of the case show that whilst the 1.5 p.m. train 
ex Paddington was standing at the platform at Slou 
station, it was run into by the 1.15 express to Falmou 
the speed of this at the moment of the collision being 25 
to 30 miles per hour. Five passengers were killed and 
35 seriously injured, whilst another 90 complained of 
shock or minordamages, The accident arose entirely from 
what was apparently a tem mental aberration on 
the part of the driver of the seeeees, who, though the 
signals were set against him, failed to shut off steam, 


until his attention was called to his carelessness by the 
fireman. It was then too late to avoid the collision, 
though the brakes did, no doubt, do somewhat to mitigate 


This test is an 1 


itsseverity. The driver was a very experienced man, and 
asserts that he was not at all sleepy at the time, but has 
been able to give no satisfactory explanation of his lapse. 
Such temporary failures of the mind to act are not un- 
known in other walks of life, and could only be entirely 
avoided by replacing the man by the machine, which, to 
quote Dr. Wendell Holmes, is ‘“‘too stupid to make a 
mistake.” Colonel Yorke suggests that the danger might 
be lessened by having drivers periodically examined as to 
their mental condition after reaching the age of 55; but 
this safeguard would, we imagine, be absolutely illusory, 
since a medical examination of the driver involved in 
this instance showed no serious defect in his qualifica- 
tions for his post. In particular, his colour vision was 
shown to be especially good. The inspector also makes 
the stock suggestion that the guard should share with the 
driver the responsibility of watching the signals. Rules 
of this kind introduce, however, the voy 8 that each 
man relies on the other, and so imagines that he himself 
may be less careful without risking his train. was 
clearly shown by a recent accident on the Metropolitan 


Railway between King’s Cross and Farringdon-street, 
where men, baing all held res; ible for observing 
a signal, each neglected the duty, relying upon the others. 


Colonel Yorke makes other suggestions as to the working 
of the railway, which seem calculated to delay traftic, 
rather than to substantially increase the safety with 
which it is conducted. Thus, the use on the line of the 
signal *‘ Section clear, but line blocked” is objected to in 
the case of express trains, though he admits that it did 
not in any way lead to the accident. On the other 
hand, Colonel Yorke places little faith in the use of 
automatic appliances for shutting off steam, and the 
like, when signals are against a train. The difficulties 
in the way are no doubt considerable, but to our mind 
are bably greater on the financial side than on the 
mechanical. 





THE METROPOLITAN TERMINUS; GREAT 
CENTRAL RAILWAY. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 13, Mr. Man- 
sergb, President, in the chair, a paper on ‘‘ The Metro- 

litan Terminus of the Great Central Railway,” by 

essrs. G. A. Hobson and Edmund Weep, MM. Inst. 
C.E., was read. This concluded a series of papers on the 
extension of the Great Central Railway to London, the 
northern and southern divisions having been described in 
fo 90 dealt with during the preceding session, and pub- 
ished in vol. cxliii. of the ‘‘ Minutes of Proceedings” of 
the Institution. 

The pepsr described the important works carried out 
in the St. John’s Wood district in the construction of the 
latest London terminal station, comprising the tunnelled 
approach, the various underbridges and overbridges, the 

goods warehouse and yard, the coal dépdét, the pas- 
senger station, new roads, &c. The waning ag ir and 
engine sheds, situated at Neasden, were described. 
The proposed construction of these works had excited 
much public and private opposition when the powers 
a —_ purpose had been sought from Parliament in 


: The mange - works a be judged by the 
arge area, exceeding 50 acres, which, in a thickly-popu- 
lated district. had been enclosed and devoted to cbtey 
pu Upwards of 1000 dwelling-houses, and nearly 
two miles of public streets, had been demolished to make 
room for the new works. Compensation to the disturbed 
inhabitants had been given in the shape of new model 
dwellings, capable of housing 2690 persons of the artisan 
class, and to the general public in the building of new 
streets. The powerful opposition of the Marylebone 
Cricket Club had been met by adding, at hen Nalbong 
Company’s —- nearly two acres to ‘‘Lord’s” 
Ground, considerably improving it. The rails passed 
underneath at the eastern boundary of the field, and 
caused no damage or interference whatever. From the 
end of the Southern Division, at Quainton-road, the trains 
ran for 43 miles over the Metropolitan Railway, and the 
last six miles of that distance had been siaueol, and was 
reserved for the exclusive use of the Great Central Rail- 


way. 
‘The Metropolitan division commenced at a point near 
Finchley- station on the widening referred to, and 
was, in fact, a continuation of that line. It was 2 miles 
in length, and terminated at the spot where Blandford- 
square had formerly existed. The first 2200 yards were 
underground, oartty cut-and-cover and partly tunnel- 
work. The plans had been made and the land had been 
secured for the construction of four lines, but, except in 
places where it would be difficult and costly to re-open 
the ground, the tunnels for two lines only had, as a rule, 
built up to the present. Under Lord’s Cricket 
Ground, where there were shunting lines and sidings, 
three covered ways, containing altogether seven lines, 
had been constructed. The whole of the underground 
work was in the brown and blue clays of the don 
basin, and had been carried out without mishap of any 


South of “‘ Lord’s” the lines began to out and to 
multiply, until at the crossing of the nt’s Canal 
accommodation for fourteen roads was provided. These 
were carried by a steel bridge of two spans, one span 
crossing the canal and the other being a provision for the 
authorised ‘‘Canal, City, and ilway.” i 
oe was of steel, of the considerable width of 
425 ft. The yard for the goods and stations 
lay immediately to the south of the canal. To the west 
of the bridge the canal had been widened to form a basin, 
and a wharf-wall and shed had been constructed. 

goods warehouse was fully described. This was a 





The 
building of large dimensions, consisting of five floors, and 


This | factory results. 


having a total area of 11} acres and a contents of 8} 
million cubic feet. The outside walls were built of brick, 
and the interior structure was mostly of steel, of which 
about 7000 tons had been employed. The columns were 
90 in number, 72 of which bore a load of 700 tons each. 
This load was distributed by means of steel base-plates 
and concrete foundations (weighing a further 100 tons per 
column), until the pressure on the clay was reduced to 
3 tons per square foot. The warehouse was surrounded 
by a yard covered with a light roof. 


The coal dép6t, ab present 44 acres in was situat 
to the west of vedhai ney was preter ex by *y Seok 
line carried under that thoroughfare. The was laid 


out entirely to suit the present method of handling coal 
by the dealers in London. It was intended to double the 
- Ad the yard as early gte mg oe 

e ger station, known as Marylebone, was de- 
scribed in detail: The site was the only one avuilable to 
the new line, and it compared not unfavourably with its 
rivals a of distance from the heart of the Metro- 
polis. e station was laid out with ample accommoda. 
tion for the present and liberal provision for the future. 
The main buildings were finished to their ultimate 
length and depth, but further upper floors could be added 
when necessary. The main feature of the plan was the 
large promenade between the buildings and the plat- 
forms. This was nearly 300 fo. | and 100 ft. wide, 
and was entered from the booking-hall. The booking. 
hall was of moderate size. The entrance to it was 
practically in the centre of the main front, and was 
made a prominent and unmistakable feature. After 
passing through the hall the ends of all the plat- 
forms, which were placed at right angles to the promenade, 
were visible, The platforms were nearly 1000 ft. in 
length. A road for cabs ran right through the station. 
Access to the station was easy, as the railroads were 
ample, and the = very slight, the platforms 
being practically level with the approach s. The 
roofing of the promenade and platforms was composed 
of short spans carried on columns. The roof, almost the 
whole of which was glazed, was comparatively low, but 
the structure had a light effect. It was designed with a 
view to durability and economy both in prime cost and 
maintenance. When complete, the station would cover 
11 acres of ground ; at present 7 acres were in use. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 7th inst., the steel twin-screw 
steamer Rose was taken for her official trial trip on the 
Mersey by her builders, Messrs. John Jones and Sons, of 
Liverpool and Tranmere. The boat is intended for the 
Wallasey Urban District Council. The principal dimen- 
sions are: Length, 160 ft.; beam, 42 ft.; and depth 
moulded, 11 ft. 6in. The steamer is intended to carry 
ra —— A speed of 12 knots was obtained on 
the trial. 





On Thursday, the 8th inst., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, 
Limited, of Wittington-Quay-on-Tyne, a steel screw 
steamer, built to the order of Messrs. R. Mackill and Co., 
of Glasgow, and of the following dimensions, viz. lo 
335 ft.; breadth, 48 ft. ; depth moulded, 27 ft. 3 in. The 
engines, which are to be supplied by the North-Eastern 
Marine Engineering Company, Limited, are of the triple- 
expansion type, having cylinders 24 in., 39 in., and 66 in. 
in diameter by 45 in. stroke, and supplied with steam at a 
pressure of 180 lb. per square inch. leaving the ways 
the vessel was named the Nithsdale. 


Messrs. William Simons and Co., Limited, of Renfrew, 
launched from their yard on Friday, the 9th inst., the 
twin-screw, stern-well, barge-loading dredger Taisa. The 
vessel is fitted with two pairs of compound surface-con- 
densing engines of 600 indicated horse-power aggregate, 
and two cylindrical steel boilers constructed under 
Lloyd’s rules for a working pressure of 120 lb. per square 
_ Either set of ss capable of pee her 

redging gearing, and, together, they are of suflicien 
— to propel the dredger at a Benes f of 7 knots. The 

ucket lifting capacity is 600 tons per hour. The bucket 
ladder, controlled by independent steam hoist, is of sufli- 
cient length to dredge to 36 ft. depth of water, and is 
arranged to dredge the vessel’s own flotation. The Taisa 
will shortly leave for Japan, where she is to be employed 
on extensive harbour improvements. 


The Blyth Shipbuilding Company, Limited, launched 
from there Shi Pailding and Gravion Dock Works, at 
Blyth, on Friday, the 9th inst., a steel screw steamer, 
measuring 228 ft. in length, with a beam of 33 ft. and a 
depth of 16? ft. The vessel will be fitted with engines 
by the North-Eastern ne Engineering Company, 
Limited, of Wallsend, the cylinders being 18 in., 29 in., 
and 48 in. in diameter by 33 in. stroke. The vessel was 
named the Blyth, 











On Monday, the 12th inst., the screw steamer Anglo 
African, recently launched from the shipbuilding wor 
of Messrs. Short Brothers, Limited, Sunderland, to 
roducers’ Steamship a 

wther, Latta, 


order of the Nitrate P: 
Limited, London, of which Messrs. Lawthe a . 
went out on trial with very satis- 
vessel has been constructed of steel, 


Co. are the 

and is of the following dimensions : Length, 382 ft. 5 
breadth, 48.7 ft. ; and depth moulded, 30 ft. ee i, 
and boilers have been su by Messrs. George yo 
Limited, of Sunderland, the cylinders being 26 in., boiles 
and 71 in. in diameter, with a stroke of 51 in. The 


ure is 1801b., and Howden’s system of forced draught 





as been fitted. 
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TAPER DISCHARGES FOR FANS. 
To THE Eprror o¥ ENGINEERING. — é 

Sir,—While thanking you for the clear and interesting 
description of my fan experiments in your last issue, L 
should like to point out, in reference to the results ob- 
tained, that the gain of 37 per cent. is merely the increase 
in volume, and that as the pressure coincidentally in- 
creased about 85 per cent. the useful work of the fan was 
really some 24 times greater than when the straight dis- 
charge pipe was used. The increase in pressure is very 
remarkable, and greatly exceeds the gain in volume. 

With regard to the indications of the water gauge 
applied to the straight pipe, further experiments have 
convinced me that the great variations in that gauge are 
due to great differences in the velocity of the blast at 
different parts of the cross-section of the fan discharge. 
Thus, near the top circumference the velocity is compara- 
tively low and insufficient to materially falsify the gauge. 
At the centre of the discharge orifice the velocity is so 
much greater that the blast in rushing across the limb of 
the water gauge produces a slight—and, of course, an 
artificial or false—va2uam therein. At the bottom cir- 
cumference the velocity is still greater than at the centre, 
and the last-named results are intensified. 

As much doubt has been expressed in some quarters 
about the existence of a true vacuum near the small end 
of the diverging discharge pipe, I have found it desirable 
to drill a small horizontal hole in the side of that pipe, 
and to place, about an inch away from it, a heap of saw- 
dust which is immediately drawn or ‘‘ sucked ” into the 
hole—although at the same time the blast is being de- 
livered against a pressure of 2} W.G.. : ; 

No such result occurs with a similar hole in a straight 
diecharge pipe—on the contrary, the sawdust is violently 
blown away. : 

To the existence of the vacuum, all the economic results 
obtained from the diverging pipe are due. 

Yours faithfully, 
W. A. GRANGER. 

Brooke-road, Stoke Newington, N., November 10, 1900. 

[We cannot altogether accept Mr. Granger’s method of 
reckoning the efficiency of the fan, since it is well 
known that by throttling the exhaust, the rise of pressure 
will generally more than compensate for the reduction in 
volume delivered, and on Mr. Granger’s plan of reckon- 
ing, the efficiency would be increased, though commer- 
cially the reverse might be the case. This is well shown 
by Mr. Granger’s own experiments, for it was found that 
with the diverging “re pipe and an outlet of 10 in. 
by 4in., the pressure in the air box was the same as 
with the straight delivery tube and an outlet of 7 in. b 
4in. The coefficient of discharge was probably less wit. 
the larger outlet, but taking it as the same in both cases 
one pots an increase of 50 per cent. in efficiency in place 
of the 250 per cent. claimed by Mr. Granger. The only 
reason why we did nob use these two experiments in our 
comparison was that there was a doubt as to how the 
coeflicient of discharge would differ in the two orifices. 
Nevertheless this method is probably the fairest one, 
since what is required commercially is the delivery of 
air ata certain air pressure, hence in experiments it 
would seem to be advisable to keep this pressure con- 
stant and measure the delivery. The use of an adjustable 
triangular orifice would permit of this being dons without 
altering coefficients of discharge.—Eb. E.] 





THE SOUTHERN TERMINAL STATION, 
BOSTON. 
To THE EpiToR OF ENGINEERING. 

Sir,—At the moment of my departure from New York, 
my attention was called to the article in your issue of 
August 31, page 257. describing ‘‘ The Southern Terminal 
Station at Boston, U.S.A.” Shortly after my arrival in 
London, I noticed the communication in your issue of 
October 12, from Mr. A. B. Corthell, resident engineer, 
drawing attention to the credit properly due to Mr. 
George B, Francis, C.E., in connection with this work. 
Notwithstanding this explanation from Mr. Corthell, I 
wish to carry out my original intent of more fully explain- 
ing the relationships in the undertaking. 

,Had your excellent article been entitled ‘‘ The Mecha- 
nical Equipment of the New South Station, Boston,” 
as was ay rep presented before the American Society 
of Mechanical Engineers, in December, 1899, and had 
the sectional views of the train shed, with the description 
of the civil engineering been omitted, the text would have 
conveyed a correct impression, so far as the work of my 
company is concerned. When, however, the subject is 
described as ‘The Southern Terminal Station at Boston,” 
it becomes enlarged from the part to the whole, and in- 
—s far greater responsibility in description than when 
the mechanical equipment only is considered. So much 

been said and written of this successful enterprise that 
Some persons—and especially those at a distance—may 
not have obtained a clear impression of the relative 
edit for its creation. I therefore have the pleasure of 
briefly stating the facts : 
aie credit for the conception of such a terminal rests 
the upon Mr. Charles P, Clark, former President of 
le ew York, New Haven, and Hartford Railroad, and 
hag gy of the Boston Terminal Company, assisted 
pana of trustees. The entire engineering 
eee of the property, as a railway terminal, was 
— by Mr. rge B. Francis, resident engi- 
pox including the approaches, track work, train 
ON subway, substructure, waterproofing below tide 
a and every civil engineering feature. In con- 
srmity with the general engineering plans of Mr. 
pe ng the ‘ head-house,” comprising the chief offices, 
: rooms, restaurants, » was de. 


e-rooms, 
y Messrs. Shepley, Rutan, and Coolidge, archi- 





tects, and after this work had been laid out, Messrs. 
Westinghouse, Church, Kerr, and Co. were commis- 
sioned under the eral supervision of Mr. Francis, to 
design and instal the mechanical equipment, consisting of : 
1. The electro-pneumatic switch and signal system. 
2. The power-house equipment. _ gs 
3. The arc and incandescent lighting and wiring. 
4. The ger, freight, baggage, and express lifts. 
5. The heating and ventilating of the general offices. 
. The ice plant for icing cars, restaurant use, &c. 
The refrigeration for restaurant and storage-boxes. 
The filtering and cooling of drinking water supply. 
. The car heating in train shed and yards. 
10. The air brake charging and testing system. 
11. Fire protection for all buildings and roofs. 
12. Disposal of storm and draii water. ~ 
13. Frost protection for roof conductors. 
14, Steam and hot water supply for general offices. 
It will thus be evident that this terminal station con- 
sisted of three distinct sections, viz.: The terminal proper, 
includ- 
Too 


OMNI 


including all railway functions ; the ‘‘ head house,” 

ing the general offices, waiting-rooms, baggage-rooms, 
restaurants, &c., and the mechanical equipment of both, 
and that only in connection with this mechanical equip- 
ment should any credit be attributed to the Westinghouse 
interests. ; 

The important engineering lesson to be gained from 
this work, is that the manner in which it was under- 
taken by the trustees and their resident engineer, Mr. 
Francis, ensured at every step the application of the best 
state of each art involved. Opportunity was afforded to 
so correlate all functions as to secure the most reliable 
and economic operation at the lowest first cost. The 
exact, yet liberal, methods pursued by the trustees and 
their resident engineer in realising their ultimate desires, 
is chiefly responsible for the engineering reputation 
=. the South Terminal Station at Boston has justly 
earned. 

Believing that this letter will make clear to those who 
are interested some of the points not heretofore sufficiently 
explained, 

Tam, Sir, 
Watrter C. Kerr. 
Vice-President, Westinghouse, Church, Kerr, and Co. 
Westinghouse Building, Norfolk-street, London, W.C., 
November 15, 1900. 





LEE-ENFIELD AND MAUSER RIFLES. 
To THE Eprror oF ENGINEERING. 

S1r,—In yours of the 26th ult. a notice occurs of a trial 
between the Lee-Enfield and Mauser rifles, to ascertain 
the time required to fire with each twenty ‘‘ well-aimed ” 
shots. Used as a single loader, twenty shots with the 
Lee-Enfield were fired in 122} seconds ; that number can 
be fired with this arm in about one-third of this time, 
therefore, about four seconds per shot were given to 
aiming. 

Twenty rounds, bringing the magazine into use, occu- 
pied 86 seconds with the Lee-Enfield, and 113 seconds 
using the Mauser. These figures are very misleading, as 
the Mauser magazine in question was, with a view to 
clip loading only, made for five rounds, while that of the 
Lee-Enfield carries ten rounds. In order to draw a fair 
comparison, a Mauser, with magazine for ten rounds, 
should have been used. There is no difficulty whatever 
in making the Mauser magazine of this capacity, or even 
to hold fifteen rounds; and such rifles have been made, 
but the magazine then projects downward under the 
stock, as in the Lse-Enfield, and the advantage of the 
flush magazine is lost. It is further to be noted that no 
satisfactory way of charging the Lee magazine from a 
clip or clips has been invented, owing chiefly to the pro- 
jecting flange at base of the cartridge; whereas ten cart- 
ridges without flanges, as used in the Mauser rifle and 
pistol, can be rapidly and easily transferred from their 


clips to the magazine. The flange is, in fact, a great] read 


obstacle to clip loading. 


Yours truly, 
November 13, 1900. 


ARMAMENT, 





ELECTRIC SHOCK FROM STEAM PIPES. 
To THE Eprtor oF ENGINEERING. 

Srr,—Having perused several letters of late in your 
valuable paper drawing attention to the development of 
electricity by the escape of steam under pressure, I ven- 
ture to communicate the following occurrence, thinking 
it may interest your correspondents : 

A steam pipe 9ft. long, part of a long range of 9-in. 
pi supplying one of the underground engines here, 
split from end to end, a violent escape of steam resulting, 
t er in this instance being only 35 lb. per square 
inch. 

The ——- passes from the shaft along a return air 
course to the engine. 

Two men sent to examine it saw on entering the drift 
150 yards from the fracture what they supposed to be the 
light from the lamp of some one who had got there before 
them; but which, on closer inspection, proved to be a 
strong flame of blueish tinge about 9 in. long, extendi 
the entire length of the split, the luminosity being o 
sufficient intensity to enable them to read ordinary print 
6 ft. from it, 

The men state they have never observed this pheno- 
menon before under similar circumstances, but when 
wedging blown joints have cg. aga | noticed flashes 
of flame running apparently up the wedge—but have nob 
received shocks. 

I am, yours faithfully, 
Wi G Colli Wi ws :  Sieaeeas 
ingate Grange ery, Winga' O., 
Eo. Durham, November 14, 1900, 





YOUNG ENGINEERS. 
To THE Epitor or ENGINEERING. 

Srr,—May I be permitted to say a few words in sup- 
port of ‘‘A Moulder’s” letter, which appeared in your 
last issue. The term “‘ foundry hand,” as used by “‘ Silas 
Hooker,” is most objectionable, and the imputation cast 
upon foundry workers most unwarranted. Without 
doubt, there are in the ranks of foundry workers men 
whose intelligence and ambition could be well taken in 
the sense of your correspondent’s ‘‘foundry hand,” but 
to class all foundry wor! under such a heading is a 
thing individual experience will not support. 

The difficulties of modern foundry practice are, or 
ought to be, realised by all engineers; specifications are 
more ee than formerly, working pressures are much 
higher and competition keener. These factors necessarily 
develop a keen spirit and good perceptive powers? The 
—_ ties do but act ‘‘as stepping-stones to higher 

Ings. 

The average ‘‘ foundry hand” is expected to possess a 
knowledge of green sand, dry sand, and loam-moulding ; 
and if he wishes to advance his position must extend his 
knowledge, and make it include the following subjects : 

Elementary mathematics, machine construction—em- 
bracing a knowledge of the actual work castings have to 
ag ocyeersas as far as it affects the metals he uses, 

The principles of expansion and contraction, and the 
crystallisation of metals. 

oundry and furnace design. 
A good grasp of foundry costs and estimates. 
Modern foundry practice, mechanical aids to moulding, 


C. 

These are afew of the things a leading foundry hand 
must know thoroughly, if he means to 6 @ success of 
his business. : 

Turning to the rank and file of foundry workers, we 
are compelled to admit that all moulders are not polished 
specimens of a pues nor are they all as cultured as 
‘* Silas Hooker” would have us believe the engineers are. 
The moulder’s trade, if it does nothing more, at least 
develops a certain amount of commonsense and shrewd- 
ness. ‘As for culture, I know many of my fellow foundry- 
workers who are in every sense of the word cultured. 
One of the best Carlyle students I have known was a 
Scotch loam-moulder. Another ardent disciple of John 
Ruskin is a common found Even in foundries 
men can occasionally be found who are able to a iate 
to the full the writings of our English authors. uxley, 
Herbert Spencer, and many others of our prominent 
British thinkers find ready followers among foundry 
workers. 

Turning our thoughts for a moment to our fellow- 
founders of the ‘‘ States,” do we find in them a set of 
unthinking and ignorant men, as ‘‘Silas Hooker” would 
have us believe all foundry workers are? Rather do we 
find foundrymen there, coming to the front with papers 
on scientific and other subjects. We find, in not a few 
cases, the superintendent or even the president of some 
large concern, at one time of his life may have spent a few 
years as a ‘‘foundry hand.” 

The writer does not for one moment advance the plea 
that all moulders, or that moulders as a class, are a set of 
cultured individuals wortby of all the respect due to 
genius. Such is not the case. But, in common justice, a 
protest must be raised against the use of such a term as 
“foundry hands,” to indicate either ignorance or a lack 
of gentlemanly qualities. 


Bedford, November 5, 1900. P. Lonemurr. 





To THE Eprtor or ENGINEERING. 

Sir,—If the correspondents who are 38) ing their 
time and your valuable space upon the “training of young 
engineers,” could be persuaded to confine themselves 
more to the point at issue, there would be a possibility of 
our gaining some useful information. I, for one, have 
every letter, but have not seen anything beyond 
what & man meets with in his everyday experience. 

One thing thatis very noticeable is the number of times 
that the word “‘ pupil” has been mentioned. Are pupils 
the only young engineers, and if so, what of the pupils 
who have had to resort to the drawing-board for the sake 
of experience ; and, secondly, a living ? 

Now, Sir, it looks as if all the airing that is given to 
this subject will scarcely make anyone an engineer. True, 
in will Pee us can oo to roman — but surely 
the ‘old engineers” ppbcare t) ought to profit as 
well, for are they not responsi le toa large extent for 
the future of the country’s trade, and could they not 
do more to insure that there are good sound business men 
to carry on their work. 

The requirements of the a are so varied, as are 
the posts to be filled, and also the capabilities of the men 
seeking them, that really what is advice to one would be 
the reverse to another. But might I ask the following? 
Ought a man who has been successful at college, suc- 
cessful in the works, and successful in the drawing-office, 
and is fond of work, to go out to the Transvaal when the 
time comes. 


Yours faithfully, 
Balham, November 5, 1900. E. Niaws. 





To tue Eprtor or ENGINEERING. 
S1r,—The question of ‘‘ Young engineers : how to make 
them, and what to do with them,” appears to be a hardy 
annual. We are from time to time reminded by letters, 
such as “‘ Lucifer’s” plaintive cadence, that the struggle 
for existence is growing ever and anon more severe—a 
one which reaches us not only from the engineering, 
but from every other profession. | 
There is one yamareye in ‘‘ Lucifer’s ” first letter which 
deserves attention: that in which he refers to his experience 
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in that ‘‘calm abode of science, the peaceful temple of tech- 
nical education.” 

Many another student after his three years’ course of 
**ics” and ‘‘ ologies” has uttered the lament of ‘‘ Lucifer,” 
on wen: after all his toil (sic) and expense, his fond 
dreams of lucrative employment vanishing like morning 
mists. 

Have we taken full account of the technical schools as 
a factor in the overcrowding of the profession? Year b 
year they are pouring forth a stream of unfledged engi- 
neers, many of whom, we fear, are best described as ‘‘ kid- 

love” engineers (I think it was Nasmyth who said that 

id gloves were a perfect non-conductor of mechanical 
knowledge). Yet these would-be engineers set forth in 
search of fortune, armed with a slender store of science, 
with perhaps about the practical experience of a twelve- 
month’s apprentice, without any knowledge of the prac- 
tical business side of engineering, but generally with 
greatly exaggerated ideas of their own knowledge and 
ability. And, above all, they do not appreciate the 
change from the ‘‘ happy, innocent, and careless life of 
the engineering student,” to the hard work and long 
hours of a shop or office. For instance, only the other 
day, I met a young fellow who had thrown up a good 
os in a large shop because he was asked to go on a 
— shift ! 

hat wonder that these would-be engineers fail to 
—— older and wiser heads with their ability or suit- 
ability to fill the responsible posts they deem themselves 
fully competent to occupy. 

At most what the young engineer has gained, a. 
ing the three college years to have been well spent, is but 
the technology, the scientific basis of his work ; the actual 
technos, or trade, can only be learned in shop and forge 
and office. 

I have not forgotten the advice of an honourable mem- 
ber of the profession: to go into the shops, to study as 
much pure science, forming the real basis of practice, as 
possible, but to avoid technical schools professing to 
** teach engineering.” 

So far as I have observed the men who have succeeded 
best—and the majority of our great engineers and scientists 
have belonged to this class—are the men who, after spn 
general education, have entered the arena of practical life 
in the office and shop, and at the same time have devoted 
most of their leisure hours to the study of the scientific 
basis, the technology of their daily technos. 

We must not expect aught of engineering unless we 
woo her: her prizes are reserved for those who love her 
for her own sake. And if we would woo her, our student 
days must last, not three years, but a lifetime. 

hat ‘‘kid glove” engineers should weep and wail and 
curse their stars is only to be expected, when they find 
themselves facing a closed door; but, however keen the 
struggle, there is surely a niche for every one who by dint 
of hard work and enthusiastic devotion presses forward 


to the front ranks. One great secret of success is the]; 


determination to excel, and that, in the task of the hour, 
be it ever so humble. 

** Lucifer” must have been singularly unfortunate in 
his engineering friendships. Has he ever read the 
** Autobiography of James Nasmyth”? It might cast 
some small gleam of hope acroes his way ; and would at 
least show him that an engineer can be also a man anda 
gentleman, 

Yours truly, 
Micro. 





To THE Eprror or ENGINEERING. 

Srr,—I have read the letters re the above with much 
inion nee now beg to give =y experience. 

After being two years at a technical school, I managed 
to get, through influence, into a good millwright and 

neral engineer’s shop, not as a premium apprentice, 

ut as an ordinary workman, the only difference being 
that I was not to receive any wage. After being there 
about two years they began to pay me when working me! 
or working overtime, at the rate of 153. a week. Later, 
went into the drawing offices ; after being there about six 
months they put me ona regular wage of 1/. a week. When 
the engineering strike began, I was told I could either 
leave or go to the fitting shop ; I chose the latter, and 
had my wage raised to 28s. a week. When in the fitting 
shop we very often had to work for 30 hours at a stretch, 
sometimes 36, or even 48, when working on some breakdown 
which was wanted ina great hurry. During the time our 
men were locked out, we r fellows who were over 21, 
had a hard time of it, working out at mills on different 
breakdowns. I have started work at 6.0a.m. on Saturday 
and not finished until late on the Sunday night, so that 
the mill might be running on the Monday, and on top 
of that I have had to work all Monday and enday night. 
Some weeks I have put in considerably over 100 hours, 
bringing my wages from 28s. up to 5/. for the week. 
After the strike was over I went back into the drawing- 
offices for some time, but as there was no opening for 
me with the firm, and I did not want to be a draughts- 
man all my life, I left, and started an agency business 
with another engineer. Now, after two years’ work, we 
have come to the conclusion that we cannot make a 
success of it; so, for the last four months, I have been 
looking out for_a berth, but seem as far off getting one 
as I was when I star Looking back at the last eight 
years, I think I have had very hard luck. 

Yours faithfully, 
DISHEARTENED., 





To THe Eprror or ENGINEERING. 

S1r,—The correspondence to which you have recently 
allotted such a generous measure of red space, woul 
doubtless have thrown some useful light on a much- 
vexed question, had the majority of the centributors 
there‘o concerned themselves more with the subject under 


id | tion of, and the 





discussion, and less with the personalities which at the 
commencement were so unfortunately introduced. I am 
lad, however, to see that in your last two issues efforts 
coos been made to divert the controversy into a more 
profitable channel. : 

The enormous field covered by present-day engineer- 
ing, and the almost endless possibilities for future engi- 
neering enterprise, render it certain that there will 
always be a large number of responsible and remunera- 
tive appointments for young engineers to look forward to; 
but at the same time, it is equally certain that the supply 
of candidates will exceed the number of such vacancies. 
In what respects, then, should the young engineer of to- 
day improve himself so that he may rise from the ranks 
and become the works manager, the superintending engi- 
neer, or the principal, of to-morrow? ‘There is, of course, 
in engineering, as in other professions, no royal road to 
success, but I would venture to suggest one or two points 
bearing on this question which I do not think usually 
receive the consideration they deserve. Putting the 
incompetent aside, for the incompetent are hopeless; an 
also deleting those who have private influence, and who 
therefore do not compete in the ordinary sense of the 
word ; I assume that the subject of this discussion is the 
young engineer of good workshop and technical —— 
training, of ambition, and of some liking for his wor 
There are, I think, three weaknesses to which such an 
aspirant is liable, and which, if present, will militate 
eeriously against his chances of rising in the world. 
Briefly put, these are: (1) Lack of preparation for higher 
posts ; (2) lack of self-confidence ; (3) lack of initiative. 

By lack of preparation, I mean the neglect to acquire 
information in advance of one’s actual position. 1t is 
true that the average shop apprentice usually attends 
evening classes in machine construction and drawing and 
kindred subjects, and thus qualifies himself for a berth 
as junior draughtsman. But once secure in the compara- 
tive comfort of the drawing office, his thirst for informa- 
tion subsides, and he is content to make detail drawings 
week in and week out, and nothing more. In course of 
time he obtains a very modest kind of promotion in pro- 

rtion to the quickness and neatness with which he does 

is work, but he still remains ‘‘one of the crowd.” The 
exception to the rule is the man who not only familiarises 
himself with the specialities made by his own firm, but 
who takes the trouble to become thoroughly acquainted 
with what competing firms are doing and how they do it, 
with the actual working conditions to which the machi- 
nery he designs is subjected, and with the methods of 
making and cost of producing that machinery. Such 
knowledge will probably enable him to suggest to his 
principals modifications in the design of their specialities, 
which may result in decreased cost of production, or in- 
creased market value. A junior draughtsman who can 
do this will soon climb several rungs of the professional 
ladder. From draughtsman to assistant works manager 
is a step which many are anxious,to make ; but how many 
are venti qualified ? How many draughtsmen have taken 
the eakie to inform themselves as to the capabilities of 
modern automatic machine tools, the proper rates of pay 
for piecework, the proper output for a machine shop or 
foundry of a given size, the preparation of estimates, or 
as to the conditions attaching to outdoor installation and 
repair work? Points such as these are of everyday occur- 
rence in the managerial department, and no candidate for 
an assistant manager’s post can reasonably expect to be 


allowed to acquire this knowledge at the expense of his 
employers. e must be prepared, to some extent at 
least, before he applies for the post, and he should while 


yet in the drawing-office make it his business, by obser- 
vation and by judicious inquiry, to learn as much as 
possible in this direction, in anticipation of his future 


needs. 

Lack of self-confidence gives rise to a dislike for re- 
sponsibility, and this, in, isa serious stumbling-block 
on the road to prosperity. All well-paid posts carry a 
burden of responsibility with them which the would-be 
occupants must be prepared toassume. A man who cannot 
arrive at prompt and accurate decisions in cases of emer- 
gency, or who cannot perform his duties without fre- 
quently seeking the advice and assistance of his superiors, 
is not the man to whom employers will entrust impor- 
tant work. The requisite self-confidence must necessarily 
be the outcome of — for the work ; but, given the 
ability, it not unfrequently happens that the value of the 
caseiodgs is depreciated by a reluctance to assume the 
responsibility. The opposite extreme of over-confidence 
is, of course, equally to be avoided. 

Lack of initiative is sometimes erroneously described 
as lack of opportunity. The man who succeeds is the man 
who makes his opportunity, and not the man who sits 
down and waits for his opportunity to come to him. The 
Micawbers of the engineering world who are ‘waiting 
for something to turn up” are many, and while they are 
waiting and hoping, their more active and energetic con- 
temporaries have stepped in and secured the coveted 
posts. With a good general —— as a foundation, 
the young engineer of to-day should specialise. He 
should select some branch of enginee: which he can 
see has big developments before it, and he should equip 
himself with as thorough a knowledge of this particular 
class of work as possible. Electric traction ; the applica- 
tion of electric power to mill and factory machinery; 
motor car construction; and automatic machine-too 
building, are a few only of the new fields in which the 
energetic young engineer with expert knowledge may 
look with confidence for remunerative pane deme bong 
doubtless many other such openings will suggest them 
selves to the reader, on ideration. By the anticipa- 
——— for, a development in any 
engineering, the young engineer 


particular bran 
may make the op ity for which he so often yearns, 
but which so seldom comes to one who shuts his eyes to 


d | ing to the Institution has of itself 


- | Brid 





everything not immediately connected with the routine 
of his daily work. _ 

ava your pocmeeien ra I venture to take this 
opportunity of sugges mem ip of such 
institution as that which I have the ame represent, 
is a most helpful factor in assisting the young engineer 
to achieve success in his profession. It gives him self. 
confidence by enabling him to measure: his strength 
against fellow juniors in the various discussions on papers 
read atthe meetings ; the visits to various works increase 


his knowledge of engineering practice, keep it up-to-d 
and further, they suggest to cee and sath 
ties for applications of his skill ; while last, but not least, 


he makes many friendships of professional as well as o 
personal value. The Institution of Junior Rosina: 
numbers many successful members in its ranks, some of 
whom joined when in their apprentice or junior draughts- 
man days, and now occupy resi ble positions, or are 
even partners in prosperous engineering concerns. While 
I donot wish to imply that the mere fact of their belong. 
: alf materially contributed 
to their advancement, I am quite, sure that most, if not 
all, of those whom I have in mind, wi readily admit 
that the benefits of the kind I have indicated, which they 
have experienced, exercise a distinctly favourable influence 
on their professi 

In conclusion, I would again remark that there is no 
royal road to engineering success. So much depends 
upon personal characteristics, apart from technical train- 
ing, that no amount of correspondence will evolve a 
universal rule for obtaining promotion. I am inclined to 
think that the most valuable lessons are those gained 
from records of individual effort, and that much encourage- 
ment and suggestive information may be extracted from 
the life-stories of famous engineers. If, Sir, you could 
induce some of the leading present-day engineers to 
describe their early experiences in your columns, you 
would, I am sure, by so doing, provide a most excellent 
series of object-lessons to the younger members of the 
profession, which would be far more helpful and instruc. 
tive than any number of pessimistic letters crying out 
against the supposed lack of engineering opportunities. 

aithfully yours, 
: PrrcivAL MARSHALL, 
Chairman of the Institution of Junior Engineers. 
Temple House, Tallis-street, London, E.C., 
November 6, 1900. 





To THE Epiror or ENGINEERING. 

Srtr,—We have heard in recent correspondence a great 
deal about the inefficient training of peer engineers. I 
should now like to put in the plea of older, experienced 
men. What are we going to do when we see such 
advertisements as the following appearing in your paper: 
“No applicant over 40 entertained. Applicants to be 
under 30 or 35.” 

As the younger men have spoken through your paper in 
the personal sense, I will now draw a companion picture 
from an older point of view. I served an apprenticeship 
through the shops and drawing-office of an engineer, two 
years at lathe and twoat vice. Afterserving my time I was 
made outcharge man, and was told when I left to better 
myself if ever I wanted a job as a journeyman to come back. 
T endeavoured to push myself forward and become foreman 
of a machine shop, doing very accurate repetition work. 
I studied hard at nights as one of the first evening students 
at the technical schools in my district, also the School of 
Art, winning a local engineer's prize of 583. in engineer- 
ing books, presented publicly by Mr. A. J. Mundella, 
when he was Vice-President of the Council. Holding 
Science and Art, City and Guilds Technical, and other 
certificates, vitig leaving for experience on my own 
account, I have held positions as works engineer and 
foreman ying wy electrician, draughtsman, and de- 
signer. I have had large hydraulic plants, rolling mills, 
steam-hammers, pumping plants, wire rolling and draw- 
ing plants, and have had a wide experience, and my 
present engagement terminates eight months hence, and 
each position I apply for, my qualifications are found all 
right. But I am on the shady side of forty, and I 
am a non-smoker and an abstainer from birth, and have 
only had one week’s illness in the past ten years. The 
experienced engineer is not wanted if over forty. 

iy last position I held for several years, maring charge 
of 76 fitters, turners, millwrights, engine and boiler men, 
smiths, and pattern-makers, with charge of twenty engines 
and a very plant, for the magnificent sum of 182. 
per year; and when I poe out how the plant and 
responsibilities had doubled during my term of engage- 
ment, I was told they could get a younger, cheaper man. 
I worked at 6 a.m. till9 and 10 p.m., all the week ; every 
Saturday till 6 p.m.; worked an average of forty Sun- 
days in every year without extra pay. I am sorry, = 
to have trespassed so much on — valuable space, but 
think the young engineer should see what he has to look 
forward to when he is older. 


ours, &c., 
Forty-Ninge—A Lirriz Too OLD. 
November 12, 1900. 





Prrsonat.—The British Schuckert Electric Company 
ask us to state that they have o a branch office at 
Cleveland - buildings, 94, Market-street, Manchester, 
which will be under the management of Mr. Frank yo 
clair, who will in future —— them throughout 
counties of Lancashire, eshire, Westmoreland, a0 
Cumberland.—We are asked to announce that the Phenix _ 
Company, of Pheenixville, Pa, U.S.A. have 
established offices in London at 26, Victoria-street, “= 
minster.—The council of the Tramways and Light Rail- 
es Association have inted Mr. Norman Thompson, 


(Cantab), A.I.E.E., as secretary of the association, 
with offices at Clun House, Surrey-street, Strand. 
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BLOWER FOR PORTABLE FORGES. 
CONSTRUCTED BY THE CHAMPION BLOWER AND FORGE COMPANY, LANCASTER, PA., U.S.A. 





We illustrate on this page a small hand-blower made 
by the Champion Blower and Forge Company, of Lan- 
easter, Pa., U.S.A., and- now being introduced into 
this country by Messrs. Pfeil and Co., of 145, 147, and 
149, St. John-street, Clerkenwell. An outside view of 
the fan is illustrated in Fig. 1, whilst Figs. 2 and 3 
show clearly its construction. The gearing by which 
the requisite speed is given to the fan is completely 
enclosed in an oil anil dust tight casing. Keyed to 
the fan spindle isa worm A, which is , y the 
wormwheel B, whilst the latter is in its turn rotated 
by @ spurwheel mounted on the same spindle as the 
crank handle C. The gears are all machine-cut, and 
as ball bearings are employed throughout, the fric- 
tional losses are small. The construction of these 
ball bearings is peculiar, since the balls are mounted 
in a cage of steel, as shown in Fig. 4. This cage 
revolves with the balls and serves to hold them 
together. This is a convenience in overhauling the 
machine, as the balls are put in or removed in a batch 
instead of singly, as with the more usual type of ball 
bearing. The fan illustrated is 12in. in diameter 
and weighs 100 1b. complete, with tuyere iron and 
piping. The makers claim that the blast from this 
an is as steady as from a large power blower, and 
the wearing parts being either of phosphor-bronze or 
tool steel throughout, the need for repairs should be 
infrequent. 








Batpwin Locomotives.—The Baldwin Locomotive 
: orks are extremely busy. The foreign demand has, 
— fallen off slightly during the past month. 

mong recent shipments may be noted several towards 10 

motives ordered recently for the ptian State Rail- 
hn several of 48 ordered for the Chicago, Milwauk 
A St. Paul Railroad, and six ordered for the Denver an 
; io Grande Railroad, Some later orders include 32 engines 
oe Union Pacific ene Company, and 30 engines for 
Chicago, Burlington, and Quincy Railroad. The latter 
oe are to be used for the heavy passenger and fast 
es t service on the western division: the type is known 
0 ~ Prairie,” and the locomotives will weigh about 
poe rs each. The Baldwin Works have purchased pro- 
oe, 00 ft. by 106 ft. on the north side of Pennsylvania- 
elphig between Fifteenth and Sixteenth Streets, Phila- 
tension’ for 60,000 dols.; the site will be used for an ex- 

- os of the plant. They are also erecting at Twenty- 
in ooh ag and Pennsylvania-avenue a brick building 

ting locomotives before shipment, 
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INDUSTRIAL NOTES. 
Tue lightermen’s dispute continued during the past 


week, but it entered into a new phase. The men 
determined to accept work from any employer who 
consented to pay the rates of wages sanctioned by the 
society. Four firms, it was reported, borg watts 
entered into arrangements with the men, throu 
their secretary, to do their lighterage work by 
hired barges. Besides which, it was reported, some 
of the society men hired barges and agreed to do the 
work by contracting directly with those requiring 
their services. It is stated that about 150 men, out 
of the 1500 on strike, obtained employment. At a 
meeting of members of the Corn Exchange a demand 
was made for the abolition of the monopoly of the 
Watermen’s Company, so as to free the river of such 
disputes. As an alternative, it was suggested that 
the men should be licensed. A suggestion was aleo 
made that Lord Brassey should be asked to interpret 
his own award—a thing that ought to have been done 
at the first. Mr. George Livesey has written a letter to 
the Masters’ Association deprecating the reference of 
matters in dispute to third parties—to the Board of 
Trade or to a Conciliation Board. This is regrettable, 
for negotiation is better than strikes. Mr. Livesey 
has been able to deal with his men very successfully ; 
but all may not be able so to do. The most serious 
allegations against the men is that not only do they 
interpret Lord Brassey’s award differently from the 
masters ; but they make other demands which form 
no part of that award, and then demand arbitration 
on the former and the latter. That will mean a new 
reference, a reference which Lord Brassey may, or may 
not, be willing to undertake. The great waterway of 
London ought not to be endangered by disputes of this 
kind, nor ought it to be worked as a monopoly. 





The monthly report of the Society of Ironfounders 
states that there is little change as regards the state 
of trade; there wus an increase of on donation 
benefit, but a decrease of 32 on dispute benefit, indi- 
cating that the latter had drifted from the one benefit 
to the other without changing the numbers. There 
was a slight decrease in the number of members, but 
that is not unusual at the end of a quarter ; it simply 
means that for the time being they are out of benefit. 
The total number in benefit was 18,213, as compared 
with 17,790 a year ago, showing an increase of 223 


























during the past year. The total number on benefit 
was 2121, as com with 2112 last month. Of 
these 657 were on donation benefit, 434 on sick benefit, 
901 on superannuation benefit, 27 on dispute benefit, 
and 102 out of work, but out of benefit. The total 
cost of all benefits was 690/. 2s., or about 9d. per 
member per week. The income, therefore, is greater 
than the expenditure, the consequence being that the 
balance in hand has increased from 105,097/. 17s. 2d. 
to 105,778/. 3s. 8d., a saving on the month of 
680/. 6s. 6d. The returns as to the state of trade are 
very encouraging. In 112 branches, with an aggre- 
grate of 15,869 members, trade was from very good to 
moderate ; last month the number of branches was the 
same, 112, the total members being 15,828. In 14 
branches trade is reported to have been from declining 
to very bad (the latter in one place only), affecting alto- 
ether 2344. members ; in the same number of branches 
fast month there were 2476 members, showing that trade 
is slightly more favourable in this industry, By an 
almost unanimous vote a levy of 2d. per member has 
been agreed to for aiding the Belfast carpenters in 
their dispute, and 125/. have been paid over on 
account. It is announced that a shop in Blackburn 
has been closed to the members, and any member 
working for the firm will be dealt with as per rule. 
In this union there is no picketing, the shop or firm 
is simply left alone until terms have been agreed 
upon. 

The Ircn Moulders of Scotland that there is 
an improvement in the state of trade in all mouldin 
shops; theunemployed membershave slightly decreased. 
The report deals with the action of the National Free 
Labour Association, a branch of which has been 
established in Glasgow. An intimation is given that 
in case the employers seek to supplant members of the 
union by men drawn from that body, such action will 
be met by the utmost opposition from the society. 
In another h in the report the members are 
expected to show kindness and ——_ to another, 
and to strangers, so that the latter shall not complain 
of unkindly treatment, This shows an intention of 
not using undue pressure to join the union, but to 
work in amity, and enlist the sympathy of non- 
members. In this way many disputes may be averted. 
With the decrease of 43 members on idle benefit, and 
less expenditure on other benefits, the funds increased 
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by 536/. 19s. 10d. during the month ; the total balance 
in hand at date was 65,7761. 16s. The cost of idle 
benefit was 735/. le. 8d., and of superannuation benefit 
489/. 8s. 2d. 





The report of the Associated Blacksmiths’ Society 
states that trade has improved. There has been a de- 
mand for men, and the number of unemployed has 
decreased. During the first six months of the year 
there was a gradual falling-off in employment; not to 
a great extent, but fewer were at work; during the 
present half of the year there has been improve- 
ment, and the prospects point to a good winter’s work. 
The cost of unemployed in the month only amounted 
to 78/. 7s. 2d. An accident grant of 100/. was paid to 
a Belfast member. There were 145 on sick benefit in 
the month. The members of the Blacksmiths’ Union 
in South Africa have sent a special warning against 
men engaging themselves in England, or Scotland, to 
procced to South Africa, or to the Transvaal, as lower 
— are being enforced there. The rates of wages 
and the prices of provisions are given in the manifesto 
sent to this country. 





The report of the Amalgamated Society of Carpen- 
ters and Joiners states that the total number of mem- 
bers has reached 64,678, and the hope is expressed 
that ere the close of this year the number will increase 
to 65,000. During the past month the number of 
unemployed and on donation benefit was 1402; on sick 
benefit, 1116; and on superannuation benefit, 914. 
In those figures are comprised all those on the several 
benefits in the United States, Canada, Australia, South 
Africa, &c. Strikes continue at Belfast and Barry, and 
elsewhere. As regards the Belfast dispute, a confer- 
ence was held with the view of terminating the con- 
test, but the report states that the employers would not 
listen to anything except a complete surrender, which 
the men refused to consider. The report says that the 
representatives of the men were prepared to accept 
any reasonable offer. As none were made, the repre- 
sentatives of the men made ‘‘ three or four distinct 
proposals for settlement, the acceptance of either by 
employers and employés would have reduced the 
demands almost to vanishing point;” but the em- 
ployers refused to consider thim. So the strike con- 
tinues, At Barry the union men are accepting work 
in the firms which have conceded, or are willing to 
concede, the advance, by which means the number on 
strike has been reduced. In spite of the disputes 
alluded to, the cash balance has increased in the month, 
and is now 200,000/. For a long time past there has 
been some friction between the Amalgamated Union 
and the General Union, and two other bodies. All 
efforts hitherto made have failed to bring about a 
general agreement. Now one of the bodies—the 
Mersey Ship Joiners’ Association—has joined the 
Amalgamation, and has been constituted the Mersey 
Branch. The existence of different unions is not for 
the benefit of =e for their jealousies often lead 
to disputes in which employers have to bear losses, 
but in which they have no personal concern. Such 
disputes are always deplorable. 


The report of the National Union of Boot and Shoe 
Operatives states that in some few of the chief centres 
an improvement in trade has set in. At Leeds trade is 
fairly good, and reference is made to the fact that it 
was prognosticated that the 5 per cent. advance 
recently given would ruin the trade in that great 
centre, whereas trade is flourishing. At Kingswood, 
near Bristol, trade is better than for ;ears past; the 
manufacturers even complaining of lack of labour. 
But this fact is thus explained: Some of the 
manufacturers in this district have, for the last few 
a. reduced wages, and the men had to work up 

ad stuff, and hence drifted away. Other manu- 
facturers, mentioned as honourable exceptions, did 
not so act, and the complaint is not from them. It is 
mega: out that cheapness and low wages are not the 

est conditions for producing good workmen and good 
citizens. Some disputes had arisen during the month, 
but, with one exception, they were quietly settled by 
negotiation, one being with the Co-operative Society 
at Heckmondwike, The one unsettled is in connection 
with a large London firm, wpon whom the officers of 
the union are to wait with the view to a settlement. 
The report criticises some of the statements made at 
the annual meeting of the Employers’ Federation, but 
the matters referred to are as to opinions expressed, 
rather than to any action taken. A more important 
thing is the arbitrators’ award with respect to clickers’ 
piecework statement, the classification of brown and 
other coloured material, and other points as to piece- 
work. It is full of detail, but on the whole the award 
seems to have given satisfaction to both parties, so far 
as it goes; but the arbitrators state that it is not within 
their province to frame a new piecework list. 


The report of the Provincial Association of Cotton 
Spinners is not an encouraging one. The number of 
unemployed members on the funds averaged 1078 per 
week, or at the rate of 17.]4 per cent. per week, as 





against 14.65 in the previous month, and 4.22 per cent. a 
yearago. The cause is not to be found in disputes, but 
in the supply of material. The strain upon the union 
funds has been such that a hint is given to the effect 
that, when things have changed for the better, the 
members should levy, themselves to replenish the 
funds of the Association. The number of full members 
at date was 6287, and of piecers 7619, total 14,156. 
The complaint is again made that the piecers are de- 
creasing in numbers year by year, which, it is thought. 
will be to the disadvantage of the full members, the 
latter being blamed for the little interest they take in 
the matter. There were 26 dispute cases in the 
month, all of which were dealt with, the requisite 
assistance being rendered to the members involved. 
The number of accident cases was 33, one of which 
was somewhat terious, the member being still under 
treatment. There were 15 compensation cases, the 
claims being dealt with by the officials of the union. 
It does not appear that there is much difficulty in 
arranging terms in such cas:s. 





A very curious kind of dispute has arisen in Black- 
burn, the Local Trades Council having accused the 
bench of magistrates of undue leniency in cases where 
employers violate the provisions of the Factory and 
Workshops Acts, and ot undue — in cases where 
the workpeople are dealt with for offences under the 
Employers and Workmen’s Act, and other statutes. 
Some of the labour leaders are on the bench as Justices 
of the Peace, so that the accusation is all the more 
curious. 





The South Wales miners seem to have again com- 
mitted themselves to the policy of limiting the output 
in order to keep up prices. if trade unions commit 
themselves to this policy they will pave the way for 
their own destruction. The selling price of an article 
is not within their sphere. Their special duty is to deal 
with wages, Lours of labour, conditions of employ- 
ment, &c. They are not competent to regulate prices. 
If they attempt it they will arouse the public against 
them, and they will not conciliate the coalowners. 
Such a policy is suicidal. Besides which, they cannot 
control prices to any large extent, even if they exert 
all their strength and put into the work all their 
resources. 





The dispute at the Penrhyn Quarries has quieted 
down, the suspension evokirg to demonstration of 
anger on the part of themen. Mr. E. A. Young, the 
‘chief agent,” posted notices last week inviting the 
men to put forward their grievances in writing, stating 
that he was willing to give every attention to their com- 
plaints. He says that the men have not done this, 
and that his only knowledge of such complaints came 
to him through the newspapers. It is to be ho 
that the whole matter will be inquired into. The 
calling out of the military has caused much ill-feeling; 
the county council for the district condemned such 
action by resolution. The case is before the courts, 
and the men will be defended by a popular member of 
Parliament when the case comes on. But it is to be 
hoped that the dispute will be settled amicably. 





The engineering trades throughout Lancashire con- 
tinue to be fairly active in most departments ; there is 
still exceptional pressure in all sections of electrical 
engineering, and in the locomotive building branches, 
and other sections of railway work. It is complained 
that only a limited weight of new work is coming for- 
ward in the machine-tool trade, and the textile 
machine industry remains very quiet. Boiler-makers, 
ironfounders, machine workers, emiths, and strikers 
are fairly busy, and generally there is not as yet any 
serious falling-off in employment. There is an under- 
current of feeling in some quarters that the pericd of 
high pressure is nearing the end, but others think that 
the lull is but temporary. In the iron and steel 
trades, however, the business done has been compara- 
tively small, the reductions in prices not having given 
the stimulus which was expected. Consumers seem to 
be content to cover immediate requirements only, 
leaving the future to take care of itself. Lower 
prices are quoted to augment business, but without 
much success. 

In the Wolverhampton district the lower prices in 
both marked and unmarked iron have had little 
effect in extending business ; buyers generally seem to 
expect further concessions. It is said that contracts 
for export houses are being negotiated, some of which 
have been on offer since the quarterly meeting. In 
no department has there been any large accession of 
orders, not even where less than the quoted rates are 
accepted. In the engineering and allied industries 
there is still more or less activity, this is especially the 
case as s railway material. Ironfounders, boiler- 
makers, tankmakers, bridge and girder constructors, 
smiths and strikers, are fairly well employed. And 
80, generally, are the larger industries in the hardware 
re a In some of these, however, slackness is felt, 
and the fear is that it is extending. The manufac- 





turers are hoping for further reductiors in raw 
material and in fuel. 





In the Birmingham district the drop in the price of 
material seems to have had a more immediate effect 
than in Lancashire, or in the Wolverhampton district, 
At last week’s market there was a better tone gene. 
rally, the reduction in prices having exercised con. 
siderable ivfluence, There was a lessened demand 
for American iron, and co: uently more demand fcr 
home productions. It is said that there was a good 
brisk trade for all-round orders, and, although no 
large contracts were entered into, some fairly gocd 
ll were booked. Marked bars were in better 
——, and unmarked iron sold more freely at the 
reduced rates. The engineering industries continue 
to be fairly well employed, including ironfounders, 
boilermakers, and other branches. In the other iron, 
steel, and other metal using industries the conditions 
vary, some are busy, some quiet, some few are slack, 
Generally, however, the tone is good, and the pros. 
pects are not regarded as altogether discouraging fcr 
the near future. 





The first indication of a possible attempt to reduce 
wages in the engineering industries, or at least in 
some branches, comes from Glasgow. The secretary 
of the Scottish Employers’ Federation of Iron and 
Steel Moulders has intimated to’ Mr. J. M. Jack, 
J.P., the secretary of the Associated Moulders of 
Scotland, that on and after January 11 next the wages 
of the moulders in the six districts of the federation 
will be reduced 1s. per week in some districts, in 
others an equivalent of a farthing per hour, and the 
pieceworkers 24 per cent. In acknowledging the re- 
ceipt of the letter, Mr. Jack asked for a conference to 
discuss the question. A date was suggested for such 
conference, but that date did not suit the employers; 
another date was suggested, which was under con- 
sideration when the report was issued. 





The Durham miners have succeeded in obtaining 
another advance in wages, on this occasion of 10 per 
cent, to commence forthwith. The rates of wages 
will now be 65 per cent. for hewers, and 62 per cent. 
for surfacemen, above the standard of 1879. For the 
most part those advances have been obtained without 
any stoppage of work, simply by conciliation and 
negotiation. 

‘The enginemen in the Cannock Chase district having 
made a p see for an eight hours’ shift; the coal- 
owners met to consider the question, and resolved to 
refuse the application. 





Last week some 600 men employed at the Glasgow 
works of Stewart Menzies, Limited, of the Scotch 
tube combine, came out on strike for an advance of 
ld. per hour, and demanded that some men dismissed 
should be reinstated. 


The Admiralty have made concessions to the rope- 
makers of ls. per week, and to masons and brick- 
layers of 2s. per week, in Her Majesty's Dockyards. 
It may be stated that the 1a es paid, even with the 
advance, are below the unicns rates in the towns. 





More strikes are reported in Spain, some 6000 men 
being out in Manresa, Troops have keen sent from 
Barcelona. At Ter Basin also there is a general strike, 
which threatens to extend. Tosome extent the strike 
movement is of political origin. 





The strike of diamond wcrkers at Antwerp con- 
tinues. Only about 50 have returned to work, the 
otherz, about 1175, are still out. The masters decline 
to adopt the eight hours’ day, and the men stand firm 
for it. It appears that the battle is to be fought out 
at Antwerp, other districts helping with funds. 





QuEENSLAND GoLp.—The production of gold in Queens- 
land appears to be gradually increasing. The Mount 
Morgan Mine turned out 172,389 cz. of gold last year, of 
the va!ue of 763,449/. 


— Brince.—The anchor stone of the 
Great Quebec Bridge has been plea by Sir Wilfrid 
Laurier. The plans prepared by Mr. E. A. Hoare, C. E., 
provide for an outlay of about 4,000,000 dols. ‘The 
authorised capital of the Quebec Bridge Company 
is 1,000,000 dols, of which 200,000 dols. 18 subscribe 
and 50,450 dols. paid up. The Federal Government 
has given a grant of 1,000,000 dols., the — 
lature of Quebec has voted 250,000 dols., and ks e 
City Council of Quebec has given 200,000 dols. ‘oe 
remainder of the cost, debentures are to be issued. e 
centre span of tke bridge will be the largest in exten, 
exceeding by 90 ft. the cantilever span (1710 ft.) of t Hy 
Bridge across the Firth of Forth. This centre span W) 
be 150 ft. above high water. The steel superstructure, 
to be supplied by the Phenix Bridge as eg w 
weigh 40,000 tons. The bridge will have double railway 
tracks, besides “gps for carriages, electric cars, oo 
pedestrians. The railway tracks will be used wd e 
Grand Trunk, the Quebec Central, the Great Nort! am 
the International, the Central Pacific, and the Qu bee 
and Lake St, John Railwaye, 
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IRON AND PHOSPHORUS.* 


By J. E. Sreap, F.I.C. 


(Continued from page 584.) 


PART III. 


ConsTiTuTION AND MicrosTRucTURE or Pic METALS 
CONTAINING IRON, CARBON, AND PHOSPHORUS. 

Ir was (1) Sir Frederick Abel who first discovered that 
on breaking phos horetted pig irons just after solidifica- 
tion sometimes a little fluid metal ran out from the cen- 
tral portion, which contained considerably more phos- 


horus than the average of the pig iron 


iquated. Since that time many observers have con- 


firmed this result. 


In 1870 I subjected to hydraulic pressure in a properly 
prepared mould, Cleveland pig iron, after practically the 
whole of it had solidified. . The git or runner was left open 

with the result that a 
ueezed out. The original 
metal and fusible portion had the following analyses, viz.: 


when the pressure was appli 
small quantity of metal was 


Original Metal. 


No. 4 Brand. 
Per Cent, 
Carbon 3.00 
Manganese ize 0.35 
Silicon... ye 1.63 
Sulphur... et 0.12 
Phosphorus 53 


ee 1, 
(5) Mr. Osmond has described certain 
his in which he proved the existence of 


in the solidification of Bs pase gee pig iron at about 


900 deg. Cent. The analysis and criti 


follow : 
Phosphoretic Metal. 
Graphite carbon 
Combined carbon 
Manganese ¥ 
Silicon 
Sulphur ... 
Phosphorus 
Critical Points. 
nese an se ee 
Oooliog.. . ..| 1085 1025 | 
Heating os is 1050 | 1010 


| 


"Comparative analysis and critical points of hematite 
pig iron, containing practically no phosphorus, are given 
low. These are also by Mr. Osmond, viz. : 


from which it 


Portion 
Squeezed Out. 
Per Cent. 
1.75 
0.29 
0.79 
0.06 
6.84 
experiments of 
a critical point 


points were as 
Per Cent. 
sie ee 
1.20 
0.74 
1.89 


0.03 
1.98 


1 | art, 2,8. 


895 | 638 
910 | 800 








Hemutite Mctal, 

: Per Cent. 
Graphite carbon a 
Combined carbon 1.04 
Manganeso 0.11 
Silicon ... 2 45 
Sulphor BE 0.06 
Phosphorus ... x ve a 0.054 

Critical Points. 
ee | $ lidifying Point. | on Los | ari, 2,3. 
Cooling .. ..| 1240? 1140 | 1090 708 
cs 1100 | . 789 


Heating .. oa | 1155 | 





The characteristic difference between the two irons is 
that in hematite pig iron there is an absence of a critical 
point at about 900 deg. Cent. Mr. Osmond proved that 


this was peculiar to phosphoretic iron, 
experiments made by Mr. Lencauchez ( 


pound high in phosphorus existed in pig iron, which was 


more fusible than the greater mass of 
results quoted are as follow : 


One hundred kilogrammes of Longwy iron were heated 
to 950 deg. Cent. in a reducing gas for 100 hours. When 


cold, although the pieces h reserved 
the surface was observed a multitude of 
metallic particles like small lead shot. 


had joined together and run off the surface, and had 
fallen on to the bottom of the retort, where they solidified. 
The f lowing analyses give their composition, viz : 


Shot. | 











and showed by 
8) that a com- 


the iron. The 


their form, on 
little spherical 
Some of these 





| L‘quate. 
L oe ee eee 
Combin wpa eee ts per wages we 2 | per 7 
= _ RSE 0.75 trac2 1.60 | 10 
— or ED fas 063 14° fea 
osphorus .. = ..| 6.45 6.00 4.48 440 
' 
Previous to heatinz, the metal contaiced : 
Per Cant. 
Carbon i ane 
Silicon sr 2.60 
Phosphorus... 1.90 


The analysis of the sid it will be ceed. close] 
resembles the analysis of the metal which in my own 
experiments I squeezed out of Cleveland pig iron by 


hydraulic pressure. 


The phenomena observed by Mr. Lencauchez is peculiar 


to metals containing small quantities of a 


Oraconstituent which is more fusible th 
mass, for I have found that it is only necessary to heat 





fusible eutectic, 
an the greater 





* Paper read before the Iron and Steel Institute, 





such alloys or compounds a little above the melting point 
of the eutectic for small mapper exudations to pass out 
of the metal, forming little shot-like bodies all over the 
surface. It is not difficult to understand how this occurs, 
for as soon as the temperature is raised slightly above 
that of the liquefied eutectic it expands, and a portion of 
it comes out of the metal in which it was imprisoned. 
There is also always a tendency in heterogeneous mix- 
tures of metals for that part which is in greater mass to 
throw off the others in contact with it: hence small 
quantities of the eutectics, where it is physically possible, 
are thrown into large segregated areas or entirely outside 
the mass. 

Ihave most carefully repeated Mr. Osmond’s experi- 
ments, and find that in Cleveland iron, when it is slowly 
cooled from the molten state, there is a critical point at 
about 900 deg. Cent., thus confirming his observation. 
The pure eutectic of phosphorus and iron solidifies at 
about 980 deg. Cent., so it is clear the eutectic solidifying 
at 900 deg. Cent. must have a different composition. 

On melting together some of the phosphide of iron 
eutectic with carbide of iron, the eutectic formed solidified 
at 910 deg. Cent. A’similar result followed on cooling a 
mixture of silicious pig iron with the pure eutectic. 

— Schneider succeeded in ‘isolating the free 
phosphide of iron from phosphoretic pig irons by dissolving 
them in cupric chloride, and found it to correspond to 
the pp eye expressed by the chemical formula Fe;P. 

In order to isolate the eutectic from grey Cleveland iron 
containing 1.56 per cent. phosphorus, some lumps of it 
were dissolved in dilute acid. The residue, containing 
graphite and decomposition products of the phosphide 
in solid solution, and the eutectic and carbide of iron, 
had the two latter bodies removed from it by a magnet. 
The material so attracted was treated with cupric chloride 
to decompose the free carbide of iron, and the phosphide 
eutectic remaining was attracted from the residue mag- 
netically. On testing a very small portion of what was 
obtained, it yielded about 0.70 per cent. silicon. A 
second portion ground to powder in an agate mortar was 
treated with nitric acid of specific gravity 1.20 to remove 
the soluble iron and silicide. The residue contained 15.1 
99g cent. phosphorus instead of 15.56 percent. It may 

considered to be nearly pure Fe,P. 

It would appear from this result that silicide of iron 
dissolved in iron is a constituent of the phosphide eutectic 
of grey silicious pig irons. 

he last fluid portion squeezed out of Cleveland pig 
iron referred to above, shows that from a forge iron 
containing 1.63 per cent. of silicon, what was expressed 
contained 0.79 per cent. silicon, and 1.75 per cent. carbon, 
and nearly 7 per cent. phosphorus. _ : 

The exact composition of eutecticsin pig iron evidently 
requires more careful study. It is a somewhat difficult 
subject to master, but it is hoped that the foregoing 
remarks will lead others to endeavour to take up this in- 
teresting branch of research. 

In view of these researches, it was naturally to be ex- 
poo that the microscope would be able to detect the 

usible phosphide eutectics in pig metals. 

Practical observation of Mr. Osmond and myself, 
working independently, fully confirmed such a conclusion, 
for it has been proved beyond all doubt, that in grey pig 
iron containing only 0.03 per cent. phosphorus the phos- 
phide eutectic can be detected by the —— and 
with quantities greater than that it is in great evidence. 

It is in grey irons, free from massive cementite, where 
the eutectic can be most easily detected, for then a 
simple acid etching process is sufficient to reveal its 
presence. na hgs 

In following what occurs when grey phosphoretic pig 
iron solidifies, it would appear that the thick plates and 
semispherical shells of graphite first fall out of combina- 
tion with the iron, leaving the remaining portion of the 
metal still in a plastic state; but this, as heat passes 
away, in time begins to solidify, commencing at the 
solid borders of the graphite. This metal consists of all 
the iron, manganese, silicon, and phosphorus ; it does not 
all solidify at the same time. 

The crystalline combination of the greater part of the 
iron and manganese and all the silicon forms one part ; 
“ phosphorus and some of the iron and manganese the 
other part. 

As the first part crystallises in advance, the remainder, 
consisting of the fusible eutectic, is driven before the 
metal, advancing in its growth on all sides of it; and 
finally, when they nearly approach each other, the eutectic 
(incapable of being for further in any direction) is 
imprisoned in irregular-shaped cavities, where it re- 
mains fluid till the temperature falls to its freezing-point, 
when it solidifies, breaking up into its two constituents. 

It follows, therefore, that the irregular-shaped solid 
masses of the eutectic must be found between, and ata 
distance from, the graphite plates, and this is actually 
where the greater number of them are located. 

The photographs No. 14 and 16, overleaf, illustrate the 
foregoing remarks. The first represents the structure 
of Cargo Fleet No. 3 iron, the second East Coast No. 1 
hematite. They had the followirg c:mposition : 


, Non- 
Phosphoretic. py), Fae till % 


Per Cent. Per Cent. 

Cumbined carbon ish 0.12 0 25 
Graphite ... - ees 3 59 3.86 
Manganese wae as 0.69 0.76 
ON Say Se 2.76 2 83 
Sulphur. odesy aes 0.05 0.04 
Phosphorus* _... Bi 1.49 0.04 
Phosphorus in solid solu- 

tion ore SE 0.29 0.03 


* Fqual to phosphide of iron, 9.50 per cent., 0.25 per cent, 


The irregular white areas in the centre of the photo- 
graphs are the phosphide eutectic. 

hen hematite metal is strongly etched, so as to 
darken the ground mass, and is examined with vertical 
light, the specks of brilliant phosphide stand out in bold 
relief, and appear like the stars on a clear night, the 
number and size depending on the i of phosphorus 
present and the rate of cooling. When rapidly cooled, 
they are ter in number but are more widely distri- 
buted, whereas in the same slowly cooled material they 
are less numerous but of greater mass, 

It is advisable to etch strongly when looking for 
phosphorus, and to examine with a high power, when the 
compet character of the phosphide eutectic will be 
easily identified. 

The structure of chilled and white hematites has not 
yet been thoroughly studied, they are therefore reserved 
for future research. 

In grey irons the amount of the eutectic is proportional 
approximately to the amount of the phosphorus, so that 

most any one with a little practice, and with a stand 
series of sections, can now, in a few minutes, grind and 
polish a sample of metal, and approximately estimate the 
proportion of phosphorus present in it. ; 

In grey pig iron cooled in not too large masses, even in 
the forge grey quality containing nearly 0.7 per cent. 
combined carbon, the phosphide eutectic is invariably 
found in the same position as it is in the open fractured 
variety. 

When the metal is cooled very slowly, and when there 
is little silicon present and some combined carbon, the 
latter is found in segregated cementite or carbideof iron ; 
but this, unlike the phosphide, is found surrounding and 
adhering to the graphite plates, but the phosphide 
eutectic is quite separate from the carbide, and as far as 
possible from the graphite. 

An interesting instance of this has been found in what 
was alleged to be a natural iron found on the top of a 
mountain in Norway. On breaking it, it was fad to be 
a coarsely-grained dark grey cast iron with a h y frac- 
ture, the analysis of which, as made by one of my pupils, 
Mr. John Evans, was as follows, viz.: 


Per Cent. 
Tron ... ey al “a ‘3 -» 95.192 
Combined carbon ... ve cs . 0.720 
Girepnite o.oo aa -~ .. 3.030 
Manganese ... ee Ee ere ..» 0,200 
Silicon don oe aS a .. 0,520 
Sulphur aoe aad aa an .. 0016 
Phosphorus ... am wh ros .. 0,322 
Nickel we Pe leet ed sa Nil. 

100.000 


The lump of. metal was about 5in. square and 12 in. 
long. Whether or not it was a natural product is doubtful, 
but that it had cooled exceedingly slowly in passing from 
the liquid state was evident, for the carbon which, under 
less slow cooling, would have existed as pearlite, was 
maasive cementite enveloping the graphite. 

White phosphoretic irons are not quite so easy to judge 
as to the proportion of —— present. The presence 
of large masses of carbide of iron makes it impossible to 
tell which part is phosphide and which carbide if the 
simple etching method is employed; it is necessary, 
therefore, to use the ‘‘ heat-tinting” process. By heating 
till the pearlite is blue, as a rule, the cementite will be 
found red and the phosphide yellow. It is then quite 
easy to see the proportion of each, and where the eutectic 
joins the carbide. It has been found better to first etch 
with iodine to darken the pearlite, and after wiping the 
specimen with a clean linen rag, to heat till the required 
tint is obtained. This method leaves the pearlite dark. 
If the structure is to be photographed, ib is advisable to 
heat until the carbide has assumed a faint yellow tinge, 
when the phosphide will remain quite white. By using 
isochromatic plates, the prints show the phosphides white, 
the carbide in half-tone, and the pearlite dark. 

The photographs Nos. 16 and 17 represent areas of white 
Clarence pig etched with iodine, and also heat-tinted in 
the manner described. It will be noticed how the heat- 
awe mt 5 in No. 17 shows up the phosphide, which is repre- 
sented by the white areas. 


Summary or Part III. 


1. There are fusible eutectics in all pig irons containing 
phcepcrss, and which have solidifying points of about 

eg. Cent. 

2. The free phosphide of iron can be left insoluble from 
such irons by dissolving them in cupric chloride (Schnei- 
der’s method), or by nitric acid of specific gravity 1.20 in 
the cold. By attracting the magnetic portions of phos- 
phide from the residue with-a magnet, and further 
purifying what is attracted, almost pure Fe,;P is 
obtained. St E 

3. With the aid of the microscope it is possible to detect 
the phosphide eutectic in pig irons, even when the amount 
is as low as 0.03 per cent. : 

4, In white irons it is necessary to use the heat-tinting 
process to enablé the cementite to be distinguished from 
the phosphide. 2 

5. The eutectics from such irons have a very complex 
constitution, containing phosphide of iron, carbide of iron 
in plates, pearlite, and silicide of iron. They deserve 
more careful study. ae 

6. The reason why phosphoretic pig irons are not more 
brittle than they are is because the eutectic separates into 
isolated segregations, and does not form continuous cells 
round the crystalline grains. When the phosphorus does 
not exceed 1.7 per cent. the metal is comparatively strong, 
but an addition of 0.3 per cent. reduces the strength 
materially, the reason of which is that the eutectic brittle 





areas, in meta] with 2 per cent, P, approach each other 
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closely, leaving less of the strong ground mass inter- 
vening. 
PART IV. 

On THE DirrusiOn OF PHOSPHIDE OF IRON IN IRON. 

(8) Professor Arnold and Mr. MacWilliam have shown 
that phosphide of iron will diffuse from iron containing 
1.36 per cent. phosphorus into pure iron, when they are 
placed in close contact and are heated in vacuum to 
1000 deg. for ten hours. 

The relative speed of diffusion of carbon and phos- 
phorus was found to approximate to the ratio of 5 to 1. 

That phosphide of iron does diffuse in iron has been 
fully confirmed by the observations made in my labora- 
tory. One notable instance of diffusion was furnished in 
a remarkable sample of iron found in the hearth of one of 
the Ferryhill blast-furnaces after it had been blown out. 

As a rule, the ‘‘ bears” from furnaces are highly car- 
buretted, and are associated with much graphite, but this 
sample was quite an exception to the rule, for it was free 





Fie. 12. Metal containing 6 per cent. phosphorus and 1.6 per 
cent. carbon, showing white sections of cementine plates, 
the ground mass of the eutectic, and ‘the black pearlite 
areas. V x 80. 





Fie. 15, East Coast hematite, showing small phosphide area 
= centre, the section of the graphite plates surrounding it, 
’ x 200, 


from carbon, and, moreover, contained not a trace of 
silicon and manganese. The structure resembled that 
of the columnar iron already referred to, with this differ- 
ence, that the columns were much larger, and were greatly 
curved. The microscope showed that they were enveloped 
with thin layers of phosphide of iron, and in their centres 
there existed small globular masses of the same substance, 

ther with globules of sulphide of iron. 

he analyses of Ferryhill pig iron and of this curious 
formation are as follow : 























Ferryhill Pig Irgn. Sample 
eae 8 | _ from 
Furnace 
Grey. White. Hearth. 
per cent. per cent. r cent. 
Iron .. . 91.10 92.90 | Pe91.08 
Graphite... oe 3.36 x Nil 
Combined carbon .. 0.16 3.20 ic 
Manganese .. 0.66 0.25 os 
Silicon 2.53 1.10 oN 
Sulphur 5 0.06 0.30 0.82 
Phosphorus .. 2.01 2.10 1.98 
Oxygen, &... 0.12 0.15 0.64 
100.00 100.c0 | 








By crushing the sample to fine powder and removing 
the fine icles by sieving, the greater part of the brittle 
and y crushed and free phosphides were removed. 
On treating the fine powder so removed with sulphuric 
acid, the sulphides were dissolved, ther with that part 
of the iron which passed the sieve. The insoluble residue, 
consisting of a black powder and bright metallic particles, 
was separated into two parts by a magnet, the bright 
a i being attracted, the black powder remaining 

hind. The metallic powder had the following compo- 


sition : 
Per Cent. 
Tron ... bie 84.00 
Phosphorus ... sob 15.41 
Not determined .., 059 
100.00 








It is practically pure phosphide of iron, Fe;P, proving 
the correctness of the microscopic observation. 





Fig. 13. Mass of slowly-cooled steel from the Lottom of an 
open-hearth furnace containing 1.2 per cent. carbon and 
1.3 per cent. phosphorus. The section was first etched with 
iodine to darken the pearlite. It was then heated till the 
borders of the cell walls assumed a pale yellow tint. The 
interior portion of the cell walls are phosphide of iron 
(white), the exterior parts cementite (half-tone), the dark 
parts pearlite. V x 200. 





The 


Fie. 16. White Clarence pig iron etched with iodine. 
The 


white parts represent the carbide and phosphide areas. 
dark areas represent the pearlite. V x 200. 


The iron portion which remained on the sieve had the 


following composition : 





Per Cent. 

To” Were aa ie ae som ... 98,20 
Sulphur 0.09 
Phosphorus ... 1 47 
Oxygen, &c.... 0.24 

100.00 
Phosphorus as Fe, P soe pa 0.03 
Phosphorus in the columnar mas:es 1.44 


It is not certain that the iron which originally entered 
the hearth was grey or white, but it isimmaterial in which 
state it was. It must have been fluid to get there at all, 
and if it was fluid at the temperature of the blast-furnace, 
after solidification it must have been carburetted, and con- 
tained not more than 0.5 per cent. of the phosphorus in 
solid solution, and about 1.5 fot cent. as free or separate 
phosphide of iron. It is difficult to understand how 
the metal was oxidised, but it appears probable that it 
was subjected to the action of water vapour, which would 
oxidise the ee and silicon, and probably a portion 
of the carbon, when the metal was still in the fluid state. 

The last 1.5 per cent. of the carbon, at least, must have 

removed when the metal had become solid, for the 
temperature would not be sufficient to retain it in a fluid 


state. The greater part of the phosphide must still have 
existed in the separate state at the stage when 1.5 per 
cent. carbon was b. 

If these conclusions are correct, and I think there can 
be little doubt that they are, the carbon, as it was removed 
from the solid solution, mast have been replaced by the 
phosphide which diffused into the iron from the segre. 
gated little masses of free phosphide, producing a final 
solid solution containing 1.44 per cent. phosphorus, a dif. 
fusion equal to about 1 per cent., which passed into 
the iron from what must originally have been free phos. 
oR The time occupied in effecting this result pro- 

bly was very protracted. Possibly it took years, 

Itis evident, however, that although the change was 
very slowly effected, and that there was more than suffi- 
cient phosphide present to give a saturated solid solution 
of the phosphide, the amount which actually did diffose 
into the iron was short of that quantity by about 0 30 por 








cent. ; 
The peculiar columnar structn-e of the metal wai no 





Fig. 14. No. 3 Cargo Fleet Cleveland pig iron, showing dark 
sections of the graphite plates, the broken-up structure of 
the phcsphide eutectic, and the ground mass of iron with 
silicon and manganese. V xX 200. 





Fic. 17. White Clarence pig iron, etched to darken the 
pearlite, then heated till the cementite became yellow, the 
hosphide of iron remaining white. The dark parts with 
irregular borders on the left and on the right are pearlite. 
The large flat dark area on the top is massive cementite. 
The black and white areas in the middle are the compound 
phosphide eutectic. 


doubt produced when the gamma iron, dominated by the 
carbon, changed to beta iron, when the carbon was re- 
placed by phosphide of iron. 

I am conscious, on comparing the results here recorded 
with those obtained by decarburising phosphorus iron 1n 
the malleable castings furnace previously given, that I am 
ata loss to understand why there is such a wide dis- 
crepancy in the proportion of phosphorus left in solid 
solution in the two cases. I am, however, certain of the 
facts, and it remains to find a satisfactory explanation. 
The conditions, which of course must have been widely 
— possibly may account for the anomalous re- 
sults. 

Many experiments have been made in my laboratory to 
ascertain how phosphide of iron penetrates into steel — 
the former is maintained in the liquid state. One result 
yielded most interesting results. : : 

Some fluid eutectic in a crucible was maintained in the 
liquid state at 1000 deg., near its solidifying point, in . 
contact with a 4-in. soft steel bar containing 0.12 per cent. 
carbon. The was vertically through the 
middle of the fluid eutectic. After keeping them im 
contact for about an hour, the crucible with contents was 
allowed to cool down. The compound mass was = 
sectioned for micro-examination. The bar was foun 
partially dissolved in the eutectic, and was reduced i0 
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‘ameter in consequence to about jin. On polishing and 

feat tinting, and then etching by iodine, the following 

interesting observations were made, viz, : : 

The bar was pave egges Sh a bright hard ring, pps. 
rently free from carbon. which was traversed by solidified 
“rivers” of Fe;P, which appeared as if they had been 
flowing from the eutectic through the hard ring into or 
near to the iron core. This ring consisted of a solidified 
solution of phosphide of iron in iron. The temperature 
was never nearly — enough to meit this hard envelope. 
Between this hard bright ring and the bar there was a 
transition ring or envelope not so hard as the first, but 
slightly harder than the bar itself. This envelope was 
very thin ; it did not apparently contain any carbon, and 
most probably was only partially saturated with the 

hosphide. At certain points the ferrite areas of the 

continued in unbroken tracks right up to and through 
the thinner ring into the hard ring. 

Tt was observed that in the central portion of these 
there existed hard spines, consisting probably of thesame 
constituent as one or both of the rings, and occasionally 
in the centre of a spine there 0 a the fine taperin 
terminus of one of the streams of phosphide, which coal 
be traced right through both of the rings to the eutectic. 
Although at inte:vals the ferrite of the bar joived the 





data and light were required on this obscure subject, before 
we could understand it thoroughly, and I think the little 
work I have accomplished more than justified the re- 
mark. A little more light has been thrown on a. some- 
what complicated question, but before correct generalisa- 
tions can arrived at, more workers at the research are 
required and more of Nature’s revelations obtained. 

In conclusion, I must acknowledge the assistance and 
co-operation of Sir William Roberts-Austen, Professor 
Bauerman, Professor Arnold, Mr. MacWilliam, Mr. F. W. 
Harbord, Mr. A. Richards, Mr. J. L. Potts and Mr. 
Duckinfield of Messrs. J. H. Andrew and Co., Limited, 
of Sheffield, Mr. A. Cooper, Mr. C. H. Ridsdale, Mr. 
T. W. Sorby, Mr. E. Saniter, Mr. David Evans, Mr. 
Horard Livens of Messrs. Ruston, Proctor, and Co., and 
my own assistants. 

Without the assistance of these gentlemen, I could 
have done little work. 


APPENDIX I, 
EUTECTICs. 

As the words “eutectic” and “eutectic alloy” are 
now very generally used, it is important it should be 
clearly understood what is meant by the terms. 

It was Guthrie who first applied it to the study of alloys. 








Fic. 18. White basic iron containing about 3 per cent. phos- 
phorus. The structure was revealed by heat-tinting. The 
dark parts are carbide of iron. The light-rounded portions 
rre pearlite. The broken-up structure represents the 
phospho-carbide eutectic. 


Fie. 19. Metal which originally contained 1.96 per cent. 
phosphorus. Carburised by cementation, showing columnar 
structure and unaltered kernel. Two-thirds natural size. 





Fig. 21. Same metal as illustrated in Fig. 20 after heating to 
1100 deg. Cent. The structure-was revealed by heat-tinting. 
V x48. The white parts are phosphide eutectic. 


or ring the greater part of the circumference of the 
atter was in juxtaposition with pearlite, and where tke 
barrier of pearlite faced them no phosphide penetration 
could be observed. (Pl ob >graph No. 7, page 581, ante.) 
It is proved then that, under such conditions, liquid 
phosphide preferentially actually flows into the iron 
ane the Junctions of the crystalline grains, and then 
— in the solid state into the iron, and apparently 
uses more readily into iron than into steel. 


Summary or Parr IV. 


sé. observations of Professor Arnold and Mr. 
a Villiam, proving that solid phosphide of iron does 
use when in the solid state into solid iron under certain 
conditions, have been fully confirmed. 
_ That if time is given, the quantity which will diffuse 
Be 18 very considerable, amounting to what is 
ae ent to about 1 per cent. of phosphorus. 
- ‘tstill remains to be proved at what temperature 
ee commences. 
tha % e Previous occasion I made the statement that at 
pd me ‘‘they were simply in a fog at present, and 
_ explain the exact nature of the changes which 
Place when solids, or liquids, diffused into solids. 
iin 1 and discussion would probably direct their atten- 
shoals — grooves in which practical experiment 
made to enable them to explain it satisfactorily. 


¥ Were no‘ in a position as yet to dogmatise.” More! 





Fic. 22. Same metal as Fig. 20 after remelting. The struc- 
ture was revealed by heat-tinting. The white parts are the 
phosphide eutectic. V x 20. 


Sir William Roberts-Austen bas kindly given me his 
views on eutectics as follow : 

As regards the definition of a eutectic, reference to 
Guthrie’s original paper, Philosophical Magazine, June, 
1884, shows that he intended the word ‘“‘ eutectic” to 
refer toa solidified ‘‘mother liquor”—that is, toa mixture 
which has a lower freezing-point than any other of the 
series. The simplest case is a mixture of the two dissolved 
bodies A and B, the proportion of each that is present 
capeniiog on their relative solubilities in each other. 

t happens, however, that in certain series of alloys the 
two constituent metals form a true compound which acts 
like a third body, and this forms a separate eutectic mix- 
ture with each of the two constituent metals. Each of 
these mixtures has a definite composition, and solidifies 
at a definite temperature, whatever may be the composi- 
tion of the substances which “fall out” from it and the 
temperature at which they ‘fall out.” 

It is convenient to all such mixtures ‘‘ eutectic” 
alloys. A case is presented by the pore, system : 

The liquid which solidifies at the point C, Fig. 23, is a 
true eutectic, because the adjacent alloys, as indicated by 
the lines C A, C B, are less fusible than it is. The exist- 
ence of other more fusible alloys in the series would nob 
affect its position as a eutectic alloy, provided the lines C A 
and CB both slope upwards. If, however, one of these lines 
does not slope up as in the lead-copper series, ‘‘ Fourth 
Report to the Alloys Research Committee of the Institu- 








tion of Mechanical Engineers,” Plate 7 (ENGINEERING, 
vol. Ixiii., pa and Fig, 24, below), at the point F, 
the alloy which solidifies is nob a true eutectic, h 
it was first so called for want of a better term. In 

copper-lead series the line D F C is horizontal, and repre- 
sents the solidification of one of the two conjugate liquids 


into which the fluid alloy maperenee 
On reading the paper of Guthrie, referred to by Sir 
W. Roberts-Austen, it is clear that he recognised thab 


the eutectic proportions of the metal t had not 
necessarily any relation to their atomic weights, and 
says, ‘Of course, in many cases metals can be fused 
together in simple multiples of their atomic weights, but 
in most such cases, one of the metals will separate out 
first and so destroy the ratio.” . . . ‘‘ When we are deal- 
ing with metals which, like antimony or arsenic, are 
themselves halogenous, or with such strongly chemico- 
positive metals as sodium on the other, we may and do 
b alloys of atomic composition or metallo-metallic salts. 
ut the temperature of fusion of these are never, so far 
as I am aware, lower than that of either (both) of the con- 
stituents: they are not eutectic.” 
his last sentence makes it clear that one property of 
a eutectic, according to Guthrie, is that its melting-point 
must be lower than that of the mean of the separate con- 





Fig. 20. Same metal as illustrated in Fig. 8 after long anneal- 
ing in a malleable castings furnace. The section was etched 
with acid and repolished. It shows a complete absenc- of 
carbon, and the presence of prismatic crystals of phosphide 
of iron. Vx 48. 


stituents. All of the instances quoted in his. paper illus- 
trate this second principle. 

Recognising that certain metals may combine to form 
metallo-metallic salts, Guthrie, by inductive reasoning, 
concluded that in an alloy such salts might be formed. 
and that they would take the part of a free metal and 
form eutectic alloys with one or other of the constituents. 
He says, “‘The very bodies resulting from the chemical 
union of the two metals will possibly and probably furnish 
starting points of new series of eutectic alloys consisting 
of a single metal on the one hand and the chemical alluy 
on the other.” 


PURE A 8 PURE 


Fie. 23. 


G 





") Mechariealructure of Aund B. 


TEMPERATURE CENTIGRADE 





PER 60 60 100 LEAD 
COPPER 100 60 60 40 20 GPER CENT. 


$626.1) 
Fic. 24. 


Professor Guthrie es ces any given eutectic by melt- 
ing the metals and then allowing that metal which hap- 
pened to be in excess to crystallise or fall out of solution, 
and when the greater part had become solid, the residual 
alloy which still remained fluid as a kind of ‘mother 
liquor” was poured off and allowed to set. This crude 
eutectic was remelted and allowed to partially solidify, 
and the mother liquor again poured off. The same treat- 
ment was y applied until the mother liquor in- 
variably yielded the same constant composition. This 
alloy when solid, but for the contradiction in terms, 
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might have been called a solidified mother liquor. Guthrie 
—— the term eutectic. ee * 

eutectic, then, must have the fol!owing properties 
and components : 

1. A solidifying and melting point lower than that of 
the mean of the constituents. 

2. A single melting and solidifying point. 

3. It may consist of two or more metals which do not 
unite chemically, or of a metal and a definite chemical 
compound, and possibly of two or more definite chemical 
compounds. ; 

Recent research has shown that it may be constituted 
as follows: 

4. It may consist of a mixture of asolid solution of one 
metal in another and a free metal. : 3 

5. It may contain a solid solution of a definite chemical 
metallo-metallic salt, and that same metallo-metallic salt 
in the free state. : 

6. It may possibly consist of two solid solutions. 

7. Is an exception to the general rule, and relates to 
the eutectic pearlite which is formed in solid steel when 
it cools slowly from 700 deg. Cent. to below 400 deg. 
Cent. Ib is a solid solution at 700 deg. Cent., but splits 
up into two constituents on cooling. 

8. A eutectic may contain two eutectics, one formed at 
its solidifying point, the other of pearlite formed on 
cooling below 700 ~~ Cent. The more fusible part of 
white pig iron, free from phosphorus and high in carbon 
is an instance of this. 

Preparation of Eutectics.—The method of Guthrie is 
undoubtedly the best for making the eutectic mixtures, 
but it necessitates using large quantities of the metals. 
The second in value is that in which the metal is poured 
into a cylindrical cast-iron mould lined with loam, and 
after solidification is nearly complete, it is comp 
by hydraulic pressure, and the eutectic squeezed out of a 
suitable opening. 

Sir W. Roberts-Austen has employed a similar plan to 
this. It is described in his Fourth Report on Alloys to 
the Institution of Mechanical Engineers, 1897. 

‘The alloy under examination is placed in a steel 
cylinder, which is fitted with two loose steel plungers, 
each about 4 in. in diameter. The whole is placed 
between the jaws of an hydraulic press, and a pressure of 
about half a ton per square inch is maintained on the 
ends of the plungers. The cylinder is then slowly heated, 
the temperature at any moment being measured by a 
thermo-couple, which is placed in a hole drilled in the 
cylinder. At a certain definite temperature part of the 
alloy will liquety, and can bs squeezed out between the 
plungers and the wall of the cylinder. The temperature 
is noted at which the alloy is sufficiently liquid to be 
extruded. The heat is then raised, and a further portion 
of the alloy can sometimes be separated. Finally, a 
comparatively infusible residue is left. These several 

rtions are then analysed. In some cases it is found to 

desirable to subject the extruded portions to a second 
treatment in the compressing cylinder.” 

It was the hydraulic method I used in expressing the 
liquid eutectic from Cleveland iron, and it is the best. in 
cases where a small quantity of the eutectic is in presence 
of a large mass of metal. 

A third method useful in such cases where the fusing- 
point of the alloy is under 500 deg. Cent., and where 
en small ee are — has been i 
wit. t advantage in my laboratory in preparing the 
sutenies of the fusible metals. ieee iaihed 

The melted alloy is poured upon the surface of a sheet 
of flexible asbestos paper. When the mass has solidified 
to the consistency of a thick paste, a second sheet of 
asbestos is placed on the top of the metal, and a wooden 
ruler is rolled over the plastic mass from the front in a 
forward direction. The eutectic is in this way squeezed 
out and runs as a fluid drop in front of the ruler, leavi 
the solid metals behind. ‘The crude eutectic so obtain 
is remelted, and is again subjected to the same treatment. 
It is possible in this way to obtain the eutectic from 
10 grammes of alloy. 

The last method is that which I have used most exten- 
sively in the preparation of the eutectic containing two 
metals. It may be called the microscopic method. It is 
based upon the characteristic micro appearance of nearly 
all the eutectics, and on the statement of Guthrie, now 
generally recognised, that if one of the constituent metals 
is present in excess it will first solidify, leaving the resi- 
dual eutectic to solidify at a lower temperature. The 
metal which falls out of the mother liquor is clearly seen 
in the micro-section when it is properly polished and 
etched. It generally takes some clearly-marked crystal- 
line form. 

Having prepared several mixtures synthetically by 
melting the metals in several proportions, and allowin 
them to solidify slowly, pieces of each are cut, polished~ 
etched, and examined. As a rule, it does not take 
more than 10 minutes ty prepare a specimen. A glance 
through the microscope reveals at once which speci- 
men contains the greatest proportion of the eutectic 
and which metal is in excess. Several further alloys 
are then made approximating to this, but with diminish- 
ing proportions of the metal known to be in ex- 
cess. he resulting mixtures are examined, and pro- 
bably one of them will be found to consist of pure eutectic, 
free from crystals or crystallites of either the constituent 
metals. A chemical analysis is then made to check the 
figures synthetically obtained. 

It often happens that in a series of alloys of two metals 
more than one eutectic is formed. A very simple method 
of detecting these, and also of obtaining the complete 
series of alloys in one single specimen, has been used with 
most satisfactory results in my researches. 

A small special mould of fireclay, having a cavity 2 centi- 
metres deep and 1 centimetre square, is heated to a tem- 


perature a little below the melting point of the meta. ! 1900 





which is most infusible. The two metals are melted in 
separate crucibles, and a portion of that which has the 
highest gravity is poured into the mould, and when the 
lower part has solidified the second metal is poured in 
drop by drop, the following drop being added when the 
metal in the mould has nearly solidified or become plastic 
When the mould is filled, a cold metal plate is placed on 
the top to hasten solidification of the last portion of the 
metal added. When ccld, if the experiment has been 
conducted properly, the one metal in the pure state will 
be found at the bottom and the other at the top, the metal 
between containing a complete gradation or series 0 
alloys. One side of the little ingot is then polished, 
etched, and examined. The specimen so — con- 
stitutes a very perfect chart or map, and is the best guide 
to work from in making a systematic research of the 
alloys of any two metals, and if more than one eutectic is 
present it may be recognised by its characteristic appear- 


ance. 
(To be continued.) 





ENGINEERING IN WALES.* 
By Sir W. H. Presce, President, K.C.B. 
(Concluded from page 615.) 

Igneous Rocks.—Granite is largely quarried in Wales. 
The princi quarries are at Penmaenmawr, and at 
Trevor on the Rivals. It is used for setts for street and 
tramway paving. It is also broken up and crushed for 
roadmaking, for gravel for gardens, paths, and especially 
for the ballasting of railways. The London and North- 
Western Railway uses nothing else. Its great merit is its 
freedom from dust. s : 

The rock at Penmaenmawr is blasted in the usual way 
by gunpowder, dynamite, or other approved explosive. 
The débris passes through two Blake’s ‘‘ crackers” which 
crush it up into -sized pieces. These pieces then 
pass through a series of rolling mills, having a graduated 
increasing number of teeth on the circumference. A 
“riddle” sifts these crushings into broken material of 
2-in., 1}-in., 1-in., }-in., }-in. pieces, and sand, which are 
distributed by the railway. 

On the Rivals, paving setts alone are made. They 
cannot be d by machinery, but are made entirely vy 
hand. They are distributed by sea. The rapid growt 
of “Yr Eifi” granite quarries is marvellous. A little 
hamlet of 12 cottages has grown into a thriving town of 
2000 people. The most beautiful mountain in the world 
has been deeply gashed by seven galleries or banks rang- 
ing 100 ft. one above the other, and about 1000 fo. long. 
The Eifi granite has a very high reputation, because it 
is very hard, and it does not get slippery for horses. 
There is a great demand for it, owing to the rapid growth 
of electric trams all over the country. The difficulty in 
meeting the demand is not stone, but men. There are no 
skilled men to be had, and those who are skilled are often 
wheedled away to assist speculators, who form companies 
to open worthless quarries elsewhere. 2 

The peculiarity of Mr. Farren’s quarry is the big blasts 
he has introduced. In June last I saw 62,000 tons of 
rock blown down. A heading was driven 56 ft. into the 
mountain, and then a gallery excavated to the left and 
bs ow 45 ft. long, and chambers made at each end, into 
which 34 tons of gunpowder were placed with every pos- 
sible precaution. The gallery was then blocked up with 
débris, plugged with clay, and cemented. Each chamber 
had three fuses, and when all was ready and everybody 
ancy 2 in safety, these fuses were fired by electricity. The 

ow internal sound of the explosion, the heaving of the 
ground of the mountain as though shaken by an earth- 
p ae the bulging out of the face of the rock, and its 

isintegration and subsidence into stone blocks with a 
roar ten thousand times greater than that of the wildest 
wave upon a shingle beach, were most impressive. 

Dust is a serious detriment to health. It is very much 
the accompaniment of mining slate and granite, espe- 
cially in boring operations. It floats in the air, is inhaled, 
and injures the lungs. Water checksit. In France they 
have introduced a quick-working electric percussion boring 
drill, which admits water under pressure near the point of 
the drill into the hole as it is being bored out. This is 
not only healthier, but much quicker in action. 

Limestone quarries and the production of lime is a busy 
nny xf of Wales. Those who travel over the Chester 
and Ho ingey| Railway cannot fail to have seen the exten- 
sive works at Llandulas and Llysfaen, near Colwyn Bay. 

Much artificial stone is now made in Wales with small 
stones and crushings. They are screened, mixed with 
Portland cement and other ingredients, formed into slabs, 
and used for paving the footways in large cities. 

Slate.—Slate was originully clay. By heat and great 
great pressure it became very compact. It readily splits 
into thin plates, and is much used for roofing, mantel- 
pieces, gravestones, billiard tables, school tablets, electrical 
switchboards, and many other purposes. It is usually 
worked in open quarries, but these quarries are gradually 
getting deeper and deeper, and in some places are ming 
mines. The men drill holes in the face of the rock, charge 
them with gunpowder, or some other explosive mixture, 
and when ready discharge them by fuse or electricity. 
After the blast the detached rock is removed to sheltered 
cells, where the skilled men split and dress them into 
shapes and sizes. The introduction of machinery is re- 
volutionising the formation of slates. America is leading 
the way. Splitting, however, must continue hand work. 

The peculiarity of the slate winning in Festiniog, is 
that the of underground mining has been intro- 
duced. The excavations take the form of huge chambers 
200 ft. long, and even longer, 50 ft. wide, and 150 ft. 


* An address delivered before Undeb y Brythoniaid, 
Birmingham (the Society of Ancient Britons), October 30, 








high, approached by tunnels and galleries. The w 
wer in the district is being utilised by the Poe 
reaves, in the Lechwedd q' , to generate electricity, 

which supplies current to motors in the mines for pumping 

transportation of material, and lighting the galleries. The 
success of the Lechwedd quarry has led to the formation 
of a local company to use the abundant waterfalls near 
there so as to supply electricity to those who want it, 

It is at work, and with success, for it is increasin 

its plant. The slates are conveyed by the celebra 


‘“‘toy” railway, 3-ft. gauge, to Portmadoc, where about’ 
f | 130,000 tons are shipped é 


away annually.to forei 
The railways distribute most of the home apply Whe 

Electricity is also similarly obtained and used in Fron. 
goch mine in Cardiganshire, where zinc aud lead ore are 
won. They utilise a waterfall 1} miles away. The energy 
is used for pumping, winding, crushing, washing, ard 
dressing the ore. 

I should like British manufacturers to note that the 
company who did this work was Belgian, the manager of 
the mine is Italian, the electrical machinery was made in 
Germany (A.E.G.), the winding drums were bought in 
France, and the turbines came from Switzerland. This 
may be a good fact for the free trader, but it speaks little 
for the energy and enterprise of the British manufacturers 
who have been suffering from a surfeit of orders and an 
exuberance of wealth. 

The French have made a distinct advance in slate mia. 
ing in the Pyrenees. There, like in Merionethshire, they 
work by large chambers, but the undercutting is done by 
wire saws; like marble, the slate is obtained in great blocks, 
The quantity of rubbish is very considerably reduced, much 
more of the rock is utilised, the workings are much safer, 
and the cost of production is said to be much less. Elec. 
tricity for motive purposes, replacing the hand winches 
or derricks for dragging and lifting heavy pieces of rock, 
is very largely used in other covntries with increased 
safety and gain ; but we are following well in Wales, and 
maintaining very satisfactorily the pre-eminence of this 
industry. 

Coal.—In the winning of coal there are many interest- 
ing and novel engineering processes. Mines are either 
fiery or non-fiery ; they are also hard and soft in their 
texture. Each class requires different kinds of prccedure 
and methods of mining. The pillar and stall, or stoop 
and room system, as it is called in Scotland, is the favourite 
in one part of the country, and the long wall. or extended 
face working, in others, especially in South Wales Scme- 
times both systems are found in the same pit, deperding 
upon the character of the seams. ‘The engineering opera- 
tions involve : 


. Excavating. 

Pumping. 

Dip-draining. 

Hauling: Traction and winding. 

Coal undercutting. o 

. Drilling, rotatory, or percussion for hard rock. 
. Ventilating. 

. Illumination. 


In no industry has electricity come in as such a useful 
handmaid. oa 

For all external work, such as illumination, winding, 
and haulage, it has become very general; though for 
internal working, especially in fiery mines, the tendenc 
to produce sparks has given it a bad name, and thoug'! 
absolutely sparkless motors are in the market, they are 
regarded with disfavour, use the early prejudice 
against the dangerous nature of the electric current has 
taken too deep a root to be eradicated in this generation. 
There has not been much done in Wales in applying 
electricity at collieries, pe Bre in pumping the upper 
seams, where there is no liability to tiredamp, and where 
there is generally more water than in the lower steam 
coal seams. Here it is very much used, and it is the most 
efficient of all forms of power for this purpos 

Compressed air is more 


QOS? Oty 90 BO ps 


e. 
e used for internal work. It is 
not dangerous, and it supplies what is wanted down 
below, vz, air. : Rue 
Electricity is very generally used for illumination at 
the pit bottom and in safe galleries. The danger of the 
electric current is much exaggerated, and in all intake 
leries it is absolutely secure. It has also been tried, 
ut nob with much success, in South Wales, for safety 
lamps: for the true secondary battery for such purposes 
has not yet been discovered. Many Sussman electric 
lamps are, however, in use in Durham. There is no more 
efficient form of haulage underground. In one colliery 
that I know, it has saved 50 horses. The healing machine 
is an electric motor planted somewhere. near the intake, 
but the actual hauling is done by an endless wire rope. 
Works.—South Wales is covered with works of various 
kinds. The Dowlais Works at Cardiff are celebrated for 
their size, and the —_— works at Swansea are known 
all over the world. In Glamorganshire alone there are: 


Tron and steel works ... be 81 
TOM a a OS 
Copper and silverworks ... .. =. 24 
Chemical works xe aye Gilera Sa 
Brick and lime works... ... «9 «= 7 
Fuel works a 1 


I have no statistics for North Wales, but Flintshire and 
Denbighshire, owing to their coalfields, are very busy. 
and well studded with similar kinds of works. 

Docks.—The commercial distribution of such a vast mas? 
of mineral wealth over the earth needs many ships. The 
mineral valleys run at right — to the coast. + 
remarkable tides in the Bristol require special 
harbours and docks. Nowhere in the world are seen aor 
docks as at Newport, Cardiff, Penarth, Barry, bon 
Talbot, and Swansea. The following Table illust 
their extent and value: 
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Exports and Imports, dc, at the Following Docks. 
—_—_— ee } ni | 
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| Number | 
ee nee oe Exports. | Imports. | aaa 
aud | Tonnage. | 
Vessels. | | lenporte, 
a an | tors | tons | tons 
| 4 774,521 | 1,168,711 470,777 | 1,629,488 
1889 4741 | 1,808,250 | 2,096,428 696,789 | 2,793,217 
1999 5092 | 2,019,059 | 3,140,363 816,300 | 3,956,663 
a 8486 —-2,694,510 | 4,618,225 | 831,730 | 5,449,955 
1889 95°0 «4,441,741 | 8,161,588 | 1,588,930 9,700,518 
1899 9158 | 4,656,478 | 8,945,237 | 2,030,502 10,975,739 
Hex 
rth. 
Pewso 3906 1,512,187 | 2,787,001 70,650 | 2,867,651 
1899 3262 «1,738,650 | 3,369,628 | 101.565 | 3,471,198 
Be) «598 ——«B67,958 | 1,001,657 | 14,745 | 1,106,402 
1899 8270 3,742,356 | 7,987,264 | 152,053 | 7,489,317 
| | 


| 





All these docks are fitted up with the highest class and 
most modern hydraulic coal tips and machinery. All 
the gates, caissons, bridges, capstans, and cranes are 
worked by water under very high pressure. Electricit; 
ig used for illumination, but it has not yet been muc 
used for motive power in hauling and lifting. — 

As one instance of whatcan be done, it is recorded 
that at the Barry Docks a ship entered, was loaded with 
1900 tons of coaJ, and was out at sea again in one tide, 

In 1839, when the Bute Docks were opened, 56,000 
tons of coal were shipped at Cardiff from the single col- 
liery opened in the Rhondda Valley. The coal was taken 
down to the sea in canals, In 1899, 10,000,000 tons were 
shipped at Cardiff alone, while all the other docks had 
their fair share, as the Table above will show. 

Curdiff.—Cardiff at the commencement of this century 
was a little town of about 8000 inhabitants. In 1861 it 
reached 32,954; in 1900 it_is estimated to have 178,000. 
It isnow the third port in Great Britain and the coalopolis 
of the Empire. 

Previous to the year 1855, there was one dock only, 
viz: the West Dock, constructed by the second Marquis 
of Bute, the Act for which was obtained in the year of 
my birth (1834), and it was opened in 1839. In July, 
1855, the trustees of the Marquis of Bute opened a por- 
tion of a new dock called the t Dock, and the number 
of coal tips in the port was increased from 7 to 9. 

In 1875 the number of coal tips had been increased to 
39, and the East Dock as well as the Roath Basin had 
been completed, and all were fully at work. 

Since 1875 another dock has been added—the Roath 





since the docks were first opened in 1839 are astonishing, 
even to a Birmingham audience, who are witnesses of 
marvellous advances in prosperity and weal 3 

Railways.—It is impossible to say much of the railways. 
They follow business. Neither river nor rock, mountain 
nor valley, water nor earth, deter the engineer. The pick 
and shovel are heard wherever trade and commerce 
demand that the iron horse must go. His motive power 
is money alone, and his — orce legislation. It is 
well that a brake can be applied to the active and irre- 
pressible — the company promoter. The search- 
ing inquiry of Parliamentary Committees is a wholesome 
check to his depredations. © 

At Festiniog a “‘toy” railway of 2-ft. gauge carries 
the slate to Portmadoc and at Rhyddu and Tryfan a 
similar railway brings slate and ore to Dinas and 
Carnarvon. 

Canals.—Canals have not flourished much in Wales. 
The mountainous character of the country is against 
them. The Glamorganshire Canal, opened in 1794, was 
pn as. a triumph of engineering. Its length is 
only 25 miles, Its head at Merthyr is 563 ft. above its 
terminal, the sea lock at Cardiff, but in this short course 
it has 50 locks. It was, however, good enough to bring 
down to the sea the output of the solitary colliery in the 
district. It is still at work. 

The Ellesmere Canal, opened in 1801, was an English 
geet. It connected together the Dee, Severn, and 

ersey, and was 112 miles long. It gave an outlet to 
the sea for the North Welsh coalfield, and traversed a 
considerable portion of Wales. There is a beautiful aque- 
duct crossing the Ceiriog valley, near Chirk ; and another 
longer and better known one called al ea 
crossing the Dee in the Vale of Llangollen. These two 
navigable aqueducts were characterised by a writer in 
1803 as ‘‘among the boldest efforts of human invention 
in modern times,” and Sir Walter Scott called the Dee 
aqueduct ‘‘ the most impressive work of art he had ever 
seen.” The remains of ancient aqueducts to convey water 
to Rome and to other cities are abundant, but with modern 
appliances they were unnecessary. Aqueducts for naviga- 
tion and the conveyance of — were, however, un- 
known until Telford showed how to cross a deep valley 
without locks and on the level. 

Conclusion.—The engineer controls Nature, uses her 
produce, and directs her operations at his will. The growth 
of our profession has followed the growth of our indus- 
tries, and the business itself has become the most learned 
of all occupations. Your new University, like other uni- 
versities, has established a Faculty of Engineering. Our 
youths are seeking employment in a growing business ; 
the supply exceeds the demand. To attain their object, 
these must not neglect those schools of education which 
are now at their doora. The battle is not to the strong, 


Bute Docks, Carpirr. 





Statement Showing the Trade and Registercd Tonnage of the Bute Docks in the Undermentioned Years. 
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Dock—which has been equipped with the Lewis-Hunter 
patent coaling cranes, and a number of movable hoists 
and cranes for imports and exports; the coaling cranes 
and hoists numbering 56. 

The present docks cover 111 acres. 

The Lewis-Hunter crane not only secures great de- 
spatch in loading, but it reduces the breakage of coal to a 
minimum. It was brought out in 1887. “Ts deals espe- 
cially with large cargoes. Four cranes each handling 
293 tons per hour, or 1172 tons in all, can simultaneously 
and uniformly load a ship on a level keel. These cranes 
are movable and adjustable, plumbing the ship’s hatch- 
be and the coaling pits at will, clearing the rigging 
and funnels. The b is reduced by the carrying 

a having cone valves opened only when the bottom 
of the box is within 18 in. of the top of the coal. h 
+2 gel a po to the ship’s ag rn 

is comple i i carry 

y hydraulic pets. tely tipped into the ing box 
f pe old system was to tip the coal into a shoot with a 
- . 4 ft., which rolled down 24 ft., and then fell 20 ft. 

ft., breaking the coal terribly, and allowing gases to 


aE 
8.8. Iran took in 9213 tons of coal in 264 hours. The 
bes t cargo of coal taken out by one vessel amounted to 
pee 11,000 and 12,000 tons. The above Table indi- 
in Ow the sizes of ships have increased, for with the 

. = outpat there has been diminution of number. 

, modern up-to-date docks, hydraulic power haS 
jem introduced for working heavy machinery, and elec- 
power for illumination and some of the lighter work. 
iit ion 70 now 84 hydraulic cranes, and one huge crane 
po ng with a radius of 50 ft. to a height of 50 ft., 
y M Tannett-Walker, of Leeds; 52 arc 


essrs, 
mp turn night into day. 


Statistics of the growth of the imports and export 





nor the race to the swift; but the victory in trade, in 
business, and in works is to the best educated, the most 
— and the best trained, both mentally and 
manually. This applies not alone to individuals, but to 
nations. The United Kingdom will go to the wall if she 
neglects her education. I am happy to =! that I believe 
that in this respect Wales is ahead of England. Any- 
way, we have no reason to be ashamed of our past, nor 
need we fear much our future. To know the cause of 
our weakness is the sure road to remedy the defect. 
This knowledge we have acquired. The schoolmaster is 
now at home. 





THE INSTITUTION OF CIVIL ENGINEERS. 
Presidential Address of Mr. JAMES MANSERGH. 
(Continued from page 614.) 

The Law of Underground Water.—In a cae which 
came before Committees of both Houses of Parliament a 
few Sessions ago, the ‘law of underground water” was 
described by one of the leading Q.C.’s as “‘simply silly.” 
This was a strong expression to use, but was not inap- 
propriate, as applied to the circumstances of the particular 
case, 

Shortly put, the facts were these. The Nottingham 
Corporation had been pumping for a good many years 
from certain wells sunk in the pebble beds of the red sand- 
stone, a8 had also several other local authorities in the 
immediate neighbourhood, the consequence being that 
the water level had been mmomeey. Pg yee in the 
wells, a stream called the Dover Beck had the upper 
part of its course shortened by several miles, and land in 
the valley had been seriously depreciated in value for lack 
of moisture. : 

A few years before this fight the Newark Corporation 








had been authorised by Parliament to —— upon ° 
new works, the water being obtained from a successful 
well sunk in the same beds at Farnsfield, four miles the 
other side of Dover and 54 miles from the nearest 
Nottingham well at Papplewick. 

The Nottingham Corporation now came to Parliament 
pomecn day to sink three new wells, viz., at Wood- 
borough and Oxton, closely adjoining the Dover Beck, and 
one 10 miles away to the north of Boughton. 

in the new sites they had put down trial borings, so 
that both the Newark Corporation and the landowners 
had ample warning of Nottingham’s intentions, and the 
former at once consulted their engineer, Mr. Henry Rofe, 
member, who advised his clients to deposit a Bill asking 
Parliament to protect them by enacting that within a 
radius of four miles of the Newark well no public body or 
company should be allowed to sink and pump water to be 
sent away outside the district, that is, for example, to 
Nottingham. This was undoubtedly a wise thing to do, 
as it raised a most important issue in the directest pos- 
sible way, and was an act of simple self-preservation, for 
as the law now stands, the Corporation would have had no 
redress whatever, if pumping at the new Nottingham wells 
had drawn away their water altogether. The landowners 
would also have been in a si! distressful condition, 
and i Saag at once to petition against the Notting- 
ham Bill. It is manifest that it ought not to be possible 
that this unjust state of things could result automatically 
from the operation of the law, and that some reform is 
urgently needed. 

As regards overground water, no such anomaly exists ; 
for no public body may abstract water from a surface 
stream (other than a large river at a low level) without 
compensating the owners below, either in money or in 
water; but having made that -compénsation, they are 
assured of the water they are taking for supply. Further, 
no riparian owner may pollute a stream as it passes 
through his estate, or take water so as to reduce its 
volume, except for fair and legitimate user upon that 
estates. 

The law of underground water as it stands was origin- 
ally settled, as everybody knows, by a decision of the 
House of Lords on an arbitrator's award in the case 
Chasemore and Richards, in 1859; this being a dispute 
between the as gee of Croydon and a millowner on 
the River Wandle, the latter contending that the pump- 
ing at the waterworks of the former was diminishing the 
volume of the stream which he utilised for driving a wheel 
at his mill, The decision was, that there was no right 
in underground water unless it could be proved that such 
water was flowing in a defined and locatable underground 
channel, a proposition palpably very difficult to sub- 
stantiate. 1t could certainly not have been proved either 
by the Newark Corporation, or the landowners, who 
sso the Nottingham Bill of 1897. Their only hope, 
therefore, of escape from ruin was to appeal to Parla. 
ment not to pass the Nottingham Bill, or in the case of 
Newark to pass their Bill, which would have operated 
not only against Nottingham, but also against any other 
body desiring to take water away from the Dover 

ck district, : 

As a matter of fact the Committee of the first House 
(the Commons) struck out the two offending wells of 
an gine and sanctioned the Boughton, and gave 
Newark protection not over the 8 miles’ circle they asked 
for—which was a rather large order !—but only within 
the limits of their Parliamentary district of supply. 

The Lords’ Committee afterwards struck out is o- 
tection, and meanwhile the Nottingham Oueporendess hed 

urchased the right to a zone of protection, 4 miles in 

iameter, round their Boughton well, having fortu- 
nately to deal with only one landowner, and this agree- 
—_ was approved by the Committee and scheduled to 
the Act. 

At our Conference in 1897, Imade some remarks on this 
subject, and I raise it again now, because I realise the 
serious a which an engineer assumes in 
advising public bodies or companies to spend sums 
of money upon well-sinking and pumping mechinery for 
obtaining water to which their Act gives them no legal 
right, such as is given by an Act for the taking of over- 
ground water. 

In March of this year, Mr. Shiress Will, Q.C., read a 
paper at the Surveyors’ Institution, which set out in a 
very clear and, I believe, exhaustive form, all the impor- 
tant cases bearing on this question since Chasemore and 
Richards up to the —_ time ; and in his reply upon 
the discussion which followed, he said: ‘‘I agree with 
Mr. Richards (who had previously spoken) as regards the 
hardship inflicted by the existing law in many ways, but 
I confess that such study as I have been able to bring to 
bear on the matter convinces me that the law could not 
with justice be altered in that respect.” 

I have also given my non-legal, mind to a similar study, 
but feel incompetent to do more than ——- that by 
some addition to the Standing Orders of Parliament, 
Committees may be instructed and empowered to deal 
with the cases coming before them in what, I think, 
would be a reasonable and sensible manner. 

Some of the cases I have been —— in have been 
very interesting and instructive, and have shown that 
Committees have realised the injustice which may arise 
out of the law as it exists. Thus, in 1882, the London 
and South-Western Spring-Water Bill was introduced 
for the purpose of obtaining power to take water from 
the chalk near Carshalton, just above certain 
springs which come out about where the chalk dips under 
the tertiaries. The result of the company’s operations 
would, undoubtedly, have been the drying of these 
spri and, consequently, the diminution of water in 
the andle, into which river they ultimately flowed. 
The Wandle millownersa presented a petition in opposi- 
tion, and the promoters objected to their ‘‘locus,” on the 
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ground that they were intending to take only under- 
ground water to which no one had any right. ‘ 

After hearing Mr. Baldwin Latham—whose splendid 
observational and deductive work in this and other chalk 
districts is so well known and so highly Da pe wom 
and other witnesses, on the question of a defined channel 
leading to these springs, the Committee gave the oppo- 
nents their “ locus,” and the promoters, feeling that ~ 
could not fight the case on its merits, withdrew their B: 

In 1884 the Croydon Corporation moted a Bill for 
two wells in the same area, one of which would have had, 
in degree, a similar effect on the Wandle as that just 
refe to. in the millowners opposed, and the 
Committee, having satisfied themselves that serious injury 
would be done by the pene from this well and - 
cally none by the other, struck out the first and sanc- 
tioned the second. 

nar yg, in the Nottingham case I have already re- 
ferred to, Parliament protected the Newark Corporation 
and other authorised purveyors of water obtained from 
wells in the pebble not by giving them a zone of 
protection, but by striking out the two Nottingham wells 
which under the common law would have very greatly 
intensified the injury already caused by over-pumping in 
that neighbourhood. Thus, in these cases the common- 
sense of Parliament has prevented injustice being done by 
getting behind the law of the land, but, to use an expres- 
sive colloquialism, ‘‘ this is not good enough.” Laie 

Commonsense is not equally and universally distri- 
buted, even among the peers and elected representatives 
of this kingdom, and Committees ought, in my opinion, 
to have their minds led into the right track, and their 
hands strengthened to do the rightas between all parties. 
What I suggest, then, is, that when a public authority 
ora private company promotes a well-conceived Bill for 
procuring underground water for publicsupply, and when 
1» can be shown that the source is a proper and rational 
one under all the circumstances of the case, Parliament in 
sanctioning the spending of public or private money 
(public especially) should at the same time reasonably 
safeguard the property thus created. This might be done 
by giving them a zone, having a diameter to be determined 
after hearing competent evidence, within which no other 
well should be sunk for the obtaining of water for public 
supply outside the area so defined. That, on the other 
hand, persons within the area should be protected some- 
what on the following lines, viz. : 

1. Those who have spent money in sinking wells or 
otherwise obtaining water should, if such water is taken 
away by the pumping operations of the authorised body, 
have a similar quantity supplied to them free of cost. 

2. Those who have not so spent money should be sup- 
plied at a price to be based upon the cost at which they 
could, but for the abstraction of the water, have procured 
it for themselves. 

Of course, these are mere s tions requiring elabora- 
tion, but if it were known that such powers would be 
granted and such obligations imposed upon promoters, 
only sound and well-considered schemes would be sub- 
mitted, and on the other hand, unreasonable oppositions 
would probably be materially reduced. 

The settlement of a few cases on these lines would 
also have the effect of rendering the law of und nd 
water as simple and understandable as is that dealing 
with surface or overground water. 

The question of “support” from underground water, 
complicated as it is by the fact that in many cases it is 
impossible to pump water without also withdrawing 
‘*ground,” is a very difficult one, interesting both to the 
engineer and the architect, but I will confine myself to 
what I have said on the ‘‘law” as bearing on public 
water supplies. 

Dowsing.—It has been suggested to me by a gentle- 
man, whose opinion I cannot disregard, that I might 
very Pp pap and. opportunely say a word or two 
upon the work of the ‘‘dowser, or water-finder,” who, in 
these latter days, isa man of repute in many quarters, 
and one whose work cannot be lightly pooh-poohed or 
summarily ignored, 

In the course of my practice I have occasionally found 
that the dowser has been consulted before I was invited 
upon the scene; in one or two instances I have been 
examined at public inquiries as to my faith or otherwise 
in his wre and I nave been severely rebuked, both by 
a hard-headed lawyer and by a dignitary of high standing 
in the Church, on venturing to scoff mildly at the diviner’s 
rae in which both these gentlemen implicitly 

ieved. I should, however, have been at a te for 
material on this subject if I had not very fortunately 
been informed, by Sir William Crookes, of a new on the 
subject, presented by Mr. W. F. Barrett, Professor of 
Experimental Physics in the Royal College of Science 
for Ireland, to the Society for Psychical Research. 

This po was written in\1897, and occupies 282 
of the iety’s Proceediags, and a supplement to it > 
the same author is now going:through 
Professor Barrett has good enough to send me 
140 pages of ‘* proof.” 

I have not read the whole of the 422 but I have 
satisfied myself that this has undoubtedly been an 
extremely laborious investigation, and whatever may be 
the final conclusions of the — Society, the author 
and his coadjutors are entitled to respect and credit for 
“- ar ae Post 

e following 8 from Professor Barrett’s in- 
troducto: somes oo hie first paper will show the spirit 
in which he entered on the inquiry : 

“At first sight few subjects appear to be so unworthy 
of serious notice and so utterly beneath scientific investi- 
gation as that of the divining-rod. 

‘To most men of science the re 
the ‘diviner’ are on a par wi 


e Press, of whi 


rted achievements of 
the rogueries of Sir 


Walter Scott’s'* Dousterswivel.’ That any one with the 





smallest scientific training should think it worth his while 
to devote a considerable amount of time and labour to an 
—. into the alleged evidence on behalf of the ‘rod,’ 

ill appear to my scientific friends about as sensible as if 
he spent his time investigating fortune-telling or any 
other relic of superstitious folly. Nor was my own pre- 
judice against the subject any less than that of others. 
For I confess that it was with great reluctance, and even 
repugnance, that some six years ago, yielding to the 
earnest aes of the Council of the Society for Psychical 
Research, I began an investigation of the matter, hoping, 
however, in my ignorance, that a few weeks’ work would 
enable me to relegate it ‘into a limbo, large and broad, 
since called the Paradise of Fools.’ ” . ¢ 

Professor Barrett’s few weeks have expanded into nine 
yon, and we may therefore fairly assume that he has 

ound something more in the do 's art than was ever 
before ‘‘ dreamt of in his philosophy.” 

In hissecond report he says : “It must be clearly under- 
stood that neither in this report, nor in the previous one, 
have I selected favourable cases and omitted others which 
were adverse. Every case that has reached me has, as 
far as possible, been investigated, either through corre- 
spondence with the person who employed the dowser, or 
a visit to the spot by my geological friends.” 

Again he says : Pe ae Ch 

“The correspondence entailed in this inquiry has been 
endless ; not far short of 6000 lettere had to be written 
for the pu of my previous report. _ ’ 

““Upwards of 200 cases of water-finding by dowsers in 
recent years have been investigated ; in each case the 
independent evidence of disinterested persons who had 
witnessed the experiments was sought, and, generally 
speaking, such evidence was obtained. Altogether 152 
cases were cited in my previous paper ; of these 140 were 
successful—that is, the predictions of the dowser were 
verified ; a well was sunk on the spot, and water found at 
the place indicated—and 12 were failures. , 

‘* As one is far less likely to hear of the failures than 
of the successes of amateurs, let us confine our attention 
only to the professional dowsers. B ; : 

** Out of 105 of the cases of British professionals investi- 
gated, 95 were successful and 10 were failures, which is 
certainly a small percentage. 

‘OF the advertising dowsers many have a poor record, 
and some are unadulterated humbugs. : 

‘* In deep artesian wells skilled geological knowledge is 
always necessary, but even this sometimes fails com- 
pletely,” as I can testify. : 

‘* Now it must be remembered that the professional 
dowser is sublimely ignorant of geology, and has, in 
general, a contempt for science, and, as a rule, he is an 
illiterate man. 

** Tt was noticed more than a century ago, both in Ger- 
many, France, and England, that ‘ peasants who do not 
puzzle their minds with doubts or reasonings are the 
most successful dowsers.’ 

‘‘This is true to-day. The well-known dowser, the 
late J. Mullins, was a working mason and well-sinker, and 
his success in the discovery of underground water was 
really phenomenal ; he rarely was at fault, and we may 
take it he was the most remarkable dowser this century 
has produced.” 

Professor Barrett then describes two of Mullins’s suc- 
cesses, the first where he was employed by Sir Henry 
Harben, near Horsham; and the second by Messrs. 
Richardson at Waterford. It was only when, under the 
best geological and engineering advice, over 1000/7. had 
been spent in each case in fruitless sinkings and borings 
that Mullins was called in—at Waterford in 1899 and at 
Horsham in 1893. At Horsham he quickly pointed out 
two places where an abundant supply of water would be 
found within a moderate depth, and his predictions were 
verified to the letter. 

The Waterford case was even more remarkable. The 
rock there is of a hard slaty nature in the Ordovician 
series. It is hidden beneath a bed some 40 ft, thick of 
boulder clay, and in the search for water various wells and 
a been fruitlessly made, one boring being over 
1000 ft. deep. Not far from this useless boring ins 
found the twig turn vigorously ; be traced what he said 
was a line of copious water-flow—really a line of jointing 
or a “‘fault” in the hidden rock—and fixed on one point 
as being the best to sink at, asserting that at a depth of 
from 80 ft. to 90 ft. 1500 gallons an hour would be found. 

No one believed him, but in despair a eg | was made 
and, at 81 ft. deep, water burst into the hole and rose 
half-way up to the surface, and with but slight fluctua- 
tions the yield has been 2000 gallons an hour for the last 
11 years. These statements have been corroborated by 
eye-witnesses, educated men, including a well-known local 
geologist, Mr. Budd, who held, as it were, a watching brief 


against Mullins; by . Kinahan, a distinguished 
member of Her Majesty’s Trish Sg Survey, and 
by Mr. Richardson himself. In fact, Mr. Kinahan, who 


had previously been consulted, writes to me: ‘‘ As far 
as the actual results went, I failed, and the diviner ‘ wiped 
my eye.’ No surface o ation nor experience, nor ‘an 
eye for the ground,’ can explain this Waterford case, nor 
some others I can refer to.” 

On the other hand, in the opinion of competent geolo- 
gists, several cases where the dowser has had a striking 
success, and which at first sight appear to suggest some 
power transcending any i faculty, were found, 
upon geological observation on the spot, to be capable of 
explanation by the rapid detection of surface indications of 
underground water by the dowser. 

The diviner asserts that he does not concern himself with 
the nature of the ground, but is guided solely by the 
twisting of his forked twig, or some peculiar sensation 
he experiences. If this be so, one would have expected 
to find some ‘‘blind ” dowsers, as the blind are liarly 
sensitive in some directions ; but after careful investiga- 





tion I have not found a single blind dowser in any country 
of the world during the four centuries the dowsing-rod 
has been smeeree.. ae 

The absurdity of imagining there is any direct connec. 
tion between underground water and the motion of the 
rod is seen from the fact that by its aid the dowser of old 
professed to discover ores of precious metals, buried coins, 
and other treasure, lost boundaries, strayed cattle, and 
even gery bar peg _ Until stopped by the Inquisition 
in 1701, it had a multitude of uses in the moral world, 
whilst nowadays its power is mainly utilised in the search 
for metallic lodes and water. Obviously, therefore, the 
peculiar involuntary motion of the rod and what causes 
this motion is one thing, and the existence of an alleged 
water-finding faculty is quite another. The only con. 
ceivable connection between the two is that the move. 
ment of the rod may be the outward and visible sign either 
of some inward and novel sensation caused by under. 
ground water, or sub-conscious perception of surface indi- 
cations on the part of the dowser. 

The conclusion of the second paper being not yet in 
print, Professor Barrett has been good enough to write 
me as follows : 

‘* Tt is in comparatively shallow wells, up to say 50 ft. 
or 60 ft. deep, and for com: tively small supplies, i.¢., 
for domestic use—nob a large town supply—that the 
dowser is most successful. RE 

** And his success is seen most strikingly in those regions 
where the geologist is most apt to be at fault, namely, 
where underground water exists in fissures as in the lower 
lias of Somersetshire ; or in the ures or jointings of 
older rocks, as in the clay slates or Ordovician rocks ; or 
where in limestone regions underground watercourses 
have been formed by the erosion of the rock. Here the 
percentage of success of the dowser is greater than chance 
coincidence would account for. 

‘‘Hence I have come to these conclusions, broadly 
en: : 

‘*1, That the twisting of the forked twig, or so-called 
divining rod, is due to involuntary action on the part of 
the dowser. 

‘2, That this is the result of an ideo-motor action ; any 
idea or suggestion, whether conscious or sub-conscious, 
that is associated in the dowser’s mind with the twisting 
of the om Spee cause it to turn apparently spontaneously 
in his hands. 

‘*3. Hence the divining-rod has been used in the search 
for all sorts of things from criminals to water, its action 
ang precisely similar to the ‘ pendule explorateur, i.e, a 
= . —— ball or ring depending by a thread from 
the ° 

‘*4, Dismissing, therefore, the mere twisting of the 
forked rod, the question at issue is, How is the sugges- 
tion derived by the dowser that starts this involuntary 
muscular action? Here the answer is a very complex 
and difficult one. é 

‘5, Careful and critical examination shows that certain 
dowsers (not all in whose hands the twig turns) have a 

enuine facility or faculty for finding underground water 
copead that sed by ordinary well-sinkers. : 

‘* Part of this success is due (1) to shrewd observation 
and the conscious or unconscious detection of the surface 
signs of underground water. (2) A residue, say 10 per 
cent. or 15 per cent., of their successes cannot be so ex- 

lained ; nor can these be accounted for by chance nor 

ucky hits, the proportion being larger than the doctrine. 
of probabilities would account for. : 

‘This residue, no known scientific explanation can 
account for. Personally, I believe the explanation will 
be found in some faculty akin to clairvoyance ; but as the 
science of to-day does not recognise such a faculty, I 
prefer to leave the explanation to future inquiries and 
to throw on to the ‘sceptic’ the task of disproving my 
assertions and giving his own explanation.” 

Sir William Crookes writes me as follows : 

‘*My own view on the-subject is that the movements 
of the twig or rod are entirely produced by muscular 
movements of the dowser and have nothing whatever of 
the so-called supernatural about them. Professor Barrett's 
theory as to the connection between these involuntary 
twitchings and the presence of water is plausible and 
ingenious, and is probably true; but I, myself, have 
never seen any divining for water, so can scarcely judge. 

Neither have I seen any divining, but the reading of 
these papers hes suggested to me the formulation of 
certain crucial tests, which if  eqpetianity occurs I will 
invite two or three of the leading dowsers to submit 
themselves to, and some day or other I may be able to tell 
you the results. : or 

What puzzles me a good deal is that the divining-rod 
is not used merely for the finding of water, and if ; 
were to experiment myself in a limestone district, an 
find that at a certain spot my involuntary muscular 
movements twisted the twig, I should not know whether 
in the eroded cavern below me I might expect to find a 
running stream or a bolting criminal. 

(To be continued.) 








AMERICAN PopuLaTion.—There are 159 towns in 
United States with populations exceeding 25,000 each. 
The aggregate population of these 159 towns 1s 19,604,630, 
or rather more than one-fourth of the entire se pager : 
the United States. In 1890, the 159 towns had a popul 
tion of 14,835,489, and in 1880 the number of their in! “i 
tants was 9,933,927. The 159 towns have according’y 
doubled their population as nearly as possible peg = 
last 20 years. Of the 159 towns 19 have 200,000 in 
tants and upwards, 19 have between 100,000 and par ti 
inhabitants : 40 have between 50,000 and 100,000 11 Med 
tants ; and 81 have between 25,000 and 50,000 Ss ne 
Of the 38 American cities with populations of 100, 90 ia 
upwards, only 28 were in the same class in 1899 an 
1880. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compiep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF REGENT PUBLISHED SPECIFICATIONS 
is stated 
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UNDER THE ACTS 18838—1888, 


umber in the Specification 


communicated 
nicators are given in italics. 


the advertisement of the 
ive notice at the Patent O 
atent on any of the 
AGRICULTURAL APPLIANCES. 


1. D. A. Fyfe, Stratford, Essex. Chaff-C 


opposition to 
weneeed in heat 


compressed fodder and cut the fodder so that it 
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dust ; a series of short knives are provided which enter and 
traverse the fodder on planes at right angles to the chopping 
knife and in advance of it, so that any stalks which may happen 
to be more or less in line with the chopping knife are cut in 
pieces of the required length. (Accepted September 19, 1900.) 


ELECTRICAL APPARATUS. 


20,570. F. W. Lanchester, Birmingham. Dynamo 
Driving. (8 Figs.) October 18, 1899.—In this device for con- 
stant speed driving for the production of constant potential or 
constant current, which is stated to be applicable to the ignition 
dynamo of a motor car, the dynamo is driven with the inter- 
vention of mechanical friction, and is geared so as to be rotated 
at a sufficient speed even when the motor is working at its slowest. 
The armature or rotating portion of the dynamo with its fric- 
tional engagement device is resiliently supported in relation to the 


























field magnet of the dynamo and to the driving wheel of the 
motor in such manner that upon a slight increase of field mag- 
n over the normal, the armature, with the engaging device, 
drawn into or towards the field magnet poles, and away from 
= frictional portion of the driving arrangement. By this means 
+ pe be seen that it cannot be caused to develop electric poten- 
i or current appreciably greater than is required for the —_ 
inview. A higher gearing is brought into operation while the 
motor is being started by hand. (Accepted September 19, 1900.) 


Roo Stafford. Storage Batteries. 


oh » AL o. 
>. 98.) August 1, 1900.—The plates are not united into “ sec- 
tions,” but lugs between cells are interleaved, and lead-covered 


_ Fig.t. 
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huts on one bolt passin 
lugs into contact, 
trode and the cell-to-ce! 


through the double set serve to press all 
us completing at once the common elec- 
ll connections. The ends of the lugs are 


from abroad, the Names, &c., 
be obtained at the Patent Ofte Sale 
Buildings, lane, W.C., at 


fay 
of @ complete Specification, 
the grant of a 


21 rd, utter. 
(7 me ] October 28, 1899.—To enable a chaff-cutter to ee with 
8! not 
contain any long pieces, thus obviating the necessity for the usual 
sifting or opening out operation with ite attendant production of 


connected and removed without the necessity for withdrawing 
the bolt. (Accepted September 26, 1900.) 


12,321, 
tators. 
parts are held together by a screw and nut, the shaft being 
screwed and a nut upon it serving to grip the commutator be- 
tween two clamping plates the inner of which is fixed to the 
shaft. The commutator is made up and turned with annular 









channels, in which are rings of metal jacketed on three sides 
with channel-form rings of insulating material, the metal rings 
serving as contact faces for annular wedge secti 

on the inner faces of the clamping plates. A feature is made of 
the commutator ents ven expansion room between 
the zone at which they are held and the shaft. (Accepted Sep- 
tember 26, 1) 


22,020. W. P. Thompson, London. (F. Braun, Stras- 
burg, Germany. rtzian Telegraphy. (2 Figs.) Novem- 
ber 3, 1899.—According to this tion, the inventor claims : 
“In electric wireless telegraphy, the use of transformers, the 
primary of which is joined in the circuit of the air gap, and the 
secondary of which is connected with the sending wire.” The 
inventor claims that this arrangement (diagrammatically illus- 
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usually adopted, and as ap explanation the possibility of 
a poe. m4 in the cineat of the vertical conductor serving to 
damp or prevent the continuance of vibrations after the cessation 
of each spark of the series which constitutes one signal. It is 
also stated that the efficiency of the apparatus is not affected if 
the spark be allowed to 
(Accepted September 26, 1 


18,980, A. C. Crehore, Hanover, N.H., U.S.A., and 
G. G. Squier, W D.C., U.S.A. "Telegraphic 
Apparatus. [4 Figs.) September 20, 1899.—' vention 


relates to submarine telegraphy, and has for object to prevent the 
“heaping up-effect,” i.¢., the general rising of the record line 
when a series of consecutive unidirectional impulses are trans- 
mitted. Means are provided for diminishing the potential of the 
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signalling current in the case of impulses subsequent to the first, 
when unidirectional impulses follow consecutively. In one de- 
vice two contacts occupy adjacent positions on each side of the 
tape, and the contact made when two consecutive holes occur on 
either side serves to complete the actuating circuit of an electro- 
magnetic arrangement which introduces resistance into the 
circuit, or otherwise diminishes the effective potential of the 
generator. (Accepted September 26, 1900.) 


tish Thomson-Houston Company, 
Limited. TES Fe ecrest, Lynn, Mass., U.S.A.) Alternat- 
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F. Kaeferle, Hanover, Germany. Commu- 
(3 Figs.) erie, 1900.—In this commutator the various | th 


ion protuberance | are 


trated) gives a more vigorous signalling wave than the device | 94 


=e) less frequently than is now usual. | 7, 


(2 Figs.]. October $1, 1899.—In 
metals by heating them, but not , 


649 
current transformers for converting currents of constant 
ts of y and in wi 


repulsion bring 

such an extent as to decrease the current in the constant current 

winding to but little more than its o in 

this increase may be as small as 

movable coil are according to 
in such manner as by leverage to 

action of the excess current in greater 


situated farther There are 14 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7933. L. Pink and the Vulcan Manufacturing Com- 
Paes Ber 


» a8 well as their 
ferent combinations and with various reagen 
either of thesu' 
facture of incand: 
than can “ceria,” and that the effi 
mantles is greater than in those mad 
areas follow : 
ly consists 
in heating cerium hydroxide together with a solution of a bibasic 
organic acid, such as ic acid, malic acid, chloracetic 
succinic acid, and the like, allowing the solution to cool, 
ing the heating and cooling, and separating the 
he liquor, substantially as and for the 
products obtained by the treatment of 
ing to the process as 
the products obtained by the 
claim for the manufacture of escent bodies. 
descent bodies composed of thoria and either one or the other of 
the bases obtained by the process as specified in the first claim.” 
(Accepted September 26, 1900.) 


442, J. Ross and W. D. Cairney, . Ex- 
— ves. November 24, 1899.—In this chlorate powder vaseline 
is used in addition to wax, as it is stated that in combi- 


nation it serves to coat the particles of chlorate of potash more 
completely than would wax alone. Two prescriptions 
are given, the first of which specifies 87 parts of chlorate to 3 of 
charcoal, 7 of wax, and 3 of vaseline. (Accepted September 26, 1900.) 


22,712. C. BE, Bichel, Hamburg, . Explo- 
ives, November 14, 1899.—Trinitro-toluol and ammonium 
nitrate are consolidated by means of flour paste. A’ =aneee 
for use in mines is made by taking 8 parts ef trinitro- » 86 
parts ammonium nitrate, and these 
stances are mixed in a finely- 
edge roller mill, meanwhile < sprayed with 7 parts of water. 

eat and mi ical agitation are applied until the substance is 
thoroughly dry. (Accepted September 26, 1900.) 


HYDRAULIC MACHINERY. 
19,955. M.J.A Tap. [1 Fig.) October 5, 


. Adams, Leeds, Fig. 
1899.—In this combined hot and cold water tap, cold water only 
is passed when the tap is first opened, but upon being further 








turned, it opens the hot-water spring valve progressively in pro- 
portion as it nears its second upon which it y teoes 


the cold water orifice when the hot water supply is full on. 
(Accepted Septem .) 


26, 1 
MINING, METALLURGY, AND METAL 
WORKING. 
A. Reynolds, Sheffield. 


atus for smelting ores and 
an 
contact with fuel or furnace 






p= L377 








gases, placed on the bed of the furnace are a number of vertical 
— of refractory material which have 


of each vabe «channel 





ing Current 





for the reception of the bolt, so that a plate may be dis- 





ig.) October 80, 1899.— 
ternating 


Transformers. [1 Fig. 
For the purpose of obtaining better regulation in al 


provided with covers, and at the base 


is formed (or a notch is made in the lower edge of the tube), not 
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sufficiently large to allow solid material to pass along or through 
it, but allowing flow of liquid. The tubes being charged either 
with ore (along with flaxes, reducing and other agents, if neces- 
sary), or with metal to be melted, the furnace is put in operation, 
and the fused matter alone issues from the tubes, flowing towards 
a part of the bed from whence it may be tapped. (Accepted 
September 26, 1900.) 


LIFTING AND HAULING APPLIANCES. 


22,141. F.Toye,London. Lifts. [4 Figs] November 6, 
1899.—To prevent the spreading of conflagrations in buildings 
from floor to floor through the lift well, fireproof hinged flaps are 
provided inside the lift well at each floor level, and these are 



































hanically « ted by an arrangement operated by manual 
or hydraulic force, and so constructed as to allow of all the 
flaps being raised or lowered at one time, and when so raised 
or lowered, then retained rigidly in position. (Accepted Sep- 
tember 26, 1900.) 





PUMPS. 


12,800, Count M. Potulichi, Riga, Russia. Double 
ton Pump. (i Figs.) July 16, 1900.—In pumps having two 
directly-connected pistons in side-by-side cylinders connected at 
one end, and which alternately act to suck and force waterso that 





a delivery in one direction with but brief periods of intermission 
is obtained, the piston and cylinder on the side from which water 
is first drawn are made a little | than the cylinder and 
piston on the other side. (Accepted September 26, 1900.) 


12,014. R, Hudson, Leeds. Metal Shears. [4 Figs.] 
July 3, 1900.—In machines for shearing metal by circular cutters, 
according to this invention, and for the purpose of nipping and 
automatically drawing the metal plates into the cutters, a feed 
roller is secured coaxially to one of the cutters (than which it is 


ae 











La 
of smaller diameter), and beimy opposed to the fellow cutter, 
when op ang adjusted, serves by its aid to grip the metal sheet 
which en drawn forward with more certainty and regularity 


- oa) otherwise be readily obtainable. (Accepted September 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


93,685. A. Pilkington, Birmingham. Tubes. 
pace sa Fo: 1899.—Boiler — ee = ng Fpl may be 
employ r other purposes, is made of iron and s the iron 
forming that surface of the tube which is to come into contact 
with the water, and steel the surface for exposure to the heated 
gases of combustion. Iron and steel skelps or tubes are welded 
together acco tothe method described in Specifica- 
tion No. 1998. of up the nests for welding 
from skelps or tubes, waste ends of weldless tubes or tube uses 
may beemployed. (Accepted September 26, 1900.) 


057. G. Duncan, Aberdeen. Valves. [6 Figs. 
Nontnke: 4, 1900.—This emergency stop valve is ‘alieaa "te 
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attached to a spring-controlled throt*le valve in connection with 
the main stop valve on a steam boiler. The ratchet stop of the 
throttle valve is pivoted and may be mechanically released 
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by a lever in the engine-room should the valve close by 
reason of a sudden shock, or should it be desired to use the 
na as a preventer of racing. (Accepted September 26, 


21,866. F. Drake, London. Air Pumps. [1 Figs.) 
November 1, 1899.—In a steam engine air pump, according to this 
invention, neither head, foot, nor bucket valves are in the pump 
chamber, and in one arrangement thereof the head valves are on 
a division plate fitted between the water chamber and the hot 
well. The pump illustrated dispenses with the use of a hand 
valve plate or seat in the ee barrel, and its operation is as 
follows : Water and air from the condenser enters the pump 
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barrel through the inlet, and from thence ng into the pipe, the 
ay, descending forces the water and air through the said Pipe 
nto the lower water chamber, and the further descent of the 
plunger forces the air and water through an opening into the 
pump barrel and on to the top of the a, the plunger having 
reached the end of its downward stroke the inlet is closed, there- 
by preventing the rush of water and air from passing back into 
the condenser. (Accepted September 26, 1900.) 


TEXTILE MACHINERY. 


13,078. C. Dratz, Brussels, Belgium. Looms. [1 Fig.) 
June 23, 1899.—This loom is arranged to colour print the warp 
while weaving. The warp beam is immersed in a mordanting tank, 
and the threads are printed by a colour roller and afterwards dried 
by a steam cylinder. In order to prevent such motion of the warp 








threads as would be likely to cause want of sharpness in the 
outline of the pattern of the finished fabric, the warp is fed 
continuously by a screw worm motion, and an arrangement is 
provided by means of which the tension on the thread is equalised 
during the movement of the shed. (Accepted September 26, 1900.) 


‘ensen, Providence, R.I., U.S.4. Cloth 


8. J 
Meas . (5 Fegs.] October 24, 1899.—This invention re- 
lates to cloth measuring apparatus, but more especially to that 


5: ge OE 














part of the same which indicates the length of material which has 
rincipally for use in connection with 





steam admitted to a small operating cylinder by mechanism 


and is designed 
fo The machines col va rollers between which the cloth 


passes, and the apparatus, according to this invention, is designed 
to indicate the number of revolutions of one of such rollers, a 
certain number of revolutions indicating ee measure- 
ment, such as yards or fractions thereof. @ measuring roller 
is longitudinally extended, or in existing machines, an nsion 
is applied to its end, or mounted to run in contact therewith, a 
rubber or like on its outer circumference. ‘A 
bracket extends over the extension and carries a horizontal shaft 
upon which is a star-wheel, the points of which come into contact 
with a rib on the roller extension as it revolves. The shaft also 
carries a worm which e' a tooth- Il situated behind a 
dial and carried by a pintle to which a pointer is secured to indi- 
= — measurements on the dial. (Accepted September 26 
1900. . 


MISCELLANEOUS. 


22,300. S. Hunter, Wallsend, and G. Milne, North 
Shields. Packing for {3 Figs.) 
November 8, 1899.—To W age passage of liquid from or to the 
stern tube of a p er shaft, and Sepecially for use when the 
tailshaft is oil lubricated, an elastic metallic packing joint is 
provided between the end of the stern tube and the boss of the 


Fig.1. 























propeller. The packing is attached to and slides within the boss 
of the propeller, and its white metal facing is pressed inst the 
end of the stern tube by springs. A spring-actuated packing 
maintains a liquid-tight joint between the rotating packing and 
the cavity within the propeller boss in which it slides. (Accepted 
September 26, 1900.) 


18,560A, ¥. Aion, Breeton, 5. U.5.A. Tempera- 
ture Equaliser. (2 Figs.] September 14, 1899.—A tempera- 
ture equaliser for —— or other heat interchange apparatus 
comprises an interior and an exterior pipe, each provided with 
an inlet and outlet, the two pipes being separated by a helical 
serving of wire on the inner pipe, the sectional diameter of the 






































said wire being approximately equal to the width of the space 
between the pipes. The space between the turns of wire is deter- 
mined by the nature of the fluid to be circulated in the outer coil, 
but they must be sufficiently close together to allow of the pipes 
being bent together into the zigzag or other form which they are 
finally to take. (Accepted September 26, 1900.) 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 85 and 36, Bedford- 
street, Strand. 





Carre Breton Ratway.—The necessary concession for 
this line has been gone by the Canadian Government. 
The line is to run from Hawkesbury across the Strait of 
Canso to Louisburg, Nova Scotia, a distance of 100 miles. 
A branch is to be carried to Sydney, Nova Scotia. 





More Russian Raitwars.—Several additional lines are. 
about to be established in the Caucasus and on the shores 
of the Black Sea. The first of these lines, which will be 
2848 miles in length, is intended to unite the - of 
Novorossisk to the Trans-Caucasian system. It will 
leave the Vladicaucasian line at a point between Dinskaia 
and Stanichnaia stations; it will ran, vid Bjedouk- 
hovek, to the Black Sea at Touapacé, and it will follow 
the coast as far as Soukhoune-Kalé. The concession 
of - noe - run Srl 85 — the Government 
to have a t of pure in 25 years. r 
Govecnaeus will allow interest during ot of con- 
struction, which is restricted to 34 years. net ~~ 
in excess of 5 per cent. upon the ca tal outlay is to, 
divided between the proprietors and the State. Another 
line which is contemplated is intended to unite the va 
caucasian Railway to the Sadousk mines, belonging to the. 
Alaguir Company. A third line is intended to accommo- 
date the wine-growing district of Tsinondal and Kakhetie- 





in the Caucasus. 
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YARROW’S water-Tuse Boers. 


OUTSIDE DOWN PIPES. — As outside 
down pipes are considered meee by some 
engineers. Messrs. Yarrow & Co., Litd., are pre- 
pared to fit them if so desired. 


USE OF SALT WATER.—Boilers, to be 
suitable for lengthened service at must be 
capable, in case of need, of being worked with salt 
water, which may at any time be unavoidable - 
. through a leaky condenser. Experience has proved 

that the Yarrow boiler conforms to this require- 

ment. Scale collecting on the heating surfaces by 

. the occasional use of sea water, can be more readily 

removed in this type of boiler than in water-tube 
boilers having curved tubes. 


ECONOMY OF FUEL. — Exhaustive ex- 
periments and long trials under working conditions 
prove beyond doubt that this boiler is second to 
none in economy of fuel. 














STRAIGHT TUBES.—The distinctive 
feature of this boiler is its extreme enc pand Fey 
after lengthened experience in practical working, 
it has been found to be thoroughly reliable. 
The advantage of straight tubes is evident. They 
can be cleaned and examined internally and ex- 
ternally with facility, which is essential in every 
boiler intended for continuous service. 


























LOW AIR-PRESSURE.—The air-pressure 
necessary is exceptionally low. As evidence of 
this fact, on the official trial of the Torpedo 
Boat Destroyer ‘“‘Sokol” (built for the Russian 
Government in 1895) a speed of 29.7 knots was 
obtained, during three hours, carrying a load of 
30 tons, the mean air-pressure being 1g in. On 
the official trial of the Japanese Destroyer ‘‘ Niji” 
a speed of 31 knots was obtained, during three 
hours, carrying a load of 35 tons, the mean air- 
pressure being g of an inch. 





RETUBING.—Complete retubing of any boiler 
can be readily carried out without shifting its 
position, and any defective tube can be removed 
and replaced. 


Messrs. Yarrow & Co., Ltd., have the 
greatest confidence in recommending 
Boilers of this type for vessels of the 
largest size, or for land purposes where 
the space is limited, or the cost of trans- 
port heavy. 


NOTE.—Messrs. Yarrow & Co., Ltd., 
are prepared to give facility to Engi- 
neers in every part of the world to 
construct Bcilers of this type. 


ARRANGEMENT OF FORCED DRAFT. 
—The air on its way to the fire passes through 
non-return hinged doors at the sides and then com- 
pletely round the boiler casing, thereby rag + 
the compartment and coal bunkers cool. This 
arrangement offers greater safety as: compared 
with hinged dampers placed below the fire bars, 
where they are liable to get distorted through 
heat, or rendered inoperative by cinders pre- 
venting their closing. " 





oo bh pee cn tubes being straight 
throughout, the number of spare ones can be : : f 
ri reduced, as compared ii aban required Conclusive evidence of the success & advantages 


or boilers having tubes bent in various forms. of these Boilers will be given on application to 


Messrs. YARROW & CO. Ltd. Poplar, LONDON. 


TO WHOM APPLY FOR LICHNSE TO CONSTRUCT, : 
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SPECIALLY ADAPTED FOR PISTON VALYES, 
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List No. 8. 






















AS PISTON PACKING. 












1s more easily fitted in position than any other, owing to the round | Nothing so simple in the market. , < 
section of the steel. After working five years night and day without the slightest adjust- 
_Keeps the cylinder perfectly true and smooth. The Cheapest Piston | ment at 120 lb. pressure, is perfectly tight. : 
Spring made. Thousands in use (2000 supplied to one firm). Working on Locos., Marine and Stationary Engines. 
ALL FIRST ORDERS SENT ON APPROVAL. ; LIST FREE. 
Telegraphic Address : Metallic Packing, Steam Trap and Separator Makers, 8354 






“PISTONS, MANCHESTER.” 





Pendleton, Manchester. 
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2s PARIS EXHIBITION, 1900. 
Stone Breakers & Ore Crashers: (§j = <o=> 2==>-== B. 
seal ’ | 1 SILVER MEDAL ks 
- ws its a en Zs 2 > The “Boyle” System of Ventilation (Natural); Boyle’s Bs 
— TWE RESULT OF THIRTY YEARS’ EXPERIENCE. —— |i; Patent Air:Pump Ventilators and Boyle's Air Inlote i 
: ROBERT BOYLE & SON, Ltd, Venti 5 
H. R. MARSD EN, Soho F oundry, LEEDS. Fy 64, Houporn Viapvcr, | 110, a > 
> LONDON, E.O. GLASGOW. 3846 a 





OVER 10,000 IN USE. 


ILLUSTRATED LISTS IN ENGLISH, FRENCH, 4ND SPANISH. 


Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. 


MOSSBERG ROLLER BEARINGS, Lo. 


6, Victoria Street, London, S.W., 
Birmingham. 








Works, Stirchley, near 
MANUFACTURERS OF 





Rolling Mills, Cranes, &c., &c. 


Durability and Efficiency 
Guaranteed. 
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And the most eminent 








DAVEY, PAXMAN 


D. P. & Co.’s “Economic” Boiler is one of 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL 


ELECTRIC LIGHTING STATIONS 


MILLS & FACTORIES, &c., 
Witte GREAT SUCCESS. 





TELEGRAPHIC ADDRESS: —“PAXMAN, COLCHESTER.” 


80 FIRST-OLASS AWARDS: 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 


; 3965 
ROLLER BEARINGS for Motor Cars, Trams, Railways, 
SILVER MEDAL, Highest Award, Paris Exhibition, 1900. 


JOHN FLETCHER & SS, 


Telegrams; “Wuxuts, Mancunerzn.” Telephone: No, 2064. 





FINISHED MORTICE WHEELS A SPECIALITY. 
Fusrommr’s Patent Machine-Moulded Tooth Wed. Ey 
ae aes oa cate ee ee 

oe WiLiaM FLETOHRES Parawrep Lyverrions the fol- 

attained: GREATER ACCURACY, GREATER 


AS SUPPLIED TO THE ADMIRALTY. 
Engineering firms in the World. 8216 


EACLE FOUNDRY, SALFORD, MANCHESTER 
& CO., LTD., ENGINEERS 





PAXMAN'S PATENT “ECONOMIC” BOILER. 


















Filtrati 
of the largest quantities of 
muddy River and Canal 
Water by the aid of the 
REFERENCES TO A LARGE NUMBER OF THE MOST SUCCESSFUL 
INSTALLATIONS. 


TORRENT FILTER, 
PULSOMETER ENGINEERING CO., Ltd, ,, 


AT A NOMINAL COST. 
NINE ELMS IRON WORKS, LONDON, 8.W. 























& BOILERMAKERS, COLCHESTER. 


= D. P. & Co. are Makers of High-class Cornish, 


““ Essex,” Vertical, Locomotive, 
Safety, Water-Tube, Marine, 
and other Boilers. 


Lancashire, 
“ Economic,” 





Boilers made up to 200 Ib. working pressure. 


ALL RIVET HOLES DRILLED. 


Od 6901 
CATALOGUES, PRICE LISTS, ESTIMATES, &e., POST FREE. 


London Office: 78, Queen Victoria St., E.6. 

















— 





ae Somme 





WATER SUPPLY AND PURIFICATION. 





ARTESIAN WELLS BORED to any required depth from 12 inches diameter upwards. 
HARD WATER SOFTENING APPARATUS for Town Supplies, Manufactories, &c. (‘‘Archbutt-Deeley’’ System). 
**REEVES”’ PATENT FILTERS. 
Apparatus for the PURIFICATION of TRADE EFFLUENTS from Bleach and Dye Works, Paper Works, &c. (‘‘ Archbutt-Deeley”’ System). 
AUTOMATIC SEWAGE DISTRIBUTOR (Ridgway’s Patent) for the INTERMITTENT FEEDING of Filter Beds, and for ‘‘ BROAD IRRIGATION.” 
PATENT RETAINING and DISCHARGING VALVES. REVOLVING SEWAGE SPREADER, &c. 


MATHER & PLATT, LTD.., "Mechanical, Electrical, and Hydraulic Engineers, 


Salford Iron Works, MANCHESTER. *® 


LES. 


LONDON OFFICE: 50 & 51, LIME STREET, E.C. AX 
~ "fs WHEELS & 


STEEL CASTINGS. ~~ 


. HADFIELD’S. 


STEEL FOUNDRY CO., LD., SHEFFIELD. 


* MINING DRILI STEEL 





LONDON OFFICE: 14, Victoria Srreet, WEsTMINsTER. 
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One of our Specialities is 1. 
HADFIELD’S 


MANGANESE 
STEEL 


(Of which we are the 
Sole Makers under the Hadfield System and Patents), 


COMBINES 


EXTREME HARDNESS 








with GREAT TOUGHNESS 


‘asrasive soon, / STEEL FORGINGS: 

















==— BEST QUALITY. — 




















Nov. 23, 1900.] 


ENGINEERING. 





651 








EDUCATION AT THE PARIS 
EXHIBITION. 

Tue first group into which the contents of the 

Paris Exhibition were divided, was that referring 

to education and teaching ; it comprised six classes 


as follows : , ; 
Class I. Infant Schools, Primary Teaching, 
Adult Teaching. 


Class II. Secondary Education. 
Class III. High Schools, Scientific Institu- 


ns. 
wg IV. Special Art Schools. 

Class V. Special Agricultural Schools. 

Class VI. Special Industrial and Commercial 
Schools. i 

All of these classes were very extensively repre- 
sented, as will be seen from the following Table 
that shows the exhibits made by some of the prin- 
cipal contributing nations. Naturally, most of these 
exhibits were collective, so that the number of exhi- 
bitors was really considerably greater : 

Entries in Group I, Education and Teaching ; 
Paris Exhibition. 


Entries. 
France... 5311 
Hungary 405 
Russia... igs 312 
United States 252 
Mexico 168 
Italy ... 152 
Britain 36 
Germany 30 
Belgium 30 
sR a 26 


It would require far more space than is at our 
disposal to review even briefly the whole of this 
group ; we shall content ourselves, therefore, by 
noticing those exhibits which had a special bearing on 
technical training. This isa sufficiently wide subject, 
including as it does, systems which are in use among 
the different countries for technical, commercial, 
and industrial teaching, having the special purpose 
of training apprentices, workmen, and managers 
of industrial establishments: in practice and pro- 
cesses with which their careers may be closely asso- 
ciated. It aims at making them capable commer- 
cially, as well as efficient manufacturers, familiar with 
the financial management of a works or establish- 
ment, as well as able to handle machinery. Natu- 
rally, it is not expected that any one person shall 
acquire this wide range of knowledge, but it is re- 
cognised that the foundations may be laid on which 
the edifice of a future career may be raised. At one 
time almost all that could be learned came by 
practice ; this haphazard way of acquiring know- 
ledge sufficed when industries were more simple 
and the range of markets were contracted ; but 
to-day all conditions of trade and industry are 
entirely changed ; moreover, developments are con- 
stantly taking place; the methods of manufacture 
are improving ; products are more varied and more 
constantly altered in order to improve trade by 
stimulating demand. It is for this reason that 
many works are obliged to employ a large staff of 
industrial artists who are continually devising new 
types of manufacture, and who cannot do this 
work under favourable conditions unless they have 
been trained with a technical ‘knowledge of the 
industry to which they are attached. 

It was in order to fill these requirements in 
France that a whole series of technical, commer- 
cial, and industrial schools have been founded, and 
from which large exhibits were made on the Champ 
de Mars. We may remark here that the exhibits in 
the first group were clearly separated, so far as France 
Was concerned ; it was entirely otherwise with most 
of the foreign nations, probably through want of 
space. Group I. was, for the most part, mixed up 
confusedly with Group III., that comprising ap- 
pliances and processes for the liberal arts. 

Naturally, the French exhibit in this, as in all 
other groups, was the most extensive, and in this 
case certainly one of the most interesting. The 
teaching exhibits, always on account of this want 
Of space, were scattered considerably ; they were to 

found on the ground floor and on the first storey 
of the Educational Building on the Champ de 
Mars, and, in addition, in a large pavilion forming 
an annexe to that building. This pavilion was con- 
hected to the latter by ey which it was some- 
What difficult to discover. Visitors in consequence 
— not at all numerous, and a great part of the 

ue of the collection was reduced, use 80 
— time and trouble had to be spent in ascertain- 
regi it was located. However, the contents 


by a review of the exhibits in the main building. 


training ; 


to industry. This was especially 
exhibits sent by the Normal School of Drawin 


tions, essential 


manufacture ; there were designs of wall papers 


in industry. 


who will have to take a 
manufacture of art work. 


training for the employés. 


Christian Brothers. 


suited for all classes of decoration. 


ture, metal working, weaving, and other industries. 


lies the secret of successful industrial art. Pos- 


a tendency to rely for effect wholly upon decora- 





annexe was of sufficient importance to merit 


of the wood which is employed. A fine contribu- 


a careful investigation, which can be supplemented 


On entering the main building, devoted to 
education and teaching, the visitor saw a number 
of exhibits belonging to Class 4, that of artistic 
and although this lies outside the 
scope of this review, there was a good deal 
in it which ought to be noticed, because a con- 
siderable part of the exhibits belonged espe- 
cially to decoration and the application of art 
the case with the 


(Ecole Normale d’Enseignement du Dessin), which 
included a —_ collection of decorative composi- 

y useful from a practical point of 
view in many industries. There was also the con- 
tribution of a school directed by Mr. Guerin, sub- 
sidised by the State and by the Ville de Paris, and 
where there were not only designs which applied to 
a great variety of the arts and crafts, but also 
the execution of models from drawings; in this 
collection were shown, for example, an admir- 
able series of designs for tiles, prepared with 
the double object of suitable effect and ease of 


examples of hammered ironwork, and a large 
number of other objects in which art is expressed 
In this exhibit a principle was 
evident, to which we shall have to refer more than 
once in this review—the evident appreciation that 
in the work of industrial design, effect which pleases 
the eye was regarded of secondary importance ; the 
first being that the object, whatever it may be, 
should be produced under good conditions and at a 
a which should not place it outside the market. 

erein lies one of the best qualities which rule in 
the technical designing schools in France, and the 
importance of which cannot be over-estimated in 
the education of workmen, foremen, or managers 
art in the design and 

e may notice in pass- 
ing the fine exhibit of the National Factories of 
Beauvais, where tapestries of the most costly de- 
scription are still made at the charge of the State, 
and the personnel of which are individually trained 
by making their apprenticeship in a school which 
forms an annexe to the factories. In this school 
the pupils study not only the various processes for 
producing the tapestry, but also drawing and 
painting, in order that they may be qualified to 
prepare practical and artistic designs, which can 
be put into execution with the appliances and 
machines possessed by the factory. Belonging 
wholly to the State, the products of the Beauvais 
looms do not come into competition with those of 
the ordinary manufacturer ; the art is extremely 
costly, and the great interest attaching to the in- 
stitution is undoubtedly the admirable system of 


Near the Beauvais exhibit were others from 
uite a series of schools, whose object is to prepare 
their pupils for all those industries in’ which 
France enjoys a high reputation, such as furniture, 
jewellery, &c., and where the first principles in the 
art of decoration are well understood and taught ; 
the practical effect of these schools was evidenced 
in the innumerable models of good taste which are 
characteristic of these branches of French industry. 
One such school belongs to the Order of the 
The basis of their training is 
curious : it is founded upon the utilisation of all 
sorts of natural forms, especially of plants and 
flowers which have been combined and conven- 
tionalised into an almost endless series of designs, 


Numerous examples of this sort were to be met 
with in the exhibits of technical design and indus- 
trial decoration ; unfortunately, it is impossible with 
a few words of description to convey an idea of 
the success with which they are applied to furni- 


A first condition in each case is, that the teacher 
and those of his pupils who profit by his instruc- 
tion, should first understand the technique and 
the processes of the loom, or other appliance for 
which they create the models, and that they should 
only devise combinations and projects which these 
processes and the materials employed should render 
easy, or at all events possible, of execution ; in this 


sibly some exception might be taken in the training 
schools for the furniture industries, where there is 


tion, and to underestimate the value of the beauty 


tion was made by several schools of the class of 
that of St. Quentin (Ecoles des Arts Industrielles 
de St. Quentin) in the Department of the Aisne, 
where the training is exclusively confined to the 
designs of fabrics, and the production of those 
beautiful models which characterise the French 
arts — crafts. rp is pregenc var 
centre of a great textile industry, the speciality o' 
which is the production of muslins and lace, and 
the exhibit showed very clearly the manner in 
which pupils are taught to find the elements of 
decoration which will produce the best effect in 
these fabrics, combined with facility of execution. 
Close beside was the exhibit of the Ecole Nationale 
des Arts Industriels de Rouen, and possibly this 
exhibit was even more instructive; here were 
interesting collections of coloured yarns employed 
in teaching the principles of dyeing, and which 
showed the care with which this important branch 
of industry is studied. 

The National Fine Arts School of Lyons exhibited 
some marvellous decorative compositions for the 
silk looms, as well as silk fabrics made from these 
designs by local manufacturers. In this manner it 
is possible to form an exact idea as to the effect 
produced by the designs when they are transferred 
from the paper to the fabric; it is quite certain 
that nothing so commercially beautiful and artistic 
has ever been shown in an exhibition before; and 
the results exhibited were clear evidence of the | 
admirable system followed in training the designers, 
and the effect they have produced upon the manu- 
factures, which are raised to a high level among 
the industrial arts. Another special feature remains 
to be mentioned in this connection, which is that 
the artists follow closely the variations in public 
taste, seizing upon the somewhat vague idéas 
dictated by fashion and improving upon them: 
Herein lies one of the secrets of commerci 
success, which is to follow and stimulate demand, 
not to dictate to it. 

In France, those schools are legion which have 
for their special object the application of the 
graphic arts to various industries, and they were 
so largely represented at Paris that it is impossible 
even to catalogue their names. One was lost in 
admiration once more at other marvellous produc- 
tions from the Lyons School ; then attention was 
attracted by the remarkable designs of the school 
at Luxeuil: designs specially intended for the 
manufacture of certain classes of lace, which is a 
special industry of that district. Further on were 
the examples of watch cases sent by the Horological 
School, of Besangon, of which we shall have further 
to speak as a centre of strictly technical teaching. 
What the Beauvais factory has done for tapestry, the 
National Porcelain Works, of Sévres, have effected 
for ceramics; they have established a school in 
which the staff of artists and modellers is trained, 
and at the Exhibition a truly remarkable collection 
from this school was displayed ; it is to be regretted 
that this State manufacture is conducted with but 
little profit, which suggests that the establishment 
has lost sight of commercial considerations in their 
pursuit of artistic perfection. The fact indicates 
that a State training, not only in France, is not the 
best for the production of workmen or collabora- 
teurs for private industries. Of considerable 
interest were a certain number of exhibits from 
establishments for manual training ; art, metal, and 
wood work, leather work, &.; these form, as it 
were, a supplement to those schools which confine 
themselves to drawing and decoration ; a general 
criticism may be made that, so far as could be 
judged from the exhibits, this manual training is 
scarcely practical in this sense: that it appears to 
develop dexterity, rather than real knowledge of the 
trade. Itis to be regretted that a very imperfect 
system was observed in the arrangement of these 
exhibits ; or, rather, we should say, that absence of 
system was the rule. For example, adjoining the 
exhibits of the manual schools, were those from 
another school of design and composition ae 
to textile industries; this is the school of 
Tarare, which showed some very beautiful designs, 
especially of curtains, with examples of the 
finished work adjoining the original composition. 
Near this was the exhibit of the National Gobelins. 
factory, the designs of which are wholly unattractive, 
in spite of their reputation ; another illustration 
of the advantage which private industry has over 
those of the State. Further evidence of this was. 
given by the large exhibit of the Paris Ecole des 
Beaux Arts, which comprised a large number of 
ambitious designs of decoration to be executed by 
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art workmen, jewellery, clock and watch decoration, 
&c ; these designs indicated great complication and 
a want of knowledge of the .practical methods of 
work, so that many of the projects shown would be 
impossible of execution, and in all cases very costly. 

ere is, however, one State school—that of the 
Decorative Arts— which consists really of three 
establishments, of which one is at Limoges, and the 
other two in Paris, where students are admirably 
trained in the industrial arts. The Limoges estab- 
lishment is intended only for training pupils in the 
porcelain industry, of which that town is one of the 
greatest centres in the world. The pupils turned 
out from this school never fail.to command a posi- 
tion, because it is known that their training has 
been thoroughly practical. The two Paris schools, 
one of which is reserved for women, are devoted 
to drawing, modelling, sculpture, metal-working, 
and all the crafts and arts necessary for those 
State employés who are required for such work. 
Excellent results are obtained in these schools, as 
could be seen from the extensive exhibit they 
make in the Champ de Mars. Unfortunately, no 
information was available as to the system followed 
in these establishments, although certainly such 
information would be of considerable interest and 
value. 

A visit to the upper gallery was necessary to 
find what referred to manual teaching in the midst 
of the purely scientific exhibits from the universi- 
ties, and a mass of other collections which does not 
properly belong to primary instruction at all. 

Speaking generally, an admirable system of 
education in France is the introduction of manual 
teaching in primary schools, especially for boys ; 
it has been fully recognised that compulsory 
education considerably retards the time when 
children are ready to commence their apprentice- 
ship, so much so, indeed, that in many cases their 
hands lose the delicacy of touch necessary for their 
new training, involving further loss of time before 
this deficiency is made good. | Another motive for 
introducing manual labour is to counteract the 
undesirable tendency on the part of the children to 
despise mere handwork, when their course of train- 
ing comprises higher things. It is the result 
everywhere of compulsory education that many of 
the pupils not only regard their parents as inferior 
to themselves, but they acquire a contempt for the 
life of an artisan. By the French system, manual 
labour and intellectual work are pursued together, 
so the pupils are gradually brought to understand 
the interest and the dignity of the workman’s 
career. It is this system which explained the 
presence in the galleries of the Champ de Mars, of 
a large number of exhibits of handwork coming 
from the primary schools. The character of this 
work is open to the criticism that it is not 
in the least degree practical, and that the useful- 
ness of the system might be greatly extended if it 
were carried on with a view to its practical utility. 
Under the most favourable circumstances, however, 
it is evident that the small amount of manual train- 
ing that could be given in the primary school, 
would never create a workman, and for this reason 
othertraining establishments are organised, intended 
to help forward the future apprentice in the know- 
ledge of the trade which he intends to follow. No 
doubt these establishments have their advantages, 
but itis only in the actual works that the appren- 
tice finds his real training. Of this kind is the 
National Practical School for Workmen and Fore- 
men of Cluny (Ecole Nationale Pratique d’Ouvriers 
et de Contremaitres) ; this only dates back for about 
ten years, and its title fully indicates its object. 
The Ecoles d’Arts et Métiers were established 
originally only for the training of foremen, but in 
consequence of the direction given to the studies, 
the pupils from these schools became fitted for 
positions of managers in secondary works, some- 
what like those who come from the Ecole Cen- 
trale des Arts and Manufactures, where they are 
trained to become ee of works, chief 
draughtsmen, &c. So that the original purpose 
was changed and pupils are no longer ready to take 
situations as foremen, still less as workmen. It 
was for this reason that it was decided to create a 
secondary establishment, on somewhat a lower 
level than the Ecole d’Arts and Métiers, but 
superior to the apprentice schools that were 


founded, either by the State or by the councils 
of different guilds of industries, The programme 
of admission to the school established with 
this object, at Cluny in the Department of Sadéne 
and Loire, is similar to, but more easy than, that 





of the Ecole d’Arts et Métiers. As to the course, 
it includes somewhat elementary science, trigono- 
metry, geometry, physics, chemistry, and industrial 
drawing. To carry out the practical training which 
takes a prominent place, four workshops are estab- 
lished, one for locksmiths’ work and machine fitting, 
and one for cabinet-work ; a foundry and a forge 
and boiler-shop. Naturally, the manual labour in 
these schools occupies a much more important 
place than in the Ecole d’Arts et Métiers, and the 
objects exhibited showed that the pupils acquire 
considerable mastery of their respective callings, 
whereas in all State establishments the methods of 
work do not keep with the time, and the 
pupils entering on their terms of apprenticeship, 
must find a very different state of things in the 
shops, to those to which they have been accus- 
tomed. 

In consequence of the influence of compulsory 
instruction, also as a natural result of modern in- 
dustrial organisation, the French Government, not 
trusting to private initiative, has gone further ; it 
has established apprenticeship schools, so as to 
supply the ranks of industry with young workmen 
well trained to their calling, and also to impart 
manual dexterity and special technical knowledge 
to students who intend afterwards to enter the 
secondary technical schools. For this p e@ pro- 
fessional schools were established, the exhibits of 
which were displayed in the educational palace on 
the Champ de Mars; these are the Vierzon, Voiron, 
Armentiers, and Nantes schools. Generally speak- 
ing, and with a curious want of consistency, these 
establishments comprise a mothers’ school for very 
small children, a primary elementary school, and a 
primary superior school, where the pupils receive 
a three years’ course of training of —_ interest. 
In addition to the ordinary course, which iscommon 
to nearly all the superior primary schools, and 
which is the common rule for compulsory educa- 
tion in France, the technical course is based on 
working in wood and iron; but there is besides 
a special programme, associated with a par- 
ticular industry of the district; weaving, for 
example, as at Armentiers, and at Voiron ; the con- 
struction of agricultural implements at Vierzon, 
&c. At Nantes the direction of special training 
is towards the merchant service and the engine- 
room of the Navy. 

All the exhibits sent from these establishments 
to Paris were excellent, but they unfortunately 
afforded no real information as to the practical 
value of the workmen turned out by them. 

We have still to study a very important section 
of technical and commercial training in France, of 
which a considerable number of exhibits were to 
be found in the pavilion annexed- to the main 
building. It may be said, without yr 
that this pavilion contained all exhibits belonging 
to real technical teaching in France and of com- 
mercial and industrial training, as well as of some 
superior establishments like the Ecole Centrale des 
Arts and Manufactures, and some schools of a lower 
order. Although there was in this pavilion a 
very unfortunate want of arrangement, a great 
deal of valuable information could be obtained. It 
should be remarked that the Minister of Commerce, 
who has the supreme control of the surveillance 
and direction of technical and commercial training, 
had the excellent idea to instal a library at one 
end of the pavilion, in front of the space reserved 
for the Ecole Centrale. This, visitors were free 
to consult during certain hours of the day, and 
as. it contained all that has been printed in France 
on the special training to which this exhibit is 
devoted, it may be imagined, it was a very com- 
prehensive source for information. 

The Ecole Centrale, which is the abbreviated 
name of the French School of Arts and Manufac- 
tures, is an establishment in which is certainly 
given the best superior and practical training for 
engineers ; it is especially intended for those whose 
career lies in all branches of private industry, and 
not for Government engineers who come from 
the Ecole Polytechnique and its branches. In the 
opinion of many ns this last-named school is net 
oF so useful a character as the Ecole Centrale, the 
certificated pupils of which are so universally 
appreciated by private manufacturers. The Ecole 
Centrale, after a number of years, became a State 
school ; but it has always followed the lines of its 
original broad organisation, while its course of 
study is constantly being modified to suit pro- 
gress. The exhibit of the Ecole Centrale con- 
sisted of programmes, publications, and draw- 





ings, prepared by the pupils. It was placed in 4 


special room at the end of the pavilion. Up to 
the present time the school has sent out more than 
8000 engineers, who have made careers for them- 
selves, not only in France, but in various parts of 
the world. The course of this school lasts for three 
years ; it has the advantage of «being continuous 
pine and the third year only is devoted to 
specialisation on particular subjects. 

To follow a logical order of the exhibits, which, 
as we have already pointed out, had nothing in 
common with the arrangement actually made in 
the pavilion, it was necessary to descend to the 
ground floor where were the exhibits of the Arts et 
Métiers Schools, and of which the special function 
now is to train engineers, rather than foremen, as 
in the old time. hen these schools were created 
at the end of the last century, it was intended by 
their founders that they should fill a réle analogous 
to that which belongs to the technical schools of 
Cluny, Armentiers, and others. The pupils had 
at the same time as they followed their general in- 
struction, to pursue the study of some special 
calling. At the present time all this is changed, 
the alteration dating back to 1885, when the pro- 
grammes for admission and the course of study 
were remodelled, in order to raise the standard of 
instruction suited to the development of industries. 
At the present time there are four schools of this 
class which were advertised at the exhibition by 
apparatus of various kinds, and by different classes 
of machinery ; one of these schools is quite modern, 
having been only established for about a year. Their 
special characteristic lies chiefly in the fact of so 
much time being devoted to manual training. The 
results obtained appear to be very satisfactory. 
During the three years of the course each pupil 

six hours daily in one of the various shops 
—either the fitting or pattern-making shops, the 
forge, or the Scam it is intended to establish 
@ spinning and weaving section in the new Arts 
and Métiers School, at Lille. It is a matter of 
common knowledge that the result of the system 
followed at these schools is such as to ensure, for 
the certificated students, good positions in various 
factories ; certainly the efficiency of the pupils was 
attested by the excellent specimens of work shown 
at the Exhibition. 

The want of order in arranging the exhibits made 
it difficult to follow any system in this review. 
We may note the exhibit from a certain number 
of schools which assure a supply of young men 
qualified for apprentices in different callings ; these 
schools are—some of them—private undertakings, 
while some are subsidised by the State. For 
instance, there is the professional school of jewel- 
lers, established by the Syndicat de la Bijouterie, 
of Paris, and which has done some admirabie work ; 
the training at this school is exclusively practical, 
and is in the hands of men who are neither 
Government professors nor functionaries, but 

ractical art workmen. There was much to admire 
in the exhibits of jewellery, silverwork, &c., pre- 
pared by the pupils of this school, and which are 
put into execution in the workshops belonging to 
the establishment. In this way workmen are deve- 
loped who are capable of understanding the best 
way of carrying out designs entrusted to their 
charge, and also designers who are able to combine 
imagination with practical requirements. 

Equally admirable were the exhibits of the 
technical schools of Elbeuf and Sedan, where 
practical cloth designers and weavers are trained ; 
or again, the apprentice schools founded by the 
Paris Guilds of Upholsterers, Cabinet Makers, and 
Carpenters. , 

Among the official schools should be mentioned 
those of the Ecole Gutemberg, where apprentices 
are trained for the printing trade ; and the horo- 
logical schools of Besancon and Cluses ; all of these 
made fine exhibits. The last two named are of 
special importance, and were established in the 
centres of districts where the clock and watch- 
making industries of France are concentrated to & 
remarkable degree. The Besangon school was 
established to give the pupils thorough theoretical 
training in horology, as well as a J manual 
education, which it is impossible to acquire 1n the 
factories of the district on account of the minute 
specialisation of the work. The special — 
of this school is to train the pupils for ts 
positions of foremen of shop managers, 48 W® 
as to make them, if they have the aptitude, 
mechanics of the highest class for scientific instru- 
ment work. The course of study at the Besangom 
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School is at least three years, and the work is 
supervised by a Commission which is not exclu- 
Sively administrative ; the theoretical training is 
always concentrated in the direction of its applica- 
tion to watch and clock making. As for the prac- 
tical course, the pupils first acquire knowledge to 
plage the instruments necessary for the manu- 
acture of watches, and afterwards the making of 
watches and chronographs of the most complicated 
ter ;_ this involves a training in the cutting 

_ mounting of jewels. There is in the school a 
vision for pupils of unusual ability ; these follow 
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a special course of training for the highest branches 
of the profession. It is intended to complete this 
establishment by an electrical department and a 
complete plant of watchmaking machinery. 

e watchmaking school of Cluses differs in its 
organisation from that of Besancon ; its object is 
to train competent workmen to make all the 
various parts of a watch and other scientific in- 
struments used in the arts and sciences, and also 
to instruct young men who will become manu- 
facturers or managers. The course of study lasts 


‘for three years, and the practical training is given 





in four workshops, to which has been added an 
electrical department, where the i yo vour of 
electricity, especially in telegraphy and telephony, 
can be studied. 

Corresponding in some measure with all these 
various technical superior schools, there have been 
established in France many commercial superior 
schools, all, or nearly all, of which were represented 
at the Exhibition; besides, there is a very large 
number of important secondary schools, devoted to 
commercial and industrial training, and many of 
which also sent exhibits. Among the first-named 
may be mentioned the superior commercial schools 
of Paris, Lyons, Havre, Marseilles, and Bordeaux ; 
ior commercial schools, and the Com- 
mercial Institute, of Paris ; and others of equally 
good standing at Rouen, Nancy, Lille, and Mont- 
pellier. The greater number of these schools are 
subsidised by the State, which has this special 
advantage for the pupils, who complete their 
course. with a diploma, that they are only com- 

lied to follow. one year of military training 
instead of three. To enter these schools, it 
is necessary to aes a preliminary examina- 
tion in modern languages, elementary mathe- 
matics, physics, chemistry, and history ; diplo- 
mas are granted to pupils on leaving the 
school after a successful final examination. It 
would take us too far to give any details of the 
course of training followed in these establishments, 
but, as an indication of the others, some idea of 
the system in the Commercial Superior School of 
Paris, may be given briefly. Pupils are required to 
learn two foreign languages, book-keeping and finan- 
cial mathematics, economic geography, commercial, 
maritime, and industrial legislation, litical 
economy, fiscal legislation, commercial history, 
chemistry applied to commerce and industry, 
technology, applied physics, handwriting, drawing, 
and mechanics. Naturally, the details of the pro- 
gramme are modified according to the district in 
which the schools are situated, as was evident in 
examining the various exhibits sent ; thus, in the 
collection from the commercial school of Lyons, a 
large number of exhibits refer to chemistry and the 
silk industry, as well as to commercial matters. 

As to the numerous secondary commercial and 


the su 


| industrial schools which are scattered throughout 


France, their organisations are naturally somewhat 
various, and we must content ourselves by giving 
some characteristic details of a few of these estab- 
lishments. For example, there is that of Havre, 
which is divided into a school for boys and another 
for girls. The former is an apprenticeship school, 
in which all the pupils live at their own homes ; it 
possesses machine-shops, a forge, locksmiths’, and 
cabinet-shops, and a foundry and boiler-shop ; in 
this school a special branch has been created for 
training mechanic apprentices for the navy, a 
development due to the location of the school. 
The course of technical training is a very wide one, 
including mechanics, drawing, electricity, <&. 
Familiarity with machinery employed in various 
industries isencouraged ; and, on the economic side, 
the relations between masters, foremen, and work- 
men, hygiene, management of workshops, &c. 
There is an adult branch attached to this school. 

On the girls’ side a useful course of commercial 
training is followed: single and double entry 
book-keeping, writing, mental arithmetic, practical 
knowledge on merchandise, some elementary 
physics and ——-, sewing, stenography and 
typewriting. another section the girls are 
taught drawing and its Be gy-semrs to the cutting 
out of garments, indus drawing, and decora- 
tive composition, modelling, French, geography, 
history, chemistry, and mathematics. There are 
very many schools in France organised on a similar 
plan, but according to the districts in which they are 
situated, the manual training ofthe pupils is specially 
directed to the principal industries of the district. 
Thus, in the great textile centres, the students 
follow special courses on spinning and weaving, or 
on the construction of textile machinery. These 
various secondary commercial and industrial schools 
are well represented at the Exhibition. Did space 
permit, it would be of great interest to follow in 
much closer detail the educational system now in 
force in France ; sufficient, however, has been said 
to show that the same spirit prevails a the 
country, which is calculated, with but little chance 
of failure, to give to the rising generation of France 
the best possible opportunities for qualifying itself 
to fill almost every occupation, or to follow any 
career. (Zo be continued.) 
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SOME EXISTING GAS-DRIVEN POWER 
PLANTS. 
By Pair Dawson. 
(Concluded from page 591.) 

SeveraL very successful producer-gas plants 
have been designed and erected by Messrs. K6r- 
ting Brothers, whose installation at Clausthal, in 
the Hartz, is illustrated on page 653. The plant 
in question was laid down in 1897, to supply 
both light and power, but chiefly light, to the 
town of Clausthal and its neighbour, Zellerfeld. 
The populations of these towns are respectively 
9000 and 4500, and in the two towns together there 
are 3500 incandescent lamps of 16 candle-power, 
155 lamps of 25 candle-power, and 20 arc lamps, 
while the amount of power supplied to motors is 
about 50 brake horse-power. 

The generating station is designed to accom- 
modate three gas producers and three gas engines, 
but at present there are only two installed. The 
engines are of the usual Korting type. They are 
horizontal, single-cylinder, single-acting engines, 
with one flywheel, running at 140 revolutions per 
minute and developing 70 brake horse-power each. 
By means of a special appliance, with which the 
engines are fitted, a variation in the speed of 15 per 
cent. can be obtained. The governors used are 
of the vertical centrifugal ball type, and do not 
permit a variation in the speed of more than 3 per 
cent. when 50 per cent. of the load is suddenly 
thrown on or off. Each engine is directly connected 
to a continuous-current shunt-wound generator, the 
armature of which is mounted upon the shaft of 
the engine next to the flywheel. The generator gives 
an output of 46 kilowatts at 240 to 345 volts when 
running at 140 revolutions per minute. To produce a 
more uniform load upon the engines a storage battery 
has been installed. This battery contains 132 Tudor 
cells and has a capacity of 334 ampere-hours. It is 
arranged in parallel on the three-wire system of 
distribution. Fig. 31 shows a plan of the plant as 
it will be when completed, od Fig. 30 is a cross- 
section of the station showing the gasholder, and 
one of the gas engines. The latter take their supply 
of gas from a Jarge main pipe which runs along the 
back of the engines in a trough in the floor. ‘This 
pipe is connected by a smaller pipe to the gasholder. 


The exhaust from the gas engines is carried’ by | ~ 


underground piping to exhaust silencers situated 
outside the engine-room. 

The water used by the gas producers, and for 
cooling the cylinders of the gas engine; is taken 
from a stream, and after use most of it is returned 
to the stream. The quantity of water used is 
approximately 50 litres per brake horse-power 
hour. The water is pumped into a reservoir 
situated under the roof of the engine-room, by 
means of a pump driven by an electric motor, the 
water flowing from the tank through the jackets 
of the engines. A hand pump can be used instead 
of the electric motor, in case of a breakdown. 

The continuous-current generators are run as 
motors by the accumulators to start the gas engine. 








TEXTILE MACHINERY AT THE PARIS 
EXHIBITION. 
(Continued from page 588.) 

Te cotton fibre has now passed through the series 
of operations which fit 1t for the final process that 
will convert it into yarn. The last drawing opera- 
tion has reduced it to the desired fineness, a much 
more extended twisting process will give it the 
necessary strength; the yarn has then to be re- 
wound in such a way as to make it convenient for 
the various operations of weaving. Up to this 
stage, all the machines which were seen at the Ex- 
hibition were constructed on the same principle, and 
without any very great vamations or modifications 
in detail, by the various manufacturers. But it is 
otherwise with the spinning frame. Messrs. Platt 
Brothers and Co. construct the self-acting winding 
mule ; Messrs. Dobson and Barlow do so likewise ; 
Messrs. Brooks and Doxey make the continuous 
ring machine ; and the Société Alsacienne de Con- 
structions Mécaniques also make the continuous 
frame on the Vimont-Bezin type. The self- 
acting mule, as it is made to-day, is certainly one 
of the most complicated and ingenious of ma- 
chines. The whole of its functions, that is to say, 
drawing and twisting of the roving, and then the 
building of the yarn into a cop, isdone by mechanical 


draw frame, has three pairs of draw rollers between 
which passes the cotton roving coming from the 
previous process. The bearings of the rollers 
are fixed to supports, which are bolted to a long 
beam of cast-iron E, Fig. 12; this beam is supported 
at frequent intervals by frames. The spindles upon 
which depend the operations of twisting and re- 
winding are mounted on a carriage, which can 
travel to and fro, approaching and receding from the 
drawing rollers. This carriage is mounted on wheels 
K L, and runs upon the rails M N. If we con- 
sider a thread held at one end by a pair of deliver- 
ing rollers, and at the other by some point on the 
spindle B, which is inclined towards the rollers 
(see Fig. 12), if the spindle is made to revolve, 
the thread will be wound around it spirally until it 
reaches the top of the spindle; if the thread is 
properly stretched between the rollers and the 
top of the spindle, as this latter continues 
to. revolve, it is evident that at each revolu- 
tion the thread will slip off the top and will 





and the spindles should be increased, and that the 
guide should fall, without, however, letting the 
threads go slack. In lowering the yarn guide the 
mechanism turns the spindle backwards in order to 
unwind a little of theyarn upon it, and it is only when 
this has been done that the carriage moves inwards 
and commences rewinding. This portion of the 
process is divided into two periods: rotating the 
spindle so as to unwind a small part of the thread, 
and starting the carriage forwards for rewinding. 
Every self-acting machine carries out these four 
processes, which are entirely distinct, and always 
follow one another in the same order. While the 
carriage runs out the spindles are driven by a 
double pulley V fixed to the motor shaft; the 
cord coming from this pulley transmits move- 
ment to the drum T, and as the distance between 
this pulley and V increases with the outward 
movement of the carriage, it is obvious that the 
driving cord must be adjustable to suit the move- 
ment. To this end it is passed over a certain 
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always remain in the same position ; the thread 
will be obliged to turn around the top of the spindle, 
and for each revolution of the latter, that part of 
the thread comprised between the rollers and the 
point of the spindle will be twisted. The same 
thing will take Peo if the rollers, instead of 
being fixed, feed the thread forward while the 
spindle recedes bodily at a speed equal to that 
of the delivery; the twisting will commence 
near the spindle and be transmitted towards 
the rollers; whilst the latter feed the thread 
forward, the carriage travels back, always keep- 
ing the thread stretched at the same time 
the spindles are twisting it by their revolu- 
tions. When the carriage has travelled to the 
outer end of its stretch, it and the rollers are 
stopped ; the spindle, however, continues to turn 
to complete the torsion. When this is completed, 
the spindles are stopped in their turn; the whole 
of these movements are included in the two periods 
which are automatically completed by the self- 
acting machine: first period, formation of the 
thread, outward movement of the carriage, com- 
mencement of the twist; second period, comple- 
tion of this latter operation. The mechanism has 
now to wind up the twisted yarn upon the spindle. 
To accomplish this, the machine carries a thread- 
guiding device I, which is free to turn arourid an 
axis ; to bring this guide, and also the yarn, to the 
point at which it will conmmence to rewind, it is neces- 





means. The self-acting machine being essentially a 


sary that the length of the yarn between the rollers 
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number of transmission pulleys, and then over a 
pulley R mounted in the carriage in such a way 
that whatever might be the position of this latter, 
the cord is always properly stretched. Movement 
is thus transmitted to a horizontal shaft, running 
the whole length of the carriage, and called the 
spindle shaft; on this shaft are mounted tin 
rollers, which control the movement of the spindles 
by means of transmission bands. : 

The degree of twist given to the thread is care- 
fully regulated ; it depends on the number of the 
thread and the use to which it is to be put. Pro- 
vision has to be made, therefore, to limit the 
amount of torsion, which depends on the number 
of turns of the rollers in relation to those of 
the spindles. When the driving shaft has made 
the requisite number of revolutions, it has to be 
eoapel ; this is effected by means of a wormwheel 
gearing into an endless screw, which, when it has 
made one revolution, stops the pulley V. By this 
means the amount of torsion can be accurately 
regulated. The horizontal travel of the carriage 1s 
controlled by means of a grooved pulley placed 
near the feeding rollers; at the other end of the 
frame is a transmission pulley, from which a cord 
passes to the carriage. As an exact degree of 
tension has to be maintained on the thread between 
the cylinders and the spindle, it is necessary that 
the movement of the carriage should be perfectly 
regulated and synchronised with the movement of 
the cylinders. 
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When the carriage has reached the outer end of 
its stretch, the cylinders and feed rollers are thrown 
out of gear by the carriage itself acting on a lever, 
which also has the effect of stopping the carriage. 
When the proper amount of torsion is obtained ; the 
removal of the belt from the fast to the loose 
pulley throws the spindles out of gear. At this 
moment the operation of winding up the length of 
yarn into a cop commences ; the spindles are turned 
in a reverse direction, and at the same time the 
yarn guide device comes into action. As soon as 
the moment arrives to commence rewinding, the 
spindles turn in the original direction and wind 
up the yarn on themselves, the proper formation 
of the cop being insured by the guide ; at the same 
time the carriage travels back towards the feed 
rollers. In order to keep the threads properly 
stretched during the process of rewinding there 
is, in addition to the guide wire I, a second and 
somewhat similar guide J, a counterweight con- 
nected to which constantly tends to lift it; this 
second guide therefore keeps the thread con- 
stantly stretched. As soon as the carriage is run 
in, it shifts the belt from the loose to the fast 
pulley, and the operation is recommenced. The 
form given to the cops is a detail of great import- 
ance. A cylinder, conical shape, as in Fig. 13, 
is the best to satisfy all practical conditions, care 
being always taken not only to wind from the 
bottom to the top of the cop, but also from the 
top to the bottom ; the latter forms a very open 
spiral, one or two turns being sufficient, whilst in 
winding from the bottom to the top the process is 
almost circular ; in this way a very solid cop is 
produced. If we remember’ that the travel of the 
thread guide is subject to laws which we have just 
indicated ; that the spindles which revolve at a 
uniform speed, during the running out of the car- 
riage, have then to stop, make several revolutions 
in an opposite direction, and then resume their 
normal direction of rotation, but this time at a 
variable speed ; it will be realised how much skill 
has been required to produce machinery filling all 
these conditions. 

Messrs. Brooks and Doxey exhibit a ring spin- 
ning frame with 120 spindles for warp yarn. In 
this machine the bobbins B, Fig. 14, are carried on 
the spindles, which drive them at a uniform speed. 
The rail C has a vertical reciprocating motion 
and is formed of a flat cast-iron plate pierced with 
holes, the centres of which correspond exactly to 
those of the spindles. The diameter of these holes 
is greater than that of the filled bobbins; in 
them rings are fixed which are generally made 
of steel, highly polished, in order that the thread 
guide, or traveller, may slide with the smallest 
resistance. This traveller is a hook of steel 
Wire, or copper, semi-circular in form, and the 
ends of which, folded at right angles, clip a pro- 
jection on the ring; the travellers are made of 
various weights according to the fineness of the 
thread being spun. It will be seen that the thread 
drawn by the bobbin in its turn draws the traveller 
A, which produces the twisting of the thread between 
it and the guide G@; but, though it is thus drawn, 
the traveller always lags behind on the bobbin, to 
insure the regular lay of the thread as it is pro- 
duced. The same firm show aring spinning frame, 
invented by Messrs. Gaunt and Ashworth, which 
builds a cop on the bare spindle. This we hope to 
illustrate later. 

_The ring frame exhibited by the Société Alsa- 
cienne de Constructions Mécaniques differs from 
that shown by Messrs. Brooks and Doxey, in the 
employment of a type of traveller called ‘‘curseur 
4 traverse,” invented by Messrs. Vimont and 
Bezin. Fig. 15 shows a ring fitted with such a 
traveller. By this arrangement the traveller is 
free to pivot around a point support O, which it 
takes on the ring on the one hand, while the other 
and forked end rests on another part of the ring. 
The thread, after having ed through the eye 
formed in the traveller at the first point of support 
O, runs through it, as shown in the sketch, to O 1 
in the fork formed at the second point of support, 
yee being wound on the bobbin. The tension 
of the thread thus arranged makes the traveller 
always rest against the bobbin, and it is thus drawn 
mechanically by the friction against its surface. In 
is way if the tension of the yarn increases at any 
moment duri indi 
rete uring winding, the pressure of the 
traveller against the body increases, which also 
increases the friction which, for the moment, accele- 
a0 the movement of the traveller, and thus at 
®ach instant an automatic regulation is set up. 


Such are the principles of the various cotton 
spinning machines which are shown at the Exhibi- 
tion. If we wished to make a classification in order 
of merit, we should say that those machines which 
appear to us most carefully worked out in detail, 
and which are best arranged as a whole, are ex- 
hibited by English constructors. The German makers 
exhibit very admirable machines, which ap to 
work excellently, although their construction ap- 
pears somewhat too light. The Swiss builders have 
made great progress during the last few years in 
details of construction, and hold a very close posi- 
tion with regard to their competitors. We should, 
therefore, classify the countries in the following 
order : 

1. Great Britain. 

2. Germany. 

3. Switzerland. 

We may now cast a rapid glance over the machines 
exhibited for wool spinning. and on this section we 
shall be much more brief, because only carding 
machines, self-acting frames, and spinning frames, 
similar in principle to those for cotton spinning, 
are exhibited. They are shown by the various 
constructors whose names have already been given. 
It is desirable, nevertheless, in order to under- 
stand the purpose of these machines to refer very 
briefly to the operations which precede the pro- 
cesses of spinning. 

The first process to which the wool is subjected 
is that of washing, in order to free it from grease 
and otherimpurities. It is a curious thing, since the 
constitution of the wool fibres is naturally opposed 
to any nature of lay ; and as these fibres cannot be 
transformed into regular threads, except by an 
infinite and successive series of sliding movements, 
it is necessary in spinning to replace by another 
oily substance—generally olive oil—the natural 
grease which has been washed out. This operation 
of saturating the oil is performed mechanically. 
This operation is followed by carding, in machines 
the principle of which is precisely the same as those 
for cotton, although the details differ considerably. 

After having been carded, the drawing process 
commences in a machine called a gill box, a kind 
of draw frame of a special type. Luke all the other 
machines of the same kind, it consists of a pair of 
feeding rollers, followed at a distance slightly 
greater than the length of the wool filaments, by a 
pair of draw rollers, driven somewhat faster than 
the first — and which produce, by the extension 
of the ribbon, the lay of the filaments one upor 
the other. Between the feeding and the drawing 
rollers the ribbon is guided by bars furnished with 
sharp points or gills, which give their name to the 
machine ; these hold up the filament and prevent 
them from spreading under electrical and other 
influences produced by the friction. The bars are 
guided by screws, which give them a shifting move- 
ment a little greater than that which the feeding 
rollers impart to the ribbon. The drawing rollers 
are always, as in cotton industry, combined with 
doubling rollers. After passing through this 
process, the wool is wound upon bobbins. The re- 
moval of the oil with which the wool has been 
saturated follows this operation. This is simply a 
washing process, in which the ribbons are washed 
in one or two vats of hot water with soap, the 
surplus water is squeezed out by passing the yarn 
between two cast-iron cylinders clothed with an 
elastic woollen covering. After having been treated 
in this way, and the ribbons are dried by i 
them over a series of copper drums heated by steam, 
the wool is then ready to be wound upon bobbins. 
If after this operation the wool passes to the draw- 
ing frame and thence, as in the cotton industry, to 
the spinning frames, of any class, it is carded wool. 
If, on the other hand, before passing through 
the drawing frame it is treated in the combing 
machine, it becomes combed wool. The Exhibi- 
tion affords examples of each of these classes of 
machines, sent by different manufacturers. 

It should be observed here that in the series of 
operations the wool is only passed through one 
carding machine if it is to be combed and formed 
into combed yarn ; whilst it is passed through three 
carding machines when it is not to be combed and 
is to be formed into carded wool. Of these three card- 
ing machines, the dimensions and arrangements of 
which are dissimilar, the first is called the breaker, 
the second the presser, and the third the finisher. 
The constructors, whose names we have already 
mentioned as exhibitors of carding machines, have 


If now we would class the constructors in the 
same way as we have done those for cotton spin- 
ning machinery, we must assign the highest p 
for combed wool machinery to the French con- 
structors and for carded wool machinery to the 
Belgians. The classification would therefore stand 
thus for the former class : 

1. France. 

2. Great Britain. 

3. Austria. 

And for the latter class we have : 

1. Belgium. 

2. France. 

Ina following article we shall considerthe more im- 
portant weaving machinery shown at the Exhibition. 


(Zo be continued.) 





AUTOMOBILES AT THE PARIS 
EXHIBITION. 
By G. F. Dessacgugzs. 
(Continued from page 619.) 

REFERENCE has already been made to the carburi- 
sation essential to the working of petrol automo- 
biles—that is to say, the preparation of the mixture 
which is exploded in the cylinders of the mo or. 
This mixture should be composed of about 1 drachm 
of vapour to 1300 cubic inches of mixture, as has 
been shown in the calculation of the quantity of 
oxygen necessary for complete combustion, and also 
in the comparison of the average consumption of 
motors, with the specific volume, in our last article. 
In order to obtain this mixture a large number of 
devices known as carburators, have been invented ; 
and none of them, up to the present time, can be 
regarded as quite satisfactory, which probably ex- 
plains why there are so many. It would be impos- 
sible, and useless, to describe all the varieties ; but 
it may be of interest to deal with the principal 
different types. 

Carburators may be divided into two classes, 
according to their method of working, as folluws : 

1. Those which mix the air with petrol vapour. 

2. And those which mix the air with finely- 
divided petrol spray. 

This is a convenient rather than a correct cl-ssifi- 
cation, since in the second type, the tine petrel spray 
may be easily vaporised as it blends with the sir. 
so that the mixture enters the cylinder in previsely 
the same condition as that f:om the first class, 
especially if care be taken to supply the ca: burator 
with heated air, which greatly facilitates the 
process. Nevertheless, the classification 1s cun- 
venient for description, and the definitions may be 
those of evaporating and pulverising carburate-rs. 

An evaporating carburator consists essentially of 
a receiver large enough to contain a sufficient supply 
of spirit, and into which air can enter through 
pipes, and afterwards flow out, charged with its 
proportion of vapour ; the movement of the air is 
determined by the aspiration of the motor. 

The pulverising carburator, on the contrary, has 
a much smaller receiver, into which the spirit is 
projected through very narrow openings, and is at 
once mixed with the air, which is drawn into the 
receiver, a fall in pressure Hae ys by the resist- 
ance of the air in passing through a small system 
of pipes, being utilised to facilitate the flow of the 
liquid through the regulator. 

The evaporating carburator may be subdivided 


g | into two classes ; those in which the air is forced 


into the liquid, and those in which it only passes 
over the surface. As a matter of fact, the latter 
operates in much the same way as the former, be- 
cause the vibrations in running force the air beneath 
the agitated surface of the liquid. There are also 
some carburators which operate by evaporation 
and pulverisation, which will have to be described. 
Final , there are some wick carburators, operat- 
ing something like oil lamps ; these, however, are 
not numerous, and may be disregarded. 

The type of surface evaporating carburator may 
be i as that of Benz (1886). The petrol is 
simply contained in a reservoir ; the air entering 
through one pipe and leaving by another becomes 
charged with vapour in passing over the surface of 
the Ii uid. If desired, the spirit can be heated 
with the waste gases circulating in a jacket round 
the carburator. ee 
Daimler’s first type (1885) is that of the mixing 
carburator ; it is shown in section by Fig. 23. The 
receiver contains the essence, on which a float A 
carries the tube B, through which comes the air 





shown several types of these series, into the details 





of which it is impossible, for want of space, to enter. 


supply. The air escapes through small holes 
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pierced in the lower part of B and passes through | mixture. This mixture escapes through the tube part A contains the constant level device. The 
the liquid, thus becoming charged. Any drops of|E. The function of the tube d is to pass off a spirit arrives from D, and when the point Eis lifted 
essence that might be dragged through with the air | small proportion of the mixture which is employed | it rises in the recipient A and lifts the float F; 


are stopped by the arrester C and by the metal | to heat the receiver. | when this latter reaches a certain height, it raises 
cloth D; it then escapes through E. The rod F| The Aster carburator is very like that of the the weights G fixed to the small jointed levers, as 
carried by the float serves to indicate the level of | Daimler, Fig. 23, but is much more bulky. The is shown in the figure. It will be understood 
spirit in the reservoir. makers, Georges Richard, use acarburator similarto that this rising movement has the effect of shutting 


The tricycle carburator of De Dion Bouton, | thatof De Dion Bouton, but the essence is kept at a | off the supply. The apparatus is regulated so that 


Fig 25. 
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constant level by means of a float and stop valve) the level a, a of the liquid ought to be a little lower 


connected with the supply. MM. Delahaye, | than the opening H in the vertical tube placed in the 


shown in Fig. 24, is a reservoir, the form of which | 
B, and which communicates 


is adapted to the frame of the vehicle. The air 








comes in at A, flows through a passage to the sur- 
face of the liquid, over which it is made to pass by 
the plate B; the height of this above the surface 
of the liquid can be regulated, the level being indi- 
cated by a rod attached to the float c. The small 
diagram shows the internal arrangement of the 
regulator D. The two screws and slides M and N 





serve to adjust the proportion of the air and vapour 


Landry-Beyroux, the Maison Parisienne, &c., all| middle of the part 


use evaporating carburators of somewhat similar 


type. 

4 to the pulverising carburators, the first 
is that of the Daimler (1889); it is the type from 
which a large number actually in use have been 
developed. It is shown in Fig. 25, and consists of 
two parts, A and B, connected by the tube C. The 





with A by the tube C. The air drawn in by the 
motor follows the path L H M, and the expansion | 
produced by throttling above H encourages at 
aspiration of the motor the projection of a 

jet of liquid across the narrow opening H. A head P 
receives a portion of the drops of liquid, where they 
evaporate. Cleaning stops are placed at R and S. 
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To illustrate the variants of this type, the de- 
tails of several carburators may be referred to: 
those of the level regulator and of liquid ejector 
which constitutes the actual carburator. Fig. 26 
shows the arrangement of the Longuemare level 
regulator. The essence arrives by the tube D, rises 
through the hole controlled by the point E, around 
the float F. It will be seen that the small 
pieces G are lifted by the weight of the point 
and the disc M, and that the float when falling 
rests on G and raises E. The pin H, held bya 
spring, Serves as & hand striker to the float, in the 
event of the point E becoming set. In the Abeille 
level regulator, Fig. 27, the rod of the point does 
not pass through the float, but is placed on one 
side of it. The letters D, E, G, F, M, H indicate 
similar parts to those in the preceding figure, and 
the operation is clearly shown in the diagram. The 
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De Dion Bouton level regulator is illustrated in 
Fig. 28. The stem of the point passes through the 
centre of the float, but this latter is hung to the 
two small levers G, which raise the point, whilst 
they allow it to fall when the float is raised. 

Sometimes the point stem is fixed to the float ; 
thus, in Fig. 29, which is one of the Mors carbu- 
rators ; in this the float F, directly and without the 
aid of counterweights, presses the point on its seat 
and shuts off the supply of spirit. 

The great variety of detail may be ascribed 
partly to the fact that makers and inventors seek 
originality, and also because no system is yet satis- 
factory. The heavy vibrations when running cause 
the point to rise and fall when it should not do 80, 


charged, and which is indicated by smaller arrows. 
It is understood that these arrangements are supple- 
mented by a level controller, not shown in the 
figures, and arranged as in the Daimler pulveriser 
(Fig. 25). 

In the Peugeot system (Fig. 30) the essence jet 
is placed horizontally, and strikes a flat surface, 
the air circulating downwards. In the De Dion 
Bouton system, Fig. 3l1—a carburator for small 
carriages—the jet is vertical, but is struck, as it 
issues, by the air current that also circulates down- 
wards ; in the figure isshown a regulator controlled 
by the handscrew M. In other carburators various 
means are employed for securing a perfect mix- 
ture. In Fig. 32—the Abeille carburator—there 
is a perforated cone intended to insure as much 








as possible a rapid evaporation of the spirit, 
the air entering at A and B, with a device for 


























tube leading hot air to a jacket around the car- 
burator. 

We may now pass on to those types without level 
regulation, and which act at the same time by 
spray and evaporation. The Henziod carburator 
may be taken first; this is illustrated in Fig. 36. 
The exterior air is drawn in by the motor, through 
the two valves Aand B. This air current draws 
with it drops of liquid, and evaporates the essence 
held in the circular grooves above the valve B. 
The air then passes to the cavity F, in which there 
is also a circular recess f, that holds any excess of 
essence falling from the valve B. The outer air 
passing by the openings d, d’ placed round the 
chamber F, mixes with the air carburated in f. 
The openings d and d’ are covered with perforated 
rings N’ and F’, the movement of which regulates 
the size of the corresponding air admission openings. 
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regulating the supply from B. In the Amadée| Somewhat similar details are seen in the Chau- 


Bollée carburator, fitted on the Dietrich car- 
| Tiages, Fig. 33, the spirit jet strikes on the 
| plate C, which also controls the point E. Fig. 34 
‘shows the Jupiter carburator, where complete 
mixture is insured by rotation of the wings H, H’ 
put in movement by the air current. In short, 
these varieties are very numerous and need not be 
considered further. s 

The ejection device of the Longuemare carbu- 
rator may be described in detail; it is shown in 
Fig. 36. The air comes by A and leaves at B 
after passing by the valve regulating the pressure 
of the aspiration, and which is controlled by hand- 
screws. The special detail is the ment of 





and frequently the level regulator ceases to act, the 
os being full of liquid. In all the devices | 
erived from the Daimler carburator, we find also | 
number of variants in the manner in which the | 
perforated tube is placed. Figs. 30 to 35 show | 
several of these arrangements, illustrating, by | 
Tatars, °f arrows, the way in which the air circu- 

round the point whence the essence is dis- | 





the small holes for the spirit ejection. stead of 
being pierced in the end of a nozzle, as in other 
patterns, they are formed with ves, as shown 
on the cone and plug D, solidly fixed to its seat by 
the screw E. By this arrangement cleaning is very 
easy, and the number of efficient ves can 
be increased or diminished, thus regulating the 
amount of spirit discharged. At G there is a 








veau carburator, Fig. 37, which is too clear to 
ee description. Of the same class are the 
carburators, Lepape, Fig. 38, and Bouché, Fig. 39. 
In all these diagrams the small arrows represent 
the direction taken by the spirit, and the large 
ones that of the air, or the explosive mixture. 

Two interesting devices are those of MM. Gobron 
and Brillié, and of M. Koch ; the former is illus- 
trated in Figs. 40 and 41, the distribution being 
shown by Fig. 40. It consists of a disc A, carrying 
around its circumference a number of small depres- 
sions, in which the essence is held. This disc 
turns in the direction indicated, its movement bei 
controlled by the motor. By means of a E awe an 
ratchet, this disc is turned, at each four-cycle period 
of the motor, ge an anes equal a the 
angular distance between two adjoining depres- 
— re _—— — B and yeh 

epression, ing the air that escapes 
C. Then, by the rotation of the disc, each depres- 
sion comes consecutively to D, and the spirit is 
taken up in the current of air caused by the aspira- 
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tion of the motor. Fig. 41 shows the arrangement 
of the controlling gear G, driven by the rod H and 
the spring K, the rod L transmitting the move- 
ment of G to the disc A. The tube N, full of 
essence to the level a, a, allows the air to esca 
that was held in each depression. As the rod 

is subjected to the action of the motor governor ; 
the rotation of G only takes place when the speed 
of the motor is less than the fixed maximum. It 
may be mentioned that A is not a disc as described, 
but a truncated cone, which allows the > of the 
depressions to be regulated according to the quality 
of the essence employed. 

The Koch motor is the only one adapted to use 
ordinary petroleum for automobile work. It has 
two pistons moving in opposite directions in the 
same cylinder, the explosion being produced be- 
tween the two ina chamber A, Fig. 42 and 43. Atd 
is placed the ignition tube heated by the burner L. 
The air and petroleum are introduced through the 
valve S. The liquid falls on the side of the chamber 
A, which is kept hot by the explosion of the motor. 
Tt volatilises and forms the required mixture with 
the air. Two special details require attention : it 
is necessary before starting to heat the chamber A, 
to do which the burner is mounted on a slide ; it is 
also necessary to regulate the quantity of petroleum 
that falls into the chamber. The small pump, 
shown in Fig. 43, is used for this. The piston P is 
driven by a transmission worked by acam. When 
this rises, the liquid is drawn into A, and when it 
fails, it is forced back into Band C. One of these 
tubes goes to the motor, and the other returns to 
the reservoir. At D there is a regulator, by turn- 
ing which the quantity of oil going to C and to B 
is adjusted. A sufficiently sensitive governor is 
added to the motor, which cuts off the supply of 
petroleum if too high a speed is reached. 

During quite a long time, and the practice still 
exists, the whole storage of petrol was contained in 
the evaporating carburator. Such was the arrange- 
ment adopted on the tricycle motors of De Dion 
Bouton. In this device the air admitted picked 
up the most volatile parts of the essence, 
and before long the petrol remaining became 
more and more difficult to volatilise. If, for 
any reason, the motor was stopped, it was 
impossible to restart without first heating the 
carburiser, an inconvenience to overcome which 
several devices were invented. Under the best 
conditions relatively heavy residues remained after 
a time which it was necessary to throw away, and 
to recharge the receiver. This increased the con- 
sumption of petrol by one-third. Moreover, such 
carburators had a great drawback for tricycles. 
Their exterior surface being comparatively large, 
variations in temperature exercised a great effect 
on the speed pe evaporation, and consequently 
on the proportion of the mixture, and so sensitive 
was the arrangement that regulation was often 
necessary in passing from the sun to the shade. 
There is no A sere in protecting the carburator 
against air currents, for such currents are useful in 
reheating it ; the cold produced by evaporation is 
considerable, sufficient often to deposit ice on the 
outer surface of the receiver. On the other hand, 
the — of snow within the carburator pro- 
duced by the freezing of moisture in the air, is very 
inconvenient. In practice, unless the temperature is 
very low, it is better to allow the outside air to have 
free access to the carburator, which should, however, 
be provided with some device for heating. 

here appear to be several advantages in the use 
of spray carburators; they are less bulky than 
evaporative carburators, there is no serious danger 
of fire, and there is not the drawback of leaving 
residues of poorly volatile spirit. But spray carbu- 
rators are very far from perfect. They are com- 
plicated ; the float regulator is liable to de- 
rangement or damage; the openings through 
which the petrol is fed are necessarily so small 
as to be easily choked by dust ; and they are 
extravagant in consumption. To illustrate this 
latter point by an example of a 6 horse-power 
motor, runni during one hour. It is for 
every reason desirable that the spray carburator 
should not consume more than the evaporating 
carburator. Unless in exceptional circumstances, the 
motor would not develop six horse-power constantly, 
nor would it run at a uniform er As we have 
seen, the injection of the petrol is produced by the 


current of air in the cone of the carburator : if then, 
by the action of the governor, it is the wish of the con- 
ductor that the speed of the motor be reduced, it is 
necessary, if the carburator is to continue working, 





that the area of the openings must be regulated so 
that the discharge of spirit should be in excess 
during normal speed if it is to be sufficient at the 
lower speed. For this reason spray carburators 
are not economical. It is, moreover, impossible to 
run the motor very slowly, because as soon as it 
falls below a certain rate, the velocity of the 
air current decreases so that the effect of as- 
piration disappears, and the motor drawing in 
unmixed air, of course, stops. It often happens 
that when working with a ug carburator a flame 
issues from the exhaust tube, showing the use of 
an excess of petrol ; this drawback does not occur 
with an evaporating carburator, as only the con- 
sumed gases escape at a relatively low temperature. 
It may be objected that the alleged defect of the 
spray carburator is due to deficient regulation, but 
practice has shown it to be impossible, up to the 
present, to regulate for the various conditions that 
occur in practice. 

So far as actual experience goes, the situation as 
regards carburators may be summarised as follows : 
For variable speed and work the evaporating car- 
burator is much more reliable and economical ;. the 
spray carburator finds a special application to those 
motors in which both speed and work are practi- 
cally constant. From the point of view of auto- 
mobile progress, the spray device should be dis- 
couraged, since its use limits the range of efficiency, 
and the development of a simple motor of variable 
power should be the chief aim of all automobile 
constructors, for this alone can remove many com- 
plications and difficulties that up to now increase 
the cost of automobiles and render them less prac- 
ticable. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday last, the 16th inst., a meeting of the 
Institution of Mechanical Engineers was held at 
the Institution House at Storey’s Gate, the Presi- 
dent, Sir William White, occupying the chair. 


Rattway Wacons. 


The paper set down for reading was a contribu- 
tion by Mr. J. D. Twinberrow, of Newcastle-on- 
Tyne, entitled, ‘‘ Capacity of Railway Wagons as 
Affecting Cost of Transport.” This paper we com- 
mence to print in full in our present issue. 

At the conclusion of the reading of the paper, 
the President invited the author to add any remarks 
that might be necessary in explanation. Mr. Twin- 
berrow, in response, said that he had to explain 
how it was that so many designs of wagons, not 
yet in practical work, were included in the descrip- 
tions given in the paper. His object was, how- 
ever, to show what saving could be made in the 
transport of goods ; and, in order to do this, he 
had to illustrate forms of vehicles not yet in 
practical use in this country. In America, however, 
some of the wagons illustrated in the paper had 
been put in service, and an English firm was also 
engaged in their construction. These, however, 
were exceptional wagons. 

Mr. John W. Wainwright said that the meeting 
must be quite in agreement with the author in his 
desire for the abandonment of timber for the con- 
struction of railway wagons, and with its defects of 
heavy stocks required, and the great loss of conver- 
sion, its ponderous weight and subsequent deterio- 
ration, as compared to the use of modern metals 
giving the necessary strength and increased carry- 
ing capacity in an efficient engineering manner. 
The author had, in some of the types depicted, 
adopted the best features of the design of two well- 
known types of electric traction motor trucks ; but 
the strains which are encountered, and the other 
existing conditions, are very different with motor 
cars to those met with in the case of the railway 
wagons; and, therefore, the design did not appear 
to be the most suitable for the heavy shuntin 
practices of English railways. The author 
much increased the axle loads, which is not desir- 
able. The long bogie truck, with the short wheel- 
base of 5 ft. for the bogies, although it would take 
any of the very sharp curves now found in iron 
works, &., would, like some of the other types, 
foul the fixed structures and necessitate much 
remodelling of aa t, always a very expensive item 
in existing works. To meet the difficulty of deal- 
ing with large truckloads of coal, &c., the suggested 
compromise was storage, but this would cause ex- 
oes second handling. Also altering oe 

ndon termini would cost a fabulous amount, 





the ‘‘large load ” would hardly suit the methods of 
distribution now in vogue. e bogie truck shown 
had, the speaker said, some very good points, but 
it was a question if the author had not, in his desire 
to move the load from the centre, where the bend. 
ing moments were greatest, made it worse for trac- 
tion. He considered that the friction on the radial 
blocks shown was greater than that which occurred 
in the very easy motion of the centre pivot com. 
bined with the swing bolster, especially in mineral 
service under ordinary conditions. In many cases 
the author dispensed with side doors, the openings 
for which were great weakeners of the girder 
strength, although these doors in actual service 
were of the greatest utility for unloading. Kqualis- 
ing buffer gear he considered an excellent idea, 
but it could not be claimed as novel, for it had been 
in use on a southern railway for some years on bogie 
stock. In conclusion, the speaker said that from 
an engineering point of view, the author had pro. 
duced several excellent designs, and made a very 
good case, but had failed to meet many other con. 
ditions and interests involved. 

Mr. W. R. 8S. Jones, late carriage and wagon 
superintendent of the Rajputana Railway, said that 
the paper was interesting to a very large section 
of the members of the Institution, viz., those who 
are connected with, or have interests in, railways 
here and elsewhere. The main object of the 
author’s suggestions was to improve present con- 
ditions on the railways of the United Kingdom in 
their financial aspect. The speaker had, himself, 
been engaged in an exhaustive inquiry of this 
nature on behalf of the Indian railways. These 
railways had developed astounding results and he 
congratulated the author on having touched upon 
what he considered to be absolutely the most 
vital spot for good or evil in the whole range 
of railway economy, viz., its vehicle stock. He 
considered that no: improvement was to be ex- 
pected in locomotives and in roadways, for both 
are always of the best in England. If statistics 
existed, gauging their working cost, he felt sure 
that English locomotives would be found to 
have acquitted themselves well. The author had, 
in his diagrams, graphically summarised the prin- 
cipal items which appear in the Board of Trade 
railway returns. Mr. Jones had searched in 
vain for one single item demonstrating the money 
value resulting in conversion of useless dead- 
weight into paying load capacity. Although the 
terms ‘‘train-mile” and ‘‘ goods lifted” were em- 
ployed, he could not see what use they could be 
put to. One denotes distance, with no definite 
weight ; the other weight without distance. He 
knew from the Indian statistics the average weight 
on the broad-gauge railways varied in different lines 
by 53 per cent., and on the metre-gauge by 46 per 
cent. In regard to goods lifted on the South 
Indian Railway, a total of 1,630,000 tons travelled 
onan average 50.44 miles, and produced a ton-mile- 
age of 82} millions; whilst on the Rajputana-Malwa 
Railway, 1,590,000 tons travelled on an average 
284.4 miles, and produced 451% millions of ton- 
miles. As volume (statistically speaking, ton- 
mileage) means weight and distance travelled, the 
speaker could see no value in regard to weight and 
distance, taken conjointly, to be deduced from 
the percentages shown by the author in his 
paper. The quantity of goods lifted has no value 
whatever, as it gave weight without distance. 
What was necessary was ton-miles. If, however, 
the author could give the number of wagons em- 
ployed in the mineral traffic, their total tonnage 
capacity and tare weight, it would be easy to show 
the tare weight saved in tons on the whole for the 
same carrying capacity. Such information would 
be of great value. The railway returns gave 1n- 
formation from which nothing could be deduced, 
but in 1876 Mr. William Adams read a paper on 
this subject before the Institution of Civil Engi- 
neers. In this he gave the duty of a goods and 
mineral wagon at 200 miles per week. In the dis- 
cussion which followed, Mr. Finlay gave the weight 
and costs of working mineral trains on the London 
and North-Western Railway between Wigan and 
London, and from these figures the speaker had 
deduced the rate of cost of 99d. per 1000 gross 
tons per mile. These two items gave data for 
computing the annual cost of haulage of a . 
gross ton or ton of tare weight per wagon, 
at say, 86s. for the London and North-Western 
Railway (the figure for the London and North- 
Western Railway is given, as such figures me 
vary with each line). Thus, if the tare weigh’ 
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of an 8-ton wagon is reduced by 26 per cent., say 
roughly, 14 tons, or to be within the mark, he 
would even say 1 ton per wagon all round, and if 
the average annual duty per wagon be taken as 
low as 8000 miles (the statement of Mr. Adams 
amounted to an average duty of 10,400 miles per 
vehicle per annum), then the effect of lightening 
a wagon by 1 ton would effect an annual saving in 
the haulage of about 66s. The number of wagons 
belonging to railway companies of the United 
Kingdom might be put down at 608,000, whilst 
traders owned wagons to the number of, one might 
say as low as, 450,000, making a total of 1,058,000. 
Putting the cost of haulage at ;4d. per gross 
ton-mile, the annual saving in dead haulage 
over existing practice if, say, 1 ton of tare was 
saved per wagon (doing the duty of 8000 miles 
per annum), would amount to over 3$ millions 
sterling a year asa total. The speaker was aware 
that this was not even half the case that could be 
made out in favour of better and lighter rolling 
stock; besides which it would affect many other 
items, not the least being the extension of coal and 
goods dépots in populous towns where land is both 
scarce and dear. He, however, merely gave these 
suggestions to show that the very telling arguments 
to general managers and directors of £s. d. may 
be easily applied to induce them to march with 
the times. Other savings beyond the cost of 
haulage would amount to 10 millions on a capital 
of 146 millions. This statement the speaker 
founded on actual investigations in regard to Indian 
railways. 

Referring to the manner in which the present 
vehicle stock is utilised, Mr. Jones said the 
gross earning capacity of one United Kingdom 
wagon would work out at 41l. per annum. The 
mileage and rate per ton were unknown. He would 
call them X” and X”. The capacity would be, 
say, 7 tons on an average. For an Indian wagon 
of 7 tons capacity of the broad gauge the average 
would be 15,300 miles per annum, and it would 
earn 128/. For the metre gauge of the same capa- 
city, the mileage would be 10,600 per annum, and 
the earnings 90/. If, however, X™were put to 
equal 10,400 miles, the same duty would earn 
87.41. and 91.731. respectively. But X* might, 
in the United Kingdom, average 1.25d. to 1d. 
per ton-mile, while in India it is known to 
average 0.56d. Correcting the figures again, there- 
fore, the result would be as follows: A United 
Kingdom wagon making 10,400 miles per annum 
earns 41/. An Indian broad-gauge wagon for the 
same distance earns 155.3). An Indian metre- 
gauge wagon for the same distance per annum earns 
163.81. The respective ratio of earnings would 
be, 1 English, 3.8 Indian broad gauge, 3.995 
Indian metre-gauge. He would leave the rate 
X” to be corrected by those having the necessary 
data. In India a great deal of attention is paid 
to loading and moving. The average load was 50 
per cent. of the carrying capacity. The dead- 
weights averaged as follows: On the broad-gauge 
1.63 tons of dead haulage to 1 ton of load ; on the 
metre-gauge 1.61 to 1, The best was on the East 
Indian Railway and was 1.18 of deadweight to 1 of 
load. On the Rajputana-Malwa Railway it was 
1.35 deadweight to 1 of load. The empty mileage 
averaged in all 28.71 per cent., the broad-gauge 
contributing 29.77 per cent., and the metre-gauge 
25.79 per cent. The best on the broad-gauge was 
ag percent., and on the metre-gauge 19.71 per 
cent. 

Mr. Parker, of the Great Central Railway, said 
he did not propose to go into details on the subject. 
The objections to the wagons proposed were that 
they were unsuitable for turntables, waybridges, 
and colliery screens and shunting arrangements. 
The difficulty was with the private wagons, of which 
there were on his line 100,000, as compared to 
29,000 owned by the company. The difficulty of 
altering at the collieries the weighbridges, screens, 
and turntables would be appreciated. "3 regard to 
the shunting operations, the great gridirons at the 
yards would have to be altered. t would be 
difficult, but it had been done in America. Ex- 
perience pointed out that the advantages claimed in 
the paper were quite correct if the alterations 
could be made in regard to economical working. 
The Special wagons for timber, &c., referred to 
ary in use, but experience showed that they often 
_ to stand a long time before being required, and 

en were not at hand when needed. He would 
point out that the character of the traffic varied 
*onsiderably in the north and in the south. The 








shunting operations were different, and it was neces- 
sary to have wagons of a certain make to take the 
loads quickly and deal with them quickly. The 
long wagons necessitated the introduction of the 
continuous brake, and it was questionable whether 
that was worth going into. It would obviate fly 
shunting and affect efficiency. In the design of 
four-wheeled wagon shown, he considered the over- 
hang too long, and would be dangerous. He favoured 
steel wagons for use in this country. 

Mr. Wright, of the Great Western Railway Com- 
pany, referring to the claim made that tare might 

reduced, said that he thought the weight of 
wagons was already low enough, and if the ordinary 
four-wheel wagons were made lighter he did not 
think they would be safe for shunting. In regard 
to special wagons, there was an analogy in the use 
by mechanical engineers of special tools; by the 
adoption of the latter he had known the cost of 
work to be reduced from 4s. 6d. to 4d. ; that, 
however, only applied to repetition work. In rail- 
way wagons they had special vehicles for sleepers, 
points, crossings, &c., and the results of their use 
had been most satisfactory, and had effected material 
savings. He wished that a copy of Mr. Twin- 
berrow’s paper could be sent to every goods manager 
in the country. 

Mr. Meik thought it rather a rash thing for Mr. 
Jones to say that the permanent way in this 
country was the best that could be attained. Those 
who had been in America must have noticed that in 
the United States bigger loads were pulled on rail- 
ways than we attempted, and it was probable that 
the psrmanent way had something to do with this. 
Mr. Twinberrow had given diagrams, but they were 
on a small scale ; and if the speaker had calculated 
the cubic capacity correctly, there was a saving of 15 
per cent., and a very good wagon indeed was pro- 
duced. Mr. Twinberrow said that the hopper wagon 
gave 36 to 43 cubic feet to the ton, an Mr, Meik 
said that the Scotch wagons gave 41 cubic feet to the 
ton. Some speakers had said that these improved 
wagons could not come into use. He (Mr. Meik) 
could only remark that if they did not, it would be 
because they were obstructed. He did not see why 
they should not get full loads for wagons for coal. 
No doubt the coal owners would not like to alter 
the screens, and would not do it while prices were 
high. In conclusion, the speaker referred to various 
types of coal-shipping machinery. 

Mr. Aspinall said one of the great points to con- 
sider in connection with this question of improved 
goods stock was the ownership of private wagons. 
In the evidence given before the Railway Commis- 
sion, it was said that half a million wagons were 
owned privately, to 667,000 owned by railway com- 
panies, in England and Wales. It would, therefore, 
be seen that any alteration to railway wagons would 
touch a-large number of people. He considered 
it a most unfortunate thing that there should be 
private wagons, and that the system should have 
taken root in this country. Taking the half million 
to be 6 tons capacity each, and they moved empty 
one journey, there was about three million tons of 
wagon capacity unproductive. Any economical use 
of these empty wagons would be no doubt attended 
by immense difficulty, and, of course, there would 
be times when under any circumstances such wagons 
would have no load to bring back. There was, 
however, not only the question of the vehicles 
travelling empty, but they had to be sorted out 
and marshalled for re-delivery to their respective 
owners—that was also an immense annual loss. In 
regard to the form of wagons, he thought that to 
carry coal to ports any form of hopper wagon 
would not be the best, as such vehicles could 
only load minerals. It was true that the Ameri- 
cans used wagons that discharged in this way, and 
some they had which were turned right over. 
There were, however, objections to this. In the 
first place, the oil would run out of the axle-boxes ; 
but a more serious difficulty was that railway 
wagons were not designed to withstand the stresses 
due to throwing all the weight on the sides. In 
regard to coal-tips, he thought there was not a 
single one in this country that would take the long 
wagons. It would, therefore, be seen that the 
colliery companies and the port authorities control 
the situation, and the railway companies were only 
in an intermediate position. If, therefore, Mr. 
Twinberrow could persuade the former to make the 
necessary alterations, the railway companies would 
only be too glad to see the new wagons in use. 
Even if, however, there were no difficuity in regard 
to the shipment of the coal, there would be trouble 








as to that which was sent for sale. It was the 
custom to take the coal out of the wagon as it 
could be removed, and one of these large wagons 
would take a week to empty. If, in place of a 30- 
ton wagon, there were three of 10 tons, one wagon 
could be sent back at once, and thus one-third: of 
the capital sunk in rolling stock would be earning 
money. If: the larger wagons were used abroad, 
the answer was that other countries do not deal 
with coal in the same way, If dealers owned large 
coal stores, it might be different ; but the sale of 
coal rests in many hands. In conclusion, he would 
say that the question raised by the author rested 
not with the railway companies, but with the col- 
lieries and dock owners. 

Mr. Twinberrow, in replying to the discussion, 
thanked Mr. Wainwright for his remarks, and was 

leased to hear what he said about steel wagons. 

n regard to rough shunting, he would point out 
that damage to rm boxes was more likely to occur 
with a light body than with a heavy one. Objec- 
tion had been made to the use of friction plates for 
transmitting the weight to the bogies of rolling stock. 
He did not think that inconvenience would arise 
from them. On the Northern Railway of France 
they carried the weight on friction plates, and there 
the running was ofa very high description. It was 
said the use of equalising buffers was not new. This 
was a fact, for he had seen a good many; but the 
designs he presented was the first that compensated 
for the lateral throw-over of the headstocks, which 
arose with vehicles of different lengths. In this 
arrangement the buffers met line to line, and this 
enabled automatic couplings to be fitted. He did 
not think with the design of wagon he put forward 
there need be any fear on the curves. In rd 
to what had been said about Indian railways, it 
was desirable to know whether the stated load was 
really carried. It was customary to put axles 
under a wagon equal to a given capacity, and to 
rate the wagon in this way ; but it might be found 
that the wagon body would not hold the full load 
given, unless the materials were piled up in 
bags. It was not only what the axles and springs 
were intended for, but also what the bodies would 
take. The remarks of Mr. Jones were much to the 
point as to railway returns. They calculated ex- 
penses on the train-mile, while other countries used 
the ton-mile. Mr. Jones had said that no improve- 
ment was possible in locomotives. He by no 
means agreed with this, as he considered there was 
the greatest room for improvement. Mr. Aspinall 
had very well proved this in what he had done in 
locomotive designs. He agreed with Mr. Parker 
that the difficulties were great in making an im- 

rovement in regard to rolling stock for goods ; 
but he would point out that the type of turntables, 
&c., now in use had been brought in almost with 
the introduction of railways; and he would ask, 
were we, therefore, to go on for ever without any 
advance because there were difficulties? No doubt 
one single department could not move. Instruc- 
tions from the headquarters were needed, and the 
working together of different interests. He pro- 
tested against continuous brakes for freight trains 
being looked on simply as luxuries; they would pay 
over and over again—not, however, if we kept to 
10-ton wagons. If English railways were to obtain 
a foremost place amongst those of the world, they 
must make such advances as were included in con- - 
tinuous brakes, automatic couplings, and other 
improvements which would necessitate larger 
wagons. In regard to what had been said about 
colliery and harbour authorities, he was betraying 
no confidence in saying that they were about to 
meet in conference to discuss matters affecting 
their interests. It had been objected that the 
use of longer wagons would necessitate the altera- 
tion of warehouse hoists. That might be so, 
but the matter should be reduced to a quantita- 
tive statement, so that they would be able to see 
what the cost would be and what would be gained 
by it. 

" felring to the question of private ownership of 
wagons, he would point out that three tons of coal 
were carried in England to one ton of ordinary 
freight, so that if the colliers were purchasers of all 
g carried -by railways, there would only be one 
loaded wagon returned to two empty ones. On the 
North-Eastern Railway there were not many 
private wagons. The railway was too strong for 
the owners. This resulted in eee wagons bei 
used. The coal stalls were divided up between 
the traders, so that the wagons could discharge their 
load at once, and the engine would take them away 
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forthwith. He knew that the difficulties in the 
way of substituting and altering rolling stock were 
very great ; but it was new to him that the exist- 
ence of a difficulty was a sufficient reason for the 
cessation of effort. 

Sir William White, in closing the discussion, 
invited written contributions on the subject. 
These, he said, would be included in the Trans- 
actions, after having been submitted to the author 
for his reply. 

The meeting was then brought to a conclusion. 








ELECTRICAL EXHIBITS AT THE 
PARIS EXHIBITION. 


THe Exursit oF THE ALLGEMEINE ELEKTRICITATS- 
GESELLSCHAFT, BERLIN. 
(Concluded from page 491.) 

The Pavilion Illuminated with Nernst Lamps.— 
The artistic pavilion at the Cour d’Honneur 
de l’Electricité was erected by the A. E. G. 
according to the designs of Professor Hoffacker. 
It is an oblong building 14 metres (46 ft ) long, 
9 metres (29 ft. 6in.) broad, and 12.7 metres 
(41 ft. 8 in.) high, having entrances front and back, 
but without windows or glass roof. The dark hall 
in the centre with its high dome-shaped roof serves 
to show to advantage the latest achievement in 
electrical illumination, the Nernst lamp; 800 
of these lamps are installed in the pavilion, chiefly 
in the dome and at the entrances. The pure white 
light illuminates the room, which is of quiet 
monumental style equal to daylight, and serves 
to bring out the artistic colour variations of the 
walls, which are painted with pictures by Max 
Uth and Albert Maenchen, of Berlin. 

The Nernst lamp differs from the ordinary in- 
candescent lamp with carbon filament, inasmuch 
as the incandescent material consists of a small rod 
made of rare earths. This latter need not be sur- 
rounded by a vacuum, the Nernst lamp burning 
in the ordinary atmosphere. The consumption of 
electrical energy at the same candle-power is only 
about half that of the ordinary incandescent lamp. 
The rare earths mentioned ote: non-conductors 
at ordinary temperature, become conductors at a 
high temperature. It is, therefore, necessary to 
separately heat the rod. This may be effected 
either by hand, by means of a spirit lamp, or else 
by means of an automatic electric heater, fixed 
inside the lamp, which, after switching on, auto- 
matically raises the temperature of the rod to a 
suitable degree, and which, on the lamp burning, 
is automatically switched off again. 

On the outside of the pavilion there is an exhi- 
bition of electric motors and machinery. For 
this purpose the two longer sides of the pavilion 
are divided into three parts each—a middle and 
two corner spaces—separated by pillars. These 
spaces are framed with ornamental ironwork, in 
leafwork, of which and in the ornamental ironwork 
along the outside of the dome, are fixed a total of 
1200 incandescent lamps, which, after dusk, serve 
to bring the slender outlines of the pavilion into 
relief with a most charming effect. 

One of the middle spaces (Fig. 18) embraces a 
collection of small electric motors up to 10 horse- 
power, particularly three-phase motors of the KD 
type, which are arranged progressively in rows. 
One of these has been taken to pieces, and serves 
to show the inner construction, and also the con- 
struction of the squirrel-cagearmature. A number 
of electric ventilators, polishing motors, and various 
motors with reduction gear, are also shown here. 

The corner space on the left contained portable 
drilling machines, with direct-current and three- 
phase motors, including accessories, such as reduc- 
tion gear and flexible shafts. 

The right-hand corner space contained accessories 
for electric street railways. ‘In front there was a 
complete railway motor, with reduction gear, 
a railway locomotive controller, and an electrical 
brake was also exhibited; whilst along the walls 
were shown various railway installation material, 
such as insulators, suspension caps, sleeves, cross- 
ings, &c., further safety cut-outs and car lamps. 
In the middle space, on the other side of the pavi- 
lion, were exhibited measuring instruments and 
electricity meters for all systems and voltages ; 
further, knife switches, accumulator switches, and 
Réntgen apparatus. The right-hand space contained 
A. E. G. fina) arc lamps for direct and alter- 
nating current of various types, as well as small 
searchlights, stage lamps, Bs 9s printing apparatus, 
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FOUR-WHEEL COUPLED PASSENGER LOCOMOTIVE; PARIS ‘EXHIBITION. 
CONSTRUCTED BY THE ERNESTO BREDA COMPANY, MILAN, 
(For Description, see Page 664.) 
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there were column-shaped glass cupboards, contain- 
ing a large variety of specimens of cables, such as 
armoured lead-covered cables for light: and power, 
high-tension cables, telephone cables, submarine 
telegraph, and mine cables. The other exhibits were 
shown upon tables along the three inner walls. 
On the wall opposite the entrance were various 
apparatus for demonstrating high-tension experi- 
ments, to prove the very high insulation qualities 
of the A. E. G. micanite, tested at a pressure of 
40,000 volts. On the left-hand side, on the same 
wall, was a collection of rolled and drawn copper, 
aluminium, and mimetal, and on the right a 
great number of insulated wires and flexible cords 
were shown. On the left-hand wall mica and 
micanite articles were exhibited, whilst the right- 
hand wall contained an exhibition of articles of 
india-rubber, ebonite, and stabilit. 





RUSSIA’S CONTRIBUTION TO THE 
PARIS EXHIBITION OF 1900. 
(Concluded from page 589.) 

THE commercial relations: between Russia and 
Germany occupy the first place in importance ; 
then follow Great Britain, France, Austria, Bel- 
gium, Italy, and Holland in Europe; outside of 
which the United States stands first, then China, 
Egypt, and Persia, as will be seen in Table IX. 
trance, notwithstanding the famous alliance, does 
not seem to have benefited much by Russian trade. 
On both sides, however, attempts have been made 
to prove that the Customs returns are not 4 
correct statement of the actual trade, which really 
exceeds the Customs figures. The United States’ 
Sxports to Russia amount ‘already to 50 per cent. 





of those of Germany, and nearly 64 per cent. of 
those of Great Britain, and are rapidly advancing. 
The bulk of Russian production is, however, ab- 
sorbed as yet within its own borders—both raw 
material and manufactured articles ; the time has 
evidently not yet arrived when Russia will be able 
to flood her neighbours with Russian productions, 
but that this time is approaching, and may not be 
long coming, the Russian exhibits at Paris afforded 
indications. Railway development (see Table X.), 
which is one of the surest tests of commercial 
advancement, has been making notable strides in 
Russia, the general increase in mileage in the last ten 
years being over 95 per cent., and in the State-owned 
lines over 116 per cent. The average receipts of 
the State lines exceeded for each of the two years 
1897 and 1898 the sum of 14,320,000/., or about 
8001. per mile of open line. The very large in- 
crease is, of course, chiefly due to the Trans- 
Siberian Railway. This line, which was commenced 
nine years.ago, comprised at the beginning of the 
present year 3353} miles, with the rails laid ; so that, 
with the steamboat communications, Vladivostok 
can now be reached in 24 weeks. The loop line 
round Lake Baikal now in construction, and the 
Manchurian line (East Chinese Railway), 1605} 
miles in length under construction by a Russian 
company since 1897, when completed, will still 
further assure communication with the extreme 
East. Thus, when an average of 23 miles an hour 
throughout the Asiatic portion can be maintained, 
the total distance between Moscow and Vladivostok 
or Port Arthur of 5202 miles will be accomplished 
in 9 days, at a cost of 127. 8s. The Western and 
Central Siberian sections were opened in 1895, and 
traffic commenced thereon, with results shown in 





Table XI., which have wholly surpassed every fore- 
cast. The Colonisation scheme, which has been 
developed in connection with the railway, has 
already, since 1893, led to the immigration of 
971,000 people into Siberia. 

The Russian finances have generally accurately 
reflected the prosperous advance of the Empire 
itself. Since 1887—with the sole exception of 1891, 
which was a year of general crop failure and 
famine—the ordinary budgets have always shown 
excess of receipts over expenditure, amounting to 
the respectable total of 104,000,000/., and during 
this period Russia has effected a whole series of 
conversions which have considerably lightened the 
burthen of the public debt, that now amounts to 
660,000,000/. (of funded debt), 284,460,000/., re- 
presenting the 21,114 miles of line ree By to 
the State at 13,4721. a mile, and 72,000,000/., the 
debentures of the Credit Foncier replacing those 
issued for the payment for the emancipation of the 
serfs, &c. The funded and unfunded debt together, 
however, amount to 802,880,000/., about two-thirds 
of the public indebtedness of France and 26 per 
cent. more a of Great a The stability 
of exchange en progressively improving pari 
—— with the increase in the stock of gold held i in 

ussia. This, from 1892 to 1899, has been in- 
creased by 26,400,000/., while no less than 
20,280,000/. of paper has been withdrawn from cir- 
culation. On January 1, 1900, the currency in 
circulation amounted to 68,425,0001. gold (46.2 per 
cent.), 17,531,260/. full weight silver, 7,437,5u0l. 
in fractional silver, 2,656,2501. in copper, and 
52,169,3751. in paper (35.2 per cent.), One of the 
most important fixed changes in the same period 
has been the creation of the State supervision of 
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intoxicants. The fine display of the State depart- 
ment in processes and products of rectification 
in the special pavilion under the Eiffel Tower, 
bears witness to the extent and importance of 
its operations. Table XII. gives the total end 
principal sources of the Russian Government ordi- 
nary income from direct taxation and indirect 
sources, amounting to the colossal total of 
197,093,7801. It may as well be remembered that 
for purposes of comparison this income would have 
to set side by side with the British Imperial 
income—i.e., with that of the Mother Country with 
the Dependencies and Colonies added, not with that 
of the Mother Country alone—as the Russian posses- 
sions in Central Asia and Siberia undoubtedly take 
the place of the Dependencies and Colonies which 
Britain possesses scattered all over the face of the 
globe. Phe Russian Treasury at the beginning of 
the current year disposed of balances amounting to 
26,031,2501. In 1896 the extraordinary expenditure 
amounted to 43,987,5001., of which 14,875,0001. 
on railways; 15,831,26501. on reduction of debt ; 
9,562,5001. on naval construction ; and 3,719,7501. 
on famine.grants. The universal liability to mili- 
tary service in Russia produces upwards of 1,000,000 
recruits annually of 21 years of age; this draft is 
reduced to 290,000 for peace purposes by drawings, 
the 710,000 balance being transferred to the terri- 
torial army to serve till the age of 43. Special exemp- 
tions are granted to educational qualifications, 
and in this way the peace footing of 1,112,000 men 
is maintained without difficulty, and the war foot- 
ing of 3,210,000 is provided for : the service is five 
years with the colours, 13 years with the reserve, 
total’18 years, followed by four years in the terri- 
torial army up to the age of 43. The Russian Navy 
comprises 394 ships, 64 armour-clad line-of-battle 
ships, 263 cruisers and gunboat destroyers, and 67 
torpedo-boats. On a peace footing the navy com- 
prises 2800 officers and 52,700 men, who serve for 
seven years afloat and three years in the reserve. 
The Volunteer Fleet, created in 1878 by public 
subscription, consists at the present time of 14 
cruisers, of from 2500 to 11,600 tons and 10 to 20 
knots, employed on the Odessa-Vladivostok route. 
On January 1, 1899, the merchant marine consisted 
of 657 steamers of 229,724 tons and 2143 sailing 


Tanie IX.—Value and Description of Some of the Chief 
Items of Import and Export to and from Russia in 1898. 























Imports from Exports to 
Value ore ——~} Value. 
Origin and Origin and 
Description. Description. | 
Germany. £ Germany. £ 
Workedand raw metalr| 4,250,000 |Cereais --| 15,937,500 
Machines and machi- Wood - | 4,675,000 
nery .. sh ..| 3,931,250 |Flaxandhemp  ..| 2,125,000 
Wool yarns .| 1,828,125 | Pigs’ bristles ..| 2,018,750 
Eggs .. | 1,693,750 
| 9,609,875 | 26,350,000 
Great Britain, -. | et ivG@eia, 2: 
Machines and machi Cereals = --| 9,031,250 
mery .. - - | 2,868,750) Flax and hemp 2,018,750 
Worked and raw Liuseed and rape) 
metals .. ae + | 2,125,000) seed .. ee + | 1,275,000 
Coal... Ds 5 956,250| Butter - -+| 956,250 
Gums and tar .. . 743,750/Petroleum products}; 531,250 
Wool yarns... es 637,500) 
7,831,250) | 18,812,500 
France. France. | 
The mean annual value The mean annual) 
from 1881-90 was 1,785,000) value from 1881-90) 
Which increased by was .. ba -»| 8,385,000 
€0.72 per cent. to 1898, Which increased by) 
when itequalled ..| 2,963,750] 20.37 per cent. to| 
Consisting of wines, 1898, ‘when it} 
woollen and silk good: | equalled .. .. | 11,220,000 
and metallic articles, | Consisting of cereals, | 
&*. hemp, wood, petro-| 
leum, linseed, &c. | 
United States of |~ United States of |————— 
America. | America, 
Cotton .. .. _..| 4,250,000/Wool .. 350,625 
Machines and Tthachi | Raw hides .. 297,500 
nery oe -»| 170,000 
Tar ie --| 148,750) 
Pigments - | 106,760) 
4,674,500) 648,125 
Egypt. a nang ape 
Cotton .. nie .-| 2,390,625 
China. | China. 
Tea re i. -.| 3,506,250/Cotton piece goods.. 871 250 
Raw and manufactured ee ean 
ae as o. <i 175,625 
3,681,875 
Persia. a Persia. 
Fruits and vegetablet 584,375/Cotton piece goods. . 552,500 
Cotton .. oe ne 425,000/Sugar .. mse si 658,750 
Rice... - ° 360,000) 
1,369,375| 1,211,250 





| 
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TasLe X.—Railway Development in Russia, 1889-1899. 





| 
1889. 1899. 
Remarks. 





| Pe ; 
Owned by Mileage.| Owned by Mileage. | 


Increase 
per Cent. 








State ..| 4,286 |3tate, open | 19,164 | The movement 
Private » in con- | “ | in. Russia to 
Companies 13,904 | struction | 2,978 absorb pri- 


vate railway 




















Total .. 18,190 | Total ../ 22,142 416.61) companies has 
Privatecom | been ve 
panies, marked, there 
open --| 9,575 being only 
Privatecom- nine railway 
panies, companies now 
inconstruc- | in existence 
tion «.| 4,908 | with a smaller 

——/| open mileage 
Total ..| 11,483 4.16) than in 1889. 
Grand total*| 26,625 | 95.84| 
\ | 








* This total is exclusive of the Manchurian lines, which are out- 
side the Russian territory. 


TaBLE XI.—Trafic on the Siberian Railway, 1896-1899. 








Description of Traffic. | 1896. 1897. | 1899. 
Passengers .. ..| 211,000 | 600,000 | 1,075,000 


Goods BEA Cea tone 37,000 | 443,000 - 657,000 


TaBLE XII.—Revenue and Expenditure for 1898. 


Amount. 
Remarks S.urcee. ibe Biers 


Partial. Total. 

















£ z & 
; Customs .. 23,268,750 | 
an Excise .. |. 1... 308123500 | 
Direct. Drinkmonopol) (net produce) 2,550,000 | 
Imposte. Tobacco ,, »» | 3,931,260 | 
Sugar tax . “ --| 6,167,500 | 
Petroleum ei 2,444,750 | 
Matohes:..° 4. os] 908780 
Licences and patents .-| 5,100,000 | 
Stock and share tax .. -.| 956,250 
Income and property tax ..| 4,351,250 
Stamp and registration duet} 7,968,750 
Mines and mint +» ee| 1,915,000 
Posts and telegraphs (net) 1,168,750 | 
produce) .. ~ et | 
Sundry imposts at 2,883,750 
; _ |——-——| 94,031,750 
Indirect Railways, State domains, 
Imposts: | forests, manufactures, io- | 
vestments, redemption (sink | | 
ing funds), monopolies | 74,375,000 
Sundry revenues... = # 28,687,500 
. Total .. a | 197,093,250 
Expendi- Interest on debt ba . {07,687,600 | ——- ____. 
ture, j » railway debentures /17,368,750 | 
Ordinary: |Army . ae ot .. 32,193,760 | 
|Navy .. ‘ 4 7,118,750 | 
Roadsand canals... - -|28 050,000 | 
Sundry ordinary expenditure 25,181,280 | 
Treasury grants in aid -  |22,787,500 | 
Extraordi- |Railway extensions, equip- —| 144,287,000 
nary : ment and advances to com 
panies, reduction of debt, 
| Baval construction, sundry 
| works .. oe oe 2 52,806,750 
Total .. 


197,098,750 


i 


vessels of 254,416 tons, of which 487 steamers had 
been built out of Russia. The admirable Russian 
exhibits in the pavilion of the army and navy and 
the mercantile marine at Paris, as well as the pavilion 
of the Russian general staff, have given an excellent 
idea of the progress achieved in military and naval 
matters by the Russian Government, and of the 
—. inexhaustible forces at their disposal 
or the purposes of offence and defence, which are 
more and more the indispensable concomitant, and 
the only safe foundation, of a progressive and aggres- 
sive commercial policy. 








THE HAMBURG-AMERICAN ATLANTIC 
LINER “DEUTSCHLAND.” 

THE success of the new Hamburg-American 
liner Deutschland has served to further illustrate 
the splendid progress of German shipowning and 
shipbuilding, which first awakened some surprise 
in the minds of the general public when the North 
German Lloyd steamer Kaiser Wilhelm der Grosse 
excelled all merchant ships afloat in speed, if not 
also in all the qualities embraced under the com- 
prehensive term, ‘‘seaworthiness.” The builders 
of this steamer—the Vulcan Company, of Stettin— 
were asked by the competing German line (the 
Hamburg-American) to construct a ship which 
should eclipse.t 1 performances, particularly in 

int of speed, stipulating that no expense should 

spared to accomplish that end. Having attained 
an average speed of 23.36 knots on the 2982 miles 
voyage across the Atlantic, captured the cream of 





the traffic in this, her first, season, and secured a 
full passenger list on her departure every third 
week, there is little need here to prove further the 
realisation of the aim. But it may not be without 
interest to preface our description with some 
review of the progress made, as typified by the 
Deutschland, alike in the growth of Germany’s 
mercantile marine and of the Hamburg-American 


Company. 
Ten years ago Germany owned 741 steamers, of 


ry | 928,911 tons gross, and 1136 sailing ships, of 


640,400 tons : now, according to the same source— 
Lloyd’s Registry—the number of steamers is 1209, 
and the tonnage 2,159,919 tons, an increase of 
1,231,000 tons ; while there has been a decrease in 
sailing ~ to 501 vessels, of 490,114 tons. It 
will thus recognised that the increase in the 
total tonnage from 1} to 2,650,000 tons represents 
a still larger addition to the carrying capacity of 
the fleet. The outstanding feature in connection 
with German shipping progress has been the 
building of huge liners, ships of 13,500 tons gross 
register, 14,000 tons deadweight carrying capacity, 
and 20,000 tons displacement. Of such vessels of 
over 10,000 tons the Hamburg-American Company 
possess 10, the North German Lloyd 13, while 
British companies own altogether 22. Simultane- 
ously with this growth in the merchant marine, 
there has been a steady development of the ship- 
building resources. We have already in a preced- 
ing volume published a historical and descriptive 
narrative of the Vulcan Works, where all the suc- 
cessful high-speed Atlantic liners have been built, 
but other firms are also engaged in the construc- 
tion of the cargo and Saleceremiati ships,- and it is 
interesting to note the progress which, to econo- 
mise space, we indicate in tabular form : 
TaBLe I.—Growth of Shipbuilding in Germany. 











| Number | Number of | Shipbuilding | 
Year. of Worke. Workers. | Slips. & | Docks. 
1870 7 2,500 | 16 = 
1850 13 8,500 | 47 | 9 
169) 25 21.300 | 8 7 
1900 39 | 87,750 | 154 27 





The tonnage built has steadily increased, and for 
the past three years the total reached 496,000 tons, 
1899 being credited with 190,000. And it should 
be noted also that of the 94 vessels built last year, 
87 were over 500 tons, including nine over 6000 
tons, and six between 5000 and 6000 tons. These 
results are, it is true, far behind those for the 
United Kingdom ; but the progress is, nevertheless, 
significant ; and 30,675 tons were for foreign 
owners. 

The Hamburg-American Company, like the 
North German Lloyd, have in the past five years 
shown great enterprise ; the former had under con- 
struction at the beginning of this year 14 vessels, 
and they have just absorbed the line trading 
with the West Indies and South America, so that 
their sphere of influence is almost co-extensive 
with the world. They have the express line be- 
tween Hamburg, Southampton, Cherbourg, and 
New York ; a Mediterranean line from Genoa and 
other ports to New York ; an intermediate service, 
conducted by the huge liners already referred to, 
between Hamburg and New York, vid Boulogne 
and Plymouth. These are weekly services, as is 
also one to Baltimore; while there are fort- 
nightly services to Montreal vid Antwerp; to 
Galveston and New Orleans; and from Stettin 
to New York rid Christiania and Copenhagen. 
Then there are numerous lines to the Central 
American Republics, the West Indies, and South 
America ; a fast service to East Asia vid Antwerp, 
Penang, Shanghai, Nagasaki, Yokohama, to Hiogo, 
and also a slow service ; while there are also lines 
from New York through the Mediterranean to 
Eastern Asia, and another from the same ports to 
the West Indies. : 

These lines are the result of long years of patient 
work and nursing, for the Hamburg-American Com- 
pany was established fifty years ago, the immediate 
cause being the tide of emigration which set in as 4 

rimary result of the discovery of gold in Colorado. 

eculiarly enough, the North German Lloyd and 
some of our British companies also sprung from the 
same influence ; but the Hamburg-American service 
was commenced with sailing packets. Three vessels 
were built at Hamburg in 1847 at a cost of 12,250., 
the largest, the Deutschland, being of 700 tons, 
with accommodation for 200 ‘‘’tween deck 
sengers ” and 20 in the cabins, and the time taken 
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on the trip to America was 40 days. The progress 
of fifty years is suggested by the fact that the 
Deutschland of to-day cost 600,000/., is of 16,200 
tons, and carries 467 first, 300 second, and 300 third- 
class passengers, apart altogether from ‘“‘ ’tween 
deck passengers,” and the trip occupies but seven 
days. It was not until 1852 that a dividend was 
earned, even on the modest capital, but there was 
courage enough for the ordering of another large 
sailing ship in 1851, followed by another in 1853. 
The six vessels cost 278,8001., and had a combined 
burden of 4000 tons. They made an average of 
three voyages annually, and the six carried in the 
year 12,000 tons to New York and a like quantity 
back ; one of the company’s steamers of to-day 
takes this as one cargo. The number of passengers 
carried in 1848 was 168; in 1849, 1474; in 1850, 
1420 ; in 1851, 3448 ; in 1852, 4666 ; and in 1853, 
4950 persons. During the past year the company 
took over 55,000 passengers to New York alone. 

An important step was taken in 1854, when the 
first steamers were ordered. They were of the 
screw-propeller type, of 1800 tons, with engines of 
300 horse-power. With these vessels commenced 
the long association of the Hamburg-American 
Company with British shipbuilders ; and it is inte- 
resting further to note that these vessels—the 
Hammonia and Borussia—steamed 12 knots on a 
coal consumption of 2 tons per hour. The dimen- 
sions are given on the appended Table of charac- 
teristic Hamburg-American liners. It is charac- 
teristic, too, that German engineers were trained for 
these vessels. The vessels were chartered by the 
British and French Governments for the conveyance 
of troops to the Crimea; but when they entered the 
service in June of 1856 it was found that fort- 
nightly, instead of monthly, sailings had become 
desirable, and they were at once adopted. Thus 
the company continued to prosper, but it was not 
until 1868 that the last of the sailing packets were 
disposed of. The accompanying Table III. indi- 
cates the growth, as it shows the capital and 
financial status of the company at ditferent periods. 
The several steps thus indicated were due to new 
branches springing from the main line. In 1867, 
the New Orleans-Havannah line, which did not 
prove very lucrative, was started. The year 1870 
saw the creation of the monthly service between 
Hamburg and the West Indies, with Havre as port 
of call; though, in consequence of the war, the 
boats did not begin running till March 26, °1871, 
and eight years were spent in making sacrifices for 
German trade, ere any profit was realised on this 
West India Line. Upwards of 200,0001. were 
absorbed in thisway. In connection with the West 
India main service, a local one from St. Thomas to 
Hayti and Mexico was introduced. 

About the opening of the ‘‘ eighties ” there began 
that separation of the cargo traffic from the mail 
and passenger service, which led to the formation 
of so-called Express services by several companies, 
and the development of the modern fast steamer— 
beginning with the Arizona, Servia, Alaska, City 
of Rome, &e. At first, the Hamburg Company 
could not make up their minds to follow the example 
of the other steamship companies. The unavoidably 
deep draught of the fast steamers excluded their 
being despatched from Hamburg ; and the company 


feared to face the extra cost of sending them from | ry 


the Lower Elbe. Moreover, the want of suitable 
docks doubtless affected the decision. It was, 
therefore, resolved to strike a middle course, and 
to adopt a type of vessel which, while it showed 
many improvements, was yet suitable to local con- 
ditions in point of draught, and retained intact the 
capacity for cargo as well as passenger traffic. Such 
a steamer, the Hammonia III. (see Table II.) was 
ordered in January, 1881.- At the same time, 
the then existing steamers were remodelled at con- 
siderable cost, most of them receiving an additional 
deck, to increase passenger accommodation and 
cargo capacity. The tide of emigration and the 
growth in the cargo trade, which began in the year 
1881, necessitated the despatch of boats to New 
York twice a week, and a special landing stage at 
New York was acquired in 1881. Here, at a cost of 
about: 150,0001., warehouses, wharves, bridges, and 
dwellings for the principal officials were erected, 
and they are still regarded as among the first of 
the character in the harbour of New York. The 
concern, which had already attained vast propor- 
tions, received such an impulse from the increased 
trade with New York, and the opening of new lines 
to the West Indies, that the Company’s steamers, 
im the year 1884, covered upwards of one million 
































TABLE III.—Procress or Hampure-AMERICAN COMPANY. 
| | Capital | Number of | Value of | Net Voyages Cerzo Passengers 
tome Share Capital. | Reserve. Vessels | ‘leet | Profits. Made. Carried. Carried. 
£ £ £ ae cubic metres* 
1847 23,250 | os 2 sail ns — os bss ~ 
1850 | 26,625 | 1,969 $4, 27,646 1,574, i 1,420 
aad Bees. 
1855 | . 150,070 7,824 { 2 stesiners y 153,281 21,643 14 ee 3,999 
- 975 6 sai ¢ 
1880 144,377 3,272 {| P steamers } £14,496 59,231 36 18,630 12,879 , 
. i . | 3 sai 3 
1865 178,125 25,441 {| bcaumeains } 272,842 90,227 38 £ 3,460 30,002 
1870 375,000 | 19,722 EY Geage 617,422 54,395 44 35,83 29.441 
1875 1,125,000 9,797 Beer 1,769,493 66,573 t7 193,700 29,924 
1§80 750,000 47,225 2 bees 894,624 217,535 94 273,126 57,873, 
1885 750,000 8,205 a 1,017,92 75,265 123 423 420 57,383 
1390 1.£00,000 164,586 | 7 ne 2,076,161 293,843 288 1,038,732 86,156 
1895 1,000,00) 164,586 See 2,473,070 322,895 293 1,3€3,099 91,638 
1896 1,500,000 164,586 gee 2,747,814 | 451,905 344 1 808,18 84,250 
1897 2,250,000 | 289,080 | 66 yy 9,653,980 | 470,128 456 2,304,785 73,089 
1898 3,250,(00 270,728 ey eae 8,451,659 | 531,976 365 2,388,640 74,€61 
| } 
(* Acubic metre = 35.3 cubic feet ) 
knots. Two years later another new line was | in the proportionate consumption of coal. Of course, 


started, namely, that between Stettin and New 
York. 

In 1887, a thorough reorganisation of the fleet 
was commenced on modern lines. The new twin- 
screw steamers of the English lines, the Paris, New 
York, Teutonic, Majestic, &c., manifested various 
advantages over other vessels in speed, security, 
and reliability. The Hamburg Company, accord- 
ingly, decided to adopt this system. Orders were 
placed with the Vulcan Works at Stettin, and Messrs. 
Laird, of Birkenhead, for the building of a twin- 
screw steamer at each place. Opportunity was thus 
given to the German shipbuilders to show what they 
could do in the production of vessels of the largest 
proportions : hitherto, no attempt had been made 
in Germany to build steamers of such dimensions. 
Meanwhile, in 1888 a new line was started to 
Baltimore, the despatches to the West Indies 
increased to six per month, the four steamers of 
the Hamburger- Carr Line, which was wound up in 
this year, were purchased, orders were placed for 
new vessels, and the share capital of the company 
raised to 14 million sterling, for the purpose of 
acquiring two more fast steamers. The first two 
fast steamers, the Augusta Victoria and the 
Columbia, were delivered in 1889, and were fol- 
lowed, in 1891, by the Fiirst Bismarck, built by the 
Vulcan Company ; while about the same time the 
Normannia was supplied by the Fairfield Company. 
The Augusta Victoria, which at first was only 
1404 metres long, has since been lengthened by 
the insertion of a new part, her present length 
being 159.14 metres. 

TasLE II.—Dimensions of Characteristic Hamburg- 

American Liners. 





| | 




















5 | e | Sg 
SS | | dee |g | Se 
les!) | 8 - | mo | & bo 
gual co — s a v7 | of 
oS to 4 2 nD | Pa 
ek s y a £5 ~ 
oF rT) | o | Ss |.s3 
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ft. ft. | ft. | | mem. 
Borussia I. 1855 | 280 ; 885 | 26 | ex ig 
| ind, 
Cimbria 1867 | $30 | 39.35/33 | 3,087 | 1,300 
Pommerania | 1873 | 369.75 | 39.42 | 33.35 | | 
Wieland ..| 1874 | 371.25 | 39.42 , 32.14 3,504 | 3,€(0 
Hammonia III. ..| 1882 | 373 | 44.93 3119) 3,969 4,250 
Columbia (T.-S.S.)| 1889 | 459.75 55.95 | 38.47 7,578 | 12,300 
rst Bismarck ,, | 1890 | 504.1 | 57.52 | 34.07 | 8,430 | 16,500 
Pennsylvania ,, | 1896 | 559.5 | 62 | 41 13,500 ix 0 
6, 5,000 


Deutschland ;, | 1900 | 684 |67 (44 — 16,200 | 
| } | ! } 





We may append a note of the time taken on the 
voyage by noted liners of the company : 


days hr. min. 
1858 Southampton—New York; Ham- 


monia (I. pie ae Ks jek A 
1858 New York—Southampton ; Ham- 

monia ([.) eas ous we ee: ee 
1867 Southampton—New York ; Ham- 

monia (IT.) 9 8 0 


1869 Havre—New “York; Westphalia 9 6 O 


1869 New York—Plymouth ; Holeatia 9 10 0 
1891 Southampton—New York; Fiirst 

Bismarck... pe at es .. 6 11 44 
1900 Plymouth—New York; Deutsch- 

land. 3 ne: dg she ee ee 
1900 New York—Plymouth ; Deutech- 

land Ne ses a bs fa aoe 2 


The company was one of the earliest to adopt the 
compound engines, and the triple-expansion system 
was introduced in 1886. Their present fleet is, in 
the main, supplied with these engines ; though, to 
avoid vibration, the latest steamers are fitted 


with the new quadruple-expansion engines on 
Schlick’s system. The improvement in the machi- 





nery was accompanied by a considerable reduction 








the total consumption of coal has risen enormously 
with the growth of the fleet. In 1856, the year 
in which the vessels were first driven by steam, 
only 800 tons were required. But, from the 
foundation of the company to the present time, 
10,000,000 tons have been corsumed. In 1890, 
to find employment for the fast steamers, which 
formerly lay idle during the wiuter, the company 
started pleasure trips to Italy and the Orient. The 
experiment succeeded beyond all expectation, the 
Orient voyage of the Augusta Victoria being a 
phenomenal success. The trips became a permanent 
institution ; and now, in order to extend these 
cas voyages, a yacht, called the Prinzessin 
ictoria Luise, has been built. 

The separation of goods and passenger traffic, 
necessitated by the introduction of the fast steamers, 
induced the company to construct new vessels 
adapted to carrying a certain number of passengers, 
and yet capable of stowing enormous quantities of 
cargo. These vessels were styled ‘‘ Steamers of 
the ‘P’ class.” The first of them was the Penn- 
sylvania, and several others have followed, notably 
the Pretoria, Patricia, and Graf Waldersee. The 
ships are so-called ‘‘ storm-deckers”—the structures 
on deck are so high above the surface of the water 
that, even when the sea is running high, it is not 
necessary for passengers to go below. ll the pas- 
senger arrangements are on two promenade decks 
above the main deck. In the interior, there are 
two further decks ; so that each vessel has a total 
of five, and, besides its vast cargo, can take 2000 
passengers on board. For the transport of fresh 
meat, there are ice-chambers, having a capacity of 
33,000 cubic feet ; while the stalls accommodate 400 
live cattle. 

We give in Table III., above, data showing the 
progress of the Hamburg- American Company. 
Probably the most remarkable point in the Table, 
which has been supplied to us with other material 
by Mr. T. Clifford, the chief of the Hamburg- 
American Line offices at Cockspur-street, London, 
is the great increase in cargo taken by the com- 
pany’s ships in recent years, as it reflects also the 
growth of German commerce. The net profits, it 
will be seen, have also steadily increased in recent 
years, almost at the same ratio as the cargo 
carried. The latter has increased in eight years by 
130 per cent., the former by 100 per cent., while 
the value of the fleet has gone up from 2 millions 
to 34 millions sterling, the share capital having 
doubled. The number of voyages has not in- 
creased at the same ratio as the number of ships, 
because of longer trips being undertaken. It is 
significant to note that, whereas the average cargo 
per voyage eight years ago was 3600 cubic metres, 
or metric tons, it had increased to 6550 in 1898; 
an indication of the larger ships now in use. 


** Kaiser 


. ‘* Deutsch- 
Wilhelm der 
Grosse.” land. , 
Length over all... . 197.70 m, 208 5 m. 
(648 ft. 74 in.) (684 ft.) 
Length between the per- 
pendiculars ... ae 190 5 202.0 m. 
(625 ft.) (662 ft. 9 in.) 
Breadth ... 20.1 m 20.42 m, 
(66 ft.) (67 {t.) 
Depth 131m 13.41 m. 
lest ning T1319 Ye.002 
ross ton! ae , 
Net ‘a uv 5,521 5195.6 
And now we come to the Deutschland, the latest 
evidence of enterprise by the company. “We have 


already, in our issues of October 26 and November 9, 
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published engravings of the ship, and we begin the 
publication this week of illustrations of the machi- 
nery. We have further drawings to reproduce, and 
will defer our detailed description ; but we give in 
Table IV., on the preceding page, a comparison be- 
tween the Kaiser Wilhelm der Grosse and Deutsch- 
land, which both excel our fastest merchant 
steamers. 

The engines of the Deutschland, as will be 
seen from the two-page plate which we publish 
this week, have six cylinders, working on the 
quadruple - expansion system. The two -high - 
pressure cylinders, which are placed tandemwise 
over the low-pressure cylinders (see Fig. 22 an- 
nexed), are 930 millimetres (36.61 in.) in diameter ; 
the first intermediate cylinder, which is placed 
forward, is 1870 millimetres (73.6 in.) in dia- 
meter, and is shown in detail on Fig. 23 on 
page 665; the second intermediate is placed aft, 
and is 2640 millimetres (103.2 in.) in diameter 
(Fig. 24 on page 665), while the two low-pressure 
cylinders are 2700 millimetres (106.3 in.) in dia- 
meter, the stroke being 72.8 in. The tandem 
cylinders are in the centre, to give the best 
balancing arrangement, and the first and second 
cranks, as well as the third or fourth, are brought 
close together, as shown in the elevation and plan 
on the two-page plate. But, as we have said, we 
shall describe the details of the engines when we 
have published the further drawings. Meanwhile, 
it may be stated in connection with the arrangement 
of valves shown on the present and opposite pages, 
that there is a separate valve gear for each cylinder, 
the valve spindle from the high-pressure piston 
valve being operated through a lever as shown on 
the main elevation of the engine, an arrangement 
necessitated by the great diameter of the low-pres- 
sure cylinder below. We understand, however, 
that in later practice the valve is being placed 
on the same side as the slide valve of the low- 
pressure cylinder, the same rocking lever arrange- 
ment connecting with an extension of the low- 
pressure slide valve spindle. This is a convenient 
arrangement, and will not only reduce the working 
parts, but shorten the length of the engine and of 
the engine-room—an important advantage, owing to 
the necessity for minimising the size of all water- 
tight compartments. 


(To be continued.) 





ITALIAN EXPRESS LOCOMOTIVE. 

One of the Italian railway exhibits at Vincennes 
was sent by the company of the Adriatic system ; it 
is illustrated on page 661, and is intended for express 
trains to run at 60 miles an hour. As will be seen 
from the illustrations, it is a four-wheel coupled en- 
gine with a four-wheeled truck. The boiler is re- 
gistered for a pressure of 200 1b. per square inch ; 
the firebox is of copper, and the tubes are of the 
Serve type. The cylinders are fitted with ‘‘ Ameri- 
can” balanced slide valves ; the Westinghouse brake 
is applied to all the coupled and tender wheels; the 
Stacey steam-heating device for the carriages forming 
the train is applied. The general appearance of the 
engine is shown in the illustrations ; the following are 
some of the chief dimensions : 


Length of grate... we «2.40 m, (94.49 in.) 
Width of grate oes.) OD, Oe we 
... 2.370 sq. m. (25.5 sq. ft.) 


Area ... om ns 
Internal height of firebox 
1.550 m. (61.03 in.) 


sig 1.220 ,, (48.03 ,, ) 
Length of firebox ... a OLS: 3 
Width of firebox (above) ... 1.532 ,, (60.32 ,, ) 
e a below) ... .1.170,, (46.06 ,, ) 
Length of boiler... ... 4.420 m. (14 ft. 6 in.) 
Maximum diameter of boiler 1.374 m. (4 ft. 6.1 in.) 
Thickness of copper plates 


(front Be: sit abe 
Internal height of firebox 
(back) Pers whe 


(firebox) ... oe be 
Thickness of copper plates 
(tube-plates) h Meas We -025 m. (.98 in.) 
Thickness of copper plates 
(sideplates A git ee eee | 
Thickness of copper plates 
(top plates)... - 015 ,, (.59,, ) 
Thickness of boiler plates ... ot ae: S| 
x firebox shell ... .016 ,, (.63,, ) 
Thickness of firebox shell 
UO Sea mmaar Roe c Reke | 
Number of tubes... ae 125 
Outside diameter ... ot .065 m. (2.56 in.) 


Thickness... ss ... 0025 ,, (098 ,, 

Length between tube-plates 3.200 ,, (10 ft. 6 in.) 

Heating surface, firebox _ ...12.00 sq. m. (129.17 sq. in.) 
ti 





* ube .. 147.80 m. (1590.94) 
Distance between centres of 
cylinders ... sae .- 1,920 m. (75.59 in.) 
Diameter of cylinders «. 480 m. (18.90 ,, ) 
Length of stroke... sea .600 ,, (23.62 ,, ) 


DETAILS OF ENGINES OF THE “DEUTSCHLAND.” 
CONSTRUCTED BY STETIINER MASCHINENBAU ACTIEN-GESELLSCHAFT, “VULCAN.” 
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Diameter of coupled wheels 1.940 m. (76.38 in.) 
” truck wheels ... .970,, (38.19 ,, ) 
Weight, empty... ... 44,000 kilos (44 tons) 
Capacity er... ... 12 cu. m. (423 8 cu. ft.) 
Weight of tenderempty ... 14,000 kilos (14 tons) 





TucumaN.—It is to lay down 
considerable extent at Tucuman. 


Barrow Docks.—Work has been sus 
lowering of the lock sill at the Ramsden 





wood paving to 


mded in the 
ock, Barrow. 








hc 
| 
| 
| 











Tae lock has once more been drained quite dry, and an 
opportunity has thus been afforded of examining s frac- 
ture in the wall and through the sill caused by the inrush- 


ing of water some months since. 


he fracture is found to 


be of a much graver character than was at first supposed, 
and it has been deemed necessary to get expert engines 
ing opinion. The docks have accordingly been visited by 


Sir J. Wolfe peg Sir jamin 


Baker, and others, and 


ference ese lemen and other engineers, 
together with the representatives of the Furness Kailway 
Company, and the contractors, Messrs. John Airdand Co., 


js to be held in London, 
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DETAILS OF ENGINES OF THE “DEUTSCHLAND.” 
CONSTRUCTED BY STETTINER MASCHINENBAU ACTIEN GESELLSCHAFT, ‘ VULCAN.” 
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SOME NATIONAL COURTS AT THE PARIS 
EXHIBITI 


BrittsH visitors to the recently closed Paris Ex- 
hibition marked with surprise and dismay the con- 
trast that existed between the courts of almost eyery 
country, and those of our own. In all groups the 
story was the same : on the one hand, concerted action, 
harmonious effect, and a general guiding control ; on 
the other, isolation, entire absence of plan, and ap- 
parent indifference to results. Small as the British 
show was, it nevertheless contained many fine ex- 
hibits, the effect of which was lost, or minimised, 
while by skilful —:, the goods of foreign 
nations were rendered attractive, and often enhanced 
in value. 

Probably the lessons taught at Paris will not be 
easily forgotten. Nevertheless, in order that the grave 
mistakes in arrangement made by us may be p 
on record, we have had photographs prepared of 
characteristic courts of our own and foreign countries. 
Of these photographs, which speak for themselves, we 

ublish some more examples on page 668. The United 
Btates and Hungarian Textile Courts, with their finely 
designed framework for combined exhibits, are in 
striking contrast to the cases of all sorts of designs 
and colours that made up the British Court. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 12. 

Tue first outcome of the election is the surprising 
demand for iron and steel products. Late last week a 
steel-plate pool was formed, by which prices will be 
maintained at an advance of 2 dols. per ton, and 
tonnage will be distributed according to agreement. 
Competition on plate has been severe. Combinations 
already exist in sheets, structural material, and rails. 
The Bessemer Pig-iron Association controls the Bes- 
semer pig-iron output, independent of the big concerns, 
The plate tonnage amounts to 2,000,000 tons annually, 
which is now distributed between 14 concerns. This 
pool was necessary to protect others. It was the ab- 
sence of a pool which permitted prices to drop so low 
last summer that big orders were picked up in India, 
China, South America, and Zanzibar. arland and 
Wolff, of Belfast, ordered 1000 tons last summer at 
20 dols. per ton. The same system of organisation is 
now to be extended to billets, bars, and rods. . The 
billet pool will be a consolidation of consolidations of 
such concerns as the Carnegie Company, Federal Steel 
Company, National Steel Company, Cambria Steel 
Company, Pennsylvania Steel Company, Jones and 
Laughlin’s, and other concerns. This will be followed 
by the rod and bar trade. A large sale of billets was 
made last Friday at 18.50 dols. at Pittsburg, and it is 
predicted they will go to 20 dols, 

There is a snag or two to be kept clear of. One is 
in Bessemer pig, of which there are large stocks at the 
Sherango and Mahonung Valley furnaces, enough to 
keep the mills busy several months. Despite this 
fact, the owners say they have advanced prices from 
13.50 dols. to 14 dole. To all outward appearances 
prices in iron and steel are advancing, and a demand 
sufficient to maintain the advancing tendency is in 
sight. Yet there is running all through this upward 
tendency a thread of weakness ; as, for instance, the 
big supplies of Bessemer Pig, that ought to force 
prices to 12.50 dols., ins of advancing them to 
14 dols. The steel rail situation is ee To 
all external appearances, the railmakers have -+the 
advantage, but the affair is not over. The making up 
of Bessemer pig to 14 dols., and of billets to 20 dols. 
or 21 dols., may help the = to preserve 26-dol. steel 
rails; but it is a weak foundation, because the rail- 
makérs own their own ore, and it costs them no more 
to make rails now than a year or more ago, Mr. 
Carnegie has not spoken, except to brandish a torch 
at the Pennsylvania Railroad people for maintaining 
outrageous freight rates. It is a case of the pot 
calling the kettle black. 





Soorrty or Arts.—In consequence of the annual dinner 
of the Institution of Electrical Engineers being fixed for 
Monday, December 3, the second lecture of Professor 
Fleming’s Cantor course on “Electric Oscillations and 
Electric Waves,” announced for that date, will be post- 
ee until the following day, Tuesday, December 4, at 

o’clock, to suit the convenience of members and others 
who might be prevented by the dinner from attending it. 


Lerzps Tramways.—The Leeds 1 authorities have 
for some years paid the Leeds City Council 500/. per 
annum in order that postmen when on duty shall enjoy 
the privilege of riding on the tramcars without paying 
the usual fares. In consideration of the improved service, 
however, and the greater facilities now afforded all rou 
the city, the tramways committee of the Council recently 

ut in a claim for a larger remuneration. On Monday the 
mmittee had before it the reply of the Post-Office, ob- 
jecting to any such advance at present. Without preju- 
dicing its action on some future occasion, the Commit 
after discussion, decided to renew the contract on the 
terms for another year. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Only a few thousand tons 
of pig iron changed hands last Thursday forenoon, when 
prices were a shade firmer. Scotch rose 44d. per ton; it 
was also sold at 62s. 6d. per ton two months fixed. Other 
2000 tons were dealt in during the afternoon market, and 
Scotch iron gained another $d. per ton. The settlement 
prices were: Scotch, 683. 9d. reg ton; Cleveland, 653.; 
Cumberland hematite iron, 78s. 6d. per ton. The market 
was steady on Friday forenoon, and some 2000 tons 
only were sold, the price of Scotch iron falling 1d. 
per ton. In the afternoon only 1000 tons were dealt in, 
but prices were fiat, presumably on account of the 
reports from Middlesbrough being unsatisfactory, 
Scotch fell other 3d. per ton, and hematite iron 74d. 
At the close of the market the settlement prices were: 
683. 4}d., 643. 3d., and 77s. 74d. per ton. At the 
forenoon session of the market on Monday forenoon 
some 2000 tons were dealt in, and at the opening prices 
were firm, but they eased off, and Scotch closed 
unchanged from Friday’s prices. In the afternoon 
only other 1500 tons changed hands out-and-out, and 
prices were easier. Scotch gave way 1d. per ton from 
the forenoon rates, Cleveland 14d., and hematite iron 4d. 
per ton. There were sellers of Cleveland at 623. per ton 
three months without takers. The settlement prices 
were: 683. 3d., 643. 4$d., and 77s. perton. Only one 
lot of Scotch iron (500 tons) were dealt in on Tuesday 
forenoon. Prices were flat, Scotch declining 24d. per 
toa, Cleveland 44d., and hematite iron 14d. per ton. In 
the afternoon some 5000 tons were sold and prices 
were weak, Scotch closing 64d. per ton down on 
the day, and hematite iron 104d. per ton. Middles- 
brough reports were very dull, and at the close of the 
market the following were the settlement prices : 67s. 9d., 
Cleveland 643., and hematite iron 76s. 44d. per ton. At 
the forenoon meeting to-day some 3000 tons were dealt in. 
The tone was flat, Scotch falling 5d. per ton at 67s. 44d. 
In the afternoon the market was rather better, Scotch 
recovering 24d., and Cleveland 3d., per ton. The sales 
amounted to only 1000 tons. The settlement prices 
were: 67s. 6d., 64s., and 76s. per ton. The following 
are the quotations for No. 1 makers’ iron : Clyde, 81s. 
per ton; Gartsherrie, 81s. 6d. ; Calder, 82s. ; Summerlee, 
85s. ; Coltness, 87s. 6d.—the pepe all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 80s. 6d. ; 
Shotts (shipped at Leith), 853.; Carron not on sale. 
The following are the shipments of pig iron during the 
week ending last Saturday, from all Scotch ports: To 
India, 100 tons; to Australia, 261 tons; to France, 150 
tons; to Italy, 435 tons; to Germany, 184 tons; to Hol- 
land, 315 tons; to Spain and Portugal, 290 tons; to 
China and Japan, 200 tons; coastwise, 2170 tons. The 
total shipments were 4350 tons, as against 5387 
tons in the corresponding week of last year. The 
transactions in Cleveland iron have been exceed- 
ingly few. One of them was 6d. per ton weaker 
than was the case a week previously. The tight- 
ness in West Coast warrants has passed over, and 
the few dealers who were caught ‘‘short” had to square 
off their contracts in the vicinity of 803. per ton. Since 
then the price has further receded. East Coast hematite 
iron has been sold at 78s. 6d. per ton, while Scotch hema- 
tite iron has realised 82s. to 82s. 6d. per ton delivered at 
the local steel works. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 73,124 
tons yesterday afternoon, as compared with 73,886 tons 
yesterday week, thus showing a reduction for the past 
week amounting to 762 tons. 


Finished Iron and Steel.—There is very little to say 
this week in reference to finished iron and steel. The 
rejection of alot of steel ship-plates that were landed at 
Belfast from America has been much discussed in trade 
circles here, and all over the Clyde, and some misleading 
impressions have got abroad. It is a mistake, as has 
veen" suggested, that the plates were supplied by the 
Carnegie firm. Mr. W. leming, iron and steel 
merchant, Glasgow, has secured the order for the iron- 
work required in connection with the Corporation High- 
street Improvement Scheme, Glasgow. About 600 tons 
of iron will be wanted for the contract. 


Sulphate of Ammonia.—This commodity is in better 
demand, and for prompt delivery the price runs from 
10/. 103. per ton up to 102. 17s. 6d. per ton Leith. There 
is also more inquiry for teenie delivery. The last 
weekly shipments from Leith amounted to 1087 tons. 


Caledonian Railuay Contracts.—The Caledonian Rail- 
way Company have accepted the offer of Mr. George 
Pirie, Victoria-street, Aberdeen, for the carrying out of 
their new works in Renfrewshire. These include the re- 
construction of the Wemyss Bay line, the widening of 
34 miles of the track, and the\reclamation of part of the 
foreshore. The price is 97,877/. Mr. Pirie is at present 
engaged on another large contract for the same company 
—viz., the construction of the new railway from Black- 
wood to Lesmahagow and Alton Heights, in Lanarkshire, 
at a cost of about 100,0002, 


Contract for Metal Wagons.—Messrs. P. and W. 
Maclellan, Limited, Glasgow, have booked an order for 
the iron and steel work required for 400 covered goods 
wagons for the Bengal-Nagpur Railway Company. 

Institution of Engineers and Shipbuilders.—The second 
meeting of the session of this Institution was held last 
night, the President, Dr, Robert Caird, F.R.S.E., in the 
chair. The principal business was the diecussion of the 
pepe read at the opening meeting by Dr. J. A. Purves, 
F.R.S., Edinburgh, on ‘‘A New Gas Producer.” The 
persons who took part in the discussion were: Mr, 
Galbraith, Mr, Murray, Mr. F. J. Rowan, 0.E., Mr, 





Norman Macdonald (Edinburgh), Mr. Wm. Foulis, gas 
engineer and manager; Professor Watkinson, Mr. 
Wilson, manager of Dawsholm Gas Works; Mr. Molli- 
son, and Mr. Sinclair Couper St. Barr, C.E. Dr. 
Parves replied at great length, and to the satisfaction 
of the members. riefly put, the producer generates 
gas from petrol of .650 to .660 specific gravity, and this 
mixes with air on its way down to the burner in the 
lamp, either closed or open. Mr. Foulisspoke very highly 
of the invention ; and much was said in the course of 
the discussion regarding the utility of the aero- for 
driving motor cars. One of the speakers is engaged in the 
business of making such cars. Subsequently a discussion 
took place on Mr. J. D. McArthur’s paper on ‘‘ Marine 
Engine Shafting,” the speakers being chiefly practical 
men, generally superintendents of lines of steamers 
hailing from Glasgow. The discussion was an exceed- 
ingly interesting one; the remarks made seemed to in- 
dicate that fractures of shafts will be less numerous in 
the future. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Railway Extensions.—The Hull and Barnsley Railway 
Company has a number of important extensions under 
consideration. They propose to make a line from 
Thurnscoe, a large colliery centre, to Denaby, and a 
further proposal is to make another line from Denaby to 
Rotherham. At Kilnshurst they intend to make a 
junction with the Derby to Leeds line of the Midland 
Company’s system. Junctions with varicus colliery 
lines are also proposed. In addition, the company will 
identify itself with the Wales and Laughton Light 
Railway Company. 

Yorkshire College Engineering Socicty.—On Saturday 
evening the annual dinner of this society was held at 
Leeds, Mr. E. Hartnell, M.I.M.E., presided, and in pro- 
posing the chief toast said that it was the aim of the college 
not merely to train the students in useful arts, but to 
make men of them, capable of taking a high place in the 
century which is about to dawn. In responding, Principal 
Bodington said he hoped they would try to make the 
college a genuine place of study for students of all types 
and kinds. He referred to the institution which Mr. 
Carnegie proposed to erect at Pittsburg, U.S.A., and said 
their college was at the limit of its powers, and unless the 
great community could supply them with the sinews of 
war, the next ten years would be years of falling back 
rather than of Unless something like 100,000/. 
could be furnished for extensions they would, as he had 
said, be obliged to fall back. 


The Level Railway Crossings in Huli.—The Hull Cor- 

ration have passed a resolution stating that it is most 
cotakie that the level railway crossings in the city 
should be abolished, and a sub-committee has been ap- 
pointed to report on the matter. 


Weaving Machinery at the Paris Exhibition.—Professor 
Beaumont gave a lecture at the opening session of the 
Yorkshire College Textile Society on ‘‘ The Paris Ex- 
hibition and its Weaving Machinery.” He stated that 
in machinery Great Britain was very inadequately re- 
presented, but it might be justly claimed for the exhibits 
of Messrs. Platt Brothers, of Oldham, and Messrs. Brooks 
and Doxey, of Manchester, that they were unequalled by 
those of Continental makers. A novel and most in- 
genious loom in the Exhibition was the Norfolk loom, 
which, though perfected in America, was an English in- 
vention. hilst 30,000 of these looms were in use in 
Awerica, and a number in France and Germany, he was 
not aware that any were in use in this country. 


Iron and Steel.—The local iron market continues in a 
very unsatisfactory state. Although there have been re- 
ductions in the price of both raw and finished irons 
during the month they have had little or no effect in 
bringing about an improvement. Members of the iron 
trade are not anticipating that there will be any change 
until there is a certainty of reductions in the prices of 
fuel. In the interests of the iron and steel trades it is 
hoped that any a change will be made known 
as early as possible. Such a step will probably be de- 
layed until the heavy contracts now running expire at 
the end of the year, but with the opening of the new 
year important concessions may be anticipated. The 
home demand for iron is practically curtailed to 
meet immediate requirements, and there has been a 
very decided falling-off in the exports to the Con- 
tinent. There is a fair amount of work in the 
lighter industries of the city, with an absence of anything 
approaching to pressure in most departments. West 

t hematites have receded from 933. to 94s. to 89s. to 
90s. per ton, and East Coast ditto have also gone down 5s. 
to 87s. 6d. to 89s. Fe ton. Lincolnshire No. 3 foundry 
remains unchanged at 66s. to 663. 6d. per ton, and forge 
is at 61s. to 61s. 6d. There is no change in Derby- 
shire No. 3 foundry, which stands at 67s. to 68s., and 
forge ditto is down to 61s. to6ls. 6d. Bars are slightly 
down, and now make from 9/. 103. to 9/. 15s., and sheets 
remain at 11/7. to 117, 15s. ¥ 


South Yorkshire Coal Trade.—A further decline in the 
trade is to be noted, and to meet the lessened demand the 
pits are playing one or two days a week. The consump- 
tion of house coal still remains unusually small, and the 
tonnage sent to London is very light. Prices are weak, 
and although nominally the quotations remain un- 
changed, buyers can procure supplies for less money. 
Silkstone branch is quoted at the a. per ton 
and Barnsley house 15s, With the” med deman 
for export, ay ye. Se on the shipping season drawing to 
a close, there is plenty of steam coal in the open market, 
and owners are competing for orders, Barnsley hards at 





the pits are priced at 163. to 17s. per ton, and Parkgate 
hards 14s. 6d. to 15s. In the smallest manufacturing fuel 
there has been a drop in prices, but the la stocks re. 
main firm with a good dsmand. Foundry coke has 
dropped 23. a ton to 283. to 303, and blast-furnace ditto 
is down to 17s. to 183. 6d. per ton. Steel melting coke 
remains at 303. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was fairly numerous, but the market was 
again cheerless in tone, and the amount of business trans- 
acted was on a very small scale. Quotations for pig iron 
were further reduced, but the lower rates failed to tempt 
buyers into the market, and the business that was done 
was only in small lots for delivery at once. Pros- 
pects were regarded as such as to prohibit purchasers 
entering into contracts on forward account, and buyers 
were er backward indeed. A few small lots of No. 3 
g.m.b. Cleveland pig iron changed hands at 64s. 9d. for 
prompt f.o.b. delivery, and that was regarded as the 
general market quotation. At the same time, there 
were one or two producers who would not mention 
below 653, for prompt No. 3, and they reported that 
they had obtained that price. Still, however, there 
were plenty of both makers and merchants ready enough 
to dispose of the ruling quality at 64s. 9d., while buyers 
were not at all keen to pay that figure. The lower quali- 
ties of Cleveland pig were abundant and weak in price, 
No. 4 foundry was 62s. 6d.; grey forge, 60s. 6d.; and 
mottled and white, 60s. No 1 Cleveland pig was 
put at 66s. The demand for East Coast hematite 
pig iron was by no means large, but quotations were 
fairly well upheld. About 793. was about the figure 
for early delivery of Nos. 1, 2, and 3, but buyers hesitated 
to pay that price. Sellers, however, were not inclined to 

ive —~. and, in fact, there were makers who asked 
80s, There was very little doing in Spanish ore, and 
quotations were any nominal. Rubio was put at 192, 
ex-ship Tees, but purchases might have been made at 18s, 
Buyers’ idea was that the latter figure was a good deal 
too high. To-day there was next to no business doing, 
and quotations showed no alterations. 


Manufactured Iron and Steel.—In these two impor- 
tant branches of the staple industry business is very 
slack. Notwithstanding reduced quotations, buyers 
will not ccme into the market, and the outlook for 
the future is unmistakably gloomy. Competition for 
new orders is very keen, and there is little doubt 
that firms would accept work at less than market 
rates. Since our last report bars and hoops have fallen 
10s., and railway material has become cheaper. Ship- 
plates and angles have not been further reduced. Common 
iron bars are now &l. ; best bars, 82. 10s. ; best best bars, 
91. ; and steel hoops, 9/.—all less the usual 2} per cent. 
discount for cash. Heavy sections of steel rails are still put 
at 67. 10s., but 62. has been taken, and cast-iron railway 
chairs have dropped to 4/. 15s., both net cash at works. 


Wages on the Tyne and Wear.—The Tyne and Wear 
Wages Committee of the Shipbuilding Employers’ Asso- 
ciation met at Sunderland to-day (Wednesday) to con- 
sider the demands from the Amalgamated Society of 
Engineers for 1s, 2d. for smiths and 64d. to strikers when 
working overtime; also from the Boilermakers’ Society 
for 23. extra for plates where double frames are fitted at 
the forward ends of holds. Both applications were 
refused 

Coal and Coke.—The coal market is dull and some of 
the collieries need tonnage promptly. The supply of 
bunker coal is abundant and quotations are weak, un- 
screened kinds being about 133. 6d. Manufacturing coal 
is unaltered and slow of sale for future contracts. Gas 
coal steady, with deliveries on a heavy scale. Average 
blast-furnace coke is put at 20s. 6d. for early delivery 
here, but purchases have been made at less. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been a little dull, 
but coalowners still profess confidence in the future. The 
best steam coal has been making 22s. to 21s. 6d. per ton, 
while secondary qualities have brought 19s. 6d. to 20s. 6d. 

rton. House coal has been in steady demand. No. 3 

hondda large has made 18a. 6d. to 19s. per ton. Foundry 
coke has brought 30s. to 323. ton, and furnace ditto 
283. to 293. perton. As 8 iron ore, the best rubio 
has been quoted at 18s. to 18s. 6d. per ton. 

British and American Locomotives.—Messts. Hudswell 
and Matthews, of Leeds, have, in spite of American com- 

tition, secured large contracts for the construction of 
peomativen for the Port Talbot, the Taff Vale, and the 
Rhymney Railways. In the case of the Rhymney Rail- 
way, nine main line engines ordered have been delivered, 
and six ordered for the Port Talbot are nearly completed. 
The Taff Vale contract has been only just concluded. 


Welsh Coal for the Navy.—The Lords of the Admiralty 
have accepted tenders for the supply of about 350,000 
tons of the best Welsh steam to be delivered in 
specified montbly instalmenta, commencing January 1 
and terminating December 31, 1901. . When tenders were 
invited, the estimated requirements of the Admiralty were 
about 1,000,000 tons; an explanation for so small a quan- 
tity being ordered may be found in the fact that the . 
authorities rejected all tenders above 21s. per ton net. 

The New Royal Yacht.—The Lords of the Admiralty 
have ordered work on the new royal yacht to be a i 
and an effort is to be made to complete her by the end 0 
May, in order that her crew may me accustomed to 
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hip by July, when she will be sent to Cowes to be at 
a disposal of the Queen during the Cowes season. 


Lake Erie to Bristol Direct.—The despatch of the first 
cargo of steel billets from Lake Erie direct to the United 
Kingdom is announced, England has been importing 
large quantities of American steel, but these have hitherto 
been chipped at the chief ports on the Atlantic seaboard. 
The present cargo was ie ea at Lake Erie by the 
Monkshaven, steamer, and the vessel sailed direct for 
Avonmouth Dock. 

The Swansea Valley.—The output of pig iron has con- 
tinued fairly good. The steel trade has also remained 
about as active as it has been during the past six weeks. 
The large supplies of American tin bars which have come 
to hand of late are an adverse influence, but there are 
two more furnaces smelting than there were a fortnight 
gince. Some of the engineering firms have contracts on 
hand which will occupy them for several months. 


Engine-Room Ratings.—A new system is to be adopted 
at Devonport for the instruction of engine-rcom ratings 
sent to the instructional flotilla of to o-boat destroyers 
for training. Hitherto, each class has spent the first week 
in daily cruises, the second and third weeks in cruises 
from the port, and the fourth week in harbour to examine 
and refit machinery. After Christmas, the destroyers, on 
receiving new. classes, will go on a three weeks’ cruise, 
and then return, in order that the ratings under instruc- 
tion may take the boilers and machinery to pieces, and 
refit them for the next class. A similar arrangement has 
been found to work successfully at Chatham. 


Bournemouth Tramways.—On Friday a Board of Trade 
inquiry was held at Bournemouth by Mr. Alexander B. 
Trotter, with respect to an application by the Town 
Council for power to borrow 174,750/. for the construction 
and electrical re of tramways authorised within 
the borough. r. A. E. Francis-Francis opposed, on 
behalf of the owners of property to be taken for the pur- 
pose of a generating station. The borough surveyor said 
the proposed tramways were all within the borough. The 
longest run from the dépét would be two miles, and the 
highest gradient was under 1 in 4. The town clerk in- 
formed the inspector that a tramway from Bournemouth 
to Poole was being constructed, and that a company had 
obtained powers to construct a line from Bournemouth to 
Christchurch. These companies had running powers over 
the Bournemouth main line from east to west. 


Wages in the Dockyards.—The Lords of the Admiralty 
have just replied to petitions presented to them in 
October, 1899, on behalf of the undermentioned classes 
of day-pay workmen employed at the Royal Dockyards. 
They direct that the pay of established ropemakers is to 
be raised from 263. to 27s. per week, that hired rope- 
makers are also to be advanced 1s. per week, making 
their future wages 263s., 27s. and 28s. per week respec- 
tively ; that established bricklayers’ and masons’ wages 
are to be raised from 28s. to 303. per week, and that 
hired men of the same trades, now receiving 29s., 30s., 
and 31s. per week respectively, are to be raised to 31s. 6d. 
per week. Hired masters of coal dépéts are to be 
allowed 6d. hess day et: ordinary labourers in 
ship-fitting shops are to be paid as skilled labourers if 
their work is skilled ; skilled labourers working machines, 
or employed in sawmills, smithies, foundries, joiners’ 
shops, or painting, may be advanced tothe highest rate 
provided for their class at the discretion of the Dockyard 
authorities. 


_ Electric Tramways for Bath.— The question of the estab- 

lishment of electric tramways at Bath came before the 
Bath Urban Sanitary Authority on Tuesday. Mr. Alder- 
man Taylor said an order asked for at an inquiry held in 
September for powers to lay electric tramways in the city 
had not yet been granted, as there were negotiations pro- 
ceeding regarding the application of the money by the 
authority which the private company pectienerse | to pay 
yearly as way-leave. He hoped, however, at the next 
meeting to be able to report that the order had been 
0) in its entirety, and that the work had been com- 
menced. 


Bristol Docks.—On Tuesday the Bristol City Council 
decided to proceed with Bills in the next session of Par- 
liament to enable the council to construct new docks, &e., 
at Avonmouth. The new works contemplated at Avon- 
mouth comprise a new dock, entrance lock, and channel, 
& cut between the new and existing dock, embankments 
or sea walls, a deviation of the Avonmouth and Severn 
Tunnel line of the Great Western Company, &c. 








Tre Late Sir ANDREW MaciEan.—We regret to re- 
cord the death during the past week of Sir Andrew 
Maclean, the oldest member of the big shipbuilding 
oe carried on by Messrs. Barclay, Curle, and Co. 

© was latterly the chairman of the company, which he 
— many years ago as a junior clerk, the son of a 
ape weaver. The concern, in connection with which 
Prd ened his reputation, goes back to somewhere about 


_ 


Cawapran Coat. —The Canadian Department of Agri- 
stare teports that much interest is being soiationed te 
ay wee coal, numerous inquiries being made daily at 
ber ‘anadian mineral exhibit at Paris by coal merchants, 
hg men, and large ‘manufacturers from France, Ger- 
“a A Russia, Austria, Italy, Belgium, and other 
mary Ties. All are desirous of obtaining coal in Canada, 
nol astonishment is expressed by the inquirers at the 

nt of the Canadian coal fields on the ‘Atlantic, as well 


tow the excellence of the coal, its easy shipment, and 


MISCELLANEA. 


Tue Juvenile Lectures at the Society of Arts will be 

iven this session on the afternoons of Wednesday, 

anuary 2 and 9, 1901, by Mr. E. Walter Maunder, 
F.R.AS., gy > nmr eon of the Solar as 
Greenwich Observatory. The subject of the course 
will be ‘‘ Eclipses.” 

A large cantilever bridge is now being constructed at 
Ottawa by the Dominion Bridge Company. The struc- 
ture, which with its approach viaducts will have a total 
length of about 2590 ft., includes a cantilever span of 
555 ft. 9in. The bridge will accommodate a steam rail- 
road and two electric tram lines, and roadways for vehicles 
and foot-passenger traffic. 


A ton of coal carbonised in gas works 
10,000 to 11,000 cubic feet of gas, which hold in diffusion 
20 lb. to 24 lb. of hydrocarbon vapours, including 16 Ib. 
to 18 Ib. of benzol, about 120 Ib. of liquid tar, of which 
25 lb. to 30 Ib. are carbon held in suspension, 2b. or 3 Ib. 
are hydrocarbons similar to the vapours above mentioned, 
and 12 lb. to 14 Ib. are naphthalene. 


The report of the council to the North-East Coast In- 
stitution of Engineers and Shipbuilders just issued, shows 
this important society to be in a flourishing condition. 
Its total membership is now 998. This society, it will 
be remembered, has taken a leading in organising 
a@ committee to draw the attention of the Government 
to the unsatisfactory status of naval engineers. 


The traffic receipts for the week ending November 11, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,765,2397., which was earned on 19,8854 
miles. For the corresponding week in 1899, the receipts 
of the same lines amounted to 1,733,099/., with 19,548 
miles open. There was thus an increase of 32,1407. in the 
receipts, and an increase of 3374 in the mileage. 


The Port Royal, the first of the ships for the new subsi- 
dised line to connect the home country with the West 
Indies, has now been launched from Sir Raylton Dixon’s 
yard at Middlesbrough. The principal feature of the 
vessel is the refrigerating plant, for checking the prema- 
ture ripening of the fruit, which will form a principal 
portion of the cargo for home ports. This is effected by 
circulating cold air over the fruit. This air is cooled by 
ed it over pipes, through which cold brine is circu- 
ated. The whole of the plant in Pyare has been sup- 
plied by Messrs. J. and E. Hall, of Dartford. 


In an interesting article published in a recent issue of 
the Revue Générale des Sciences, M. Henri Poncaré remarks 
that too great perfection in the apparatus used for experi- 
ments may at times check the advance of scientific know- 
ledge. ad Tycho Brahe been provided with instru- 
ments ten times as accurate as those he actually used, 
Kepler and Newton would have been unable to found 
the‘science of astronomy. At the present moment, M. 
Poncaré states the progress of p er is 
being obstructed by the ease with which measurements 
are now made to three or four decimals. Fortunately, 
the founders of this new science are men of robust faith, 
and not too easily perturbed by secondary anomalies, 


eo g9 generally 


The large United States annexe at Vincennes, tozether 
with its steam and electrical — ment, has been 
sold by Messrs. Charles Neat and Co., 112, Queen Vic- 
toria-street, E.C., acting on behalf of the American 
authorities, to a chester engineering firm. This 
building, which was construcied by the Berlin Iron Com- 
pany, of Berlin, Connecticut, measures about 350 ft. in 
length by 126 ft. wide. The power plant consists of two 
250 horse-power steam boilers, and a ‘‘ Ball” engine of 
300 horse-power coupled, to a 250-kilowatt generator. 
There is an electric travelling crane of 30 ton capacity, 
running the whole length of the mainaisle. The building 
and its plant are now being taken to Manchester to be 
re-erected there. 


A new type of rock-drill, capable of giving solid cores, 
was used for making the trial borings in connection with 

eat power plant to be installed at Niagara on the Cana- 

ian side of the Falls. Owing to the great rise in the price 
of diamonds, the cost of extracting. cores by the diamond 
drill has recently been tly increased, and co: uently 
resource was had to the new drill in question, which is 
the invention of Mr. F. Harley Davis, an Australian 
engineer. The cutting is done by steel teeth, the drill 
being slowly rotated under heavy pressure, whilst a 
constant supply of water is maintained about the 
cutting edges by means of a special pump. All the rock 
chippings made are automatically collected in a special 
receiver, where they form a regular succession of strata, 
and supplement the information to be gained by the 
inspection of the coresobtained. The drill is not intended 
for attacking the hardest class of rocks, but is said to be 
very satisfactory when used on softer material. 


The London News Agency states that there is a possi- 
bility that at no very distant date an electric underground 
railway will be constructed between Victoria and Putney. 
A Bill embodying the scheme will shortly be placed before 
Parliament. During the past week inquiries have been 
made in the district, on behalf of a firm of solicitors, as to 
the ownership of the property under which the pro 

new preg, em to be constructed. The line would be 
called the ‘* King’s-road Electric Railway.” The suggested 
line of route is under King’s-road, on the Middlesex side, 
beneath the bed of the river to Putney, where it would 
proceed under Brewhouse-lane and the Putney Baths to 
the east side of High-street as far as Montserrat-road, 
where the terminus would be situated. It is the inten- 
tion of the company to erect a generating station near to 
the terminus, in addition to a passenger station. Several 


with statutory notices informing them that their property 
will be required, and the ground landlord of several shops 
in High-street has received notice that all the premises 
between No. 67 and No. 93, at the corner of Montserrat- 
road, will be taken over. 

A committee appointed by the American Association 
of Railway Superintendents of Bridges and Buildings 
have recently issued a report on the use of pneumatic 
tools in the field for riveting and repairing. A compari- 
son of the work done in the erection of 2455 lineal feet of 
bridgework showed that with the pneumatic riveter two 
men and a heater averaged 500 rivets per day, whilst by 
hand 250 was good work for three men. one heater. 
On one occasion an additional man was employed, with 
the pneumatic riveting gang, to take out fitting up bolts, 
&c., and in this case 700 rivets were driven 2g day. 
An inspection of the rivets show the work to be much 
superior to the handwork. A portable compressor, 
driven by a line engine, was used. The cost of 
operating one hammer per dey, including power, re : 
and depreciation, was 1/. 13s. 10d., or 6s. 9d. per hundr 
rivets gin. in diameter; whilst with hand riveting the 
cost was 15s. 4d, per hundted. In another case the com- 
mittee report that the cost of fitting up and riveting new 
steel bridges had been reduced 40 per cent. = the adop- 
tion of the pneumatic toole. With an air drill, the com 
mittee reports that five or six times as many holes can 
be sisseal wat day as with a ratchet drill. . 


A new form of coal calorimeter, which is claimed to be 
aed adapted for technical use, is described by Mr. 
8. W. Parr, in a recent issue of the Journal of the Ameri- 
can Chemical Society. The principal novelty in Mr. Parr’s 
procedare consists in the use of sodium peroxide to pro- 
vide the “s en necessary for combustion. The use of 
this chemi asthe advantage that the sodium monoxide 
left combines with the steam and CO, resulting from the 
combustion of the coal, so that it is un to make 
stale of any means of escape for the products of com- 

ustion. A large correction (27 Pane cent. of the total) 
has, however, to be made for the heat due to theee 
combinations. In practice the coal is powdered, dried 
in an oven to get rid of moisture, and mixed with eeven- 
teen times its weight of finely-powdered sodium peroxide. 
The mixture is then P at the bottom of a strong 
copper cylinder, which rests on a pivot at the bottom 
of a water calorimeter. From the top of the copper tube a 
hollow stem extends beyond the surface of the water in 
the calorimeter and throughitscovers. A valve closes the 
opening between the stem and the — below. 
Paddles are fixed to the sides of the cylinder, and the 
latter being kept rotating by a cord passing round a 
pulley on the stem, serves to insure an even temperature 
in the water of the calorimeter. The charge is fired by 
dropping a short length of red-hot copper wire down the 
hollow stem. The valve aforementioned prevents any 
escape of ucts of combustion, and the complete ex- 
traction of the heat is effected in about five minutes. 


Atthe Imperial Institute on Monday, November 19, a 
lecture on “* The Coal Resources of Victoria” was de- 
livered by Mr. James Stirling, mining representative of 
Victoria, Australia. The lecturer said that the attention’ 
of most nations was just now turned to their coal, the 
demand to-day being greater than over it had been before. 
Russia, Germany, and France had augmented their own 
roduction by a purchases from foreign countries, but 
Breat Britain and her Colonies could in this respect rely 
on their own natural resources. The Australian Colonits 
had lai areas of coal-bearing territory, and up to the 
pore produced 100,000,000 tonsof coal for the world’s 
consumption, the largest output being from New South 
Wales.. About ten years ago he was deputed to investi- 
gate the Gippsland coalfields, determine their character 
and extent, and select sites for boring. The Colony was 
then depending on New South Wales for its coal supply, 
at an outlay of about three-quarters of a million sterling 
perannum. He was able to prove that within a given 
area of Jurassic rocks there were a number of seams of 
good black coal from 2 ft. to5 ft, in thickness. The ab- 
sence of railway communication and dense forest made 
transit almost ee and conflicting interests of coal 
importers retarded development for a few years. Now, 
with the extension of railway communication, there were 
half a dozen collieries at work, er ogc ag Pa! 1000 men 
and giving an annual output of over 000 tons. An 
examination of the structure of the rock showed that the 


sandstones and shales were made up of materials derived 


from the wearing down of ancient volcanic rocks. The 
quality was that of a good domestic steam ». & special 
feature being that it gave off only a light smoke, which made 
it valuable for naval purposes. In the Latrobe Valley, 
in Gippsland, boring had proved the existence of deposits 
over 267 ft. in thickness. In one section the phenomenal 
oveurrence of a series of such beds making an aggregate 
of over 700 ft. was disclosed. From borings carried on 
over a distance of 50 miles in the Latrobe Valley, the 
lecturer estimated that there could not be less than 
31, 144,400,000 tons of brown coal. In several places shafts 
had been sunk through beds of from 20 ft. to 200 ft. thick, 
’smine, on the banks of the 


and at the Morwell Compan 
thick was being worked as a 


Latrobe, a coal-bed, 70 ft. 
quarry by open faze. 





American Carco STEAMERS.—The Maryland Steel Cor- 
pany at Sparrow’s Point, Maryland, has contracted with 
Boston capitalists for two large vessels of 12,800 tons, when 
fully loaded. The dimensions are: Length, 505 ft. over 
all, 488 ft. between perpendiculars, 58 ft. beam, moulded, 
with a depth of 40 ft. to the shelterdeck. The freighters 
are to maintain an average sea speed of 12 knots per hour 
when loaded to 27 ft. mean draught, in which condition 








Mparative nearness to Earopean markets, 


of the tradesmen and property owners have been served 


they are to carry 11,200 tons deadweight, 
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DiaMeTER OF Two Hicu-PressurE CyLInDERs ... 930 mM. (36.61 IN.) 
sy First INTERMEDIATE Me ... 1870 mm. (73.6 1N.) 
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3 Two Low-PREssURE PP ... 2700 mm. (106.3 IN.) 
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SOME BRIDGE MATTERS. 


Papers on bridges have not been infrequent at 
British engineering societies, but have generally 
been either mere descriptions of methods of con- 
struction, or been purely mathematical. Both types 
of paper have their uses, and no engineer will 
depreciate the value of a really detailed account 
of the execution of any engineering work, even 
of minor importance; whilst, as to the second 
class of paper, it may be remarked that in no 
department of engineering work has the influence 
of mathematics proved of greater value than in that 
of the design of structures. Nevertheless, it is 
most improbable that present methods of computing 
stresses will be substantially improved, and hence 

apers of the purely mathematical type are now 
Cae their interest. It is true that certain por- 
tions of higher practical statics are known to com- 
paratively few engineers, but very complete infor- 
mation as to these is now readily accessible to any- 
one desiring it. 

Whilst, as already stated, papers of the two classes 
enumerated above have been fairly frequent ; there 
have, on the other hand, been very few dealing 
either with general principles of bridge design, or 
with the subject of bridge failures. As regards the 
latter there is, it is true, seldom much difficulty in 


: obtaining information, provided the failure is com- 


plete. A total smash of this kind, however, gene- 


75 | rally arises from gross errors in design, for which, 


in the light of our present knowledge, there is no 
excuse, and the collapse of the structure could 


79| generally have been readily foretold by any com- 


petent engineer on mere inspection of the draw- 
ings and specifications. With regard to the straining 
and working loose of rivets, occurring in everyday 
work, however, very little information lias: hed 
published ; but, as Sir Benjamin Baker observed 
in a recent discussion at the Institution of Civil 
Engineers, details of this character would be 
most valuable to the designer, and could well be 
provided by the engineers to the great railway 
companies, who have in this direction oppor- 





tunities denied to the rest of the world. Gross 
errors in design are easily avoided, but it is 
not so easy to escape those of a less pronounced 
character. Often the conditions render these 
almost unavoidable. Thus, if the levels fora rail- 
way necessitate the use of a shallow floor on a 
through bridge, there must be serious straining 
action at the connection between the floor members 
and the main girders. As the load comes on a 
shallow cross-girder, the ends incline towards each 
other, and a most unfair strain is put on the con- 
necting rivets. The attempt has been made to 
avoid this by using hinged connections, and pos- 
sibly, on a heavy ballasted floor, this plan might 
succeed ; but unless the floor is of great weight in 
comparison with its rolling load, severe hammering 
and consequent wear is certain to arise. The use 
of very deep cross-girders does much to diminish 
the trouble referred to, since with the same flange 
stress the angle through which the ends of the 
girder tend to rotate as the load comes on varies 
inversely as the depth, and consequently the unfair 
strain on the connecting rivets can a relieved 
with a lesser call on the flexibility of the verticals 
of the main trusses. These deep cross-girders 
also tend to stiffen the bridge, and in general effect 
& very considerable economy in weight. 

A quite similar case of unfair straining action on 
rivets is certain to arise when the longitudinals 
are not made continuous over the cross-girders. 
The usual American practice, and one which is 
strongly recommended in a leading American text- 
book, is to make the longitudinals some inches 
shallower than the cross-girders between which they 
are riveted. This construction seems essentially 
vicious, and is perhaps responsible for the very low 
working stresses admitted by American specifications 
for floor members. In the nature of things, the 
riveted connections to the cross-girders render the 
longitudinals continuous, and the consequent heavy 
bending being taken entirely by the rivets must 
subject them to strains tending to make them work 
loose. The trouble is, no doubt, diminished by adopt- 
ing a very low working stress, but at the expense of 
adding to the weight of the floor. This in itself is 
not altogether a drawback, but the weight might 
be better applied. The average panel length in a 
large American bridge is often equal to the span of 
a moderate-sized girder bridge, and as experience 
shows that the main girders of a short span prac- 
tically never give trouble, there seems no reason 
why the working stresses should be less in the longi- 
tudinals of a larger bridge. It would seem better 
to frankly admit that such longitudinals must in 
the nature of things act as continuous girders, and 
to construct them as such. Of course, the old cry 
about the uncertainty of stresses in continuous 
beams will be raised. This, however, is not 
avoided by the method of construction criticised, 
since the unfortunate stringer has to act as a 
continuous beam without being designed as such. 

Again, as we pointed out in ENGINEERING some 
years back, there is no more uncertainty about the 
range of stress in a continuous girder than in a 
simply supported one, since this range is quite 
unaffected by moderate imperfections of workman- 
ship, or by unequal settlement. Long experience 
confirms laboratory experiment in showing that it 
is this range of stress which, within quite wide 
limits, determines the safety of structures, and not 
the mere intensity of the stress. We will not 
repeat here Bauschinger’s ingenious theory to 
account for this, but those interested should refer 
to ENGINEERING, vol. lii., page 159. Sir Ben- 
jamin Baker, on the occasion already referred 
to, has given some interesting examples showing 
what high stresses are safely borne in prac- 
tice, provided the range is not too great. Thus 
the tie-bars of the Charing Cross railway bridge-are 
built up of plates riveted together with widely 
spaced rivets. As a consequence, wet has got in 
between the plates, and the consequent oxidation 
has bulged the plates apart, thus putting a heavy 
bending stress on them, and raising the working 
stress to 8 or 10 tons per square inch. Again, in 
the Britannia Bridge, stresses of 7 or 8 tons are met - 
with ; but, the deadweight being very great, the 
range of stress is low, and the structure shows 
no sign of weakness. 

Certain engineers, and amongst them Mr. Farr, 
whose paper was one of the two on which Sir Ben- 
jamin ficker was speaking, hold that the greater 
straining action of a live load on a structure, as 
compared with a dead load, is mainly a question of 
impact. As a matter of fact, no satisfactory evi- 
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dence of this has ever been presented. The experi- 
ments, in 1847, of the Railway Commission are 
often adduced to support this contention ; but, as 
Professor Unwin has pointed out, the very men 
who conducted the experiments arrived themselves 
at an entirely different conclusion, though they 
had started with a preconception in its favour. 
By using sufficiently rough apparatus, it is possible 
to record as the deflection of a girder under a 
rolling load almost anything one likes. 

Diagrams have frequently been published, which 
are held to show that the passage of a train at 
a high speed over a bridge is accompanied by 
a vibration, the range of which is a large propor- 
tion of the static deflection. Unless the most 
perfect apparatus is used, such diagrams are as 
fallacious as would be the maximum steam pressure 
registered by an old-type indicator applicd to a 
modern high-speed engine. We do not consider 
the recent experiments of Professor Robinson and 
Mr. Turneaure free from criticism in this regard ; 
and we believe that these gentlemen do not them- 
selves claim that their apparatus was as reliable as 
that used by M. Rabut in his experiments on the 
bridges of the Western Railway of France. M. Rabut 
found that the more perfect his apparatus the less 
the apparent difference between the effect of a dead 
load and a moving one. Even with a plate girder 
span only 60 ft. long, the deflection under static 
load being # in., the maximum increase due to 
vibration, with a train running at high speed, was 
found to be only jth of this. Some account of 
the instruments used, showing the great precautions 
taken to secure accuracy, will be found in our issue 
of August 13th, 1897. 

The first proposition, to treat dead load as of less 
importance than live in the design of wrought-iron 
bridges, was, we believe, dueto Sir William Fairbairn. 
The story goes that, on his having erected a railway 
bridge, the Board of Trade refused to pass it, as the 
working stress under the live load exceeded their 
limit. Sir William, however, endeavoured to fight 
the matter, and maintained that the Board of Trade 
were wrong, and that the structure had been de- 
signed on the hypothesis that the proper working 
stress was three tons for live load and six for dead. 
However, the authorities not proving open to con- 
viction, he agreed to strengthen the bridge, pro- 
vided that the Department shared the expense of 
experiments to settle the matter. This was agreed 
to, and his experiments on the effect of repeated 
loads on a plate girder, led afterwards to Wohler’s 
famous experiments. Professor Unwin has stated 
that the method proposed by Fairbairn of pay 
a live load as twice as trying toa structure as a d 
one of equal intensity, is, in his view, as good as 
any other, and suggests that with dead loads a stress 
of 9 tons should be considered safe with steel. This 
method of allowing for the effect of variation in 
stress is certainly simple in application, and seems 
open to no serious objection. 

Another point raised by Mr. Farr’s paper is 
the policy of substituting an equivalent uniform 
load for the actual train loads. This procedure 
is legitimate enough in the case of the main 
girders of bridges of any considerable span, and 
certainly simplifies calculation. As regards the 
floor members, however, the plan is less satisfactory, 
and it would appear better to make use of a typical 
engine rather than attempt to find an equivalent 
uniform load. Such a typical engine need not be 
an exact copy of any existing type, but may be 
purely hypothetical with its axles spaced at even 
feet. The computations can then be very rapidly 
made, but little more time being needed than with 
the alternative system, whilst the gain in accuracy 
is considerable. 





METROPOLITAN IMPROVEMENTS. 

THE discussion which has‘ been going on in the 
Times during the last week upon the laying out of 
the new street from the Strand northward, possesses 
more importance than may at first appear. The 
comfort and beauty of the streets of the metropolis 
affect very closely every Londoner, rich or poor ; 
but the poor more than the rich. The question 
has, however, a wider bearing than this; for, in 
these days of easy travel, the capital of the kingdom 
has become, in a far more practical manner than 
formerly, the possession of the nation. Sixty 
years ago a visit to London was a rare event. 
Now, large numbers of people from all parts 
of the kingdom—from Liverpool, Manchester, 
Glasgow, Belfast, Leeds, Bristol, Newcastle, 








and, indeed, from every great centre of industry 
—pass quite a considerable part of their time in 
the metropolis. The head of a big manufacturing 
establishment is almost as likely to be found at his 
London hotel, club, or office, as in the provincial 
centre where his factory is situated. Apart from 
these constant visits of industrial magnates, there 
are few persons so poor or so unenterprising as not 
to make an occasional trip to London ; and such an 
excursion is by many looked forward to and remem- 
bered after as the chief bright and invigorating 
episode in a, perhaps, not very eventful existence. 
Moreover, London has always a large floating 
ame from abroad ; foreigners who come on 

usiness or pleasure, and measure the character 
and importance of the British race by what they see 
in Britain’s capital. All progressive people now 
recognise the need of advertisements, and London 
is Britain’s front page. 

It will be seen, therefore, that we Londoners owe 
it not merely to ourselves, but also to the country, 
to keep our city clean and handsome. We cannot 
claim to have striven very successfully in the past 
to this end. There is not a railway approach that 
is not mean, and most of them are squalid. The 
foreigner landing at Dover or Newhaven is pro- 
jected into our capital above the slums of Bermond- 
sey, which are only equalled in squalor by the 
courts and alleys of Lambeth—above which the 
South-Western Railway will carry him if he come 
by Southampton—or by the, perhaps, still fouler 
— of Spitalfields and Shoreditch, over which 

e will be transported, if he choose the Eastern 
Counties route. e Great Western line is perhaps 
the most respectable, but it burrows only among 
the foundations of respectability. The same may be 
said of the North-Western approach; the Great 
Northern line ends in a series of tunnels; and the 
Midland finishes at St. Pancras, one of the most 
monotonous and least inviting districts. How 
meanly must our capital strike a foreigner, when 
he compares it with the railway entrance to Berlin, 
a city of mansions; with the approach to St. 
Petersburg by the Neva ; with Vienna ; with Buda- 
Pesth, on the noble stream of the Danube, its 
fine bridges and bold southern shore ; with Copen- 
hagen, seen from afar; with Stockholm and its 
magnificent burst of terraced building, rock, 
and water; with Christiania, at the head of 
a noble fiord; with Amsterdam, its pictur- 
esque buildings and quaint river life; with 
Athens, or with Constantinople. Brussels and 
Madrid are not impressive, as entered by rail- 
way; the antiquities of Rome must be seen at 
close quarters ; and Paris gives no earnest of her 
charms until the traveller is clear of the railway 
and in her brilliant streets. 

It is, however, past hoping that we should not 
appear to disadvantage with all Europe in the 
approach to our metropolis (for a railway, through 
the exigencies of gradient, cannot often command 
a fine view of a city, though Newcastle, Oxford, 
and Durham, are exceptions in England) ; yet, on 
the whole, none of the cities we have named are 
quite so badly placed in this respect as London. 
No doubt the greater squalor of our capital is 
more apparent than real. Berlin, which, perhaps, 
is more notable than any other city of importance 
in the absence of small and mean dwellings, is said 
to hide in the cellars and garrets of its imposing 
buildings, as much indigence as even the unlovely 
alleys of London at its worse can show. Con- 
stantinople is, of course, notorious in this respect, 
it being the most beautiful of all European capitals 
to approach, and the most disreputable on close ac- 
quaintance, though even Orientals have not been 
able to divest it of all the charms with which 
Nature would endow a city on the Bosphorus. 

But though we cannot hope that Bethnal Green, 
Bermondsey, or Lambeth, will be made beautiful 
within any measurable distance of time, still, 
where there is a free hand, it is not too much to 
ask that due attention should be paid to esthetic 
considerations. This is what Sir Frederick Bram- 
well has attempted to urge on the London County 
Council through the medium of a letter to the 
Times. He suggests that the Strand to Holborn 
street—which, it is to be hoped, will not be known 
as ‘Council Avenue ”—should be laid out on the 
plan of the “‘ rows,” some of which still exist in 
Chester, and render that city the most picturesque 
in all England. His proposal, which is substan- 
tially an old one, has been received in a manner 
characteristically British. There are, or may be, 
objections to the scheme, and therefore it must not 





be entertained. That there may be more than com- 
pensating advantages, appears to be the last thing 
the majority of his critics think of taking into 
consideration. Captious criticism is the natural 
mental attitude of most newspaper controversialists, 

No doubt very few of our readers are un- 
acquainted with the architectural arrangement of 
the Chester ‘‘rows.” It is as if there were a row 
of houses with all the first-floor front rooms taken 
out, or rather the front and side walls of these 
rooms thrown down so as to allow a continuous 
gallery, open to the street, at the first floor level. 
Access is given from the street by stairs at the ends, 
The promenade thus formed stands in the place of 
the ordinary street pavement—though there may 
be a narrow footway, also at the street level—and 
the windows of the shops bordering this raised foot- 
way are in the position that would be occupied by 
the back wall of the first floor rooms, the shops 
themselves thus being in the position of a back 
room. In the Chester ‘‘rows” the galleries are not 
raised very high above the street level, so that the 
space beneath them affords accommodation for only 
small and insignificant shops, or rather stalls, 
known locally, we believe, as ‘‘hutches.” In the 
sketch illustrating his proposal which Sir Frederick 
Bramwell sent to the Times, he raises his gallery so 
as to give the ground level shops an important 
frontage, and thus secure a double row of shops on 
each side of the street. As a later corre- 
spondent pointed out this is a doubtful advantage, 
as pedestrians would keep to the most attractive 
promenade, which if it were the upper gallery 
would render the lower shop frontage comparatively 
useless for the purpose of display of goods. The 
presence of the lower-level shops would necessitate 
the galleries being raised to a considerable height, 
as the shop windows would have to be lofty to be 
attractive, and this would mean additional steps to 
goup. That, however, would be a less disadvan- 
tage in a long street, because once up, the pedes- 
trian would not have to descend again, as there 
would be footbridges across the carriage-ways. A 
greater objection to the street level shops would be 
that they would necessitate broad pavements, and 
this would take from the available area at the street 
level that could be devoted to carriage-way. Natu- 
rally, with the double pavement scheme something 
would be taken from house capacity with a given 
width of roadway between the houses ; but if there 
were only the internal galleries for foot pavement, 
there might be a gain in house capacity—supposing 
the total of roadway and foot pavement were kept 
the same—or there might be a gain in carriage-way 
if the whole space between the houses were devoted 
to vehicular traffic, and the foot passengers were 
relegated to the galleries. 

The latter plan would be doubtless preferable 
if the new street were to be modelled on the 
dimensions of many of our London thoroughfares, 
for goods could be taken in at the basement from 
carts backing right up to the doors of the houses, 
as was pointed out by one of the Times corre- 
spondents. The delivery of goods and the stand- 
ing of cabs and carriages cause a very large amount 
of the congestion of street traftic. 

For the reasons above expressed, we think that 
the one footway each side, and a single row of 
shops would be preferable to exactly following the 
Chester precedent. The space beneath the gallery 
with its well-lighted frontage on the street level 
would be, when not needed for receiving goods, 
available for show-rooms in connection with the 
shops above; for offices, restaurants, or any 
other purposes which would not need the display 
of goods on the foot pavements. The advantages 
of the scheme are numerous, not the least being 
a covered way affording dry pavement, no matter 
what the weather. Certainly on wet days such 
galleries would be the most frequented pro- 
menades in London, whilst in the summer there 
would always be more shade than elsewhere. On 
winter afternoons and evenings, the pleasantness 
of the sheltered walks would be especially appre- 
ciated ; and many weary Londoners, tired of a 
day’s work indoors, would find recreation in the 
animated and well-lit galleries, for shop proprietors 
would not fail to make the walks as attractive as 

ible. To us, it seems that the question of 
illumination would be the chief drawback to the 
plan. The overhanging floor of the rooms above, 
covering eee would shut off a good deal 
of the natural light of day. This is an objection 
that cannot be overcome, but artificial illumination, 
by electric light or otherwise, has made such strides 
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of late, and is still advancing so rapidly, that the 
difficulty is far lessthan it otherwise would have been. 
Curiously enough, this leading disadvantage 
of Sir Frederick Bramwell’s proposal has been 
lightly touched upon by the correspondents who 
have attacked him in the Times; but other diffi- 
culties, imaginary and otherwise, have been 
brought forward. The first to attack him was 
Mr. Frederic Harrison, a late chairman of the 
Improvements Committee of the London County 
Council, who wrote a letter highly characteristic 
of a ‘‘ Progressive ” councillor, when progression is 
suggested in a direction not originated by his own 
rty. ‘The Council cannot build,” he says, 
‘any building of its own on the immense area of 
the new street ;” and, therefore, all lessees are to 
have a free hand ; for, as Mr. Harrison says, ‘‘ to 
impose such a task on all intending builders would 
fatally hamper the disposal of the land.” This 
argument was met by the President of the Royal 
Institution of British Architects, who points out, 
that, though the London County Council could not 
build themselves, they would be able to impose con- 
ditions on lessees which would be for the common 
good. Mr. Emerson has, however, two objections 
of his own to Sir Frederick Bramwell’s plan : 
one, that the connecting bridges would be too 
lofty so that they would be many steps above the 
street ; and the other’ that the superstructure of 
the house would overhang the footway, and thus 
be ‘‘constructionally objectionable and also 
ugly.” The former objection, of course, applies 
to all schemes for over-street bridges, as these 
must be placed at sufficient height to clear the 
traffic ; but users of the high-level footways pro- 
vided by Sir Frederick Bramwell’s.scheme would 
be much more favourably situated with regard to 
such bridges than users of the present pavements. 
Mr. Emerson’s second objection could be easily 
overcome, so far as difficulties of construction are 
concerned. Our engineering experience enables us 
to say so much with confidence, but when we 
come to deal with esthetic considerations we have 
to be more diffident in the presence of so high an 
authority. We may, however, point out that some 
buildings, amongst the most picturesque and ap- 
proved by architects, now existing, have over- 
hanging upper storeys, and the great beauty 
of the Chester ‘‘rows” is generally allowed to 
be derived from this feature. It has been. said 
elsewhere that what may be admirable for Chester, 
is not suited to the dignity of a great metropolis. 
For our own part, we consider that the ‘‘ dignity of 
the metropolis” is accountable for a great part of 
the monotony, not to say ugliness, of London. Uni- 
formity was the great virtue of the last generation ; 
that, and a classic style of architecture wholly un- 
suited to our climate and conditions, even when the 
style was not:of the nature of a bastard imitation. 
Another objection—a ‘* fatal objection ”—raised 
against the plan is that the covered ways would 
afford harbourage for ‘‘bad characters.” Perhaps 
that may be true ; but it only emphasises the need 
London has for more effectual police supervision ; 
not necessarily more policemen, but that the police 
who exist should be empowered to do the duty 
which respectable citizens have a right to expect. 
However, the latter plea comes to this, plainly 
stated : no public place is to be made comfortable 
or attractive, because it will give encouragement to 
bad characters.” On the same principle we ought 
to close all the parks, public gardens, &c., and 
make the streets as ugly and ill-convenient as pos- 
sible. The absurdity of the objection is evident. 





THE TRADE OF SIAM FOR 1899. 
THE importance of the trade of Siam and its pos- 
sibilities are apt to be overlooked by those who 
are interested in India or China, but it is quite 
evident that from its position it cannot be over- 
looked in the evolution which is going on in the 
Far East. This is especially the case when we find 
that the Siamese are following the example of the 
J 4panese—to whom, indeed, in many respects they 

t a striking resemblance—and are doing their 

t to engraft on their Eastern civilisation the 
applications of Western science, which will enable 
them to hold their own in the struggle for exist- 
ence. They must, therefore, not be overlooked 


when considering the factors which enter into th 
Far Eastern moan og Senay : 


The total i 
hen value of imports and exports to and 


5,844,068), 


port of Bangkok during 1899 was 
} which, however, includes nearly 


200,000/. of imports and exports from and to the 
Siamese coast provinces. The total value of exports 
to foreign countries during the year was 3,123,7751., 
showing a decrease of 193,387/., or omitting the 
amount of treasure exported from both years, a 
decrease of 88,056/., which arose from the partial 
failure of the rice crop. The export of rice, on 
which all the other foreign trade of the country 
really depends, fell from 519,200 tons in 1898 to 
428,661 tons in 1899, and from 2,642,792. in value 
to 2,223,9531., which latter is the smallest export 
in seven years. 

Teak shows a large increase in the year, the 
export rising from 22,692 tons, valued at 168,605/., 
in 1898, to 36,616 tons, worth 323,867/., in 1899, 
an increase of 13,924 tons and 155,262. Bangkok 
was ata disadvantage in the matter of high freights. 
paying as much as 31. as against 2/. per ton from 
Burma. Great Britain continues to hold by far 
the largest and most important share of the teak 
export business and of the teak forests. A forest 
lease, however, has recently been granted to a 
Danish and another to a Chinese firm. The 
Siamese Government is taking steps to preserve 
and develop the forests, with the advice and 
assistance of forest officers from Burma, and 
its action may probably have the effect of 
somewhat limiting the teak output, while pre- 
serving the lives of the forests. The consumption 
of teak appears to be increasing regularly. Be- 
sides its use for shipbuilding and railway rolling 
stock, there is an increasing and noteworthy de- 
mand for it in Europe for house building and 
furnishing. The growth of European navies means 
a corresponding demand for teak, despite the 
desire to use as little wood as possible in the con- 
struction of warships. The bulk of the teak supply 
of the world comes, of course, from Burma, Siam 
being a long way second. The prejudice against 
Siam, as compared with Burma, teak, still holds good 
in great part, though many experts say that Siam 
timber is now, for all practical purposes, as good 
as Burmese. The British Admiralty, however, 
continue to reject the Siamese material. The other 
exports from Siam are not of sufficient importance 
to require special notice. 

The total value of imports was 2,532,1371., which, 
if we leave out the decrease in treasure imported, 
shows an increase of 107,974/., as compared with the 
previous year. A considerable part of this increase 
was in cotton goods, a fact which ought to be noted 
by the Lancashire manufacturers. Steel, iron, and 
machinery show a very large increase, viz., from 
50,4451. to 157,4161. Steeland steel manufactures 
accounted for 26,6981. of this total, of which 18,9831. 
came from England (of which 14,1301. were steel 
rails), and the balance 10911. from other countries. 
Iron and manufactures therefrom amounted to 
59,3911. of which Singapore sent 37,515/.; Eng- 
land, 11,5271.; China, 29751.; Hong Kong, 27291.; 
Germany, 1805/.; and other countries, 28401. The 
total for machinery imported was 71,3271. This 
large import was partly due to the fact that 
certain mills which had been burnt down had to 
be supplied with new machinery ; 32,5911. worth 
came from Singapore (mainly British), 31,196. 
from England, 3116. from America, 3091/. from 
Germany, and 13331. from other countries. 

Siam continues to make steady progress in rail- 
way construction. The Korat line had advanced 
to 220 kilometres from Bangkok by the end of 
1899. The line which branches off to Lopburi at 
Ban Padji is progressing well, and it is anticipated 
that it will opened for traffic on January 1, 
1901. The construction has also commenced of a 
new line which is to go westward from Bangkok to 
Ratburi and then south to Petchaburi. Its length 
is 152 kilometres and the gauge 1 metre, and its 
estimated cost about 420,0007. Another line is 
projected in the future, viz., from Lopburi north- 
wards to Nakon Sawan, and a British surveyor is 
at present engaged on the survey of it. All these 
lines are being built as State railways by the 
Siamese Government. By March 31, 1900, the 
Government had spent about 1,000,000/. on railway 
construction. 

A large share of the shipping of the port of 
Bangkok is in British hands, namely, 267,967 tons 
out of a total of 380,153 tons for the year 1899. 
This shows a considerable decrease in the amount 
of British shipping as compared with the previous 
ear, and this is mainly due to the sale of the 
Holt Line between ge Outs and Bangkok to a 
German Syndicate. The change, however, appears 





to have made no appreciable difference in the con- 


ditions of British trade. Some shippers, especially 
Chinese, however, are dissatisfied ; coasting rates 
having been kept very high. A further and even 
larger addition to the German mercantile marine 
in these waters has taken place since the commence- 
ment of the present year, when it was announced 
that the fleet of the Scottish Oriental Steamship 
Company, 14 boats flying the British flag, had been 
sold. They were purchased by the same syndicate 
that acquired the Holt’s Line to Singapore, and all 
the ships—with the exception of two—are 
under German colours. It results that the only 
two regular lines connecting Bangkok with the 
nearest British colonies are German - owned, 
British shipping in the future, unless some un- 
foreseen development takes place, will for the first 
time be second to German at the port of Bangkok, 
and this is a somewhat significant sign of the 
times. Complaints are heard from merchants that 
the Siamese Government, which, in recent years, 
has done so much for the internal development of 
the country and for the administration of justice, 
has not yet turned its attention to the wants of the 
mercantile and shipping community. Improved 
harbour accommodation and administration are 
much wanted, and there can be no doubt that if 
improvements were made in these de ents, 
those interested in shipping would not object to an 
increase of light dues. 
e quantities of corrugated iron, chiefly of 
British manufacture, are imported into Siam. A 
good deal has been used in connection with the 
new palace, which is being built by the King, but 
in Bangkok, and in other parts of Siam, the wooden 
structures are rapidly being replaced by others of 
brick, corrugated iron, and tiles, with wood, of 
course, where necessary. Fairly good bricks are 
now made in the country, and the expense of fuel 
is the only thing which stands in the way of a 
greatly increased production. A great amount of 
building is going on all over the city, and an in- 
creasing demand is being made on the market for 
building materials. Notwithstanding all the exten- 
sions ce 25 have been made, rents are exceedingly 
high, and it is difficult for accommodation to be 
found. There is great room for the application of 
British enterprise, not only in the supply of build- 
ing materials, but also in the construction of houses, 
All these developments, of course, have led to 
an increased demand for European goods of all 
kinds ; and the import list is now as varied as in 
any of the Eastern ports, not only as regards the 
ordinary wants, but also the necessaries of life. 
They have also led to an increase in the price of 
labour, although the ranks of coolies are being 
constantly recruited from China, all of whom 
appear to find work as soon as they arrive. The 
study of the changes which are going on in Siam 
will evidently not be the least interesting of the 
many problems presented in the Far East. 





PRELIMINARY EXAMINATION OF 
APPLICATIONS FOR PATENTS. 

THE paper on ‘‘ Preliminary Examination of Ap- 
plications for Patents,” read by Mr. Lloyd Wise at 
a recent meeting of the London Section of the 
Society of Chemical Industry, presided over by Dr. 
Otto Hehner, was, in one sense, too long. It, in 
fact, contained a fairly complete exposition of the 
proposal often advocated in our columns; and, 
therefore, of necessity extended to considerable 
length. But patent law is dry and intricate, and 
it is not to be expected that professional men, 
especially such as do not practise in the law, should, 
after a hard day’s work and their dinner, be able 
to completely follow all that is set forth in a paper 
of considerable length, although it may be a valu- 
able contribution to the literature upon an im- 
portant subject ; which, however, requires to be 
thoughtfully studied. Those who merely listen 
more or less attentively whilst it is hastily read, 
almost inevitably fail to accurately grasp what the 
author desires to convey. That appears to have 
been the case with respect to the paper under 
notice, for some of the remarks made during the 
subsequent discussion were clearly based upon 
entire misconception of the scheme advocated in 
the paper. 

As many of our readers will doubtless remember, 
the scheme is based upon the lines that : 

1. It is desirable, as far as practicable, to afford 
to applicants for patents, and to the public, full 





information concerning the novelty of inventions 
in respect of which patents are sought. : 
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2. As, however, patents have sometimes been 
ultimately supported in respect of inventions which 
even eminent judges have regarded as not patent- 
able, it is not advisable, in any unopposed case, 
that a patent should be refused on the ground that 
the invention, or alleged invention, is obviously 
old, or has been previously patented in the country ; 
provided the applicant (if required) so amends his 
specification as to indicate what was previouely 
known, thus protecting the public against being 
misled. 

3. Furthermore (provided that, if necessary, the 
applicant suitably amends his specification), it is not 
advisable either to make it publicly known that the 
specification has been amended at the instance of 
the Patent Office authorities, or to give publicity 
to any official notification of any kind (whether by 
endorsement on the specification or otherwise) im- 
plying doubt as to the novelty of the subject-matter 
in respect of which a patent is granted ; because 
such publicity would obviously create prejudice 
against the patent, and where based upon erroneous 
opinion, would operate unjustly. 

As we have before pointed out, this proposal is 
intended to meet two sets of objections : 

On the one hand, it is widely regarded as unfair 
that there should prevail in this country a system 
of granting patents under which the Government, 
without any warning to the inventor, takes his 
money in exchange for a patent in respect of sub- 
ject-matter which the Patent Office authorities 
either have reason to believe, or have special facili- 
ties for discovering, to have been anticipated. On 
the other hand, many inventors complain of the in- 
justice which results from refusal of patents in 
countries where official examination is practised. 
Now it will be evident that in order to make a 
matter of this kind perfectly clear to the ordinary 
mind, various aspects and alternatives have to be 
taken into account, and to be explained in such a 
way that the position may be understood by the 
persons addressed. Thus, in some quarters it is 
urged that, regard being had to the cost of con- 
sidering the question of novelty, the game is not 
worth the candle ; others say that if there be any 
examination at all, it should be thoroughly exhaus- 
tive, and the patents granted should be indefea- 
sible ; others consider that the United States 
system is all that can be desired ; others, again, 
prefer thé German. Some say that the examina- 
tion should be made exclusively for the benefit of 
the inventor, and that the public should be kept 
in the dark as to the result ; whilst yet another view 
is that, having made a search, the Patent Office 
officials should endorse the result on the patent and 
specification, or place on public view a list of the 
earlier publications found, or do all these things. 

Now, there are strong objections to each of these 
systems ; but how can they all be clearly demon- 
strated in a few words? Yet unless the objections 
be thoroughly understood, the advantages of a 
scheme designed to obviate those objections cannot 
by any possibility be appreciated. Hence it is 
that the subject is one that calls for treatment in 
detail, and for thoughtful investigation rather 
than casual treatment, by all such as have, or are 
likely to have, interests at stake. These considera- 
tions seem to have weighed with Mr. Lloyd Wise 
when preparing his paper, for he gave at length 
pine Fw considered reasons for the views urged. 
Thus, against coupling with official examination as 
to novelty the power to reject applications where 
the authorities are not satisfied that the applicant’s 
specification discloses, and that his claims are 
limited to, what is really patentable, he gave the 
following as some of his reasons : 

(a) Asarule, when a patent is demanded, the 
examiner knows nothing whatever about the inven- 
tion beyond what the applicant’s specification 
(sometimes accompanied by drawings and some- 
times not) conveys to his mind. Often the invention 
has not even been tested by the inventor himself. 

(b) Patentability is a question of degree ; it isa 
question about which experts often differ ; it isa 
question the correct solution of which frequently 
depends upon the practical effect of some ae 
very small difference between the invention for 
which a patent is demanded and some earlier in- 
vention or inventions discovered by the examiner ; 
and, therefore, often cannot be reliably determined 
by mere comparison of specifications. 

(c) Where a patent is granted, many persons are 
led to imagine it must necessarily be valid. 

(d) Where a patent is finally refused, the in- 
ventor has no remedy. 





(e) Sometimes examining officials regard as iden- 
tical things resembling one another much less than 
some of the inventions most successful in the past 
have resembled what had previously been proposed. 

Mr. Lloyd Wise recalled the facts that in Ger- 
many patents were refused for the Bessemer process 
and for the Siemens regenerative furnace ; and that, 
as to the latter, the late SirC. W. Siemens stated, 
before a Select Committee of the House of Com- 
mons, that as a rule patents were granted in Ger- 
many for small mechanical improvements in 
machines and apparatus, but —_ rarely for an 
invention embodying a new application of any 
physical principle; and that he applied with his 
brother for a patent for regenerative furnaces, and 
it was refused, because, in the Middle Ages, stones 
were heated and thrown into the cellars of town- 
halls or other public buildings, in order to warm 
them ; and that was considered a sufficient ground 
for refusing the application. 

The author also stated that, more recently, 
during the proceedings of a commission that was 
appointed some years back to inquire into the 
working of the German patent law, some extremely 
interesting observations were made by gentlemen 
whose views should carry great weight. For ex- 
ample, Dr. Délbriick, Professor of the Technical 
High School, Berlin (an official of the Imperial 
German Patent Office), said he had found that there 
was a tendency to find in old publications of inven- 
tions a great deal more than was intended by the 
original inventor, because these publications were 
read by the light of the additional knowledge that 
had been gained since that time. 

Some members of the commission, it was true, 
advocated greater stringency on the part of the 
Patent Office, considering that the granting of a 
great number of patents for small improvements 
and for impracticable ideas was detrimental to 
trade. But thisview was very effectually contro- 
verted by Mr. Kliipfel (a member of the firm of 
F. Krupp, of Essen), who stated that his firm, also, 
had feared at first that they would be greatly ham- 
pered by the number of patents, and had insti- 
tuted a regular system of watching and opposing 
all applications that appeared to clash with their 
interests ; but they had soon found out that this 
was labour thrown away, as they did not find them- 
selves at all inconvenienced by the grant of these 
patents. The same gentleman likewise pointed out, 
amongst other things, that in many cases it was im- 
possible toarriveata just appreciation of aninvention 
from the mere examination of a written statement 
thereof. He drew attention to the many known 
cases where patents had been refused for inventions 
that had subsequently proved to be of the greatest 
importance and of an unquestionably patentable 
character ; and he pointed out that the mass of such 
cases, where patents had been unjustly refused, 
did not become known, as the refused applications 
were not published. Many of these inventions 
had been entirely suppressed, owing to the refusal 
of the patents, to the great detriment of the com- 
munity. 

He furthermore stated, inter alia, that the Ger- 
man system had certainly not prevented a great 
number of patent actions being brought. 

Dr. W. Siemens (the well-known electrician) 
also spoke strongly in favour of granting patents 
freely, as by this means the ideas, whether good, 
bad, or indifferent, that were brought before the 
public were directly the means of engendering or 
stimulating fresh inventions. 

As respects the proposal, favoured by some 
authorities, that the Patent Office, having looked 
into the question of novelty, should itself make 
public the result of its investigation, leaving the 
applicant at liberty to amend his specification or 
not, and to proceed with or abandon his application, 
Mr. Lloyd Wise stated that when giving evidence 
recently before the Departmental Committee, he 
had assented to a suggestion that, assuming his 
scheme to be adopted, an official notification should 
be substituted for the more drastic alternative of 
refusing a patent where an applicant refused or 
neglected to suitably amend his own specification 
to meet the reasonable requirements of the Patent 
Office. But, he added, in common with many 
authorities, including eminent lawyers, experts, 
inventors, and manufacturers, he was satisfied that 
publication of any official reference to earlier 
patents or publications or to the state of the art, 
whether by mere entry on Patent Office records 
accessible to the public, by endorsement on Letters 
Patent or specifications, or otherwise, was a course 





open to serious objection, on the ground that it 
would often, commercially speaking, prove at 
least as disastrous to the patentee as absolute 
refusal of a patent. 

Manufacturers and others approached by the 


patentee in such a case would likely to be in- 
fluenced unfavourably by such official notifications - 
the effect of which, upon the commercial mind. 
would, he conceived, be widely different from that 
of mere reference to the state of the art embodied 
by the inventor himself in his own specification 
and (for all the public would know) of his own 
choice ; just as such references are now quite com- 
monly introduced, in the first instance, by appli- 
cants for a into their specifications, for the 
o ose of more clearly defining their inventions. 
uch references are not open to the interpretation 
(as official notifications would be) that they in. 
volve any adverse official criticism or doubt affect- 
ing the patentability of the subject-matter. Be- 
sides its liability to be ed (being from 
an official source) as a taint upon a man’s patent, 
an official notification would (said the author) be 
objectionable on the following grounds : 

(a) It would often be incomplete, and might 
include only patents still in force. 

(b) It would lead to unfounded oppositions ; 
because prior patentees, seeing that the officials 
regarded their patents as Raving a bearing, would 
(rightly or wrongly) assume that there would be a 
special chance of succeeding in an opposition. 

(c) If a patent were cited which would apparently 
be infringed by carrying out the applicant’s inven- 
tion, and if earlier things affecting that patent were 
overlooked, great hardship might be inflicted on 
the applicant. For example, manufacturers ap- 
proached by the applicant would be likely to look 
at the record, and to jump to the conclusion that 
having anything to do with the applicant’s inven- 
tion would probably lead them into litigation. 

(d) The ignorant a conducting his own 
case, would be at a disadvantage. There would 
be on file a record against his application, instead 
of an indication in his own senellaiaion of a kind 
now common. Assuming his specification to be 
too wide in view of the earlier specification, a 
reference to the latter or to its contents, if in the 
applicant’s own specification, would have the effect 
of limiting the applicant’s claim, even if he only 
said, ‘*I do not claim anything described in 
No.... of ....” But if, in his ignorance, 
the applicant merely said to himself (as ignorant 
inventors very commonly do), ‘‘Oh, it is quite 
different from mine !” and left his specification in 
its original form, then there would be the taint on 
his patent, without the disclaimer in his specifica- 
tion to save it. 

(e) Cases of hardship would be liable to arise 
under the following circumstances: Where the 
office indicated a prior patent still in force, the 
applicant should (as in an opposition case) have the 
opportunity to look in front of the reference, and 
to meet the case by a short indication of the state of 
the art, on such lines as are now usual ; whereas, in 
such a case, the official list of references, if made 
public, would often fail to indicate everything that 
ought to be included in justice to the applicant. 

It might be thought by some that as the United 
States official records are open to public inspection, 
United States practice afforded an argument against 
the contention that such official notifications as above 
referred to would be prejudicial to the patentee. 

On reflection, however, it would be seen that such 
was not the case, because the United States records 
are not opened to a unless and until the 
patent is granted ; and the patent is not granted 
unless the authorities are satisfied that the inven- 
tion is legally patentable, notwithstanding the 
references. 

As many of our readers are already well aware, 
according to the practice suggested by Mr. Lloyd 
Wise, when a complete specification was examined, 
if the Examiner called to mind some prior specifi- 
cation or publication bearing on the subject, it 
would be his duty to have it looked up. Not only 
so, but he should also be required to at least glance 
through the yt sees “gre? indices for a 

iven number of years back. If satisfied anything 

nown to him, or so discovered, bore on the inven- 
tion before him, he would call the applicant’s atten- 
tion to it. The applicant would allowed to 
amend his specification in his own way, to avoid 
the reference. Should the Examiner consider the 
amended 5 poner unsatisfactory in view of the 
reference, he would have power to insist, where 
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necessary, upon a sufficient disclosure init of the 
rior pH gro to guard against deception. 
He would not have power to refuse the patent ; he 
would leave the applicant to frame his own specifi- 
cation and-claims, subject to the one condition 
that, where needful, ample disclosure of antici- 
patory matter should be inserted. In an extreme 
case, he might require references to prior specifi- 
cations and publications by number and date. If 
the applicant should fail to comply, and should not 
appeal (but not otherwise) there would result official 
notification as will be presently explained. There 
would be a right of — No question of dicta- 
tion need ever arise, use directly an ——— 
introduced into his specification the number and 
date of the prior specification, or a definite reference 
to the other publication in question, he would be 
entitled to receive his patent. : 

In the unlikely event of the prior specification or 
publication he was called upon to mention having 
no bearing upon his invention, the reference to it 
would do no harm. On the other hand, to put an 
extreme case, such as in practice would not be 
likely to arise: assuming the earlier specification 
and its drawings to be identical with those of the 
applicant, he would still have his patent, but on a 
specification which would carry its own condemna- 
tion. 

To illustrate how the scheme could be carried 
out (with, of course, an adequate increase of the 
examining staff) the following hypothetical cases, 
based upon a well-known patented invention 
previously used by us by way of example, were 

iven. 

: Example No. 1.—Assume a patent to be applied 
for, as follows (the drawings consisting of only 


Figs. 1, 2, and 3): 
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‘My invention consists in constructing a steam 
generator with tubes arranged one within another, 
the outer tube being exposed to the fire, and the 
inner tube having at its top a guide or deflector of 
any suitable form, so that water can descend the 
inner tube, and that steam generated and water 
heated in the annular space between the two tubes 
will, on emerging from the top of such space, be 
deflected in such a manner as not to impede the 
entrance of less heated water from the body of the 
generator into the top of the inner tube. 

‘‘Such double tubes may be used in various con- 
structions of generators, and the deflectors at the 
tops of the inner tubes may be of many different 
forms, three examples of which are represented in 
Figs. 1, 2, and 3, respectively, of the drawings, 
where a is the outer tube exposed to the fire, ) the 
inner tube, and c the deflector; and the arrows 
indicate the downward flow of water and the upward 
flow of water and steam. 

“Having now particularly described and ascer- 
tained the nature of the said invention, and in what 
manner the same is to be performed, I declare that 
what I claim is ; 

‘1. In a steam generator, the combination with 
Pendant tubes, closed at their lower ends, of inner 


tubes and trumpet-mouthed, or equivalently formed, 
guides or deflectors for the purpose of preveamting 
the interference of the hoes “0 with the descend- 
ing currents of fluid, and of insuring a sufficient and 
steady circulation, substantially as described. 

‘2. The several arrangements, each comprising 
an outer tube and an inner tube with guide or deflec- 
tor, hereinabove respectively described and illus- 
trated in Fig. 1, in Fig. 2, and in Fig. 3 of the 

wing.” 

The Patent Office would discover identical con- 
structions in English Patent No. 2956, of 1862, 
and, accordingly, would say to the applicant, ‘‘ If, 
in view of the English Patent No. 2956, of 1862, 
you still desire to have a patent issued to you, it 
will have officially endorsed upon it a specific 
reference to the said prior patent, unless you 
yourself embody such a reference in your own 
specification.” 

If the applicant decided to abandon his applica- 
tion (as he almost certainly would), he would so 
inform the Patent Office within the prescribed 
time. But in the very unlikely event of his, 
deciding to amend his specification, he would have | 
to introduce into it some such words as these: “ I 
am aware of the expired English Patent No. 2956, 
of 1862,” and if he thought anything could be 
gained by also suppressing Claim 1, or otherwise 
amending his claims, he might do so, provided he 
did not enlarge them. Then his patent would 
issue, without any indication whatever that the 
Patent Office authorities had themselves discovered 
the prior patent, and there would be nothing to 
intimate to the public that the applicant had made 
any addition to his originally deposited specifi- 
cation. 

If the applicant did not alter his specification, 
and did not, within the prescribed time, withdraw 
his application or ap ; then the patent would 
be issued, but on the official records (open to public 
inspection), as also upon the patent itself, and 
upon every published copy of the specification, 
there would be an official notification, such as the 
following, for example: ‘‘ See the expired English 
Patent No. 2956, of 1862.” 

Example No. 2.—Assume a patent to be applied 
for, as follows : 

‘* My invention consists in constructing a steam 
generator, with tubes arranged one within another, 
the outer tube. being exposed to the fire, and the 
inner tube having at its top a guide or deflector of 
any suitable form, so that water can descend the 
inner tube, and that steam generated and water 
heated in the annular space, between the two tubes, 
will, on emerging from the top of such space, be 
deflected in such a manner as not to impede the 
entrance of less heated water from the body of the 
generator into the top of the inner tube. 

‘* Such double tubes may be used in various con- 
structions of steam generators, and the deflectors 
at the tops of the inner tubes may be of many dif- 
ferent forms, four examples of which are repre- 
sented in Figs. 1, 2, 3, and 4, respectively, of the 
drawings, where « is the outer tube exposed to the 
fire, b the inner tube, b' notches in the lower end 
thereof, and c the deflector, and the arrows indicate 
the downward flow of water and the upward flow 
of water and steam. d, d(Fig, 4) are thin projec- 
tions at the top of the inner tube, which rest on 
top of the outer tube, and thus support the inner 
tube. 

‘*Having now particularly described and ascer- 
tained the nature of the said invention, and in what 
manner the same is to be performed I declare that 
what I claim is : 

‘*1. In a steam generator, the combination with 
pendant tubes, closed at their lower ends, of inner 
tubes and trumpet-mouthed, or equivalently formed 
guides or deflectors for the purpose of preventing 
the interference of the ascending with the de- 
scending currents of fluid, and of insuring a suffi- 
cient and steady circulation, substantially as de- 
scribed. 

‘2. The several arrangements, each comprising 
an outer tube and an inner tube with guide or de- 
flector, herein above respectively described and 
illustrated in Fig. 1, in Fig. 2, in Fig. 3, and in 
Fig. 4 of the drawings.” 

e Patent Office having discovered, in the Eng- 
lish patent No. 2956, of 1862, constructions identical 
with Figs. 1, 2, and 3, would say to the applicant : 
‘*If, in view of the English patent No. 2956, of 
1862, you still desire to have a patent issued to 
you, it will have officially endorsed upon it a specific 











reference to the said prior patent, unless you your- 





self embody such a reference in your own specifica- 
tion, or otherwise amend your specification so as 
to suitably limit the scope of your claims.” 

If the applicant decided to amend his specifica- 
tion, he might do so, for example, by (1) cancelling 
the drawings, and substituting a new drawing corre- 
sponding to Fig. 4 (but not so numbered) thus 
suppressing Figs 1, 2, and 3; and (2) altering 
- description so that it would read somewhat 
thus : 

‘* My invention relates to steam generators of the 
kind constructed with tubes arranged one within 
another, the outer tube being exposed to the fire, 
and the inner tube having at its top a guide or 
deflector of any suitable form, so that water can 
descend the inner tube, and that steam generated 
and water heated in the annular space between 
the two tubes will, on emerging from the top of 
such space, be deflected in such a manner as not 
to impede the entrance of less heated waier from 
the body of the generator into the top of the inner 
tube, as well understood. As is well known, such 
double tubes may be used in various constructions 
of steam generators, and the deflectors at the tops 
of the inner tubes may be of many different forms. 
Now, according to my invention, instead of allow- 
ing the inner tube to rest on the bottom of the 
outer tube, and notching the bottom of the inner 
tube to allow the water to flow out of it into the 
annular space between the two tubes, I support 
the inner tube from above, so that its lower end 
does not reach the bottom of the outer tube, and 
thus the water can flow more freely, thereby im- 
proving the circulation. My invention may be 
carried out in various ways. 

‘*One construction is illustrated in the accom- 
panying drawing, where «a is the outer tube ex- 
posed to the fire, b the inner tube, ¢ the deflector, 
and d d are thin projections at the top of the inner 
tube, which projections rest on top of the outer 
tube, and so support the inner tube with its lower 
end a suitable distance above the bottom of the 
outer tube. 

Having now particularly described and ascer- 
tained the nature of the said invention, and 
in what manner the same is to be performed, I 
declare that what I claim is : 

‘*1, In a steam generator of the kind constructed 
with tubes arranged one within another, the inner 
tubes being provided with guides or deflectors as 
set forth, supporting the inner tube from above 
substantially as described, so that its lower end 
does not reach the bottom of the outer tube. 

‘¢2. The construction shown in and described 
with reference to the drawing.” 

On this remodelled specification the patent would 
be granted, without any specific allusion to the prior 
~ of 1862, either by the applicant himself, ‘in 

is own specification, or by the Patent Office in any 
= whatever. 

ut if the applicant refused or neglected to amend 
his specification, and did not appeal, then there 
would be officially and publicly recorded and en- 
dorsed upon the patent and upon the published 
specification a reference to the prior patent of 
1862, as already explained in the case of example 
No. 1. 

We have given these examples at length from the 
paper, because, without something of the kind, it 
seems quite impossible to make the suggested 
ractice clearly understood, so that it can be dif- 
ferentiated from others which, seemingly much like 
it, yet differ to an extent that car make them 
extremely objectionable. 

In conclusion, Mr. Lloyd Wise alluded to the 
recent judgment of the House of Lords in the case 
of Kynoch v. Webb, and pointed out how, had the 
above-described practice been in vogue’ when 
Webb’s patent was taken out, the result might 
possibly have been different, with great advantage 
to Webb. 





Tue German Navy. — Two additional fourth - class 
cruisers, the Ariadne and the Amazon, have just been 
launched for the German Navy, the first at Bremen and 
the second at Kiel. 





Tut TRANSVAAL AND THE AMERICANS.—Shipments of 
mining machinery to South Africa have been resumed by 
Chicago manufacturers. Large quantities of machinery, 
which could not be delivered because of the South 
African War, are now going forward, and new orders 
from the Transvaal are coming in rapidly. _The consign- 
ments now being made are intended for Delagoa Bay, 
East London, and Port Elizabeth; and they are to 
transported from those points into the interior. 
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NOTES. 
A Rattway Race to Scorianp ? 

ARE we to have another railway race between 
London and the North? The question has been 
revived owing to a decision arrived at by Lord 
Balfour of Burleigh, acting as arbiter in a dispute 
with reference to the timing of the East Coast ex- 
press between London and Edinburgh. There are 
three companies working the 400 miles of line : the 
Great Northern, North-Eastern, and North-British, 
and they have not been working as amicably as 
they might have. When corridor and luncheon cars 
rendered unnecessary a stop of 20 minutes at York, 
the North-Eastern insisted on the 10 a.m. ex London 
being accelerated to arrive at Edinburgh 15 minutes 
earlier—at 6.15 p.m., 10 minutes being saved at 
York. The North British objected, and actually 
**held up” the train on their part of the line. 
Their plea was that the 10 minutes saved at York 
was necessary to ensure punctuality at Edin- 
burgh, where the North British had sole respon- 
sibility in connection with trains to Glasgow, 
Perth, Dundee and Aberdeen. But probably the 
most important point raised was that the accelera- 
tion, slight as it appeared, even with one train, 
would result in the termination of the amicable com- 
pact of 1886, between the companies conducting 
the West Coast and East Coast routes, and the 
commencement of a vigorous competition which 
the Great Northern was also said to object to. It 
was certainly part of this agreement between the 
London and North-Western and Caledonian on 
the one part, and the Great Northern, North- 
Eastern, and North British on the other part, that 
the 10 a.m. ex London should on both systems 
arrive at 6.30 p.m. Acceleration would mean a de- 
parture, which either company is quite entitled to 
make on a month’s notice. Balfour, in 
deciding in favour of this acceleration, depre- 
cates any renewal of the race; but at the same 
time contends that it would be ‘‘a mistake, even 
in the interest of the sound policy inaugurated 


by the minute of June 18, 1896, to read as stereo- | aggre 


typing for all time the arrangement of trains 
between such places as London and Edinburgh, with 
their speed and timing, which may have been the 
best attainable in that year. I should rather read 
the agreement as ear the way for moderate 
and reasonable reform from time to time, on well- 
considered principles, of the running of important 
trains between London and Scotland.” It remains 
to be seen what step the West companies will take. 
When dining-cars were put on, and the stopat Preston 
for luncheon became unnecessary, there was no acce- 
leration. Whether the companies will now be 
satisfied with such a small reduction as 15 minutes 
to Edinburgh is questionable, Their 11.50 p.m. 
ex Euston covers the journey to Edinburgh and 
Glasgow in 8 hours, but the King’s Cross trains at 
11.30 p.m. performs the run in 7 hours 45 minutes. 
Winter, however, is scarcely the time of year 
for a race, especially with such dear coal; 
but the plea put forward by the North-Eastern 
that it is ‘‘a national discredit that the trains 
between Edinburgh and London should be beaten 
in speed by trains running in America and France” 
will be remembered. 


Tranran SHIPPING. 


Like some other maritime nations which might 
be named, Italy has learned by experience that the 
encouragement of a mercantile marine by the aid 
of bounties is an expensive luxury, which is all the 
more unsatisfactory inasmuch as the results have 
not been commensurate with the sacrifices made. 
It is proposed to amend the law so that the annual 
payment out of the Treasury in the way of bounties 
shall not exceed a sum to be agreed upon—.10,000,000 
lire is the figure mentioned. At present the payment 
is considerably less than this maximum, but the dis- 
bursements are growing so rapidly every year that it 
can only be a matter of three or four years more 
before it is reached, and it has been thought 
advisable to place a limit upon the encouragement 
offered. The bounty system in the country has 
been in force since 1886, when the subvention was 
fixed upon the following scale: For the construc- 
tion in Ttaly of either steam or sail vessels in iron 
or steel, 1.60 lire per ton gross measurement, which 
was increased to 77 lire when the tariff was revised 
some few years later ; for wooden sail vessels, 
15 lire per ton (increased to 17} lire in 1889); 
for s craft of iron or steel, 30 lire (in- 


creased to 374 lire); for marine steam engines 
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10 lire per indicated horse-power (increased to 
124 lire); for marine boilers 6 lire per quintal 
(increased to 94 lire)—both provisions, of course, 
applying only to engines and boilers in Italy. In 
order that shipowners might have proper induce- 
ment to sail vessels under their native flag, there 
was, and is, a navigational bounty to the amount 
of 0.65 lire per net ton measurement for every 
thousand miles traversed by Italian steam and 
sailing vessels clearing from a port inside the 
Mediterranean to countries Sepend ths Suez Canal 
in the one direction and beyond Gibraltar in the 
other. Last year the sum paid in the way of 
building and navigating bounties was 5,631,000 lire. 
And, as a result, it is assumed, of the Govern- 
ment’s solicitude, the tonnage sailing under the 
Italian flag has in recent years grown appreciably. 
The inference is erroneous. The aggregate ton- 
nage owned by Italians at the end of 1899, accord- 
ing to the annual report of the Director-General 
of the Mercantile Marine, was 873,054 tons, of 
which 558,224 tons represented sailing ships, 
and 314,830 tons steamers. In 1886 the figure 
was 945,678 tons, and in 1880 as much as 999,196 
tons. It is true that steam tonnage has in- 
creased while sail tonnage has gone down steadily ; 
at the end of 1892 the first amounted to 201,443 
tons, and the second to 609,821 tons. During 
the past twenty years, we are told, sailing vessels 
have been reduced by 27.57 per cent. in number, 
and by 39.46 per cent. in tonnage. On the other 
hand, steamers have increased by 158.86 per cent. 
in number, and 308.60 per cent. in tonnage. It is 
the fact, however, that the bulk of the new steam 
tonnage added has been by purchase from English 
builders, and not by construction in Italian yards, 
shipowners finding it more profitable to sacrifice 
the bounty. That the building of a good class of 
vessel has not been brought about even by the 


bounties is clear from the fact that the average | Y 


capacity of the 188 ships turned out of Italian 
yards last year was no more than 180 tons. We 
estimate that between 1886 and 1899 the grand 
te bounty paid has been no less than 
55,000,000 lire. 


Scorcw Private PaRLiaAMENTARY BILL1s. 


This week we have the first indication of an im- 
rtant change in the procedure in connection with 
cotch private Parliamentary Bills, which may have 
far-reaching effect ; because if the new Act, which 
comes into force now, works satisfactorily and bene- 
ficently, it may be applied to other parts of the 
United Kingdom. Al schemes applicable to Scot- 
land are being lodged with the Secretary of State 
for Scotland, instead of at Westminster, and should 
it be found that they do not raise any question of 
policy or principle, they need not come before the 
usual Parliamentary Bill Committees at St. 
Stephen’s. The Secretary of State for Scotland 
submits the scheme, along with such petitions as 
may be lodged in opposition, to the Chairman of 
Committees of the House of Lords, and the Chair- 
man of Ways and Means in the House of Commons, 
who are vested with considerable powers, and 
determine as to Standing Orders and the locus 
standi of we and remit to three Commis- 
sioners, chosen from an extra - Parliamentary 
poet of 20 members, to hold a local inquiry. 
ese 20 members of the panel—‘‘ qualified by 
experience of affairs to act as Commissioners,” 
have yet to be appointed. Members of Parlia- 
ment will be included, and the Commissioners 
for any particular inquiry may be all liamen- 
tarians, or partly consist of ‘‘ men of affairs.” 
The panel of twenty will continue in office for five 
years, vacancies being filled as required. The 
procedure at the inquiry shall be pretty much that 
at a Private Bill Committee inquiry at West- 
minster ; but it will be held at such place in Scot- 
land as the Commissioners may determine ‘‘ with 
due regard to the subject-matter of the proposed 
order, and to the locality to which its provisions 
relate.” The chairmen, or any public department, 
may make recommendations to such Commissioners, 
obviously to conserve national interests, and the 
Commissioners, if they do not adopt the recom- 
mendations, must state their reasons for dissenting. 
Even when an order, or part of an order, is un- 
op , the chairmen, or the Treasury, or other 
ublic department, may require the Secretary 
or Scotland to amend it in accordance with their 
recommendation. The Commissioners, too, must 
take heed of objections based upon the destruc- 
tion or injury of ‘‘any building or other object of 





historical interest,” or such works as will “ jn. 
juriously affect any natural scenery” to which the 
attention of the Secretary for Scotland has been 
called. Parties will be heard against such vandalism. 
All Provisional Orders, as approved by the Com- 
missioners when opposed, and as amended by the 
Treasury and other public departments when un- 
opposed, must be embodied in Confirmation Bills, to 
be passed a both Houses ; but under ordinary 
circumstances these will be deemed to have passed 
through all stages up to, and including, Committee, 
and will be ordered to be considered in either 
House as if reported from a Committee. This gives 
an opportunity for debate upon the third reading, 
even of an unopposed Order, and a more elaborate 
investigation is prescribed .for cases where the 
Order, after being passed, is still opposed. Within 
seven days of the introduction of the Confirmation 
Bill a petition may be presented against the Order 
being confirmed, and in that case a member may 
give notice, on the Second Reading being called, to 
move that the Bill be sent to a Joint Committee 
of both Houses. If such a motion be carried, the 
whole matter is gone into as under the present con- 
ditions, but by the Joint Committee of both Houses, 
and their decision will be treated in both Houses 
as is the decision of a Committee of either House at 
present. ‘The Joint Committee may award costs 
even, by a majority of votes. 





THE LATE PROFESSOR ARMSTRONG, 
F.R.S., EDINBURGH. 

WE regret to record the death of Professor George 
Frederick Armstrong, which occurred last Sunday 
morning, at Grasmere, in Westmoreland. He had 
been an invalid, more or less, for three months, and 
for some time had been away from his duties in con- 
nection with the Chair of Evgineering in the University 
of Edinburgh, which he had occupied for about fifteen 
eure. 

Professor Armstrong was born at Doncaster, in 
Yorkshire, in 1842, so that at his death he was far 
from being an old man. Asa boy, he was privately 
educated, and afterwards became a student of Jesus 
College, Cambridge. As he had early shown a fondness 
for mechanical pursuits, he subsequently attended the 
engineering classe: in King’s College, London. His 
professional career was commenced in the railway 
plant and locomotive department of the Great Northern 
Railway, and in the office of the engineer-in-chief of 
the company, Mr. R. Johnstone, M. Inst. C.E. After- 
wardr he was for several years a member of the engi- 
neering staff of the Great Northern Railway, and was 
employed in many important works, and in the 
maintenance of the line. 

The deceased subsequently went into private 

ractice in London, and in‘1869 he became the engineer 
or the promoters of the Isle of Man railways. In 
1871 he took up the teaching of engineering, as the 
first professor of that subject in the Applied Science 
School of McGill College, Montreal. In that capacity 
he spent a period of five years, and then he recrossed 
the Atlantic to take up the duties of the engineering 
chair in the Yorkshire College of Science, at Leeds. 
In 1885 he was selected by the Crown to succeed 
Professor Fleeming Jenkin as the second professor of 
engineering in the University of Edinburgh. — 

that capacity he. delivered, as an inaugural 
address, a lecture in which technical education was 
very prominently dealt with, and he often afterwards 
returned to the subject. During his term of office he 
obtained for his pupils an engineering laboratory, 
which was fitted up by the Fulton Trustees, under his 
supervision. He took a keen personal interest in all 
his students, and was always ready to give them 
advice and to assist them when they went out into 
the professional world; and he was in consequence 
exceedingly popular amongst them. 

The deceased Professor was a man of excellent 
business habits and administrative faculty, and carried 
this talent into his teaching. He gave very special 
attention to sanitary work, and to questions regarding 
water supply ; and in this connection it may be men- 
tioned that he was the engineering adviser, under the 
Public Health Act, to the Local Government Board for 
Scotland. Professor Armstrong was closely engaged in 
connection with the two International Exhibitions held 
in Edinburgh in 1885 and in 1890. In the one case he 
was convener of the Engineering and Machinery Com- 
mittee, and in the other he was vice-chairman of the 
Executive Council. When such bodies as the British 
Instituteof Public Health, the Institution of Mechanical 

ineers, the Iron and Steel Insitute, and the British 
Association, held their meetings in Edinburgh, Professor 
Armstrong was always ready to lend a hand to make 
them successful, He was a member of most of the 
professional institutions, and in 1899 he was very 
specially signalled out and made a Fellow of _ 
liege, London, which is the highest honour in the 
gift of the college to its alumni, 
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ROYAL METEOROLOGICAL SOCIETY. 


HE opening meeting of this Society for the present 
jaa a held on Wednesday evening, the 21st inst., 
at the Institution of Civil Engineers, Great G-eorge-street, 
Westminster, Dr. C.-Theodore Williams, President, in 
the chair. : 

A communication was read from the International 
Meteorological Committee, inviting observations of the 
form, amount, and direction of the clouds on the first 
Thursday of each month during 1901, as well as on the 

receding and following days. _ These observations are to 
be made in connection with the balloon ascents which 
will be carried out under the direction of the Aerostation 

‘ommittee. ; : 

7. R. H. Curtis exhibited an improved mounting for 
the lens and bowl of the Campbell-Stokes sunshine re- 
corder, by means of which the glass ball can be quickly 
and accurately placed centrally in the bowl, where it is 
ured by clamping screws. 

ae Ww. H. Dimes read a brief paper on the “ Weekly 
Death Rate and Temperature Curves, 189099.” He ex- 
hibited diagrams showing the death rate of the thirty- 
three great towns of —* and also curves of tke 
temperature at Greenwich. The author is of opinion 
that from the health point of view the English climate 
is one of the best in the world, and this is proved by the 
relatively low rate shown in these curves. A pleasanter 
climate -may well be found; but the majority of health 
resorts to which Eaglishmen resort in the winter have a 
higher death rate than London has at the same season, 
and a far higher rate than any of the country districts of 
the British Isles. 

Mr. H. Mellish also read a paper on the ‘‘ Seasonable 
Rainfall of the British Islands.” After referring to what 
had already been written on the subject by others, he 
roceeded to discuss the data contained in the “‘ Tables of 
Rainfall, 1866-90 ” — by the Meteorological 
Council. He concluded by eaying that as regards the 
relation between the amount which falls in the wettest 
and the driest month at any station it seems to be 
generally the case that the range is larger for wet stations 
than for dry ones. 





Monte Vinro.—None of the tenders submitted for the 
construction of new harbour works at Monte Video have 
been officially approved. Commissioners appointed to 
examine the tenders have recommended that the firms 
tendering should be allowed 60 days in which to modify 
their proposals, 


Tur Sotway Coast.—The local bodies on the Solway 
coast between Cleator and Silloth have been approached 
by a company which proposes to supply a train service 
batween the coast towns. It is proposed to construct an 
electric tramway from Cleator Moor, through Whitehaven 
to Workington, and thence through Seaton to Maryport, 
where it would assume the character of a light railway, 
and be continued along the coast vid Allonby to Silloth. 
Application is to bs made in the ensuing session of Par- 
liament for the necessary powers. 





Swiss Ramways —The accounts of the five principal 
Swiss railways—the Jura and Simplon, the Central Swiss, 
the North-East Swiss, the Swiss Union, and the Sb. Got- 
hard—show that Swiss railway property is becoming in- 
creasingly valuable. The net revenue of the Jura and 
Simplon last year was 599,770/ , as compared with 569,020/. 
in 1898, and 538,751/. in 1897. The Central Swiss earned 
a net revenue of 493,022/. last year, as compared with 
455,1667. in 1898, and 393,248/. in 1897. The net receipts 
of the North-East Swiss last year were 478,332/., as com- 
pone with 437,320/. in 1898, and 426,990/. in 1897. The 

wiss Union earned a net revenue of 190,435/. last year, 
as compared with 171,395. in 1898, and 154,346/. in 
1897. Finally, the St. Gothard uired a net revenue 
of 389,783/. last year, a3 compared with 337,898. in 1898, 
and 291,728/. in 1897. The aggregate net revenue of the 
five Swiss systems last year was accordingly 2,191,350/., 
as compared with 1,970,8022. in 1898, and 1,805,064/. in 
1897. Of course, tourist traffic has had a good deal to do 
with these satisfactory results, 





Etxorric Venictes.—The Graduates Association of the 
Institution of Mechanical Engineers held their second 
meeting of the present session on Monday, the 12th inst., 
at the house of the Institution, in Storey’s Gate, West- 
minster, Mr. J. I. Thornycroft, F.R.S., in the chair. 
The meeting having been opened, the chairman called 
upon Mr. J. S. Warner to read his paper on ‘‘ Electric 

The author opened his paper by describing 
the three types ofelectric motors most used at the present 
time on electromobilisic series, compound and shunt-wound 
machines ; he considered the latter type preferable, as it 
permits the recuperation of the batteries by allowing the 
weight of the car to drive its motor as a dynamo when 
running down hill. The author stated he was able 
to make useful recuperations on gradients down to about 
1 in 10 on a car weighing only 5 cwt. complete with 
battery. He then went on to describ2 the Leecoll 
accumulator, which was originally introduced into 
England by C. E. Dee, of Chicago; it has since been deve- 
oped up to 270 ampere hours capacity, has a 2.5-volts 
nominal reading, and gives in a five-hour discharge an 
—e voltage of 2.2. It may be discharged down until 
- y reading .5 vols without injury to the cell, which, 

Y polarisation, automatically protects itself from harsh 
—. >= eo fitted with — of these cells ue 

ne charge, carrying three passengers. e 
= then gave some particulars of tests he had made 
with various batteries, and concluded a most interesting 


Paper. A good discussion followed. 





AMERICAN COMPETITION. 
To THE Eprror or ENGINEERING. 


Sir,—It is curious, and nota little sad, to an American 
who has a great admirationof, and liking for, Great Britain, 
to see the complacency with which British iron and 
steel men regard the —— outlook of the British iron 
and steel trades. To entirely frank and outspoken, 
I do not believe that in the struggle which is coming 
for the control of the world’s business, Great Britain 
has any chance against the United States. I say this, 
not in any spirit of boastfulness—a suspicion to which 
I know an American is always open—but in all serious- 
ness, and even regretfully. ‘There would be nothing, I 
think, which the maj ry Bay the American people would 
like better than that the United States and Great Britain 
should divide the commerce of the world between them : 
provided always that the United States had 51 ag cent. 
of the whole. There is nothing that we would like better 
than to see British trade expanding in equal steps with 
ours; if it were only conceivable that America’s gro 
could be won at the expense of other nations. But this 
is not what is happening. Osher nations—the three or 
four which need to be considered in this contest at all— 
are not losing ground. America’s gain is, and must 
be, made almost solely at the expense of Great Britain, 
— = the actual taking from her of trade which 
is al hers, or by anticipating her in the occu- 
pation of the new territories which the march of the 
world is constantly opening up to civilisation and. to 
trade. Never in the history of the world have the possi- 
bilities of the expansion of commerce and trade been 
developed as rapidly as they are developing to-day. Not 
only are new markets, many of them of the first import- 
ance, b2ing continually opened, but the demand for the 

roducts of manufacture—and especially of the manu- 
actures of iron and steel—is increasing enormously among 
all civilised peoples. For Great Britain to sink to 
second—even third and fourth—place among the manu- 
facturing nations of the world (she is practically already 
in the second place), it is not necessary that her trade should 
decrease. It may even expand somewhat. But unless 
it expands ina ratio of which there is no shadow of a 
promise to-day, her trade in a few years will be, as com- 
ared to that of the United States—you will pardon me 
or saying it—almost ridiculous. 

There are moments when the English press seems to 
have some realisation of the facts. It may be that an 
order for a bridge in the Soudan, or in Burmah, goes to 
the United States—it may be that a batch of loco- 
motives for South Africa is bought in Philadelphia, 
or a large Chinese order for rails is placed in Pittsburg 
or npr ln it may be that an English railway com- 
pany itself sends to the United States for engines, or that 
some large English shop is equipped with American-made 
tools—or perhaps Lord Roberts casually notes that Johan- 
nesburg is getting mining machinery from New York. 
An isolated contract finds its way somehow into the press 
despatches, and immediately all England wants to know 
the reason why. But the reason is entirely plain, and 
the isolated contracts are of no individual importance. 
The cablegram which calls attention to them is no 
more than the accidental sparking of an armature 
—an evidence that there is a little friction some- 
where. What is of importance is the fact that the 
armature is moving—that the great machine is at 
work—that the tremendous process is going on silently 
day by day, by which the United States is gaining, 
and Great Britain losing, trade. Nor do I see any chance 
that the great machine will cease. Some political vagary 
of the United States, or a Wall-street panic, may throw 
it temporarily out of gear now and again. Bub the plant 
remains and the power that runs it—power far greater 
than England seems yet to dream of—and, quite apart 
from all incidental interruptions, it is going to go on 
acing, 

The United States, with a population of 76,000,000 
people, has, I believe, a productive capacity to support 
160,000,000. It is going to find—it is finding—a market 
for that surplus product. Having found that market, it 
will—mark this !—hold it. But its output is not going to 
stand where it is. Oa the contrary, its productive cap3- 
city, above all its capacity in manufactured products, is 
increasing with amazing ar irae Never has any nation 
seen such an Re 5 rare industrial growth as is now goi 
onin the Uni tates. I use the word ‘‘ appalling” wit 
intent. It would be appalling, by reason merely of its 
magnitude and the —? of its development, under 
any circumstances. The fact that it is a new young 
people that is reaching out its arms to. disturb the 
old-established trade currents of the world, makes it 
the more terrific. Finally, a3 an American, it is im- 
possible not to realise that in 2 geayee to the 
measure of our present expansion will be the bitter- 
ness of the next spell of financial depression. For that 
panics will recur is unquestionable. But each panic 
will, just as unquestionably, be succeeded by a perpetu- 
ally increasing period of growth. If the United States 
to-day is finding markets for the natural and manufac- 
tured products to support 75 millions of oe outside 
her own borders, it is only a question of a few years 
before she will be finding the markets for the support of a 
hundred, two hundred, three hundred millions. 

The competition of the United States in the world’s 
markets has only just begun. Ten years ago, the country 
was ignorant of its own strength. I been too busy 
settling and reclaiming its own western wildernesses and 
supplying its own needs, to be able to think seriously of 
its foreign commerce. Only since the recovery from the 
financial depression following the panic of 1893—say, for 
four years past—has it even conceived the possibility of 
contesting Great Britain’s supremacy in the trade of the 





world. The Spanish war enormously widened the 


horizons of the people’s vision. The United States is no 
longer an isolated country, whose chief aim is to be self- 
supporting and to furnish - the manufactured ucts 
for its own consumption. It has become a “power, 
and is now for the firat time deliberately assuming 
aréle in that theatre where the great world-drama is 
played. Ifit has done so much in four years, what will 
16 not do in the next forty—yes, in twenty, and even 
in ten? 

It must be remembered that the United States has as 
yet practically no merchant marine; but its trade is 
carried in foreign—chiefly English—bottoms. It has no 
independent financial standing, no branch banks. in 
various parts of the world ; but its financial dealings with 
distant countries are conducted through foreign—chiefly 
English and German—banks. It has had, so far as com- 
mercial utility has been concerned, no consular system : 
American consuls having been accustomed to turn to the 
re peony of Great Britain for advice at every step. 
All this is now changing. The United States intends to 
build a merchant marine: and will doit. It hassuddenly 
become a lender instead of a borrower among nations ; 
and it is but for a short time longer that it will deal with 
the world through London. It has already taken steps 
to reform the consular service. What has achieved 
so far in the field of the world’s commerce, has been 
achieved simply by the irresistible force of the country’s 
greatresources, and without any of the tools with which com- 
mercial nations are wont to work. What will America do 
when she has those tools, all made to its own liking; 
when the United States’ consuls all over the world are 
capable business agents; when American are in 
every country; when American ships are carryin 
American commerce to all seas under the Stara an 
Stripes? Have Englishmen, again, any notion of the 
advantage they have given to the United States by their 
attitude towards the Paris Exposition ? 

Let me say again, that all this is written nob vauntingly, 
or even in threat, but soberly, and almost with a heart- 
ache in the writing ; and why should any American write 
itat all? Iv is not wise to take a brass when you 
stalking deer. It would seem to be poor polic for the 
United States to warn the world gratuitously of what is 
to be expected. — : 

You will again, pardon me, I hope, if I say that it is 
written without any fear, because there seems to me not 
the slightest danger that anything that can be said will 
stir up British manufacturers to take any adequate s 
to ward off the fate that is impending. It is impossi 
to blame any individual. Is not every manufacturer in 
England doing his best according to his lights? Are not 
your workshops busy, and your balance-sheets satisfac- 
tory? What more can you want? Nothing; if that is 
all that you do want. It is simply that you cannot hold 
dominion over the earth to-day with the tactics and 
equipment that sufficed for Waterloo, or with the ships 
that fought at Trafalgar. That is all. 


Yours, &c., 
16, Suffolk-street, Pall Mall. H. P. Rosinson. 





YOUNG ENGINEERS. 
To THe Eprtor or ENGINEERING. 
Str,—I have been interested in reading the letters of 
late in ENGINEERING upon ‘ Young Engineers.” 
Would you allow me a s space in ENGINEERING ? 
As a practical ironmoulder, and for several years foundry 
foreman in several shops, it has been my lot for ten yeara 
to have in the foundry several premium gentlemen- 
pa ange to learn the art of moulding and casting, as 
there is not a more difficult trade to learn. 
Now, Sir, when in a large city, I had two gentlemen- 
apprentices in the foundry at once for three months, 
just as the young gentlemen chose: sometimes t! 
months, sometimes six months. Ironmoulding being dirty 
work, perhaps the gentlemen would not care to stay long, 
or would idle their time away; this would be very trying 
to the ironmoulder ; then the gentlemen would not like 
to be spoken to about it. 
Now, Sir, is this fair? Parents who send their sons to 
learn engineering pay a premium of 300/., they go to a 
works to learn engineering for three years and receive no 
salary during the three years’ apprenticeship ; they have 
to go Lng = several shops to get as much experience as 
they can. Sometimes these young gentlemen do not like to 
submit to what the practical workman wants to teach them. 
I have experienced it, of course. Thegentleman comes to 
learn to be an engineer, and whatever department he 
goes in the practical workman has to teach him. Some- 
times you have a lot of trouble with them: they come 
when they like, and stay away the same sometimes ; this 
is the careless way they carry on; and, on the other hand, 
the gentlemen are put only to one job for weeks, and not 
given a chance to rise. To be fair to the gentlemen- 
apprentices, they should have more changes of work, to 
give them a chance to be practical engineers. ow, 
Sir, do you not think several gentlemen at times are put to 
the wrong business? Some make very little out of engi- 
neering ; so much has been in your valuable paper about 
young engineers. 
. A Founpry Foreman. 
art of it, I 


[P.S.—Should you publish my letter, or 
more letters 


am sure some would soon take it up ; sev 
you would receive. ] 





To tHe Eprtor of EncingeRine. 
Srr,—The education of ‘‘ Young Engineers,” to which 
you have kindly given such prominence in your Pages, isa 
matter of the greatest importance, and to say that the sub- 
ject is a ‘‘hardy annual” doesnot alter the fact that it is well 
worthy of serious discussion. Some of your correspondent s 








however, seem to have in their minds the question, ‘‘ How 
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to make the profession pay.” Now, this is not quite the 
same as ‘‘ How to become an engineer;” although, no 
doubt, the correct answer to the first question has a 
deal to do with the solution of the second. When we 
ome ae of the engineering profession as a means of liveli- 
hood, in conjunction with the education of the engineer, 
it may be assumed, I think, that we do not merely mean 
that the training is defective, but that also the supply 
exceeds the demand. This last point applies equally truly 
to every other profession or trade we can name, and it is 
probably more disproportionate in most than in engineer- 
ing. In engineering, asin most other professions, there 
is, I suspect, plenty of room at the top; but most of us 
belong to the *‘ rank and file,” and find competition much 
keener than we expected. And why? Because it is not 
poy realised that there are many men who have not 

m through the shops, and who have not had the advan- 
tage of a first-class education, but who, nevertheless, act 
as—and are—engineers in special branches of work of 
which they have made a study for years. I mean, men in 
the upper ranks of the somewhat looked-down-upon body 
of draughtsmen or designers. 

The initial difficulty in answering such a question as 
‘* How to become an engineer” is partly one of classifi- 
cation. To borrow an expression from natural science, 
the genus ence is divisible into so many species that 
it is impossible to say what would be the ideal education, 
unless it can be said to which species the novice will in 
the future belong. This uncertainty involves an element 
of chance ; and whether the student eventually finds his 
education of the greatest possible benefit depends, at pre- 
sent, principally upon whether he continues to practise 
and take an interest in the branch of the profession 
with which he has become most familiar during his 
apprenticeship. This is so often not the case that 
it might be better, except in cases where a marked 
taste is displayed for a certain branch of engineering, 
to spend rather less time in merely mechanical work- 
shop practice, and more in studying the broad scien- 
tific basis of engineering generally. pe ra 
there are so many men who, having received a good tech- 
nical education, and passed through shops and office, 
consider themselves fu ly-fledged ‘“complete engineers,” 
with no more to learn. It is.in this way that so many of 
their less fortunate brethren of the drawing-office, who 
have not had such initial advantages, are enabled to com- 
pete with them; for they more often regard themselves 
as life-students, with their success dependent upon the 
mastery of one or two allied specialities in which they 
take we pea interest. I confess that, considering the 
knowledge which is expected of such men as the latter 
type, the grasp which they are expected to have of their 
specialities—often of a high order of engineering—and 
their general ability, I cannot understand the superstition 
or prejudice which affects to regard them as draughts- 
men and nothing more, unless it be—forbid the ——- i 
that to grant a higher status would be to concede a higher 
wage. But, taking the fact as it stands, it does not seem 
surprising that the young engineer—or the old, for that 
matter—should find wages low and competition keen. 
For we cannot all be works managers or constructing 
engineers, and the designing requirements are filled by 
the so-called draughtsman. 

Of course, Iam not recommending the chance educa- 
tion of the draughtsman as superior to that of the 
recognised method. Far from it. No doubt there are many 
branchesof the profession in which a man could not become 
a really qualified engineer without passing through the 
shops in some form. I will leave such cases to those who 
have had experience with them, and will state, with your 

rmission, the case of the branch with which I am 

amiliar, as I understand it. 

Imagine a firm whose business is concerned with the 
engineering arrangements of public institutions. To 
particularise, assume that it is confined to heating in all 
its various forms, ventilation, mechanical and other- 
wise, laundry and cooking apparatus, bot and cold water 
supply, and so on. 

ow, I know such a firm, whose practice it has been to 
note their best draughtsmen—those who have shown 
interest in their work, and who have become fair de- 
signers. These men they have sent on to the works whilst 
in progress, partly to see the work properly carried out 
and to act as their representatives on the spot, and partly 
that they might get practical knowledge from observation. 

When the job has been finished, the same men have 
been sent to test it, and are expected to see wherein its 
faults lay, and how it might have been improved upon. 
Naturally, such men had splendid opportunities if they 
chose to use them, and the system of education proved a 
successful one both for employer and employed. The 
men were expected to know enough of the art of casting 
to enable them to design a pattern correctly ; they knew a 
good pipe job when they saw it, and could detect a bad 
one ; they knew what firms made the best machines for 
— purposes, and could buggest neo prepa» in 
them ; but they could not have superintended the making 
of such machines or castings because they had not been 
through the shops; and it would not have helped them 
much if they had, because their business was to appl 
certain conditions to special requirements, and it too! 
them all their time to become experts at that. 

Now, if the man who looks after such an installation, 
when finished, is rightly called an engineer, although he 
could not design it if he tried, surely the man who could 
design it is also entitled to that dignity. 


The system of education I have referred to is somewhat 
akin to that of many of our leading architects. I presume 
it would not be asserted that a man could not be a compe- 
tant architect because he had not served time as a brick- 
layer or a stonemason. 

tt may not be amiss to recollect that Stephenson never 
went through the shops. It is true that he had practical 


good | Again, 





experience in the working of steam engines; but it is 
also true that that did not help him to drain Chat Moss. 
Watt had nothing to do with steam engines until 
he was 27 years of age. It may be said that these men 
genius, which the ordinary mortal does not. 
t only proves that the one indispensable matter is 
not workshop practice, but love for the work and 
aptitude. Probably this quality is best represented by 
some portion of the gift of invention, without which 
doubt if any man will become a true engineer. A better 
test of a man’s ability than asking him where he served 
his time, is to ask him to design something. a 
With apologies for the length of this letter, and hoping 
that we may have something from the editorial chair 
upon the subject. 


November 17, 1900. 


Yours very truly, 
AND V, 





To THE Epitor or ENGINEERING. 
S1z,—Having read most of the correspondence in your 
now on the subject of young ee may I be allowed 
a short space to say a few words of defence for young 


neers. 
enGithough I very much dislike the style of ‘‘Lucifer’s” 
letter, it must be admitted that the younger branch 
of the profession have a very real grievance. As an 
example of what I mean, one has only to look at the 
current number of ENGINEERING (November 16), and in it 
may be seen an advertisement for an engineer required to 
devote his whole time to the duties of his office, and to be 
capable of preparing plans and specifications, takin 
charge and carrying out of all works in connection wit 
quays, railways, workshops, cranes, dredging _ ma- 
chinery, &c., belonging to a small port. he salary 
offered for this post is 1302. per annum. One cannot help 
wondering if the Commissioners have lost all sense of 
humour, when they add, ‘‘Canvassing strictly prohibited.” 
The worst of it is, they will easily get the man. He will 
either be some poor beggar who is hard up, or—what is far 
more likely—some one who is not dependent for a living 
on his salary. One constantly sees men in very wn a 
sible positions, doing excellent work for a nominal salary, 
simply because they like it. Not only are such men 
cheating themselves—they have a more or less right to do 
this—but they are spoiling the market for less financially 
fortunate engineers, 

Possibly ‘‘ Lucifer” might have found work had he 
been content to give his services, but he very properly 
would not undersell himself. 

It is undoubtedly a very difficult matter for a poor 
man without any influence, however able, to even get the 
chance of showing his ability, and much more so getting 
itrecognised. How often is an engineer credited with a 
— which he sees for the first time when he signs the 
finished drawing? Of course, one knows he has to take 
the responsibility, but he is often content to leave his 
reputation in the hands of juniors, because he knows they 
are capable, and the junior has to think himself lucky to 
be so trusted. Of course, if anything did fail, the junior 
would be disgraced (if not discharged). He has therefore 
everything to lose and nothing to gain, and a child can 
see how much it is to the engineer's advantage to keep 
his assistants as much in the background as possible. 

If, therefore, some of your correspondents, instead of 
writing patronising self-satisfied letters, would i 
the ability of some of their employés, and would give a 
trial to young engineers (they ask no more), rating them 
according to their ability, they would do more good than 
they are doing at present by advice drawn from their own 
experiences. 


November 19, 1900. 


Yours faithfully, 
A Youna ENGINEER, 





THE COMPLETE ENGINEER. 
To THE EpiToR OF ENGINEERING. 
Srr,—Your very able leader on the subject of Professor 
Perry’s recent address suggests to me that the so-called 
**mental inertia” which overtakes some engineers alon 
with advancing years, is a natural result of study an 
experience, and is the sign of real mental progress. 

n one sense, an engineer’s mental horizon widens as he 
climbs the hill of professional life ; he sees half a dozen 
sides to a question, which, in his younger days, he was 
eye had only one; and his pronouncements tend to 

less definite and more hedged-in by qualifications and 
limitations. But the general result of the wider view 
is usually negative in character. That is to say, experi- 
ence gives him very good reasons for not doing certain 
things, and so tends steadily to limit the number of 
courses open to him in a given set of conditions ; but it 
rarely points out the true course, except in this indirect 
manner. His days are spent in the consideration of 
evidence, and in the attempt to reach just conclusions ; 
but the longer he studies the laws of evidence, the more 
critical he becomes. His knowledge of disturbing causes 
so increases that he becomes increasingly sceptical as to 
experimental results—even of results which he himself 
has obtained. Thus the heap of chaff on his left hand 
increases by leaps and bounds, whilst the small pile of 
sound corn on his right increases only grain by grain, and 
very slowly. He becomes conservative, because experi- 
ence has taught him that in nine hundred and ninety 
cases out of a thousand, the invention that is pressed 
upon his notice is absolute fooli violating prim 
laws, and that the “latest,” ‘‘ best,” ‘‘ most up-to-date ” 
machine which heis urged to buy if he would avoid indus- 
trial extinction, either violates some principle which expe- 
rience has taught him cannot be violated with impunity, 
or is simply the re-invention for the nth time of some 
mechanical device which was fashionable, and was tried 
and found wanting, about the time of the first edition of 


Tredgold. 


As to mathematical calculations, he has had a large and 
varied experience of draughtsmen trained in English and 
foreign dy woe gpd and technical schools, who have 
brought him from time to time calculations proving all 
sorts of monstrous absurdities, and has acral that such 
calculations are useful in their place, that is, when all the 
conditions are known with ramen 4 3; but as this is never 
the case in enginee’ problems, he has learned to value 
far more highly the judgment which can decide whether 
the result of the calculation should be multiplied by ten 
or only by two. Somehow or other, it seems as though 
this judgment was least developed in those men who trust 
most to calculations. ) : 

As the ouginess's experience increases he decides more 
and more by what is sometimes called ‘“‘ engineering 
instinct,” but which is really the mature judgment cf a 
skilled man ; and he thus needs the check afforded by 
calculation less and less frequently. 

Yes ; as years pass, his conservatism (in the best sense) 
certainly increases, and fewer and fewer designs satisfy 
him perfectly. He begins to see more and more that per- 
fection is out of the question, and that he must rest con- 
tent with a more or less satisfactory compromise. 

At the same time, when he does alight upon a grain of 
genuine gold among the heaps of dross, no man is so 
quick to see it and to grasp its true value, and press for 
its full and proper application. 

Then, as to the continuance of the rate of advance 
which has obtained during the past 70 or 80 years. Are 
we not justified, sometimes at least, in reasoning 
from the particular to the general? Watt found there 
was a gain to be obtained by raising the steam pressure, 
cutting off early, and expanding; but we all know 
(though some recent engineering leads one to doubt the 
universality of the knowledge) that as pressures are raised 
higher and higher the gain becomes less and less at each 
step. Is not this a true image of engineering progress ? 
Where our fathers, who in their youth used 8 Ib. of coal 
per indicated horse-power, could make their 40 per cent., 
and 30 per cent., and 20 per cent. gains, we have to 
labour for years to gain our 3 per cent. or 2 per cent. Is 
not this also a true image of engineering progress ? Must 
not the advances become more and more painful, more 
and more insignificant, and more and more accompanied 
by counterbalancing difficulties and losses, as we approach 
nearer to that perfection towards which we all strive. 

Yours truly, 
Hy. M. Rovunruwaire. 

25, Victoria-street, S.W. 

To THE EprTor oF ENGINEERING. 

Srz,—There is a saying across the Atlantic, ‘‘He’s an 
Englishman ; give him plenty of time to think.” 

he time ela since your issue of August 31 last, 
which contained the interesting article on ‘‘ Engineering 
Mathematics,” has allowed us plenty of time to think 
over our shortcomings in this qualification, and even, as 
regards myself, to lapse into the status quo ante. _ 

We have, however, to thank = again for stirring the 
waters by the leader on the address of Professor Perry, 
which I much Bas. grag I did not hear. Your leader of 
August 31 refe to this gentleman’s method of simpli- 
fying mathematical processes; of which, unfortunately, 
I am profoundly ignorant. I am, however, making a 
spasmodic effort to uire some electrical arithmetic 
(from American Pi bcs stimulated in part thereto by 
Mr. Parshall’s articles in your journal, of which articles 
at present I understand not one word, and thereby lose 
a considerable portion of the sixpence I — weekly. 

I have always remembered reading the first James 
Forrest Lecture, which, I think, first opened my eyes to 
the depth of my ignorance. I have kept the page turned 
— ever since, and now transcribe the paragraph in 

ull: 
‘A musical note of period T spoken into the cable 


through a telephone is properly represented by A sin - 
The disturbance in the cable will be 
V=Ae~*V KOMI sin (2 sf-2 VK cxf), 


This tells us everything.” ; 

The contrast between the last sentence and the impres- 
sion on my own mind was so forcible that I registered a 
vow to somehow set my foot in this mathematical dis- 
trict, of which I was not even aware of the existence. I 
am sorry to say I have not yet su ed. a 

Each time | get my “ Minutes” (Institution of Civil. 
Engineers), I skip with regret many mathematical analyses 
of various structures and what not, which convey as much 
— to my brain as a cuneiform inscription on a 

rick. 

Let your correspondent ‘‘ Lucifer” take heart when he 
hears there is many a duffer who does not know even how 
to differentiate or integrate, though who has learned in 
the hard school of necessity, not to vegetate. I 

Now, Sir, I make bold to ask on my own behalf—and, 
believe, on that of many a workaday engineer 10 the ed 
vinces—will not you assist us by indicating a connecte 
syllabus of study which may help us to better our know- 
ledge in this all-important subject. 

or my part, I confess I am weary of plates of loco- 
motives for Siberia, and truss bridges for China. — 
appear to me all exactly alike. Can we not have, instead, 
a page or two of applied mathematics, starting at where 
the upper form public school boy leaves off ? " 

In Ehort, Sir, will not you take on yourself to ie in 
some sort an engineering Moses, to lead us into the a 
mised Land of Higher Mathematics; or will you stl “ 
leave us to the gibes of those who say “Go on,” but no 


‘*Come on.” feithfell 
Yours faithfully, HB 
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CAPACITY OF RAILWAY WAGONS AS. AFFECTING COST OF TRANSPORT. 
(For Description, see Page 680.) 


Fig.9. COAL WAGON TO CARRY 17 TONS. (TARE 8 TONS) ; 
— ; Fig.i0, Far car ro carry 17 TONS 
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INDUSTRIAL NOTES. |which only once, at the end of January, did the | the previous month there was some falling-off in many 


Tue curve of the employment chart of the Labour | proportion of unemployed reach 3 per cent. The | of the more important industries ; owing, however, to 
: ge ype: of the Board of Trade, showing those | state of employment in the past month, as disclosed | a marked decrease in the number of unemployed in 
te : work, again inclines downwards to a lower | by the returns, 2380 in number, of which 1695. were | the cotton industry, the proportion out o work of 
vel, the decline being nearly at the same angle as|from employers, 567 from trade unions, and 118 | members of trade unions was less than in the month 
pa upward line in the previous report. But it has|from other sources, shows a decline as com: previous. : : : 

nearly reached the low level of last year, during | with a year ago at the same date. Compared with| In the 138 unions making special returns there was 
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an aggregate of 535,668 members, of whom 17,750, or 
3.3 per cent., were reported to be unemployed, as 
compared with 3.6 per cent. in the previous month, 
and 2.3 per cent. a year ago in 123 unions, with a 
total membership of 506,890. Small as the propor- 
tion is, comparatively speaking, it is a vast army of 
idle workers, 17,750 strong. 





Employment in the coalmining industry continues 
good, and is better than it was a year ago. As 
compared with the previous month, there is little 
change. At collieries employing 472,295 workpeople 
the pits worked on an average 5.63 days per week, as 
compared with 5.65 days in the previous month and 
5.58 days in the same month last year. In ironstone 
mining it is also good, with no material change as 
compared with the previous month, or with a year 
ago. The average time worked by 129 mines and open 
works, employing 16,879 persons, was 5.78 days per 
week, as compared with 5.80 days last month and the 
same a@ year ago. 

In the pig-iron industry employment shows a further 
decline, both as compared with the previous month 
and with a year ago. Atthe works of 117 ironmasters, 
345 furnaces were in blast, employing about 23,900 
workpeople, as compared with 360 furnaces in the 
previous month, and 383 furnaces a year ago. The 
shrinkage is serious as regards the production of pig 
iron. In the iron and steel manufactures, also, there 
was a further decline. At 208 works, employing 
81,867 persons, the volume of employment, including 
the number employed and the number of shifts worked, 
decreased by 2.8 per cent., as compared with the month 
previous, and 5.6 per cent. of a year ago. 

In the tinplate trade there was a slight improve- 
ment over last month, but employment was much 
worse than a year ago. At the end of the month 357 
mills were at work, including those engaged in the 
manufacture of black plates, as compared with 415 
mills in the same month of Jast year. The total 
number employed at the end of the month was about 
17,800 persons. 





In the engineering and metal group of trades employ- 
ment has remain 
unemployed union members was 2.9 per cent., the 
same as in last month’s report, and 2.3 per cent. in 
the same month of last year. 

In the <n me pone of trades employment 
has continued good. The proportion of unemployed 
members of unions was 2.6 per cent., as compared 
with 2.4 per cent. a month ago, and 2.9 per cent. at 
the same period of last year. 

Employment in the building trades continues to be 
fairly good in all branches. The proportion of unem- 
ployed union members, in the trades making returns, 
was 2.5 per cent., as compared with 2.1 per cent. in 
the previous month, and 1.1 per cent. in the same 
month a year ago. The prosperity in those trades 
has been continuous for a long time past, and the 
prospects are still good. 





Employment in the cabinet and furnishing group of 
trades has improved somewhat, but it is not good. The 
proportion of unemployed trade union members was 
3.7 per cent., as compared with 4 per cent. in the 
previous month and 2.3 per cent. in the same month 
of last year. 

In the printing and bookbinding tradesemployment is 
scarcely so good. The proportion of unemployed union 
members was 4.5 percent. ,as compared with 4.2 per cent. 
in the month previous and 3.5 per cent. a year ago. 
In the paper trades it has continued good. The propor- 
tion of unemployed members of trade unions was 2.2 
per cent., as compared with 2.1 per cent. in the pre- 
vious month and 3.8 per cent. in the same month of last 


year. 

The glass trades still show the large proportion of 
9.7 per cent. out of work, It was 9.6 per cent. in the 
previous month and 6.8 per cent. a year ago. The 
working members are heavily taxed to maintain dona- 
tion benefit to unemployed members. 

a in the leather trades continues to be 
good. The proportion of unempleyed union members 
was 2.2 per cent., as comp with 2 per cent. in the 
“ese month and 2.1 per cent. a year ago. In the 

t and shoe trades it is slack in most centres, witha 
tendency towards improvement. 

Employment in the spinning branch of the cotton 
trade has improved, and is now fairly good; in the 
weaving branch there has been improvement, but is 
still slack. In mills employing 80,000 females, 64 per 
cent. of the spinners and 52 per cent. of the weavers 
were working full time, increase 5 per cent. and 11 

r cent. respectively. 

In the woollen trades improvement has taken place, 
employment being fairly good ; but in the hosiery and 
worsted branches there has been a further decline, and 
trade is described as bad. 

Dock labour was well employed in the London dis- 
tricts. 





There were 30 fresh disputes in the month, in- 


fairly good. The proportion of | P 


volviog 16,079 workpeople, of whom 14,160 were 
directly, and 1919 indirectly, affected. The number 
of disputes in the month previous was 29, involving 
6032 persons, and in the same month last year, 38 dis- 

utes, involving 5275 workpeople. Of the 30 fresh 
ese Bo in the month, 14 were in the mining in- 
dustries, five in the engineering and metal group of 
trades, five in the textile industries, two in the build- 
ing trades, and four in other miscellaneous industries. 
During the period 33 old and new disputes were 
settled, involving 13,955 persons; of these 11, affect- 
ing 9134 persons, were decided in favour of the 
workpeople ; nice, affecting 1446 persons. in favour 
of the employers; and 10, involving 3083 persons, 
were compromised. The three remaining disputes, 
affecting 292 persons, were under consideration by the 
parties affected. 

Although the number of disputes were comparatively 
few, the changes in the rates of wages were many. 
Altogether no fewer than 142,492 workpeople obtained 
advances in wages averaging ls. 1ld. per head per 
week, and 284 sustained decreases averaging 2s. 64d. 
per head per week. The principal increase took place 
in the coal-mining industry of Durham and Northum- 
berland, by which 132,540 workers received advances 
in wages. The decrease in wages chiefly concerned 
the blast-furnacemen, 275 of whom were affected. The 
changes affecting 1968 persons were preceded by strikes 
and stoppage of work, one of which disputes, affecting 
1500, was settled by arbitration. Changes affecting 
2697 were effected by the operation of sliding scales ; 
the two chief, affecting 130,000 persons, were arrange 
by Conciliation Boards. The other changes, affecting 
8111 workpeople, were effected by direct ei, Or 
between the employers and workpeople, or by their 
representatives. Thus again peaceful means were em- 
ployed in most instances. 





The Amalgamated Society of Engineers’ Journal is 
interesting this month, by reason of some general 
matters, in addition to the ordinary monthly reports. 
The agreement between employers in the engineering 
trades and the workpeople, affecting wages, conditions 
of employment, apprenticeships, &c., takes the first 

lace, Then there are articles on ‘‘ Machine Tools,” 

** Electric Lighting,” and ‘‘ Screw-Cutting,” and other 
matters. The general office report states that the 
figures given ‘‘are of an exceedingly satisfactory 
nature.” The increase of members during the month, 
and of the cash balance in the quarter, were the largest 
during the periods in the last three years. The total 
number of members had reached 87,261, an increase 
of 757 in the month. The number of members on 
donation benefit was 1881, an increase of seven ; on 
sick benefit, 1877, an increase of 52; on superannua- 
tion benefit, 3679, a decrease of 18. The reserve 
balances at the end of the quarter amounted to 
376,931/. 6s. 9d., being an increase from 349,217/. 1s. 2d. 
from the June quarter. Of the total balance in hand, 
121,756/. 13s. 6d. belong to the superannuation reserve 
fund, sacred to old-age pensions for the members. 
Another member has been excluded on account of 
that disreputable disease—‘‘ chronic laziness.” The 
executive of the Employers’ Federation and of the 
Amalgamated Society have been in conference, and 
some points in dispute have been disposed of amic- 
ably. Time-and-a-half were conceded in the Edin- 
burgh district for overtime, and some recommenda- 
tions were made as to ‘‘ outworking conditions,” which 
had caused disputes at Middlesbrough. Changes in 
working conditions on the Tyne were disc » but 
as the proposals affected other trades, the matter was 

stponed. It is proposed to hold a general conference 
loaoliy, to take the questions at issue into full con- 
sideration. 





The report of the Boilermakers and Iron Ship- 
builders indicates that the state of trade is nearly 
the same as a month ago. The total number on the 
funds was 3036, as against 3019 last month. Of the 
total, cards were granted to 23, increase four; mem- 
bers signing the vacant book 212, increase 12; mem- 
bers on donation benefit 832, increase 68. The number 


on sick benefit was 1324, showing a decrease, and on | larg 


superannuation 645, an increase of 22, The expenses 
of the month amounted to 4225/., or a weekly expen- 
diture of 1066/. 5s. The quarter’s accounts are very 
satisfactory from a financial and numerical point of 
view. The total number of members was 47,342, and 
the increase in funds amounted to 14,598/. 13s. 6d. on 
the quarter. The increase for the first nine months 
of this year has amounted to 39,757/. 6s. 7d. Itisa 
good sign that men are still wanted, riveters, angle 
smiths, &c. In the Dowlaisdistrict of South Wales 
the wages of platers and riveters have been ad- 
vanced 2s. 6d., and ree ls. 6d. per week. At 
Thetford the men have been advanced 2s. per week all 
round. Members are cautioned against the offers to men 
to go to South Africa. There is a danger of some in- 
justice being done to the union by references in the 
public Press to the resolve to abolish the office of 
consulting secretary, established solely to continue the 





services of Mr, Robert Knight; It seems that a large 


d | ence. 


number was averse to the creation of the office at the 
time, and now it seems that such office is to be 
abolished. But it is not proposed to dismiss Mr, 


Knight. Indeed, the thought is how best to com- 
pensate him in a fair and generous way. 





The position of the engineering trades in the Lan. 
cashire districts is practically unchanged. Activity 
is still well maintained on work in hand except in one 
section, that of the textile machine industry. Ma. 
chine tool-makers, as a rule, are not only fully 
engaged on the completion of orders on hand, but 
are again booking a fair amount of new work. Boiler. 
makers, also, who were recently complaining of getting 
rather slack, or rather of the prospect of slack. 
ness, report an improvement in the weight of new 
work coming forward. In these branches the prospects 
are said not to be as bright as they were some time 
ago. As regards locomotive building, and electrical 
engineering, both are exceedingly busy, and there 
appears t2 be every prospect of exceptional pressure 
for a long time ahead. Indeed, the leading establish- 
ments are not in a position to accept new work for 
anything like early delivery. The development of 
electrical schemes is such that the chief establishments 
cannot keep pace with them. In the Manchester and 
Salford district, the general state of employment is 
not so good as it was, as out of 23,306 members of 
trade unions 794, or 3.4 per cent., were unemployed, 
compared with 29 per cent. in the previous month ; 
but the cotton industry would account for the differ- 
Engineers report trade as moderate, iron- 
founders, machine workers good ; boilermakers and 
sheet-metal workers as fair. Northwich iron trades 
are busy ; the Warrington wire workers are busy; 
smiths and strikers are fully employed. In the 
Oldham district engineers are busy, except in the 
machine shops. Millwrights, ironfounders, boiler- 
makers, brassfounders, and pattern makers are all 
busy ; other branches are moderate. In the Bolton, 
Bury, Wigan, and surrounding districts, most of the 
iron and steel trades, both in the productive and manu- 
facturing branches are fairly well employed. In the 
Blackburn and Burnley districts employment is fairly 
good, but at Colne and Todmorden it is not so good. 
Generally, the position is favourable, and the pro- 
spects are not bad. In the iron and steel trades the 
position is unsettled, the future seems doubtful at the 
present time. 





The position of the iron and steel trades in the 
Wolverhampton district is not equal to expectations. 
The recent fall in prices does not seem to have 
stimulated business. The tone of the market is quiet. 
Buying has been mostly confined to small lots to 
complete orders on hand, not for future contracts. 
It is said that the bulk of the orders given out have 
to be taken at rates below the quoted figures. Best 
barmakers have, it is reported, secured a few good 
orders, but the contracts for future supplies have 
not been completed by reason of the refusal of makers 
to accept the offered terms. (Generally, home busi- 
ness is but moderate, but there are more inquiries 
from shipping houses than of late. It is reported that 
the dealings in pig iron are slow and for limited 

arcels, as the high prices ruling for foundry and the 
Better class of forge iron prevents the placing of con- 
tracts for future supplies. The labour correspondent 
states that employment is good with steel smelters in 
South Staffordshire and Kast Worcestershire, but is 
quiet in the iron bar, — and hoop industries, and in 
the branches of the steel trades. In South Shropshire, 
however, the steel trades are fairly good. The sheet 
trade has improved. Employment in the engineering 
branches has improved ; the electrical shops are busy, 
but cycle and motor makers are quiet. Ironfounders, 
boilermakers, bridge and girder constructors, tank and 
gasholder makers are busy, as also are the electrical 
tramcar makers at Hadley, and the malleable iron 
workers at Walsall. All the engineering branches at 
Coalbrookdale and Madeley are well employed. 





In the Birmingham district the fall in prices has not 
ely benefited the iron and steel trades. Buyers are 
still reluctant to extend their orders beyond what is 
required for immediate purposes, while makers allege 
that the present high rates of wages, and the high 
rice of fuel will not enable them to reduce prices. 
t is stated that foreign orders have been coming 1n 
more freely. There been a brisker inquiry for 
both marked and unmarked bars at the latest rates. 
The increased activity in the bedstead trade has 
given a fillip to the demand for hoops, strip, and 
sheets; indeed, the bedstead trade is unusually busy at 
the present time. Complaints are heard of the high 
price of pig iron and of fuel, it is said that there is little 
rospect of any material reduction in the prices of the 
fatter. The general condition of trade in Birmingham 1s . 
fairly good. Out of 19,176 members of trade unions 10 
thé local branches, 523, or 2.7 — cent., were returned as 
unemployed, showing a slight improvement over the 
revious month. In the engineering and allied trades 





there are slight differences in the returns, but in ell 











Nov. 23, 1900.] 


ENGINEERING. 








679 








cases, except the cycle branch, employment is good or 
moderate ; the last-named is described as quiet. Elec- 
trical engineering is active, and the motor branch is 
fair. The brass and copper trades are busier, and 
generally employment is airly good. In six of the 
larger hardware industries employment is reported to 
be good ; in six others fair. 





An appeal of some importance was heard in London. 
The officials and trustees of the Durham Miners’ Associa- 
tion refused strike pay to the men at one colliery because 
they left work without the usual formal notice, as pro- 
vided for in the rules. The men at the pit appealed 
to the council, and the council, in a fit of sympathy, 
passed a resolution in favour of the men, in spite of 
the chairman’s ruling that the motion was out of 
order, being contrary to rule. The men thereupon 
carried the case to the courts, and Mr. Cozens-Hardy 
decided in favour of the officials and trustees. The 
men thereupon appealed to the High Court and the 
Lords of Appeal dismissed the case, thus upholding 
the action of the officers, &c., of the union. It was a 
plucky thing to do, but it was a rightfulone. The 
union did not ask for costs, and it is thought that the 
costs of the men at the colliery will in some way be 
met so as to avert any further friction. On the whole 
the action has been fought in a friendly way, on a 
question of legal and technical rights. 





The Penrhyn Quarry dispute has not ended up 
to the present, and it is feared that a lock-out 
isin contemplation. The importation of the military 
was condemned by the Carnarvonshire Joint Police 
Committee and by the ey wd County Council, in 
spite of the fact that Lord Penryhn, Sir Hugh Ellis 
Nanney, and Colonel Ruck protested against the view 
taken, and voted against it. The case against the 
men was again before the court, but was again ad- 
journed. 





The lightermen’s dispute on the Thames continued 
all through last week, without signs of settlement. It 


is reported that there is little difficulty in obtaining the. 


men that are needed. The men deny this, however, 
and so conciliation has hitherto failed. 

A dispute seems brewing between the carmen’s 
union and the master’s association as to wages, over- 
time, and Sunday labour. The men have put for- 
ward certain demands which the employers do not 
sse their way to grant, hence the situation has become 
acute, 





THE INSTITUTION OF CIVIL ENGINEERS. 
Presidential Address of Mr. JAMES MANSERGH. 
(Concluded from page 648.) 

Typical City Water Works.—In thinking over what I 
should say to-night, it strack me that it might not be 
uninteresting to compare the water.supply arrangements 
of a few representative cities in the United Kingdom, 
Europe, America, and Australia, which should form a 
permanent record in our ‘‘ Minutes” of their condition 
at the end of the nineteenth century. 

With this end I have, with considerable labour and the 
kindly co-operation of the persons best aggre in the 
different places to furnish me with reliable information, 
collected what I believe to be the facts of each case, but 
time will admit of my doing little more to-night than 
putting these facts in graphic form — the screen—if 
such an innovation in a Presidential address may be per- 
mitted—leaving further details for an appendix. 

_After being at work some time on this, I found that 
Sir Joseph’s Bazalgette’s address of 1884 contained a long 
statistical Table of a much more comprehensive character, 
to which mine may be considered a postscript up to date, 


80 far as it deals with the same points. 
The cities I have selected are London, Liverpool, Man- 
chester, Birmingham, Gl w, Dublin, Paris, Berli 


. n, 
Vienna, Rome, New York, Chicago, Boston, Philadelphia, 
Melbourne ; and in respect of these there will be found in 
an Appendix the following particulars, viz. : 

1. Outline plans showing the sources and aqueducts 
therefrom to the cities, 

2. Plans to the same scale in each case of the districts 
of supply. 

3. A diagram showing the comparative areas of these 
districts. 

4. A diagram showing the relative populatione. 

_». A diagram showing the relative growths of popula- 
tion during the last twenty years. 
datiy” diagram showing the total quantity supplied 

7. A diagram showing the total capital cost. 

8, A diagram showing the capital cost bad head. 
ode! diagram showing the cost per 1000 gallons de- 

10, A diagram showing the daily s: pply per head. 

_ A diagram showing the cost per heed delivered. 
now want to call your attention to the striking fact 
_ out of these fifteen cities (with a partial exception in 
b me) in fourteen of them the water supply is administered 

y the public authority as directly representing the rate- 
— and water consumers, and in only one by the 
faite es Of Private companies. This fact I feel I may 

irly take as a justification for expressing my own views 

Foe ge of the proprietorship of water 
of the London case in particular, 


Upon the general 
undertakings, an 


Shortly, then, I think the fourteen places are right and 
the fifteenth wrong, and that the recent recommendation 
of Lord Llandaff’s Commission as to the acquiring by 
some representative public body of the undertakings of 
the eight London water companies is in accord with 
the consensus of the best official, Parliamentary, and 
public opinion of the day. 

I am not speaking without some experience in this 
matter. In 1876 I was (as I am still) ow for the 
Stockton and Middlesbrough—now Tees Valley—Water 
Board, who in that year succeeded in passing through 
the two Houses of Parliament an Act for the compulsory 
acquirement of the undertaking of the company ing 
the same name ; and for the last ten years I have advised 
the Birmingham Corporation, who, in the previous 
Session, after getting a Purchase Bill through the first 
House, agreed with the local water company without fur- 
ther contest in the second. 

In the Stockton case the Committees decided that the 
company should be paid full statutory dividends in per- 
petuity, or, if a capital payment were preferred, the 
amount of-such dividends multiplied by 25 years’ pur- 
chase: also a sum for  aeps. rere! value and compulsory 
purchase, to be settled by arbitration, failing agreement. 
_ No agreement-was come to, and an arbitration ensued 
in 1878, under which the company received an addition 
of nearly 40 per cent. to the authorised dividends capi- 
talised, an award eminently satisfactory to the share- 
holders. Although at the time the price was considered 
very high, it has never been complained of as an im- 

rovident purchase by the ratepayers or water consumers, 

ing, in fact, only 26} years’ purchase of the net income, 

and no firmer nak peo. 2 in the district would prefer that 
the transaction had not been accomplished. 

In the Birmingham case the price agreed with the 
company was such that the Corporation had been able, 
between the date of purchase and the introduction of the 
Bill for the Welsh scheme in 1892, to lower the water 
charges on two occasions, and it was estimated that the 
re-imposition of rates similar to the company’s, coupled 
with the natural increase in revenue, would pay interest 
on the capital outlay of the new great gravitation works. 
These two notable cases occurring together gave great 
encouragement to the growing feeling of many local 
authorities in favour of purchasing the works of water 
companies supplying their districts, and many transfers 
have taken place in the meantime, some by agreement, 
and some by direct Parliamentary compulsion. 

I have been concerned in a number of these cases, and, 
with possibly one exception, all the transfers have been 
made on terms fair and advantageous to the sellers. 
Wherever. I have been sole arbitrator or umpire my 
anxiety has always been to give the owners who were 
being dispossessed of their property the reasonable 
benefit of any doubtful point, and I am sure that in this 
— substantial justice to all parties can be, and practi- 
cally is, always done. 

The soundness of the principle—that the purveying of 
water to the public should be one of the distinctive 
functions of the responsible sanitary authority of any 
districb—is really incontestable, notwithstanding the per- 
sistent and ever-enduring conservatism of some of my 
best friends, who hold the view that it is something akin 
to sacrilege to attempt to lay hands upon the property of 
shareholders in any water company trading either with or 
without Parliamentary sanction. 

If they are right, then all the great intelligent and 
energetic business cities in this country are in the wrong, 
for practically all of them have brought out one or more 
water companies prior to taking upon themselves what, 
in my opinion, is their most — public duty. 

If they are right, the Duke of Richmond’s Commission 
was wrong in 1869, for that very capable body advised the 
purchase of the London water companies. 

If they are right, Parliament was wrong in en 
the Birmingham Purchase Bill of 1875, the Stockton an 
Middlesbrough in 1876, the Sheffield in 1888, and scores 
of others. 

If they are right, Lord Llandaff’s Commission was 
wrong in recommending, only last year, the purchase of 
the undertakings of the eight water companies supplying 
Greater London. 

In this matter I wish to be distinctly understood. I 
have the greatest admiration for the enterprise which 
years ago provided water for hundreds of towns in this 
country when there were not in existence public bodies 
able or willing to perform the duty. I sympathise with 
their struggles in the early years when the dividends crept 
slowly up from nothing to 2 or 3 per cent., and I think 
that most of them were righteously earning the full 
10 per cent. they were dividing under the general Act, 
when the unscrupulous greed of'a corporation prompted 
the laying of unholy hands upon their property. Here 
my sympathies end, and my commonsense comes in— 
and chew me to say in parenthesis to the younger of my 
audience, that if commonsense is not one of the most 
important accomplishments of an engineer, then my 
fifty years’ experience of active work has taught me very 
little. 

I can quite understand the owner of a family estate 
objecting strongly to being compelled to sell any part of 
it for a railway or a reservoir, the construction and user 
of which will interfere with the amenity and jweory | of 
his residence and grounds. And I can realise how hard 
it may be when force majewre of any sort compels a man to 
part with old plate or jewels or pictures associated with 
the memory of his fore-elders. 

The circumstances would, however, be very special to 
enable me to believe that any such sentiment can attach 
itself to the possession of, or the parting with, shares in a 
water company. This on brings the owner in, 
say, 5007. a year, and if the result of the transfer of his 





water company to a publie body is to agsure him of a 





similar annual sum, plus all prospective value inherent in 
his investment, I cannot for the life of me see where he is 
hurt, and why such a tremendous grievance should be 
made out for him by his expert advisers to whom I have 
previously referred. 

I cannot but think that nine out of ten commonsense 
business-men would say, ‘* Assure me of all the active and 
dormant value of my present investment in some other 
shape, and then you may take it and welcome.” 

As I believe that this is the result attained by the 
ordinary process of arbitration in ninety-nine cases out of 
a hundred, I do think it is high time t this false and 
pedantic sentiment, which stands in the way of transfer, 
should be allowed to die out. But I want to carry this 
matter of the taking over of water undertakings by public 
bodies a little further—I am speaking, be it remembered, 
only of water—because I deem it of great importance, 
an — little sympathy with municipal trading in 
general. 

‘There is a clause in the ‘‘ Public Health Act, 1875,’ 
number 52, which provides that no public body shall 
compete with a company having statutory powers within 
its district, so long as that company is ‘“‘able and wil- 
ling” to supply water proper and sufficient for all rea- 
sonable purposes, &c. This provision is very frequently 
an obstacle to any action being taken, because the ques- 
tion as to whether a company is “able and willing” is 
one that cannot be settled without a costly arbitration, 
which may or may not result in the company being 
found in default ; when all the circumstances of its posi- 
tion are taken into account. Now I think the time has 
come when this enactment shoald either be repealed or so 
modified as not to hamper an authority anxious to acquire 
a company’s works, and at the same time to deal fairly with 
the shareholders. I would suggest thatthe fact of a com- 
pany being, or not being, able properly to supply water 
should not have any bearing whatever upon the question 
of purchase, but that a public authority should be em- 
powered to acquire any water undertaking on giving 
reasonable notice, provided that authority is willing to 
pay such a price as may be determined by a competent 
arbitrator or arbitrators, either to be agreed upon be- 
tween the parties, or appointed by some Government 
Department. 

The present method of obtaining powers to purchase by 
means of a Bill in Parliament is very costly, uncertain, 
and open to many contingencies and objections. 

The result depends in great measure upon the precon- 
ceived views of the chairman or other strong mem of 
the Committees, or the force of the advocacy on one side or 
the other; there are no settled principles or standing 
orders to guide them, and consequently there is no con- 
sistency in the decisions of the two Houses in one 
Session, or of the same House in two Sessions, upon the 
same case. 

It thus happens that a public authority may be en- 
couraged, or even put under obligation, by a Committee, 
in one Session to promote a Purchase Bill in the followin 
Session, which it may do at enormous cost, only to fin 
that the Committee appointed to consider that Bill holds 
entirely different views from its predecessor, throws out 
the Bill, and much time, labour, and money are lost. 

After a large experience in the work of Parliamentary 
Committee-rooms, I am convinced that no more upright 
and ee tribunals exist, but I am equally certain 
that for lack of uniformity and consistency of >, 
serious mistakes are not unfrequently made, and for these 
reasons I contend that, in such an vbr cue public matter 
as that I am dealing with, the procedure should be simpli- 
fied on the lines I have suggested. ; 

London.—The question of buying out the eight com- 

nies which provide water for the people residing in the 
City and County of London and districts outside, a Par- 
liamentary area of 620 square miles, has been debated, to 
my knowledge, for over y years. 

As I have already stated, the Duke of Richmond’s 
Commission advised the purchase in their Report of 
1869, and in 1880 the matter assumed a very practical 
form when, by instructions of the then Home Secretary 
(now Lord Cross), Mr. E. J. Smith completed provisional 
agreements with all the companies. 

The negotiator was a very able man, and had in the 
main arranged very fair terms, which might probably 
have been improved to the satisfaction of everybody, but 
that, unfortunately, the Libe who were then in oppo- 
sition, made a mam 3 ery_ of the matter; a » Com- 
mittee, presided over by Sir William Harcourt, with Mr. 
Chamberlain as his i gorges supporter, Pym pone of 
the terms, about which the newspapers had befogged the 
fog’ with misleading interpretations; the agreements 
ell through, poor Mr. Smith died, and the rvative 
Government was deposed. Thus ended ignominiously, 
by reason of political jealousies, a praiseworthy attempt 
to negotiate in a friendly spirit an important business 
transaction, the completion of which would have saved 
over twenty years of bitter and costly contest, and we 
are to-day very little fo: er than we were in 1878, 

Of recent years a settlement with the companies has 
been delayed, owing mainly, in my —_— to the wrong- 
headedness of the London ‘County uncil, through their 
endeavouring in every possible way, and with pertinacious 
ingenuity, to depreciate the value of the undertakings 

rior to pu’ le 
‘4 For spelt, I have never seen any essential difference 
between the London case and that of scores of others 
which have been settled either by agreement or arbi- 
tration. 

The regate amount of purchase-money will, of 
course, tevery great; but that involves merely arith- 
metic, and no new or unusual principle comes in to com- 

licate the awarding of compensation fair and just as 
cenwesn the parties. : 

Lord Silandaft’s Commission of 1899 has recommended 
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that the companies’ undertakings should be purchased, 
and the water supply afterwards administered by a per- 
manent Water Board of thirty members, constituted of 
representatives from the six counties of which water 
London embraces parts, the Conservators of the Thames 
and Lea and the Borough of West Ham, the Local 
Government Board appointing the chairman and vice- 
chairman. With some alteration in the numbers, and 
the power to vary them at fixed periods according to the 
relative populations of the districts they represent, I 
think this is a workable scheme. 

I do not intend to take up any time in going into the 
statistics, either numerical or financial, of our Institu- 
tion. Are they not written in the annual report read by 
the secretary at the end of each session ? 

Just one thing, however, it is only right I should men- 
tion, viz., that in memory of our late and much esteemed 


member, Mr. William Lindley (whose work was done | minerals. 


principally in Germany), his executors have made a gift 
of money adequate to provide a scholarship of 40/. a year. 
This is to be held by the son of a member of the Institu- 
tion who is desirous of mame the profession, but whose 
means are inadequate to defray all the incidental 
expenses. This scholar is to be nominated by the com- 
mittee of ment of the benevolent fund, and a 
preference is to be given to an applicant whose father’s 
career has been devoted to the sewerage and water supply 
of towns, or whose own inclination tends towards taking 
up those subjects as a speciality. 

I am sure you will with me that our warmest 
thanks are due to the children of Mr. Lindley for this 
very useful and generous gift. 





CAPACITY OF RAILWAY WAGONS AS 
AFFECTING COST OF TRANSPORT.* 
By Mr. J. D. Twinzerrow, of Newcastle-on-Tyne. 


Railway Working, 1889-1899.—The course of railway 
finance during the past decade is indicated by Figs. 1 to 





8, subjoined, which exhibit graphically some of the parti- 
culars summarised in the annual report to the Board of 














has increased by 31.4 per cent., a portion of the advance 
being due to nominal additions resulting from the divi- 
sion of ordinary stock ; 14.5 per cent, has been added to 
the amount available for dividend, upwards of 34 millions 
of this total are derived from sources other than the net 
receipts of railway working ; the rate of increase of 
capital is thus more than twice as rapid as the growth of 
the amount available for meeting interest c 

_The amounts of gross receipts and working expenses are 
given in Fig. 2, the latter item being plotted to double 
the scale of the former, so that the difference in the incli- 
nation of the curves g mang the divergence of the ratio 
of working ex rom 50 per cent. The individual 
contribution of the passenger, general merchandise, and 
mineral traffic is shown in Fig. 3; the increases in the 
period referred to are, 34 per cent. from passengers, 27.5 
per cent, from merchandise, and 28 per cent. from 


In Fig. 4 the number of passenger journeys yieldin 
the above receipts and the number of Pec mays Sak reson 
tated by the traffic are given; excluding season-ticket 
holders the journeys have in by 42.8 per cent., but 
in the absence of information as to the number of pas- 
senger miles, the actual increase of the service rendered 
cannot be stated ; the passenger train mileage is 34.5 per 
cent. greater, so that the earnings per train-mile have 
diminished slightly during the period under review. 

The ton of m dise and minerals, together 
with the receipts and the train-miles worked by all 
trains, are given in Fig. 5; the tonnage handled is 36.9 
per cent, ter in the case of merchandise and 40 per 
cent. in minerals; the train-miles are 27.8 per cent. more, 
practically the same proportion as the advance in re- 
ceipts ; as the rates per ton-mile do not appear to have 
experienced a considerable reduction, the paying load per 
train-mile has remained stationary, but the average length 
of haul has decreased. From Fig. 6 it is clear that the 
sy | capacity of the trains is slightly less, whilst the 
cost of working same is increasing; any improvements 
which may have been effected in the construction of loco- 





motives and rolling stock and in engineering practice 
have not been of sufficient moment to counteract the 


The principal factor in reducing the cost of a 
duct is the economy of labour rag manipulation a 
this is effected in modern industries by improvements 
in plant or tools whereby both the output and the re. 
muneration of labour are_increased; the results of 
railway working in the British Isles afford no eyj. 
dence of the adoption of that principle to this impor. 
tant branch of industry.- The useful product of rail. 
way working is the passenger or ton-mile; since these 
units determine the earnings, they should also form the 
basis for peaeraas f the costs; but it is customary to 
refer the expenses of British railways to the arbitrary and 
unmechanical unit of the train-mile. This naturally 
tends to direct effort to the reduction of costs per train- 
mile, rather than towards developments of which the 
immediate effect may be an increased cost per train-mile 
though the final ratio of earnings to costs is improved. 
The ratio may be improved in two ways, firstly, by refin- 
ing to the utmost possible extent the stock and plant em. 
ployed to work trains of constant earning capacity ; or, 
secondly, by the efficient utilisation of machinery and 
vehicles of greater earning capacity, permitting the 
realisation of larger receipts per train-mile. 

The economies possible under the first heading are 
very limited, because refinement of design can only be 
expected to reduce the cost of fuel and repairs by a small 
amount, and will hardly affect the labour employed in 
working trains. If it were practicable to design a loco. 
motive of such excellence as to save all the fuel, and at 
the same time avoid any increase in the cost of repai 
the result in working standard mineral trains would be a 
saving of 3d. per mile, or say 25 per cent. of the cost of 
locomotive power per train and per ton mile. If, on the 
other hand, the average gross train-load were doubled, by 
the efficient employment of engines of 100 per cent, 
greater hauling power, the cost of fuel per train-mile 
would be increased to 53d., and 50 per cent. might be 
added to the cost of repzirs per mile run; yet the final 
result, without in any way trespassing on the limits of 
practicability, would be a saving of upwards of 30 per 
cent. in the cost per ton-mile. But apart from any chan 
in the motive power, the gross earnings per train-mile 




























RAILWAY WORKING, 1889-1899. 
RAILWAY WORKING, 1889-1899, 
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Trade. Fig. 1 shows the total mileage, amount of 
capital and amount paid in dividends by the railwa 

of the United Kingdom; it will be noted that the) 
ee exhibits an increase of 8.8 per cent. upon the 
total for the last year of the preceding decade ; capital | 





* Paper read before the Institution of Mechanical Engi- | 
neers. 


increasing cost of labour and materials. The detailed | 
composition of the working expenses is given in Fig. 7 ; | 
the serious rise in the cost of the traffic and locomotive | 
parry mye will be “yey the pac i ey 
affec y change in rate of wi and the latter by | 
the increased cost of fuel and materisia. ‘ 
_ Reference to Fig. 8 may afford some basis for specula- 
tion as to the future course of railway dividends. 


may be increased by employing vehicles of greater earning 


capacity, the saving in tare weight being replaced by = 


equivalent amount of paying freight ; the author wi 


| deavour to show the extent of the possible saving, briefly 


indicating the difficulties which stand in the way of its 


isation. ¢ 
Goods Trafic.—The movement of goods upon the rail- 


raffic 
ways of the United Kingdom exceeds 415,000,000 tons 
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yearly ; general merchandise, accounts for 28 per cent. of | 
this total, the remaining 72 per cent. being comprised 
The mileage worked by goods trains is 
upwards of 177 millions, and in 1899 the gross earnings 
realised amounted to 52,116,994., of which about 42 per 


of minerals. 


cent., or 21,834,477/., was yielded by mineral traffic. 
Thus minerals constitute nearly three-fourths of the 
bulk, but yield little more ‘than three-eighths of the 
revenue, the reason for this being that the schedule 
rates for minerals are lower than those c or 
general merchandise, whilst the average haul is probably 


Fig. fi 







third of this deadweight is saved by the introduction of | the decreased milea; ton upon the working expenses. 
wagons of increased ca the tare is reduced to 26 per | The effect of the ener haul gr enhance relative 
cent. of the gross, so that the net load is increased to 74 | importance of terminal charges and to increase the ordi- 
tons out of every 100 tons; this is equivalent to an ad- | nary working ex per train-mile, because the daily 
vance of upwards of 21 per cent. in the gross receipts, or | mileage obtainable from ines anid wagons is thereby 
if the receipts remain constant the train-mileage neces- | decreased. It therefore tute to emphasise the necessity 
sary may be reduced by 17.5 percent. _ ___ | for increasing the gross receipts per train-mile; whilst 
A train of standard 10-ton wagons will hold a paying the multiplicity of junctions and sidings gives additional 
load of 0.52 ton per running foot, about one-sixth of the | importance to the compact formation of trains of high 
total length being accounted for by the vacant spaces be- | capacity rolling stock. 
tween adjacent headstocks ; by increasing the capacity of | In dealing with general merchandise the British trader 
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Fig. 28, BoGie FoR WAGGON WEIGHING SOTONS GROSS. 
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shorter ; yet the fact that the wagons are loaded to their 
\ geal and can usually be dealt with in full train- 
73 whilst there is no expense involved in collection 
and delivery at terminals, renders this traffic fully as 
re as that which is carried at higher schedule 
It is obvious that any savi i sted in | 
, Saving which may be effected in 
the tare weight of vehicles employed in this class of | 
¢ will permit of an equivalent addition to the paying 
without increasing the cost of working; %.¢., a 
— volume of freight will be moved by working the 
= my train-mileage, or the same traffic may be hand] 
® proportionate reduction in the train-mileage. 
inn ee tare weight of a British mineral train is | 
Gone : per cent. of the gross load, so that 61 tons out of | 
¥ 100 tons of full trains are paying freight ; if one- | 





the wagons a paying load of 0.84 ton per foot can be | expects to have each individual consignment loaded into 
readily obtained, and thus the capacity per unit of length | a separate vehicle and forwarded direct, without delaying 
of train or siding is increased by 62 per cent. the wagon to fill up with other for the same desti- 

Fig. 9, page 677, shows a coal wagon to carry 17 tons (tare | nation; many British railways have analysed the traffic 
8 tons), with the 17 ton wagons, 1! shee gery 680 paying, leaving important goods yards, and find that the average 
make a train 840 ft. long; with s rd 10-ton wagons, load per wagon is less than 2 tons, from which they 
1000 tons gross, 620 paying, make a train 1178 ft. long. conclude that a small will yield a better actual 

Fig. 10 is @ flat car to carry 17 tons, and would carry ratio of load to tare than vehicles of greater nominal 
30 per cent. more paying load than the ordinary 8-ton | capacity, whilst the proximity of im tb towns on 
wagons with 7.4 tons tare. most of the great railway systems to diminish the 

The assumption is sometimes adopted that the short advantage and to increase the delay incidental to the 


ed | haul characteristic of much of the goods traffic in this | practice of transhipping from partially loaded wagons at 


mine will prevent the realisation of theeconomy, which intermediate junctions. The total cost of —c 
has followed the introduction of rolling stock of high trains approximates to 1d. per truck per mile, the 
capacity on American railways; but this conclusion is| practica of cutting off a wagon or two at 8 certain junc- 
hardly warranted by a consideration of the influence of | tion will not save this amount, as there is very little 
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difference between the cost of working a partially loaded | the platform of the hoist being suitably inclined in| having a area of bearing surface ; this dispositi 
= popes 4 the pores manner. Side pa ral course be | reduces Py tb moments on the "main an beats 


train and one which is loaded right up to the capacity of 
the engine ; but transhipment might be practised with 
advantage in connection with long-distance traffic, when 
it promises to release-daily a sufficient number of vehicles 
to enable a reduction to be made in the train-miles neces- 
sitated by that traffic. 

On the whole, the carriage of general merchandise does 
not offer so favourable a field for the introduction of high 
capacity stock as does the mineral traffic of this country, 
but certain classes of merchandise, such as timber, bricks, 
rails, rolled steel work, &c , which in any case involve the 
provision of special rolling stock and which are generally 
dealt with in large consignments, might with advantage 
be loaded in large wagons of low tare weight. The Great 
Western Railway have built some bogie wagons for rail 
traffic, each capable of loading 40 tons, the tare weight 
being 17 tons 7 cwt. These wagons have a trussed steel 
underframe 45 ft. long, provided with fixed bolsters for 
the reception of the load ; the sole-bars are supported by 
suspension bolts bearing in spherical washers, secured at 
their lower ends to cross-bars passing beneath the bogies, 
to the side frames of which the upper ends of the bolts 
are attached. This style of e dispenses with the 
heavy transoms and bolsters needed to transfer the load 
to the customary bogie pivot and thence to the side 
frames of the truck. 

Long Wagons.—It is possible to construct a wagon 
having a body of twice the standard capacity with an 
increase of one-third only to the tare weight; the result- 
ing gross load per axle will then be 14 tons, but since the 
enlarged capacity must be obtained chiefly by increasing 
the length, the wheelbase of the four-wheeled vehicle 
will be so great as to occasion some inconvenience on the 
sharp curves of sidings in colliery yards and factories, and 
will involve ter resistance to traction on ordinary 
curves ; it its necessitate the removal of short turn- 
tables and traversers. 

Both the Great Western Railway and the London and 
North-Western Kailway are experimenting with steel 
coal wagons of 20 tons capacity ; the wheelbase is 12 ft. 
in each case, and the bodies are provided with side doors 
for unloading; the tare weight of the Great Western 
wagon is 8 tons 6 cwt., whilst that of the London and 
North-Western has been reduced to 7 tons 18 cwt. by the 
_ pedient of employing thinner plates and a lighter under- 

rame. 

The author proposes to overcome the objections due to 
length of wheelbase by mounting the axles in a cantilever 
extension truck, which supports the underframe by means 
of a pair of laminated springs carried upon each end of 
the frame, which extends beyond the axles and by inter- 
mediate helical springs. This idea has been worked out 
in the designs shown in Figs. 9 and 10, and Figs. 16 to 20 
on page 677. : 

Ip preparing the design which is shown by Figs. 16 to 
20, it was decided to limit the load per axle to 124 tons; 
this represents an advance of about 50 per cent. on the 
existing standard practice, and though a higher load 
would probably be justifiable for main line work, it was 
not considered desirable in this case on account of the 
limited strength of colliery lines and sidings. 

The axles, which have a diameter of 54 in. in the centre 
and journals 10 in. long by 5 in. in diameter at each end, 
are mounted in pressed steel bogie frames at a distance 
of 7 ft. 6 in. apart centre to centre. The axle-boxes 
support the frames through short coil springs of moderate 
flexibility, the frames are stayed by two transoms, 
10 in. by 3 in. by 22-lb. channels, braced by 2%-in. by 
#-in. fiat bars. : 

The body is supported by two laminated springs at 
each side placed 12 ft. apart centre to centre, and as the 
span of the plates is 4 ft., the effective length of the base 
upon which the body rests is 16 ft. The friction of the 
plates of these springs is depended upon to damp out any 
tendency to synchronous oscillation in a fore-and-aft 
direction. a 

The deflection of the laminated springs under load 
brings into action two coil springs at 4 ft. 6 in. centres on 
each side; the body is thus 5, = 0 on eight springs 
so distributed as to avoid heavy bending moments on the 
sills. The sides of ,'-in. plates are riveted directly to the 
latter, and are stiffened with 3 in. by 3in. by 7 lb. T-bars, 
and finished with a curb of 2in. by 1} in. by 3.3 1b. L-bar. 
The body is divided into two hoppers by means of in- 
clined plates converging to openings at 13 ft. 4 in. centres, 
and therefore delivering the load near each end beyond 
the axles. : 

The hopper doors are formed of steel plates stiffened 
by 3in. by 3 in. by 7 1b. L-bars riveted to their lower 
sides ; they are supported by means of rollers 3} in. in 
diameter running upon the lower flanges of 6 in. by 3in. 
by 14-Ib. Z-bars. 

The doors are worked by flexible steel wire ropes con- 
nected toa drum at each end of a cross-shaft as shown, 
so that they are opened or closed simultaneously, when 
the drum shaft is rotated »y means of the handwheels 
and gearing. The gear may be arranged to work the 
doors opencely if required. 

The brake-blocks are operated by means of hand levers 
at either side of the wagon ; these are retained in position 
by means of catches engaging with euitable notch bars 
when worked by a horizontal movement of the handle, 
which is connected to the body of the lever by means of 
a vertical pivot pin. The catches are connected by means 
of a cross-shaft and pull-rods, so arranged that the brakes- 
man may disengage the catch on either side by working 
the handle next to him, but can only cause the engagement 
of the catch attached to the lever which he is working. 

When these wagons are required to work with coal-tips 
arranged for end-on discharge, the bottoms are plated 
flush and the ends are pivoted at the upper corners, so 
that they will swing open when the latches are released, 





fitted either alone or in addition to those in the other 

positions. gregh 
A simple form of wagon for carrying rails, timber, steel 
plates, and sections, &c., is shown in Figs. 21 to 23. The 
arrangement of the bearing springs is similar to that of the 
receding example, but since the length of the body has 
nm extended to admit of rails, &c., 30 ft. long, the 


length of wheelbase is increased to 12 ft.; each bogie| p 


frame is built up of two channels 34in. by 14 in. by 8 lb., 
uniting the cast-steel axle guards and trussed by means of 
44 in. by 2 in. by 10 lb. diagonals, attached near che lower 
ends of the goacds, which are further united by 2 in. by 
4 in. double stays. The frames are connected trans- 
versely by 3in. by 2 in. by 5.7 Ib. L-bars, with lattice 
bracing in the vertical plane and diagonal ties of 2} in. 
by 23 in. in L-bars. : 

The sole bars of the body consist of 9 in. by 3 in. by 
22 Ib. channels, united by the headstocks and by four 
cast-steel transoms: the latter have flanges at each side 
to receive the floor plating and are extended upwards to 
form bolsters and outward above the sole bars to meet 
Tin. by 3 in. uf 14 1b. bulb L, which form the sills and 
sides of the shallow body. The great depth of the tran- 
soms and their firm union to the sills and sole bars are 
expected to insure great transverse rigidity, whilst the 
steel floor plates provide efficiently for the horizontal 
bracing. 

The adoption of the bogie system will eliminate the 
objection due to sharp curvature, but will still necessitate 
the removal of turntables and the alteration of terminal 
plant which includes hoists, tips, and lifts having short 
pe ar This type of wagon may have a gross weight 

ouble that of the four-wheeled type, or say 56 tons when 
the permissible axle load is 14 tons, but the tare need 
not be as great as that of two four-wheeled ‘ons, 
because one-half of the relative numbers of _head- 
stocks, of buffing and draw-gears and of end plating are 
saved. The customary design of shallow underframe 
necessitates trussing to support the span between the 
centres of the bogies, or the soles may; be pressed from 
steel plates into a form which will afford a depth 
towards the middle of the span; but in order to secure 
the maximum of rigidity with minimum additional 
material the author proposes to make each side of the 
mig og a vertical plate girder, and has adopted this idea 
in the design of a double-hopper wagon, as shown in 
Figs. 11 to 15. 

It is intended that the gross weight of these wagons 
shall not exceed 50 tons, but, by slightly increasing the 
dimensions of the bodies and by strengthening the springs, 
the wagons may safely carry 42 tons without exceeding a 
gross weight of 56 tons, that is, 14 tons per axle. 

The double-hopper coal wagon of 36 tons capacity, Figs. 
11 to 15, is 42 ft. long over headstocks and 9 ft. 4 in. high 
from rail to top of curb when unloaded ; the vertical sides 
of ,*,-in. plate provide a pair of longitudinal girders 6 ft. 
deep, the lower flange of 6 in. by 3 in. by 11 Ib. L bar is 
horizontal ; whilst the upper flange of 44 in. by 3 in. b 
9.21b. L bar is seb down to meet the headstock at eac 
end ; the webs are stiffened by 34 in. by 3 in. by 7.7 lb. 
T bars, the apart ends of alternate bars are united trans- 
versely by bulb flats 5 in. deep with flanged gusset-plates. 
The inclined end-plates of the hoppers form an additional 
transverse brace, whilst deep vertical plates framed in 
with angles provide a rigid transom over each bogie centre; 
there are also two vertical flanged plates supporting the 
hoppers near the middle of length of the wagon, a tubular 
longitudinal member built of two pressed plates unites 
the latter plates to the bogie transoms and affords a 
ag for the continuous draw-bar and brake pull-rods. 

he use of sliding doors: permits the hoppers to be con- 
tinued downwards to 15 in. or less above the rail level, 
the roller paths for the doors being formed of outwardly 
turned channel-bars which carry the wire rope winch 
near their centres. 

When the self-discharging of the load is not an essential 
feature, the construction is modified, as shown in Figs. 24 
to 27. The body of this wagon is 36 ft. long, and the side 

irders are set down to be flush with the floor line for a 

istance of 7 ft. 3 in. from each end ; openings 4 ft. wide 
are provided in each side above the bogies, and the 
doors are arranged to run upon anti-friction rollers 
travelling on the top flange of the girder. The floor 
plating is riveted to framed transoms 15 in. deep over 
the bogies, and to seven intermediate transoms of 7 in. 
by 3} in. by 18 lb. rolled joists. In order that long 
wagons may work safely in contact with shorter vehicles 
over sharp curves it is necessary to equalise the buffers ; 
this is effected by uniting the buffer stems rigidly by means 
of a rectangular frame and by pivoting same on the centre 
line at the point where it is intersected by the centre line 
of an adjacent standard wagon when on a curve; the 
buffer frame is not rigidly united to this pivot, but bears 

inst a laminated buffing spring resting in a cradle 
which is tied to the pivot. The buckles of the buffin 
springs are united by a continuous draw-bar, when suc 
is considered advantageous, and as the draw-bar spring 
must be sufficiently strong to cushion the whole tractive 
force, it is almost useless for reducing the concussion on 
individual wagons; a lighter helical spring is therefore 
interposed between the seemed gravy beam and the 
pivot, and this must be compressed by a pre-determined 
amount before the draw-bar spring comes into action. 

The wheel base of the bogies, shown in Figs. 28 to 31, is 
= 5 ft. in length, and the tendency to bind diagonally 
with the rails, would hence be marked if flan; ressure 
alone were depended upon to keep them central. The cus- 
tomary central pivot is in consequence dispensed with, and 
the load is transmitted to the ie transoms, which consist 
of 10in. by 3 in. by 22.5 Ib. channel-bars, through two 
pairs of laminated springs placed transversely on shoes 





transoms by more than 50 per cent. as compared with the 

meral practice. The bogie frames are supported by 

elical springs above each ; the coils being 
double, the outer ones alone acting when the wagon is 
unloaded. The connection to the main frame is effected 
by means of links radiating from each corner of the 
truck and provided with cushion springs, which are com. 
ressed by angular and lateral displacements, and which 
Insure a prompt return of the truck to the normal posi- 
tion. The resistance to traction is in stable equilibrium 
with the tractive force which is applied through the 
leading pair of radiating links. The bogie frames in 
this example are of cast steel. 

(To be continued.) 





IRON AND PHOSPHORUS.* 
By J. E. Sreap, F.I.C. 
(Concluded from page 646.) 
APPENDIX II. 

Sorip SoxvrTion. 

Tux term solid solution has been applied to such cases, 
when two or more metals, in solidifying from the molten 
state, one or more of the metals is retained in the others, 
but in such a form that the highest power of the micro- 
scope is unable to detect it or them. They crystallise in 
a form identical with or very closely approximating to 
that constituent which preponderates. a a true liquid 
solution of salt in water, no microscope can detect any 
of the constituents ; it ap; to be homogeneous. Solid 
solutions of one metal in another are similar in that 


respect. 

Sir William Roberts-Austen has kindly given me his 
definition of solid solution, which is follows : 

‘*A solid solution is a homogeneous mixture of two or 
more substances in the solid state. In metals, no one has 
as yet worked at non-crystalline mixtures, and solid solu- 
tions of metals when crystalline are solid ‘isomorphous 
mixtures,’ or ‘mixed crystals.’ ” 

This definition is a most concise one, and certainly 
appears to cover every kind of solid solution. There are, 
however, several kinds of solid solution : 

1, In which one metal, from an alloy in crystallising, 
retains a portion of the other homogeneously diffused 
a its whole crystalline mass. 

2. In which during crystallisation the central portion of 
the crystals contains less of the dissolved metal than their 
external boundaries, 

3. In which the metals form a definite chemical com- 
pound, which is retained in solid solution in the excess of 
the metal or metals. 

4. In which the non-metallic elements form definite 
chemical compounds with a portion of the dissolving 
metal and that these remain in solid solution. 

The terms “isomorphous” and ‘‘ mixed,” as applied 
to crystals, have been and still are used synonymously 
and are synonymous with the term solid solution in 
metals. The term ‘‘mixed crystals” might lead to the 
erroneous idea that the crystals were mixed up together 
but remained independent. The term ‘“ isomorphous,” 
according to (2°) Professor Bauerman, can only be strictly 
applied to mixtures of substances crystallising in the 
cu 


ic system. ‘ 

There seems to be less objection to the term “solid 
solution.” It may be applied to crystallised or non- 
crystallised substances, pe conveys the meaning that 
the bodies in solution are as intimately associated as if 
they were in liquid solution, and that there is no separa- 
tion of constituents when the fluid solution passes into the 
solid solution. 

The expression ‘‘ mixed crystals” is particularly to be 
avoided in metallurgical nomenclature, for the eutectics 
are described as eutectic mixtures, the term mixture in 
this case meaning an alloy or compound separated into 
two or more parts, whereas a so-called mixed crystal con- 
sists of a homogeneous whole. 

Asa rule, all metals and alloy are crystalline, therefore 
solid solutions of one or more metals in another may 
accepted as crystalline solid solutions. 


APPENDIX III. 
MeETHOD YvoR DeTERMINING FREE PHOSPHIDE OF IRON. 


One gramme of drillings or powdered material is 
placed in a 10-oz. flask. This is placed in a large beaker 
containing water. About 70 c.c. of 1.20 nitric acid is 
suddenly poured upon it. The flask is then removed 
and shaken up until the action of the nitric acid upon the 
iron has raised the temperature until it is sensibly warm, 
i.e., not more than 20 deg. Cent. The flask and contents 
during reaction must be violently agitated, so as to avoid 
any local heating, and as the reaction, unless checked, 
would result in temperatures considerably higher than 
20 deg., the vessel must be agitated under a stream. of 
running water so as to regulate it. A complete solution 
of the iron and dissolved phosphide is generally effected 
in about two minutes. e flask with contents at a tem- 
perature not exceeding 20 deg. Cent., is allowed to stand 
on a table until no more gas is seen to arise from the resi- 
due at the bottom. This does not take more than two 
minutes. The insoluble matter is then filtered off 
through filter r, the residue rinsed on to the filter 
with cold disti water, and the filter with contents 18 
washed with cold water. ''The whole of the phosphorus 
existing in solid solution is by this treatment obtained in 
the filtrate, together with a small proportion of that exist- 
ing as free phosphide of iron, whilst from 90 per cent. - 
97 per cent. of the free phos hide of iron is left insolub' 4 
upon the filter. The filtrate is evaporated down toa sma 
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to dryness if silica is present, and the phosphorus 
Se ih the usual way. The filter containing the 
insoluble phosphide is burned off in a ~~ crucible, 
dissolved in nitro-hydrochloric acid, and the phosphorus 
determined in thesolution so obtained. 

On making practical trials to ascertain what effect 
1.20 nitric acid upon pure phosphide of iron, it was 
found that the proportion dissolved depends upon the 
fineness of the particles of phosphide, and the length of 
time the acid acted upon it, and the temperature of the 
acid. But on treating even the finest powder in the 
manner described above, not more than 10 per cent. was 
dissolved. Whether the quantity of phosphide (of any 
given fineness) acted upon is great or small, provided 
there is always an excess of acid at the proper tempera- 
ture, the proportion dissolved isconstant. The following 
instances indicate this : j ; 

0.1 and 0.4 grammes of phosphide were treated side by 
side under the conditions above named with 25 c.c. of 
1.20 nitric acid at 20 deg. Cent. In each case the result 





granular and crystalline structure, and stands before all 
other methods as a means of detecting the separate and 
individual constituents. It may therefore be called the 
constitutional method. It has the great advantage of not 
removing any of the metal, so that when the oxidation 
colouring has been effected, the original flat surface still 
remains. The specimens, moreover, are much less liable 
to rust than when chemical reagents are employed. The 
relative rates at which cementite, sulphide of manganese, 
phosphide of iron, pure iron, and pearlite—containing 
0.6 per cent. phosphorus—assume various colours when 
heated, were carefully determined in the following 
manner : 

_A slowly cooled sample containing all the above-men- 
tioned constituents, excepting pure iron, had a fine hole 
drilled in it, and a piece of pure iron was inserted into 
this ; the iron was then compressed so as to expand and 
perfectly fill the hole. After polishing it was bedded on 
sand in a porcelain capsule. The capsule was dropped 
into the circular opening on the ‘stage of a Beck’s star 
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was the same ; 0.095 was left insoluble in the one case, 
and 0,385 in the other, or 95 percent. of the whole in each 
case, The influence of ey Toes action is hd f a4 
nounced, for 1 gramme of finely-powdered phosphide left 
in contact with 1.20 nitric acid for 12 hours lost 20 per 
cent. of its weight, but the residue was brightly metallic, 
and it was absolutely free from any decomposition pro- 
ducts. An excessive quantity of acid, ifemployed, makes 
no difference provided the temperature and time elements 
remain constant. 

In calculating the results of any analyses, allowance 
must be made for the solubility of the phosphide, aud in 
the analyses given in this paper from 5 per cent. to 10 per 
cent. has been added to the phosphide actually found, 
according as the free phosphide was in a fine or relatively 
coarse state in the specimen examined. 

Almost all other reagents, such as hydrochloric acid, 
sulphuric acid, chloride of copper or chloride of Homer! 4 
although they do leave more or less of the free phosphide 
insoluble, it is accompanied by a large proportion of the 
— decomposition product from the phosphide in solid 
solution. 

Probably previous investigators have been misled in 
researches by want of knowledge of this important 

ac 

In determining the free phosphide in presence of free 
carbide by this method, the latter will be more or less left 
in the insoluble condition ; but that does not really matter, 
as the phosphorus in the insoluble matter will only exist 
as free phosphide, and is calculated into that substance. 

Although the method leaves much to be desired, and is 
far from perfect, it has rendered valuable aid in checking 
microscopic observations; for after considerable experi- 
ence I have found, that whenever the microscope has 
shown that free phosphide of iron is present, even though 
there be very slight traces, the method has confirmed the 
observation, 

It is important to ascertain, after the metals have been 

issolved in nitric acid, that the residue is magnetic— 
that is, capable of being attracted by a magnet. If it is 
Rot attracted it caammot bo FesP. 


APPENDIX IV. 


“a 
Heat Tintinc” Merat Sections ror Microscopic 
EXAMINATION. 


avhing polished metals with corrosive reagents is 
— or less liable to lead to the confusing of the consti- 
a and crystaliine structures. 
ith very feeble etching, as a rule, the constituents 
- made visible. With long-continued or strong etching 
a. and often the crystalline, structures are 
av heating polished sections of raw irons till they 
ro aa, certain oxidation tints, their various constituents 
on ‘rently coloured. The colouring depends on the 
tion of oxidation films, which form at different rates 


—_ different constituents. 
this ee | Martens and Behrens were the first to use 
ethod, and Osmond and others have employed it in 


allege ’lopment of the constitutional structure of many 


Tt does not usually give any indication of the 


Ebonite | | , Ebonite | 











microscope. A small spirit lamp placed under the stage 
capsule was used toslowly heat the section. The oes 
of colour were carefully noted, with the following results, 
ViZ : 
No. 1.—Table of Heat Tints, 
With steadily rising temperatures 200 deg. to 400 deg. Cent. 











f 
Pearlite. F | +, | Sulphide 
0.6 p.c. P. | Iron. —_— of | ig gy of 
0.75 p.c. C. fe * | Manganese 
LOE EGRET Ss ; Sees ‘ 
White White White | White, | Pale 
tint’d yellow, lavender 
Very pale Ditto Ditto | Ditto | Ditto 
yellow ZA 
Ditto | __ Ditto Ditto Ditto Ditto 
Yellow | Very pale Ditto Ditto Ditto 
yellow : 
Ditto Ditto Ditto Ditto | Ditto 
Yellow Yellow Very pale Ditto | Ditto 
brown yellow : 
Ditto Ditto Ditto Ditto | Ditto 
Brown Yellow Ditto Ditto Ditto 
brown | : 
Ditto Ditto Ditto Ditto | Ditto 
Red purple | Brown Yellow me Pale yellow 
yellow | 
Purple | Red purple Pinas Ditto | Ditto 
} rown | 
Blue Purple Ditto Pale yellow! Diito 
Ditto Blue Brown Yellow | Ditto 
Pale blue Ditto Ditto Salmon | Ditto 
Ditto | Pale blue | Red brown | Heliotrope | — 
| | white 
Ditto Ditto | Red purple; Greenish Ditto 
Pale pea- Ditto Purple Yellow | Ditto 
green 
Ditto Pale pea- Blue |_sDitto Ditto 
| _ green 
Pale yellow | Pale yellow 
ite White 
| 








The above Table gives a good idea of the changes in 
colour with steadily rising temperatures. 

The results obtained by heating at fixed temperatures 
yielded still more valuabie results. The following obser- 
vations were made by heating the same piece of metal 
as was eS -. after repolishing, together with 
pieces of carbide of iron, phosphide of iron, and pure 
iron. They were placed side by side on a fluid bath of 
metallic tin, the temperature of which was regulated by a 


pyrometer : 
No. 2.—Table of Heat Tints. 
Temperature 232 deg. Cent. throughout. 

















| | 

Pearlite. ee : 

— | oiene'®. | ron, | Caplde ot | Phomie 
0.75 p.c. C. | , . 
1minute..| Very pale | White = pale White 
yellow yellow 
4 minutes | Yellowish Very pale | Pale yellow Ditto 
brown yellow 

> eee Ditto Darker | Ditto Ditto 

| jJellow 











No. 3.—Zable of Heat Tints. 
At constant temperature of 280 deg. Cent. 























| 
| Pearlite, | Carbide of | Phosphid 
_ 06 p.c. P. Iron. | yo bean <3 
0.75 p.c. O. Iron. of Iron. 
1 min Brown Yellow —— White 
| ow 
--|_ Purple Red brown Ditto Ditto 
S: 4 ..| Deep purple} Brown Ditto Ditto 
a, a Blue Parple red Ditto Very pale 
yellow 
$5. Ditto Purple Orange | Pale yellow 
| brown 
Bh yy | Ditto Blue Red brown | Pale salmon 
BB: ‘0 ..| Pale blue Ditto | jurnt Ditto 
| sienna red 
30 ,, «| Palerblue | Palerblue| Purple | Heliotrope 
| | brown 
| 
No. IV.—Table of Heat Tints. 
At constant temperature of 326 deg. Cent. 
! 
cave | Pearlite. | Iron. | — of | P -_ — 
1minute..| Purplered | Red Yellow | Very pale 
| } brown yellow 
2 4,  «.| Deep blue | Purple red | Red brown | Pale —_ 
8B i» oe Ditto Ditto Ditto Ditto 
4 4» «| Ditto | Ditto Ditto Ditto 
Resets ea = Ditto | Deep blue Ditto _|Pale salmon 
See ..| Paler blue Lighter blue} Purple red| Salmon 
7 4, «| Pale sea ery pale | Purple Ditto 
green blue 
8 , «| Ditto | Ditto | Ditto Ditto 
ee Pale — | Ditto Ditto Purple 
10 4 | Dit | Ditto Ditto Heliotrope 











In high carbon steels and white irons the free phos- 
phide is always accompanied by cementite or carbide of 
iron, and it is easy to distinguish them by heating to 
280 deg. Cent. for 10 to 15 minutes. After such treat- 
ment the cementite will be red brown after each heating, 
whilst the phosphide will be pale yellow after 10 minutes’ 
heating, and jo me colour after 15 minutes. On con- 
tinuing the heating the blue at first assumed by the phos- 
phide of iron is quite different from that of any of the 
other constituents. It may be described as heliotrope in 
tint. 

When no cementite is | geonr itis advisable to heat at 
280 deg. Cent. along with specimen chips of phosphide 
and white Swedish pig iron and pure iron, and watch the 
tints on these three indicators. soon as the white 
iron has assumed a brown colour, the phosphide a pale 
yellow or salmon tint, and the iron a fine blue, the 
a is at once removed and examined for the phos- 
phi 


de of iron. 

It has not been exactly determined what the effect is 
of varying quantities of dissolved silicide of iron, That 
it does make a great difference has been proved, a fact 
which must be kept in view in examining high silicon pig 


irons. 

The effect of chromium, aluminium, manganese, nickel, 
and tungsten in determining the tints has not yet been 
ascertained. 

Some alloys contain a fusible constituent which melts 
and exudes from the surface before any oxidation can 
take place; therefore oxygen is not available in such 
cases. Different tints, however, can be obtained by 
heating these alloys at low temperatures in an atmosphere 
containing elight traces of iodine, bromine, or hydric 
sulphide. In using these eo the specimen is heated 
in a box fitted with a glass lid, and air which has passed 
over iodine, or which contains traces of bromine or H,S, 
is forced over the hot metal. The constituents then 
= differently, and may be distinguished from each 
other. 

The general method of tinting the specimens when 
they are heated may conveniently be called the ‘‘ Heat 
Tinting Process,” and the chemical symbol of the par- 
ticular reagent used may be added as prefix, thus : 

Heat tinting (O) oxidation films being formed. 
” 1) iodide ” ” 
” (Br) bromide ” ” 
Pe sulphide ae fe 


_In marking the microscope slides the following abbre- 
viations may be used : 

HT(O), HT(1), HT(Br), HT(H,S). 

Special precautions are necessary in preparing the 
polished surfaces. If, after leaving the palekiog block, 
they are at once heated till the tints appear, they will 
not be true, as the moisture in the porosities, when it 
evaporates, will affect the surface. It is necessary to 
make a preliminary heating to about 120 deg. Cent., and 
remove from the source of heat, and rub it whilst hot on 
a clean dry hair buff or piece of flannel. It is then at 
once re-heated to the proper temperature, and as soon as 
the tints have developed, it is placed at once on a bath of 
mercury to cool it rapidly and avoid further change. 


SprecraL ExgcrricaL ApPpaRAtTus FoR ‘* Heat TintINnG.” 


By arrangements such as have already been described, 
the tinting can be done under the microscope by the flame 
of a spirit-lamp, but the s becomes nighly heated, 
which is very objectionable. have, therefore, devised a 
simple electric heater, which can be on the micro- 
acope 8 and the progress of the tinting observed. The 
following description, with the assistance of the accom- 
panying sketch, will make the construction of the appa- 
ratus intelligible. The bed is of ebonite, and on this two 





strips of brass are screwed, one on each side of the upper 
mace sxhrg To these are attached the binding screws A, A, 
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The carrier consists of a small 1-in. porcelain capsule, on 
two opposite sides of which a closely-fitting sheath of brass 
is secured. These, when it is placed in position, form 
the contacts with the two conducting brass strips on the 
bed. The bottom of this capsule is filled with magnesia 
made plastic with a solution of chloride of magnesium. 
platinum spiral is bedded upon this, and the terminals 
connected to the brass sheaths. Over the wire is painted 
a thin layer of silica paint, made by mixing silicate of 
soda and silica to the consistency of a thin paste, after 
which the ap tus is ready for use. The porous mag- 
— — the wire is 4 good non-conductor, = a 
cally no heat passes to the microscope 8 5 e capsule 
is quite loose, and can be removed from ite bed or swivelled 
to any angle, so that a specimen placed upon it can — 
be made to have its polished surface el with the 
stage. The current can be switched off as soon as the 
ed tinting is obtained. 

his simple apparatus will no doubt be found to be very 
useful where there is a supply of electricity. 
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CataLoGcuEs.—Messrs. Neville Brothers, of 14, Water- 
street, Liverpool, have just issued a new catalogue 
devoted to special tools for electrical manufacturin 
engineers.—A new catalogue of hand, hydraulic, an 


electric lifts, and of cranes similarly operated, has 
just been published by Messrs. R. Way and Co., 
imited, of Falmecuth-road, London, 8.E. — Messrs. 


Merryweather and Sons, Limited, of 63, Long Acre, 
London, W.C., have sent us a copy of their new catalogue 
containing illustrations and descriptions of a number of 
applications of their ‘‘ Hatfield” pump. This © a has 
three barrels and can be run at a high speed. — Messrs. 
Vandam and Oo., of 39, Victoria-street, Westminster, 
S.W., have issued a price-list of electrical supplies su 
a to the last edition of their catalogue. e 
st includes arc lamps, electric fans, and most kinds of 
electrical sundries.—Mesars: Hayward, Tyler, and Co., 
of 90 and 92, Whitecross-:treet, E.C., have sent us acopy 
of their new pump list ‘“‘C.” This is a strongly-bound 
volume of upwards of 500 pages. This list includes prac- 
tically every type of pump, from small hand pumps up 
to deep-well pumps of large size. The catalogue is very 
fully illustrated and h m carefully coded so as to 
facilitate the transmission of orders by telegraph. In 
addition to ordinary water pumps the firm supply feed 
pumps and also pumps for high-pressure hydraulic work. 
—The Baldwin Locomotive Works, rp ve a have 
issued a finely illustrated pamphlet describing their 


Atlantic type locomotives, first introduced in 1895. These 
ae — four-coupled vines and — ee oe 
hauling heavy express trains at rates of speed. ey 
have been used on the now famous run between Phila- 
delphia and Atlantic City, on which the booked time for | 3, 
the run of 554 miles is 

generally completed in less, 


minutes, and the journey is 





LAUNCHES AND TRIAL TRIPS. 
On Thursday, the 8th inst., there was successfully 
launched from the building yard of Messrs. J. P. Ren- 
noldson and Sons, South Shields, a steel screw cargo 


A | steamer named the Fusilier, the principal dimensions of 


which are: Length, 206 ft.; breadth, 32 ft.; depth 
moulded, 16 ft. 7 in., with a carrying capacity of about 
1400 tons. The engines, which are to be fitted by the 
builders, are of the tri-compound type, having cylinders 
174 in., 28 in., and 47 in. in diameter by 33 in. stroke, 
steam being supplied by one large steel multitubular 
boiler working at a pressure of 170 Ib. per square inch. 


On Tuesday, the 13th inst., the large steel screw steamer 
Cyenerunains ridge, pol by Qe viliam G 

o., Limi or the Bridge Steam Shipping Company, 
Limited (Messrs. Moor, Innes, and OCo., mdon, 
managers), was taken to sea for her trial trip. She is 
of the following dimensions, viz.; Length over all, 
341 ft.; breadth, 47 ft.; and depth, 27 ft. 4 in. Triple- 
expansion engines have been ge from the Central 
Marine Works of the builders, having cylinders 25 in., 
40 in., and 65 in. in diameter, with a piston stroke of 
42 in., together with two 1 steel boilers adapted for 
working at a pressure of 160 lb. per square inch. 








Rio DE JANEIRO.—The rate of mortality in the Brazi- 


lian capital last year was 18? per 1000. Yellow fever 
_— principally in the lower parts of the city, close 
ie bay. 


York Tramways.—The York City Council will meet 
on December 17, to consider formal resolutions to give 
effect to its decision to purchase the local tramways. 
The Council will give 12,0007. for the tram lines, sets, 
land, and buildings; and the price of the cars, rolling 
stock, horses, &c., is to be ascertained by valuation. 
The purchase is to be completed within two years from 
the date of the formal resolution, and during that time 
the company will continue to work the trams on their own 
= the City Council to keep in repair the rails and 

8. 





E.ectrriciry AT GRIMSBY.—Ata mection of the light- 
ing committee of the Grimsby Town Council on Thursday 
night, the chairman (Mr. Alderman Dobson) said he be- 
lieved the electric light would be in use in the streets of 
Grimsby at the pees of the new century, and the elec- 
tric tramcars b itsuntide. The district manager of 
the National Telephone Company had informed him that 
he believed the effect of the trams would be to render the 
overhead telephone wires in Grimsby practically useless, 
and the company would like to lay the principal mains 
underground. A discussion ensued as to the advisability 
of municipalising the telephone system, and it was decided 
to hold a meeting in a fortnight to deal with the matter. 





Gotp.—The imports of gold into the United Kingdom 
in September were valued at 1,938, 118/., as compared with 
2,505,694/. in September, 1899, and 2,463,889/. in Septem- 
ber, 1898. No gold was received from South Africa in 
September, while in September, 1899, the receipts from 
that quarter were valued at 1,212,607/., as compared with 
1,113,160. in September, 1898. The value of the gold re- 
ceived from British India in September was 750,034/., as 
compared with 145,083/. and 143,206/. respectively ; and 
from Australasia 726, 5671. as compared with 777,678/. and 
665,978/. respectively. The te value of the gold 
imported into the United Kingdom in the nine months 

ing September 30 this year was 20,948,483/., as com- 
pared with 26,260,4097. in the corresponding period of 
1889, and 35,058,0967. in the corresponding period of 
1898. Gold was imported from South Africa in the 
first nine months of this year to the value of 239,809., 
as compared with 13,664,423/. and 12,098,9367. in the 
corresponding periods of 1899 and 1898 respectively; 
from British India, to the value of 1,529,843/., as com- 
with 1,235,160/. and 1,229,801/. respectively ; and 

rom Australasia, to the value of 4,621,289/., as compared 
with 3,746,3417. and 5,929,190/. respectively. South 
Africa, British India, and Aus a are the chief 
centres of gold production ; the imports from most other 
uarters take place to adjust commercial balances. 
Thus the United States sent gold to the United 
Kingdom in the first nine months of this year to 
the value of 5,861,352/., as compared with 1,863,986/. 
in the corresponding period of 1899, and 40,213. in 


A.| the corresponding period of 1898. The receipts of 


gold from Germany and France have also largely 
increased this year; but for this, the total ont for 
the year would have shown a much more marked falling- 
off than the decline which has actually occurred. The 
value of the gold exported from the United Kingdom in 
September was 1,519,374/., as compared with 2,203,655/. 
in ee, 1899, and 3,465,9382. in September, 1898. 
me ge d was exported to the United States in September, 
while 273,000/. was despatched to that quarter in Septem- 
ber, 1899, and 1,995,891/. in September, 1898. The 
agsrogate exports of gold from the United Kingdom in 

e first nine months of this year were 10,685,853/., as 
compared with 15,251,960/. in the corresponding period of 
1899, and 28,229,671. in the corresponding period of 1898. 
The value of the gold shipped to the United States in the 
first nine months of this year was 8000/., as compared 
with 1,022,700/. in the corresponding period of 1899, and 
9,874,4622. in the ee ing period of 1898. The 
exports of gold to British South Africa in the nine months 
ending September 30 was 1,770,062/., as compared with 
020,3447. and ni respectively; and to British India, 
2,373,0392., as compared with 1,519,533/. and 2,237,546/. 
respectively. 


, built by Messrs. William Gray and | P® 





CONDENSATION IN STEAM CYLINDERS. 


Observations on an Improved Glass Revealer, for Studying 
Condensation in Steam-Engine Cylinders, and Rendering 
the Effects Visible.* 

By Mr. Bryan Donkin, Member of Council, of London, 

(Concluded from page 548.) 
Latest EXPERIMENTS.—May, 1900. 

THE author has been able to make a few more experi. 
ments, with the revealer in all cases open to the low. 
pressure cylinder of the same steam engine, and now adds 
three Tables giving details. 

All these latest tests have been carried out with a new 
square cast-iron cylinder, similar to that shown in Fig, 3, 
ge 548 ante, but with four sides, and so arranged that it 
can be either heated by s' cooled by water, or kept 
at a constant temperature, and the thermal effects thus 
studied. The temperature of the wall was taken in each 
case. The Tables hardly require explanation, but the 
following is a summary of the chief points. When circu. 
lating water was used in the jacket the quantity was 
weighed, and the rise in temperature noted. Indicator 
diagrams were also taken in each test from the low. 
pressure cylinder. 

Table I. First Set. Hot Walls Cooled Down.—Six ex. 
periments with different pressures of steam in the jacket 
of the revealer cylinder, and therefore at different cylinder 
temperatures. At the start, and for some time after, the 
steam heated the cylinder to a given temperature. It 
was then shut off, and the effects noted every minute, 
until a constant and minimum temperature was reached, 
due to the steam from the low-pressure cylinder. The 
object was to determine the different rates of cool- 
ing of the previously heated revealer cylinder. The 
= y a varied was the temperature of the little 
cylinder. 
seen that in these experiments the walls assume, not the 
mean temperature of the two strokes (column 13), but 
nearly that of the steam stroke only (column 11). The 
tests also prove that, notwithstanding the water on both 
sides of the cast-iron surfaces, their heat-absorbing pro- 
perties are greater than their heat emission to the exhaust. 

Table II. Second Set. Cooled Walis Heated Up.—Two 
eae were made. At starting, the revealer 
cylinder was cooled by circulating water to a certain con- 
stant temperature ; the water was then shut off, and the 
rise in temperature of the cylinder noted every minute. 
The object was to determine the different rates of heating 
the Lantmage J cooled i and also whether the 
exchanges of heat were affected by more or less water on 
the cylinder surfaces due to condensation. The tempera- 
ture of the cylinder only was varied by altering the 
quantity of circulating water. Comparing tests 1 and 2, 
about twice as much heat passed in No. 2 per unit of 
surface, although it had to pass through a greater thick- 
ness of water on the walls ex: . This seems to prove 
that this water does not interfere with the e of heat 
through the cast-iron walls, and that the heat absorption 
goes on notwithstanding it. ; 

Table III. Third Set. Constant Temperature Cylinder 
Walls.—Two experiments were made without shutting 
off the circulating water. The cylinder was cooled down 
to the desired temperature, which was then kept constant. 
One object was to determine whether the heat exchanges 
would be influenced by more or less condensing water on 
the external surfaces of the cylinder. Comparing these 
two tests, about twice as much heat | in No. 2 from 
the low-pressure cylinder to the circulating water per 
unit of surface exposed. It had also to pass first through 
a greater thickness of water or drops on the surfaces. 
This seems to prove that this surface-water does not 
interfere with the passage of heat through the cast-iron 
apie walls, and that the heat absorption proceeds all 
t 


e same. : , 
Several of these experiments | _with M. Nadal’s 
theoretical investigations, as published in the ‘‘ Revue de 
Mécanique,” and with the conclusions he draws, namely, 
that the heat-absorbing properties of cast iron are much 
mma than their heat-emitting properties, and the 
ormer are little influenced by the drops or condensation 
on the steam-engine cylinder walls. | , 

The author has not yet made experiments with surfaces 
slightly oiled ; all the above were carried out with fairly 
clean surface. little oil from the steam — might 
perhaps have been on them in places, but they a peared 

uite dry and even a little rusty to the touch. Mr. 
in Smith, to whom he cy cy 2 his thanks, 
helped the author in these latter tests. In these experi- 
ments the junction pipe from the engine cylinder to the 
revealer was very carefully covered. 

Radiation Experiments, including the Heat Lost along 
the Connecting Pipe to the Low-pressure Cylinder ( — 
The temperature of the engine-room was 84 deg. to 
85 deg. Fahr. The revealer was not open to the pe 
pressure cylinder. The trial started at 9.8 a.m., with : 
wall at a temperature of 298 deg. ; the steam was ¢ oo 
shut off from the revealer jacket. At 3.0 oe - 
temperature allen to 105 deg. Fahr., equ 4 
193 deg. fall in temperature in 368 minutes, or 0. er 7 4 
Oe ee eat en. Walt, 40 ot iberinal oni 

specific heat) x 0. leg. . = 0.07 : 
= Ithe loss of heat by radiation of the cast-iron 


r minute. 
Sylleder at this rather high temperature of 298 deg 2 = 
includes the heat transmitted along pipe to the cylin 
cover. Lower Tem- 


Gain of Heat by Revealer Cylinder at 4 
perature, some Radiation also takin place.—The a 
was on the top, but not open to the low-pressure cy iit in 
all cocks being shut off. In 7} hours the revealer cy mn - 
rose in temperature from 94 deg. Fahr. to 100 deg. abr. 


* Papcr read before the Institution of Mechanical Engi 
neers. 





Comparing column 5 with column 11 it will be | 
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TABLE I.—SIX EXPERIMENTS ON STEAM-JACKETED REVEALER (CYLINDER WITH SQUARE SIDES), -MAY, 1900, BY 


ope 


MR. BRYAN DONKIN : 


With different pressures of steam in jacket to give different wall temperatures (cast iron) 280 deg. to 
Small cylinder first heated in all cases to temperature given in Column 3; steam then shut off and coo 


n to low-pressure cylinder before and after shutting off steam in jacket. =e cylinder with square sides: Height, 2} in. = 63 millimetres ; si 


or jacket, 1 in. = 25 millimetres; weight, 1.133 Ib. ; surface exposed, 0.11 square fee 
[First Ser1es—Hor Wats Cooiep Dowy.) 


deg., 
jing effec 


ON FACTORY COMPOUND ENGINE REVEALER ON TOP OF LOW-PRESSURE CYLINDER. 


and exposing walls to low-pressure cylinder (steam jacketed) for cooling eff: 
ts noted until a constant nar anced pf : ; : ‘eee 


rature was reached. Revealer always 
es, 1.6 in, = 40 millimetres ; centre hole 















































Tempera: | n Shesk Kens etna ~~ FROM INDICATOR DIAGRAMS OF 
d fast-| +; | ‘empera- eal RESSURE TAKEN FROM Difference of Tem- 
— sa oh gy | Difference of ; pee ay myo Sng ture of Re-| Drop of | srost Lost by |bY Revealer] Low-Pressurs Ov.inver ar Tue Tre, rature between 
Number | vealer Jacket |vealer Walls qombes ued | Timetoreach |Vealer Walls) Tempera- | Revealer Walls |. Walls : jumns 3, 13, and 
of Experi- | and Equivalent |before Shut |“jue to Thrott- | Minimum and Beginning / ture of Re- | “(weight = {Square Feet 5, or Cooling Head 
ment. Temperature ting off | five or Constant Tempe- | #24 End of |vealer Walls 1.183 Ib.). (Surface Experi- of Heat. inning 
; | ling of Steam. Experiment |per Minute. = 0.11 Steam Both | and End of . 
(by Tables). Stea | | rature. Maximum ment peri 
Jacket. | and Drop. Square Feet.|“jnitial. | StPoke | stroke | Strokes mente. 
| (Mean). (Mean). (Mean). Spices hat 
} | ) } 
Ib. per sq. in. | deg. Fahr. | deg. Fahr. | min. deg. Fahr. | deg. Fahr. | deg. Fabr. | thermal units |therm. units|deg. Fahr.|deg. Fahr.'deg. Fahr. deg. Fahr. deg. Fabr. 
deg. Fahr. | per minute per eq. ft. 
| } per minute : 
230 230 1.77 X 1.133 x | 0.25 + 0.11 230 184 
3 8 = 1838 { 20 183 26 =—«:184 184 1.77 0.125 = 0.25 = 2.26 209 187 135 161 161 161 
| 47 46 “eo 3 
| | | | 
| | 250 250 250 185 
1 18 = 222 250 222 | 85 185 185 1.85 0.26 2.36 206 185 134 160 160 160 
28 | 65 | “90 | 8 
263 | 268 263 184 
2 333 = 256 | 263 256 33 184 184 2.40 0.34 3.09 209 187 138 | 162 162 162 
7 79 | ‘Ol a8 
} 
268 268 | 268 176 
4 314 = 252 | 268 252 50 176 176 1.84 0.26 2.36 211 189 140 164 164 164 
16 92 “108 “2 
295 285 285 180 
5 50} = 281 | 285 281 39-180 180 2.70 0.38 3.45 28 | 185 137 161 161 161 
| 4 105 14 ©=—19 
| 300 309 300 180 
6 593 = 202 300 292 39 180 180 3.07 0.43 3.91 211 } 186 134 160 160 160 
| 8 | | 120 “0 0 
Remarks |Increasing Pres-\ Increasing Decreasing dif-/Minimum constant| Increasing I ing. | sing quan-| Increasing. /Abou ti|A bout/A bouf/A b ou t/Much greater 5 dit. 
sure and In-| tempera-| ference with} temperature| drop of tities of heat Same./same.|/same.| sam eé.| ference of tempera- 
creasing tempe-| ture of| less throttling} about same in 6| tempera- for increasing Mean six) Mean six! Mean six| Mean six} ture at commence- 
rature. walls, (601b. in boiler).| ex periments—/ ture. wall tempera- experi-| experi-| experi-| experi-| ment of ex- 
mean 181} deg. tures. ments =| ments =| ments =| ments =| periment than at 
209 deg. | 1864 deg.| 136deg. | 161 deg. end. 
1 2 | 3 4 | 5 6 7 8 9 10 ll 12 13 14 
| | | | 


Conclusions, &c.—Comparing Column 5 with Column 11 it will 
the steam stroke (Column 11 
Fog and moisture on walls : 


os Approximate temperature of top of low-pressure cylinder cover 162 deg. Fahr by experiment with oil and thermometer : compare this with Column 13 = 161 deg., or about same, 
i the walls assume-—not the mean temperature of the two strokes 








thermal units per pound. 


Two experiments with water-cooled revealer cylinder (square sides), May, 1900, by Mr. Bryan Donkin, on factory 
open to it. Water in first place allowed to cool cylinder to a constant temperature, 


be seen 





that in these experiments 




















— 13)—but nearly that of 
xhaust. 


* This tends to prove that, notwithstanding the water on the cast-iron walls, the heat-absorbing properties are greater than their heat emission to the e 
ittle or none with the hotter walls, but as the temperature of walls decreased, both fog and drop; increase much. Specific heat of cast iron taken as 0.125 © 


TABLE II. (SECOND SERIES)—REVEALER EXPERIMENTS.—COOLED WALLS HEATED UP. 


ss steam engine. Revealer on 
e 


co 
and 


low-pressure cylinder, and kept always 


a water shut off, and heating effects noted. 





















































| 
| |Heat Gained by | TEMPERATURES FROM INDICATOR — OF 
| Circulatin; PRESSURES TAKEN FROM LOW-PRESSURE 
: | Temperature | water to Keep aoe Me | Rise of Tempera- Heat Gained by CYLINDER AT THE SAME TiME. 
Number | of Cylinder ‘ylind rned off, Time ‘em Heat Gained by |the Cylind : 
of Experi-| Cooled to_- | ,cYlinder at | and Constant |ture of Cylinder| Heat Gained by |the Cylinder per| SETS eer is Lao REMARKS AND CONCLUSIONS, 
ment. | then Water aes tp nl Temperature per Minute. | the Cylinder. ——- of | a eS 
Reached. } Steam | Exhaust t 
| Shut Off. fo Low-Pressure Maximum) Stroke | Stroke | Strokes 
| Cylinder. * | (Mean). | (Mean). | (Mean). 
os | 
| deg. Fahr. thermal units min. deg. F. deg. Fahr. thermal units | thermal units |deg. Fahr.'deg. Fahr.| deg. Fahr. \deg. Fahr. 
per minute per minute | persq. ft. p. min. } 
| 0.4 Ib. x 30 deg. 139 138 deg. x | } A large amount of condensation on glass 
1 139 rise = 12 T.U 24 = 172 1.38 1.1331b. x 0.125 1.74 212 191 138 164 and cylinder walls, and with fog at start 
r minute to —— = 0.195 | | | with colder walls (189 deg. ; much less at 
eep cylinder at 33 | } end of test with hotter walls (172 deg.), 
139 deg. Fahr. rise | | 
4.12 Ib. x 4 deg. 107 | | | Very large amount of condensation on glass 
a 107 | rise = 16.5 T.U. 22 172 2.95 0.418 3.78 212 | 188 | 138 } 163 and cylinder walle, also fog at nn. 
| per minute to —_ | | of test with colder walls (107 deg.) ; then 
keep cylinder at 65 ' | ually less at end with hotter walls 
170 deg. Fahr. rise | 172 deg.). 
Compari- ‘Cylinder atjAbout 10 times|About 23 min-|/About twice rise|About twice as|Per unit of About same in the two tests. Comparing tests 1 and 2, about twice as 
sons | start cooled) more water} utes to get a| in temperature) much in latter] surface about Diagrams like Fig. 6, page 548, ante. much heat in No. 2 per unit of 
| to tempera-| used in No. 2/ constant hotter| in latterexperi-| case. twice as much. surface, although it had to pass th 
; ture given. | than in No. 1,/ temperature ment. & great thickness of water on 
| and much more| due to  low- exposed. This seemg to prove that this 
| heat withdrawn| pressure cylin- water does not interfere with the 
| to obtain aj der. of heat through the cast-iron w: and 
| lower tempera- that the heat absorption goes on notwith- 
| ture 107 deg. standing this water. : 
| Fahr. 2 
1 2 | 3 5 5 6 7 Scho Bl Mafia 12 
Nore.—Column 3, quantity of circulating water weighed and rise of temperature taken to get thermal units in water. 8 126. Cast-iron cylinder used 2} in, long 


with 1.6 in. width sides, 1-in. hole in centre, weight 1.833 lb. External surface 


pecific Heat cast iron taken as 0. 
walls exposed 0.11 square foot. 


= 6 deg. rise. The temperature of the engine-room also | that which takes place in the revealer ovonaety Somes: The drops of. water, such as are deposited on the walls 
rose from 70 deg. to 78 deg. Fahr. = 8 deg. rise. At) sents similar occurrences in the cylinder. Mr. Donkin | of the cylinder, are produced by the cooling of the steam 
these low temperatures the conduction of heat along the | is of opinion that ‘the effects of condensation, as shown inst the surfaces with which it comes in contact. In 
connecting pipe is ter than the radiation. The tem-| by the revealer, may be within 85 per cent. to 95 per cooling thus taking place, what part is played by the 
perature of the cylinder therefore rose with the tempera- | cent. of the truth.” fo glass, and what by the cast-iron .surfaces? is may be: 
ture of the engine-room. | From this point of view we must disti between | a) i y determined beforehand. Heat is much less. 

the three types of revealers : 1. The ori glass revealer | easily propagated through glass than through cast-iron, 


Communication By M. Napat, INcENIEUR DES MINES, 


FRANCE, UPON PacEs 1 TO 8 OF THE PAPER. 


The experiments recently made 
proved revealer throw 
arious questions touching the phenomena of 


with his im 


t on vy: 


b 


peor 


condensation in steam-engine cylinders. 
‘ne of the firat points to be considered is, whether | 


0 





the engine cvlin 


cooled at‘ will. 


without an internal cast-iron cylinder. I : 
| instrument with an internal cast-iron hollow cylinder, in 
an Donkin | contact on all sides with the low-preasure cylinder steam. 
important | 3. The latest revealer with a cast-iron cy. 

only its external surface in contact with the steam from 
der, while the interior may be heated and 


2. The same 


ler, having 








because the coefficient 
is about 82 times less than that of cast-iron. On the other 
hand, the calorific ca, : 
iron, in fact, almost double. Some 
into consideration (see ‘‘ Principes 

matique de la Machine 4 Vapeur,” Re ue, 
December, 1898) we find that a cast-iron wall ought to 


internal conductibility of glass 


ity of glass is greater than that of 
these circumstances. 
la Théorie Mathé- 
Revue de i 
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TABLE IIL (Tarp See Rees EXPERIMENTS. CYLINDER KEPT AT CONSTANT AND 
W 


Two experiments with water-cooled cylinder oe sides), May, 1900, by Mr. Bryan Donkin, on factory 
ways open to it. 
rature and keep it constant at temperatures given in Column No. 2. 


Revealer on low-pressure cylinder and kept 


PERATURES. 


ce its tempe- 


go er 4 engine. 
Cylinder cooled with circulating water to redu 
































| Disgtan ot Prewsares tate row | 
m of Pressures taken from 
Sate S Quantity of | LOW-Pressure Cylinder at the 
Number | Temperature | py the Water | Heat Passing Same Time. 
of of Cylinder Equals that r Square a i i de sae REMARKS AND CONCLUSIONS. 
Experi- ay we ), Passin, ‘oot of Sur- | | 
ment. (by Water | throu face. Maxi- | Steam | Rol Both | 
Cylinder. mum | Stroke| gto. | Strokes | 
Initial. | (ienm). (Mean). (Mean). 
cs | deg. Fahr. | thermal units |thermal units deg. | deg. | deg. | deg. | 
per minute per sq. ft. Fahr. Fahr. | Fahr. | Fahr. 
J per minute | | 

1 140} '0.88 Ib. x 26.1 89 212 | 188} 138} 163 |With much water on the glass walls and 
deg. rise =| | fog one could not see well the metal 
9.9 T.U. to} | | walls. previous experiments show 
keep the cy-| | thatthere must have been much water 
linder at 1404 | | on these surfaces at such a low tempe- 

| deg. | rature as 140} deg. 

2 132}  ‘|1.88 x 16 deg. 196 213 | 191 141 166} |With much water on the glass walls and 
rise = 22.08) fog one could not see well the metal 
to keep cy-| walls. All previous experiments show 

| linder at 1823) that there must have been much water 
| deg. | on these surfaces at such a low tempe- 
| | : rature as 132} deg. 
10 to 20\Fairly con- About twice|About twice Temperatures rather higher in Comparing these two tests (1 and 2) 
Minute) stant tem- as much heat, as much heat; No. 2 Experiment than in No. 1.| about twice as much heat passed in 
Experi-| perature passin in| passing per) Diagram about same as Fig. 6,, No. 2 from the low-pressure cylinder 
ments. | maintained No. 2 than in} square footof, page 548, ante. to the circulating water per unit of 
Com- | by circulat- No. 1 from) surface from exposed. It had also to 
parisons. | ing water pierre steam to through a greater thickness of water 
cylinder) water | a rops on the _ surfaces. 
steam to the| | seems to prove that this surface water 
water | does not interfere with the e of 
| heat through the cast-iron cylinder 
walls, and that the heat absorption 
proceeds all the same. 
+" 5 “Se as | 9 


ga Ey te 


| | | 
| 





Nore.—In this series the tests were made without any turning off of the water. Column 3 gives the pounds of circulating 


water as weighed and its rise of temperature. 
1.6-in. sides, 1-in. hole in centre, weight 1.133 lb. External 


absorb at least six times more heat than a glass wall. 
Consequently the effects of condensation seen in the re- 
vealer of the original type, which was wholly of glass, 
would be at least six times less marked than in the 
eylinder of the engine, if these effects were due 1 
the action of the walls of the revealer themselves, But 
this is nob the case. If it were, the revealer would always 
show the same results for the same cycle of steam, whether 
the steam-engine cylinder were jacketed or unjacketed. 
As this is not so, it follows that the greater part of the 
drops seen in the revealer—of the original or first type 
—are not due tothe cooling of the glass, but have been 
simply carried in with the steam, and a megs on to 
the glass. We may even assume that the drops, as well 
as the fog, are almost entirely owing to the cooling 
eaused by the junction pipe uniting the revealer to the 
cylinder when this pipe is not covered, as its internal 
surface is relatively large. eae . 

Mr. Donkin has, in fact, brought out in his experiments 
the great infiuence this connectin pipe has on the con- 
densation, and has verified the following phenomena ; 
By artificially cooling the short iron connecting pipe 
between the revealer and the cylinder, with cold water 
and a sponge, the fog or cloud on admission of the steam 
at the commencement of the steam stroke is much in- 
creased, as is also the diameter of the globules on the 
internal glass walls. The steam seems to be chilled. Two 
other revealers, with si aad peg 24 and eg and un- 
covered connecting pipes fixed on the same end of the same 
low-pressure cylinder, gave during the same stroke greater 
condensation effects and larger globules, with more fog. 

In this latter case the action of the glass itself in pro- 
ducing the moisture is very small. The drops seen on the 
glass have been carried in and flung against it by the 
current of steam previously formed elsewhere, principally, 
perhaps entirely, in the uncovered junction pipe. 

‘This view is confirmed by Mr. Donkin’s experiments 
made in December, 1899, on the latest (third) type of his 
revealer. When the latter is fixed to the low-pressure 
cylinder of a compound engine, and steam from the boiler 
is admitted into the) little cast-iron cylinder, so that it is 
jacketed in exactly the same way as an engine cylinder, 
neither fog nor condensation are seen. Now the glass 
eylinder is not jacketed, but analy protected from ex- 
ternal cooling, and its action is always the same in all 
experiments ; the absence of condensation and fog in the 
above case effectively proves that of itself it has no 
marked action on the effects of condensation. On the 
other hand, the motor (steam engine) piston in these ex- 
— acts like an unjacketed and must there- 
ore cause a certain amount of steam to condense on it. 
As this separate condensation is not shown in the re- 
vealer, it confirms the opinion that when moisture and 


Specific heat cast iron taken as 0.125. Cast-iron cylinder 24 in, long with 


surfaces, 0.11 square feet. 


In the second type of revealer the hollow cast-iron 
cylinder acts like a non-jacketed 3 in other wo 
like a motor piston or like the little inner cylinder 
of the third type of revealer when steam is not admitted 
to it 


it. 
The trial made in December, 1899, on the latest type, 
Fig. 3, page 547 ante, shows very clearly that what es 
place in the revealer does not always correspond to the 
phenomena in the engine cylinder. In this experiment live 
steam from the boiler is first admitted into the little cylinder 
of the revealer, then shut off. Its mean temperature in the 
small cylinder is 299 deg. Fahr., or 148 deg. Cont. at ad- 
mission ; it then falls, and at the end of 35 minutes it 
becomes stationary and equal to 187 deg. Fahr., or 86 deg. 
Cent. In the first case. (with the steam at the <i 
temperature) the little cylinder affects condensation like 
the jacketed cover of a steam-engine cylinder, and since 
neither condensation nor we Ne seen in the revealer, this 
proves that the jacketed walls of thesteam cylinder, being 
much hotter than the working steam, cause no condensa- 
tion. In the second case (when the temperature of the 
steam has fallen) the surface of the little cylinder acts 
like the motor-piston surfaces, which are not heated, an 
asthe latter cause condensation of the steam, we get the 
corresponding effect of much fog and slight condensation 
in the revealer. In the one case, as in the other, the 
phenomena of condengation in the steam cylinder, taken 
asa whole, have not varied. In the first, the revealer 
does not show what is occurring in the cylinder ; in the 
second, it shows it with almost perfect accuracy. 
Summary.—To summarise the matter, the improved 
revealer has an action of its own, which represents or 
does not represent the phenomena produced in the steam 
cylinder according to whether the little cylinder is or is 


steam cylinder. The influence of the connecting pipe 

may sometimes cause the indications of the revealer to 

vary considerably from the phenomena actually taking 

place in the motor cylinder. But in any case these indi- 

cations are of great interest, and we may now study the 

—— necessary to make them wholly conform to 
ity. 

Temperature of Walls in Type 3.—In the experiment 
of December, 1899, after the admission of live seen to 
the little cast-iron cylinder of the revealer had been shut 
off, the mean temperature of this cylinder, after a certain 
time, becomes statio’ » and ~— to represent the 
re at which the walls of the steam cylinder 
would be, if the admission of live steam to the jacket 
were arrested. The mean temperature of the little un- 
jacketed cylinder is hotter than the temperature shown 
4 the — 197 deg. Fahr. — 168.4 deg. Fahr. = 
6 deg. Fahr. This conclusion Sag se agrees with 
results formerly obtained by Mr. Donkin (“ Experi- 


drops of water are seen in the latter, they come only | the 


from the cooling of the steam in the connecting pi 

When live steam from the boiler is admitted into the 
little revealer cylinder, the junction pipe of the low- 
pressure cylinder is heated by condensation at either 
end, and as it is at a higher temperature than that of 
the steam inside, it does not give rise to any condensa- 


tion. 

The foregoing considerations show that the phenomena 
taking place and seen in the revealer depend mainly on 
the arrangement and coverings of the connecting pipe. 


ments on a Vertical Single-Cylinder S 
Proceedings of the Institution of Mechanical Engineers, 
January, 1895), results which led the writer, by applying 
to them the equations of the propagation of heat, to draw 
up a formula giving the mean temperature of unjacketed 
For a condensing e this formula is as follows 
(‘Revue de Mécanique,” May, 1899, and February, 1900 ; 
“Théorie Mathématique de la Machine 4 Vapeur”): 


to —v= 0,42 (t. — ba) + 0.08 (é, ~ te) 





not placed in the same conditions as the walls of the | la 





in which tis the maximum temperature of the indicato 


lagram, 
temperature at the end of expansion, 
te minimum temperature of the diagram, 
v 4, mean temperature of the metal wall. 


These temperatures may be expressed in either Fahren- 
heit or Centigrade degrees, without altering the coefil. 
cients of the formula. In the trial in December, 1899, 
to was 220 deg. Fahr ta 175 deg. Fahr., 
te = 135 deg. Fahr. Soe the form we get. 
v= ated deg. Padres gs A igs Beg mark- 
ing the mean stationary temperature the little un- 
jacketed cylinder gave 197 deg. Fahr. These two 
figures sufficiently a although the first is a little 
lower than the second, and confirm Mr. Donkin’s former 
experiments in a satisfactory manner. 

that, if the stationary temperature 


ta 


” 
” 


- t might pee yy 
of the little cylinder is higher than the mean temperature 


from the di , the difference is due to the heating of 
the revealer by radiation and conduction along the con- 
necting pipe, the revealer being placed at the top and 
close to the cover of the steam cylinder. Such heating 
does actually take place, but we have reason to believe it 
is not of much importance. It may, however, serve to 
explain why the value for v found by experiment (197 
deg. Fahr.} is slightly higher than that Soeced from 
theory (194.3 deg. Fahr.). To determine accurately the 
influence of this heating, we have to cut off the. 
admission of live steam to the jacket of the little revealer 
cylinder, and to that of the steam cylinder. The result- 
ing fall in the temperature (v) would show the effect of 

iation and conduction. The knowledge thus gained 
would be confirmed if it were possible, at the same time, 
to take the mean —— of the unjacketed cover of 
the steam cylinder. [This has since been done. | 

To Obtain the Temperature of the Cylinder Walls.— 
Lastly, the improved revealer (third type) can easily be 
used to determine the mean temperature of the un- 
jacketed walls, without the necessity of boring holes in 
the walls of the motor cylinder itself. 

The experiments of December, 1899, also yield very 
interesting conclusions with respect to the greater or less 
ease with which the heat penetrates or is given out by 
the cast-iron metal surfaces. As soon as the little 
cylinder was no longer heated internally, its mean tempe- 
rature fell 102 deg. Fahr. in 35 minutes, or about 2.9 deg. 
Fahr., or 1.6 deg. Cent. per minute. From this Mr, 
Donkin deduces the corresponding fiow of heat. The 
weight of the little revealer cylinder being 1.06 lb., the 
loss of heat (taking 0.113 as the specific heat of cast iron). 


rds, | is 0.08895 calorie per minute, and, the external surface 


of this cylinder being 0.095 square foot, the flow of heat 
is 3.72 thermal units per square foot per minute (or 0.17 
calorie per square metre per wevwe g 
If the steam be again admitted to the jacket of the 
little cylinder, the mean temperature of the latter rises 
from 197 deg. Fahr. to 285 deg. Fahr. in about a minute 
(92 deg. Cent. to 140 deg. Cent.). The amount of heat 
which penetrates from the interior surface of the cylinder 
is therefore 2.668 calories per minute, this surface being 
0.00487 square metre in extent. Thus the flow of heat 
increases to 547 calories per square metre per minute, or 
9.11 calories per second, and is 54 times greater than 
the flow of heat given out by the external surface of the 
cylinder, as above calculated. This shows the extra- 
ordinary rapidity with which the heat s from the 
ome ig steam into the cylinder metal ; while, on the other 
d, it is given out slowly and with difficulty from a 
dry —— surface in contact with steam colder than 
itse! 
We may especially notice from Fig 5, page 548 ante, 


d | that, in the interval from half to three-quarters of a minute 


after the live steam had been readmitted to the little cy- 
linder, the temperature of the latter rose from 240 7." to 
270 deg. Fahr., that is, 30 deg. Fahr., cr 16.65 deg. Cent. 
Hence we may. conclude that during this interval the 
flow of heat rose to 12.3 calories per square metre per 
second. From the theoretical equations of the propaga- 
tion of heat we can calculate what would be the flow of 
heat per square metre per second per degree Centigrade 
difference in temperature between the steam and the 
metal surface in contact with it; in other words, the co- 
efficient called the ‘‘absorbing power.” If this be calcu- 
ted in terms of the equations given above it should be 
35 calories [in English units: 7.38 thermal units per square 
foot per second per degree Fahr.]. The mean difference 
between the temperature of the steam and that of the 
metallic surface during the interval we are now consider- 
=<S 0.34 deg. Cent. : : 

hus, while the absorbing power of the wet metallic 
surface is 36 calories, the emitting power of the dry 
metallic surface, calculated in the same way, is only 
about 0.1 calorie. This result tends again to justify the 
opinion put forth by the writer in his ‘Théorie Mathé- 
matique de la Machine & Vapeur,” and to close the dis- 
cussion lately started between Professor Anspach and 
himself respecting the possible maximum value of the 
‘*absorbing power.” 





Dock Marrers at Hutt.—With reference to some 
remarks by Mr. Arthur Wilson at the annual meeting of 
the Hull Chamber of Commerce, attributing the delay in 
constructing the Hull Joint Dock to the action of the 


Humber Conservancy in refusing to sanction a deviation 
in the engineer’s Fo it is stated that the North- 
Eastern and the Hull and Barnsley ed Mac oe ~ 


in promoting the Joint Dock Bill bound 3 
carry no permanent structural works beyond the river 
lines. An alteration of the plans involves the erection of 

t works beyond the river lines, and consequently 
the Conservancy refuses to sanction it without arlia- 
mentary powers. 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


21,861. C. Joly, London. Liquid Air Apparemes. 
(2 Figs.) November 1, 1899.—This apparatus is of that class 
in which the cold necessary for the liquefaction of compressed 
air is produced by expansion ofthe greater part of that air in a 
heat interchange device. A pressure storage receptacle and a 
heat interchange device are, according to this invention, com- 
bined in one apparatus, and the whole is provided with a heat 
insulating cover and an arrangement of safety, blow-off, and 
stop valves, with a pressure gauge. The following statements 
occur in the specification : “‘ Air is the cheapest of all substances.” 
“Up to now liquid air has successfully been used for driving 
machinery, and even for refrigerating purposes, owing to the 
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great cold it produces by its expansion.” ‘‘For the storage of 
power and of cold it is unnecessary to think of any other sub- 
stance than air.” ‘‘ It is certainly an excellent method of storing 
power, as out of two quantities by weight of air compressed to 
100 atmospheres, at least one will liquefy, and the liquid, by the 
heat of the atmosphere, will produce one quantity of air com- 
pressed to 700 atmospheres, whose expansive energy is about 
34 times greater than that which has been stored.” The in- 
ventor’s ‘greater invention of the perpetual production of me- 
chanical energy, the provisional specification for which has been 
ot pale 17,692 of 1899,” is referred to. (Accepted October 3, 


21,338. H. Jense Hamburg, Germany. Gas 
Meters. [3 Figs.) October 25, 1899.—In this bellows meter the 
fabric of each diaphi is covered, as far as is practicable and 
consistent with allowing sufficient flexibility, by a central metallic 
plate with concentric encircling rings. In order that the zones 


Fig 1. 
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of unprotected fabric in the diaphra 
x gm may not be unduly 
sretche, 8 device to limit the santion of each Tepseate portion of 
: € metallic covering is provided, and this device may consist of 
Series of connected links, the junction lever of which is pivoted 


atone end. (Accepted October 8, 1900.) 
23,342, F. W. Lan 





- chester, Birmingham. Packing 
(3 Figs.} November 22, 1899.—A packing for 


Piston Rods. 


gas engine piston rods, or for to great heat and 
pressure, mn a series of truly faced eccentrically bored 
with circular holes to fit the rod, and placed within a sprin 
so that the holes in the discs do not coincide. This cage o 
king maetig og pe Bor between the end of the 
cylinder proper (which is of yielding formation) and an outer and 
stronger cylinder end, adapted to receive the pressure transmitted 


ungers subject 
_ 


ESSN 


SS 








through the packing from the yielding cylinder end. It will be 
seen that, when pressure exists within the cylinder, the discs are 
held firmly in position and pressed together so that no leakage 
results; but, on the other hand, that when pressure does not 
exist within the cylinder, the discs will not be firmly tipped and 
the spiral spring will consequently be able to adjust them closely 
Hee ry eo rod so as to compensate for wear. Accepted Octo- 
er 8, ‘ 


GUNS AND EXPLOSIVES. 


8758. T. Jevlev, Kisslovodsk, Russia. losives. 
May 11, 1900.—This invention has reference to explosives whose 
composition is finally completed in situ immediately previous to 
explosion by the saturation of a combustion supporter with some 
liquid combustible. According to the present invention, the 
combusti taining substance (potassium chlorate) is diluted 
with from 30 per cent. to 50 per cent. of chalk or cement ; or whena 
more powerful explosive is required, with 10 per cent. to 20 per 
cent. of cupric oxide. The substance is saturated with crude or 
refined petroleum previous to explosion, or a mixture of petro- 
leum with 10 per cent. of carbon disulphide may be used. 
Other prescriptions for the liquid combustible, comprising 
methyl alcohol, nitrobenzine, “oil of turpentine,” and ‘‘ sulphide 
of carbon,” are given. (Accepted October 3, 1900.) 


15,331. W. Lloyd Wise, London. (Skodawerke Actien 
Gesellschaft, Pilsen, Austria.) Gun Rammers. [2 Figs.) 
August 28, 1900.—This apparatus is for sage y yw sore ys into 
and ramming them in the of a gun, and is adapted to be 
attached to the gun carriage or other fixed part of the gun. The 
rammer comprises a number of telescopic tubes connected to- 
gether by sliding keys, and adapted to rotate so as to set a series 
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of telescopic hollow screw spindles into motion, of which the 
inmost one is rigidly connected to the inmost tube, which carries 
the rammer head,-.so that the tubes are drawn out by the forward 
movement of the spindles, each inner spindle moving an adjacent 
one by means of a stop. The rammer head in being drawn out 
in this manner inserts the projectile into the barrel of the gun, 
and rams it therein. (Accepted October 3, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


22,398. C. D. Abel, London. (Fitzner and Gamper, 
Siela, Russia.) Corrugating Pipes. [2 Figs.] November 9, 
1899.—Large pipes are corrugated by being first heated by means 
of a travelling ring-ehaped coke or gas furnace on the annular 
zone where the pon is to be produced ; after which, pressure is 
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applied internally by means of compressed air or of steam, at the 
same time end pressure being applied by an hydraulic ram for the 
purpose of shortening the pipe by an amount equal to the increase 
of area in the bulged portion, so that the strength of the pipe 
may be equal throughout. (Accepted October 3, 1900.) 


21,237. W. P. Thompson, London. (Heraudthaler 
Nagarische, &c., Company, Budapest, Hungary.) 8' . 
(2 8.) October 24, 1899.—This invention provides a punching 
apparatus in which without.using a matrix the presser bar acts 
against a fixed swage so that the material to be punched is thrust 
over the swage. The block of metal is placed in a cylinder, serv- 
ing merely as, its guide. A swage is fixed in front of the cylinder 
and placed axially with regard to the latter. The metal block is 
forced against the enege by means of a presser operating at the 
back of the metal block, and guided in a cylinder, the swage enter- 
ing the metal, and expanding it in such a way that finally the solid 


block is transformed into atube having acylindrical hole. When 
the blocks are worked hot in order to prevent them from coo) 
quickly or unequally, the swage is surrounded with a. covering 





cylinder, which prevents access of air to 
not operate to give form. It is stated that 
ing to this invention, is distinguished from others hitherto 








use by greater simplicity in working and arrangement, and that 


it insures a symmetrical perforation of the metal. (Accepted 
October 10, 1900.) ”" ‘ 
PUMPS. 
23,892, C. J. Burgess, Brentw Essex. Bucket 
[4 Figs.] November 30, 1899.—The upper wheel of a 


Ss. 
bucket pump is provided with shields which come in front of 








lower lip of the buckets when they are discharging water, for the 
eee of preventing overshooting and inching of water when 

he pump is worked fast, or when a wind ie blowing. (Accepted 
October 3, 1900.) 


RAILWAYS AND TRAMWAYS. 


15,216. J. White, Edinburgh. Operating Tram- 
way Points. [3 Figs.) August 27, 1900.—A form of two-way 
switch adapted for hand operation, and which allows of cars 
passing on to the junction section from either branch, com- 
prises a weighted lever having projections or studs, which operate 
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an oscillatory or pivoted lever connected to a sliding bar actuati 
the conaecting-rod of the switch points. The box can be p! 
between or outside the points, and the hand lever — the 
switch through a link connection. (Accepted October 3, 1900.) 


SHIPS AND NAUTICAL APPLIANCES. 


1660. E. A. Erichsen, Sunderland, Durham, Vessels. 
(3 Figs.) January 2, 1900.—This invention relates to steam 
ships, and has for object to insure the constant submersion of the 
propellers and rudders, which, according thereto, are placed 
nearer the middle of the vessel than is at present common, Their 
exactlocation is determined by the length of the vessel ; in a ship 
300 ft. long, for example, they are situated at a distance of about 
75 ft. from the stern. The keel continues for the whole length of 
the vessel but instead of building up the sides in the usual way at 
the after end they are merged into the keel from the stern to the 

















point where the propeller and rudder are placed, and also into 
the fore part of the vessel in such manner as to furnigh an unob- 
structed waterway. As compared with the ordinary ig ce aA 
portion of the hold space is lost at the after end of vessel, 
and tocompensate for this there is built on the deck at that end a 
structure to be used for cargo, or otherwise as desired. By this 
arrangement the racing of a is ented or pooner 
the length of shafting is materially redu after ballast tanks 
the bottom of the vessel are avoided ; and jt is rendered unlikely 
that 1 Aa will fail to answer her helm. (Accepted October 
10, 1900. ; 


STEAM ENGINES, BOILERS, EVAPORATORS, &e, 


14,103. J. Kaine,.C. H. Boyer, and F. W. Boyer, 
Penn: N.Y., U.S.A. WatexTube Boilers.” (3 Pond 
August 7, 1900.—Tnis invention is for the purpose of eee | 

os. 


improvement in the boiler described in Specificatio: 
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532,071, both of 1895. Theimprovements relate more particularly 
to the construction of the tube system connecting the lower 
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horizontal parallel water pipes or legs, and are clearly shown in the 
illustration. (Accepted October 3, 1900. 


23,700. J. and J. R. Temperley, London. Steam 
Valve. (3 Figs.) November 28, 1899.—This rotary action disc 
valve is specially designed for use with high-speed hoisting gear. 


Two steam orifices are provided at opposite sides of the disc, so 


as to equalise the thrust which is taken by an adjustable ‘‘ centre 
point” screw. The valve disc and the steam porte are relatively 
shaped in such manner that the ports can be opened and closed 
very gradually. There are four claims, the first three of which 
are as follow: “1. An oscillating controlling or regulating valve, 
ia which the valve proper is constructed with a spindle project- 





ing throvgh the valve seat, substantially as, and for the purpose, 
specified. 2. An oscillating controlling or regulating valve, in 
which the valve proper is constructed with a spindle projecting 
through the valve seat, and supported by an adjustable screw 
bearing on the outer end of the spindle, substantially as, and for 
the purpose, specified. 3, The construction of the ‘controlling 
valve with radial segments symmetrically disposed around the 
valve spindle in combination with ports having edges inclined to 
the radius, substantially as described, and for the purpose speci- 
fied. (Accepted October 8, 1900.) 


20,638. J. E. Slack, Manchester. Steam Traps. 
[8 #igs.] October 14, 1899.—This float trap is arranged for 
periodicaction. The floating reservoir remains entirely immersed, 
and when it fills, upon the level of the water reaching the top of 
its intake tube, it sinks, and thus opens the valve and empties 
the trap of water to the new level of the intake tube top. As 








soon as the reservoir is empty it again rises to the original level, 
and does not again come into operation until the water has once 
more risen to above the top of the intake tube. Owing to its some- 
what infrequent periodic action, and to the immunity from side 
disturbance which is favoured by the complete immersion of the 
floating reservoir, the trap, itis stated, resists wear satisfactorily. 
(Accepted October 3, 1900.) 


TEXTILE MACHINERY. 


19,502. F. A. Holt, A. Seeley, and G. Kershaw, 
e, Lancs. » &e., Yarn. [5 Figs.) Sep- 

tember 28, 1899.—In machinery for winding, doubling, and 
twisting yarn, and with the object of economising space and 
labour ; a frame has set out upon it the winding-on spindles in 
several rows, one above and behind the other. The yarn to be 
wound on the spindles may be in the form of a chain, ball, or 
beam warp, or several beams. or it may be mounted in a creel. 
The winding-on spindles are driven positively or by friction. and 
the yarn may be wound upon flanged bobbins or upon tubes. 
When winding yarn on flanged bobbins, a diff. tial motion may 
be used for varying the of the winding-on spindles, or 





varying the speed of the delivery rollers, or other delivery of yarn 
to the spindles ; while for building bobbins with one or both ends 
tapered on to tubes, a diminishing lift motion, in addition to the 
“ifferential motion where such is employed, would be uired. 
Ia one arrangement a stationary spindle is fixed in the lifting 


rail and su near the middle by a bolster, on which 
is mounted the driving wharve with a friction surface upon 
which rests a second friction surface carrying a flyer with one 
or two legs. To the spindle above the wharve is secured a sto 
collar to determine the position of the bobbin, tube, or quill. 
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When the bobbin, tube, or quill is secured to the spindle, the 
drag is given entirely by the flyer, but if desired, it can be 
divided between the flyer and the bobbin, tube, or quill, by making 


These tangs are either exterior to the edges of the letter, or in 
some cases are cut out and bent back from the body thereof, 
(Accepted October 8, 1900.) 


23,569. and Co., Limi: 
and E. L. Orde, Newcastle-on- e. Liquid 
Burners. [1 Fig.] November 25, 1899.—The object of this in- 
vention is to provide a trunnion joint for burners using liquid 
fuel, through which joint the burner is supplied with three con- 
stituents for combustion, the joint allo the burner to be 
re out of position for examination desired. A long 
metallic tube is provided, with branches separated by metal 
divisions and openings for the admission of two of the con- 
stituents arranged at each end of the tube, the third con- 





stituent passing through annular ports in the tube. Joints 
are provided in the bearing brackets, and are made fluid tight 
by means of stuffing-boxes and glands. The trunnion is fixed 
near the furnace, and is connected to the burner by means 
of pipes fastened to the branches on the trunnion by couplings. 
The trunnion, with the burner attached, is capable of being 
rotated upon or about the longitudinal centre of the tube, 
the connections with the supply of oil, steam, and air, are some- 
times arranged to be automatically shut off simultaneously with 
such rotation. (Accepted October 3, 1900.) 

rmany. Pipe 


23,110. W. Schmid, Munich, Ge 
Couplings. [6 Figs.] November 20, 1899.—In this pipe coup- 
ling a membrane of rubber of greater or less elasticity, and which 
is attached to the pipe ends by metal nuts, is contained within an 
outer casing. In one formof joint stated to be suitable for steam 





a frictional contact between either of these and the 
(Accepted October 3, 1900.) 


12,946. .J. Teddington, and E. E Pull- 
man, Surbiton. Bl Vegetable Fibres. June 21, 
1899.—In the preparation of vegetable fibres, and of yarn and 
fabrics made from such fibres, for subsequent treatment of dif- 
ferent kinds in papermaking, bleaching and dyeing, a process of 
boiling with lime (usually in the form of milk of lime) is used. 
The chemical actions of the lime in such boiling process are, how- 
ever, much impeded by its relative insolubility in water, in conse- 
quence of which it penetrates the fibre or fibrous fabrics with ex- 
treme slowness, According to this invention, in order that. the 
fibres may become rapidly and thoroughly impregnated with the 
active oxide, they are first treated with a solution ofa calcium salt, 
preferably calcium chloride ; and secondly, after being drained or 
squeezed to remove excess of solution they are treated with 
caustic soda (or other equivalent soluble alkali), which decom- 
poses the calcium salt, and deposits the resulting calcium oxide, 
or lime (hydrate), in and upon the fibres, thus insuring its pre- 
sence in uniform and intimate distribution through and in the 
mass of the fibrous substance. (Accepted October 3, 1900.) 


MISCELLANEOUS. 


23,947. J.C. M eather and C, J. Jakeman, 
London. Carbonic Engines. (3 Figs.] December 1, 1899.-— 
In chemical fire engines, according to this invention, the acid is 
contained in a glass bottle sealed with a metal capsule, which is 
perforated when the engine is to be broughtinto use. The capsule 

















if 
may be perforated by the falling of the bottle when the apparatus 
is inverted, by means of a lever operated from the exterior of 
the apparatus, or by the initial movement of an agitating device. 


The claims relate to the meta] capsule and the means for effecting 
its perforation. (Accepted October 3, 1900.) 


23,570. aeeirene, Whitworth, and Co., Limited, 
and T. Wyse, eweastle-on-Tyne. Attachable 


Fig.t 





Fig2 |) Foi. fp 
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Letters. (3 Figs] November 25, 1890.—Letters are stamped 
from sheet meta', and have integral barbed attachment tangs. 


or p d air a epring tends to maintain the coupling in a 
straight line when under pressure, and an asbestos sleeve around 
its spring is added for the purpose of protecting the rubber 
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membrane from the steam heat. Another form of apparatus, ac- 
cording to this invention, which is stated to be suitable for 
vacuum brake couplings, has a ball-and-socket joint held together 
by a bolt attached to one half coupling, the bolt having a ball end 
taking into a socket in the other half coupling. The membrane 
in this case is contained within a thin metal divided casing which 
allows a reasonable range of motion between the two parts. 
(Accepted October 3, 1900.) 

23,064. J. Place and Sons, Limited, and J. Place, 


ns, ; 
Darwen, Lancs. Gully Trap. (2 Fiys.] November 20, 
1899.—In this gully trap, the trap portion is made exterior to the 





SSSOSSUSSSSECSSSSSSSS 


J, 
4 
Yj 
Z 
Z 
Y 
Y 
Y 
Z 
Z 
Yj 
Yj 
Z 
4 
Z 
Y 
3 
Z 
Y 
% 
Y 
2 


GTIPATTEEILTIT ITE OO 
G4 





lly for the purpose of allowing more room for the deposit of 
jr roy atte render easier the cleaning of the gully or the 
unstopping of the trap. (Accepted October 3, 1900.) 
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CRANES AT THE PARIS EXHIBITION. 


Tue cranes in the Exhibition were not like those 
made in England or in America. Steam cranes 
were nearly non-existent, hand cranes—excepting 
some special types to be noted presently—were but 
slightly represented, while electrical cranes pre- 
dominated overwhelmingly. We examined, we 
think, every crane both at the Champ de Mars and 
Vincennes, in spite of the fact that they were very 
numerous. Our remarks thereon will be of a 
general and critical character, and not descriptive 
of detail. 

In the first place, by far the largest number of 
cranes shown were French, and those mainly by 
Paris firms. The only big German crane was that 
of Carl Flohr, of Berlin : there was a gantry crane 
by Mohr and Federhaff, of Mannheim, a large 
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Fig, 3. 


traveller by the Hungarian firm, Ganz and Co., of 
Budapest, and a fair-sized one from Holland, by 
C. Stork and Co.; the Swiss Oerlikon Company 
showed crabs without gantries ; and America was re- 
presented by a 30-ton traveller at Vincennes, by 
the Shaw Electric Company. Nearly all the 
exhibiting firms, and some who did not show cranes, 
had collections of photographs of them on walls 
and in albums. One would never have suspected the 
importance of the crane industry of either Britain 
or America from a visit to Paris, but the French 
would be credited with being the largest crane 
makers in the world! The Temperley Transporter 
Company was the only English firm which showed a 
hoisting machine of large size. Out in the open 
at Vincennes, where there was plenty of room, they 
had a beam 164 ft. long, rigged up on tall sup- 
ports, along which the trolley was operated—lifting, 
transporting, and dumping, just as in actual ser- 
vice. This was not only the largest English crane 
shown, but it was the on 








y one which was in motion. | 





For those who did not get to Vincennes, a beautiful 
model of a 30-cwt. transporter, on a scale.of an inch 
to the foot, was shown in motion at the —— de 
Mars, going through its evolutions over a pile of 
small gravel ; all the automatic actions being pre- 
cisely as in service. The trolley was unlocked from, 
and locked to, the beam by the engagement and 
disengagement of the lifting block ; the skip was 
tipped automatically by the action of lifting the 
rope, and it righted itself automatically ready for 
return, as in the original transporters ; and, as at 
other stands where something is in motion, the 
attendant was kept pretty busy. ; 

But there were few large cranes at the Exhibi- 
tion. The only large ones were the following: 
The 25-ton Goliath of Carl Flohr, the 25-ton 
Titan of Jules Le Blanc; four gantry cranes in 
various localities, each electrically driven ; a steam- 


Fig.2. 
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driven Titan of 45 tons power, close to the 
Schneider exhibit, by the Pont de Jena; two 
25 tons electrically-operated balance cranes near 
the Eiffel Tower; a 30-ton electric crab by the 
Oerlikon Company, the 20-ton overhead traveller 
by Ganz and Co., and a 35-ton Goliath at Vin- 
cennes. There were an immense number of small 
cranes of various kinds. 

With regard to the types of cranes, few, com- 
paratively, could be classed with any with which we 
are familiar in England, except in name. Of the 
two Titans in the Exhibition, that by Jules Le 
Blanc—used for the work of transportation in the 
Suffren annexe—an excellently designed and well- 
made machine—had its nearest analogue in Eng- 
land in the block-setter, which it would resemble 
very closely, but that the apparently greater height 
of this Titan somewhat masks the analogy. Instead 
of a long truck, a tall, nearly square, tower carried 
the superstructure. It was also electrically driven, 
while Titans are generally fitted with steam engines. 
Coming to details: The superstructure revolved 
in a complete circle, on a ring of live rollers 
on the tower. The latter had sloping legs, built 
of box-girders, and broad base, the whole structure 
being very stiff and stable under maximum loads 
and radius, without any blocking. The height was 
sufficient to clear the tallest of the vertical engines 
in the annexe, the distance from the ground to the 
trolley rails being 14.155 metres (46 ft. 5} in.). 
Deducting the depth of the girders on which the 
trolley ran, they would clear over an object from 





12 to 13 metres oe about 41 ft.—depen 


partly on the us, as the crane had girders o 

cantilever form. The maximum radius commanded 
was 11 metres (36 ft. 1 in.). The maximum speeds 
were :. Lifting at a load of 30 tons—1.40 metres 
(11 ft. 1f in.) per minute; or for a 10-ton load— 
2.10 metres (6 ft. 10§ in.); slewing—4 metres 
(13 ft. 1}in.); racking the trolley—11.50 metres 
(37 ft. 9 in.). Travelling—20 metres (65 ft. 1 in.) 
with full load. 

The method of taking off current in this instance 
was from a couple of overhead wires, by means of 
small rollers on a jointed pole, pivoted above the 
crab gears in the centre of the top girder, similar 
to the overhead trolley system applied to trams. 
One motor, of 16 horse-power, at the side of the 
central driving gears, drove the trolley, and the 
slewing ; another, of 20 horse-power, on a platform 
half-way up the tower, did the travelling. As the 
first-named motor had to operate the lifting, racking, 
and slewing motions, belts and toothed wheels, 
with three distinct shafts, were necessarily intro- 
duced. All the movements were controlled from the 
side of the revolving girder near the centre. The 
hoisting was done through a pitch chain. The 
travelling was through sprocket wheels, the teeth of 
which engaged with pins bolted between the double 
lines of rails on which the crane ran. This was not 
only one of the most interesting, but also one of the 
most imposing looking, cranes in the Exhibition. 

The 45-ton steam Titan, by Daydé and Pillé, 
near the Pont de Jena, was noticeable by the narrow- 
ness of its gauge, explained by the fact that there 
was no revolving superstructure, the crane lifting 
straightforward only on a rigid jib. It was driven 
by a pair of vertical engines actuating a cross-shaft, 
on which were two sets of bevel wheels with friction 
cones, one set driving to worms for operating worm 
wheels on the drum for lifting and lowering ; 
another set driving a worm gear for traversing the 
trolley. Chains were used for racking and lifting— 
wire rope would have been preferable. The wheels 
under the front legs, where the greatest stress 
comes, due to the load, had a compensating 
arrangement. The Titan was driven from the rear 
wheels by means of pitch chains, and the stretch 
due to wear was taken up by a neat and, we think, 
a novel arrangement, shown by the sketch in Fig. 1, 
A bight of the chain was brought up round a pulley 
A which ran on a pin, which had its bearings in a 
fork extended into a tail on each side, and screwed, 
so that it could be adjusted by nuts in brackets B B, 
on the leg of the Titan. 

The crane of Carl Flohr, in the Suffren Hall, 
must be classed with the Goliaths. Its vast arch, 
following closely the section of the roof, imparted a 
striking appearance. The framework—legs, bridge, 
and arched tie—were built wholly of lattice girders. 
It was a four-motor crane, one being used for travel- 
ling, one for the trolley traverse, and two for lift- 
ing. Though both these last were used, the advan- 
tage of duplication is, that the crane need not stand 
idle if one of the motors should be in need of 
repairs. The two lifting motors were on the crab, 
the traversing motor was about the centre, and the 
travelling motor was on the bridge, driving from a 
longitudinal to vertical shafts. Current was taken 
from one side of the building, high up. The entire 
structure was carried on sixteen ground wheels, on 
compensating axles ; the wheels had double treads 
with a mid-flange, so that the load was taken on 
double lines of rails. An interesting feature was the 
drive on the wheel bosses, which was through worm 
gear, Fig. 2. The movements were all controlled 
from a gallery below the bridge, with a patent con- 
troller, and the speeds at full load of 25 tons 
(the test load was 30) were: Lifting, 2.4 metres 
(7 ft. 102 in.) per minute ; traverse of crab, 18 
metres (59 ft. 08 in.) ; travel of entire framework, 
30 metres 80 ft. 5in.). The Goliath had no drum, 
but a sprocket wheel for the chain, and the slack was 
suspended in short lengths from a box adjacent, 
a common practice in such cranework on the Conti- 
nent. 

- There were several smaller Goliath cranes in the 
Champ de Mars, mostly electrically driven. There 
was one from Holland, by Messrs. Stork and Co., of 
Hengelo, which was a very creditable piece of 
work—a three-motor type—of nearly 10 tons power 
(10,000 kilos.). There was one in the open, close 
to the Swiss village, by MM. Gustin Fils, with the 
movements operated by a motor placed at one end, 
and the trolley operated by chains, similar tomany 
trolleys here, but in which a steam engine was fixed 
on one end of the Goliath framing. There was a 35- 
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ton Goliath at Vincennes close to the locomotive ex- 
hibits, which was timber framed and hand operated. 
The hoisting tackle was placed on the uprights, and 
the chain was passed over cupped or sheave wheels, 
with a pocket for the slack of the chain. The 
Goliath gear—a snapshot of which is shown in 
Fig. 3—was constructed so that if the attempt is 
made to overload the crane, slip takes place ; the 
chain wheel being put into action by a friction cone 
of leather upon cast iron, the pressure of which is ad- 
justed byaspring. Lowering is done either through 
the chain wheel direct, or through the brake. 

Overhead travelling cranes were fairly repre- 
sented. The best were those by Messrs. Ganz and 
Co., of Budapest, two crabs by the Oerlikon Com- 
pany, of Zurich, and the three-mutor 30-ton electric 
traveller, by the Shaw Electric Crane Company at 
Vincennes, erected for handling the American ex- 
hibits. They were all marked by good features, but 
as the first two are less known here than the 
American class of traveller, we may confine our 
attention to these. 

The crane by Ganz and Co., of 20 tons capacity, 
was on a fixed gantry over their own exhibit. In all 
other respects it was built as an overhead traveller. 
The load was divided between two crabs on one 
bridge. Two motors were used on each crab, one for 
lifting, of 12 horse-power, and one for traversing, 
of 3 horse-power. Gears, both worm and spurs, 
were encased, the latter in sheet iron ; and the crab 
cheeks covered over the traversing wheels. There 
was no drum, but a sprocket for the chain, with the 
slack hanging down. The bridge resembled a well- 
known American type, in which the main girders 
are flanked by light lattice girders, rigidly con- 
nected with bracing, to afford resistance to inertia 
stresses at high speeds of travelling. The Oerlikon 
crabs were a type that is familiar on the Continent, 
with sprocket instead of drum, and electrically 
driven, with a motor for each motion. They em- 
bodied a very high class of workmanship, reer 
outwardly the plain parallel cheeks have a rather 
unpleasing appearance. But everything that is 
recognised as being essential in a modern crab was 
here ; as cut gears, ball-thrust bearings, automatic 
electric brake, &. Not that these are exceptional 
details at all, for they were common in several of 
the big cranes we have just noted, and in others to 
come. The transmission worms have ball races to 
take their end thrust, the hooks swivel on rings of 
balls, worms are enclosed in oil baths, and the sole- 
noid brake occurred in several cases. The worm- 
wheels of the Oerlikon crabs were cut in phosphor 
bronze. In short, the work of the makers of high- 
class cranes in France, Switzerland, Germany and 
Belgium left nothing to be desired. It seemed as 
though the introduction of the motor drive had pro- 
duced a simultaneous improvement in the mechani- 
cal details of the cranes. 

Gantry cranes were objects of interest in the Ex- 
hibition. This type was shown by Mohr and Feder- 
haff, of Mannheim ; the Fives-Lille Company, each 
of these being close to the Schneider Pavilion, in 
the open ; also by Caillard and Mocomble. These 
were installed very extensively for dock and harbour 
service on the Continent. They were electrically- 
driven, current being taken from a conduit below 
ground, as in the case of the Mohr and Federhaff 
crane, or from a wire suspended in the air alongside 
the track and level with the platform, as in the one 
by the Fives-Lille Company. They were not high- 
powered, loads being about 30 cwt., but their lift- 
ing speeds ranged roughly from 2 ft. to 4 ft. per 
second. One of these cranes—the Mohr and 
Federhaff — was shown fitted with a good grab. 
The voltage of current was generally 200 or 220, 
the same as usual English and American practice. 
There was a French gantry crane by the Pont de 
]’Alma, which was driven by a petroleum motor. 

Portable balance cranes were numerous, but, as 
a rule, disappointing. The largest were two by a 
French firm—C. Mocomble, near the Eiffel Tower 
—driven by accumulators, \these being placed at 
the rear, and assisting to balance. The gears were 
belt-driven. After this, the most striking features 
are the blocking girders—long, heavy, boxed-u 

irders, extending on each side of the crane, an 
fet down when required by screws, so that they 
take a continuous ing along each side of the 
truck. English cranes would have had a broad 
foot at each corner, adjustable with a screw, or 
light blocking girders at back and front. These 


cranes were very massive and rather tall, of 25 tons 
wer, and had deeply-curved jibs, so that the 
oad could be brought very close to the front of the 





crane. Several small balance cranes in the build- 
ings, which were motor-driven, had their gears 
also put into operation by a belt from the motor 
shaft, the motor being in the rear on the balance 
plate ; but these were not really good substantial 
cranes. 

A compact, substantial horizontal steam-balance 
crane, shown by Jessop and Appleby, of Leicester, 
with side frames bolted on the revolving bed, and 
marked by very neatly rounded outlines, was driven 
by double cylinders, having circular guides. A 


feature, until recently rather novel in English 
crane practice, was the derricking by wire rope, 
ins of by the usual chains. The rope passe 


from the derrick barrel over pulleys near the upper 
part of the jib, thence back over pulleys on a 
cross-shaft between the cheeks, to anchorages on 
the pulley pins near the upper part of the jib. 
The derricking gear was from the engine shaft, 
through spur a bevel wheels, driving to worm 
gear on the derrick barrel. The travelling gear 
for the truck was duplicated from the central vertical 
shaft to both axles, through bevel and spur gears, 
so equalising strains. The truck was built of plate 
and angles, with wrought-iron wheels, steel tyred, 
axle-boxes and springs, draw-bars, double brake, 
with standard lever, fitted in all respects for ser- 
vice on permanent way. There were also blocking 
girders sliding in end pockets. One of the neatest 
things about the crane, but which few would notice, 
was that the rollers on which the superstructure 
revolves were fitted in such a way that the trouble- 
some angular drilling done in most horizontal beds 
for the pins is avoided, and the rollers are self- 
adjusting for angle on the path. 

In the Mining Section a large and interesting 
exhibit of steam winches was shown by French 
firms, being solidly built, with good wearing 
surfaces ; many with double drums, and generally 
comparing well with those made in England, 
though not so advanced as the later American 
types, with four or six drums or spools. 

Of fixed jib cranes there were few. The best one 
was by the Compagnie Internationale d’Electricité, 
of Liége, and lifts 1500 kilometres (294 cwt.). Little 
was visible except the graceful exterior outline, the 
motors and gears being enclosed. It was a two-motor 
crane, one being used for lifting and the other for 


slewing. The jib was bent, with a radius of 
16 ft. 1l in. All the slewing gear was completely 
covered. It rotated at a speed of 88 metres 


(288 ft. 8 in.) per minute, with a 4 horse-power 
motor making 750 revolutions a minute. Lifting 
was done at 20 metres (65 ft. 7 in.) a minute, with a 
motor of 15 horse-power making 450 revolutions 
per minute. Current was taken at 240 volts, and 
reduction of speed took place through worm 
gearing. 

A French well crane at Vincennes, of 10,000 
kilometres (nearly 10 tons), had a large hollow main 
casting, enclosing a cast-iron post and socketed to 
receive the jib, which was formed of two channels. 
Large gears were partly enclosed. It wasa crane 
resembling in outline common English well cranes 
of a quarter of a century ago, having the frame 
for the gearing of cast iron. It differed in shape 
from the old types, being stronger and more 
rounded, yet there was the general design apparent 
in a striking manner. 

But, in fact, there were many curious cranes in 
and about Paris, Thus, in the Vincennes Goliath 
just now named, while the uprights were of timber, 
the two girders were each formed of four } joists 

laced side by side in pairs, and superimposed. 
his was rendered necessary, as was explained to 
us, by the urgent need of hasty construction. On 
a steam gantry crane at a stone wharf by the Seine, 
we noticed an incongruous combination in frame- 
work. The end uprights were of timber, the main 
girders were plated, single webbed, and the two 
sets of members were united with large angle- 
brackets of cast iron. The main girders overhung 
the uprights by several feet, and the cast-iron 
— were duplicated on each side of the up- 
ight. 

e most curious feature of the French cranes was 
the very extensive abandonment of the hoisting 
drum in favour of a sprocket, or of a cupped or 
sheave wheel. There were plenty of the latter in 
the Exhibition, while outside they are used as 
recone, a builders as derricks are in the large 
towns of England and Scotland. One result is, that 
a pocket has to be fitted to receive the loose chain, 
and this in a builder’s hoist often runs into a large 
amount. These pockets were seen in several balance 





cranes in the Exhibition, and in the Vincennes 
Goliath just now named. The general appearance 
of the Paris builder’s hoists is shown by Fig. 4 on 
page 689. 





ELECTRO-CHEMISTRY AT THE PARIS 
EXHIBITION. 
By H. Borns. 
(Concluded from page 597.) 


Tue Société Le Carbone, late Lacombe and Co., 
of Levallois-Perret, near Paris, known in connec. 


d|tion with the names of Girard and Street, had 


an excellent exhibit of their Carbons of all kinds: 
battery electrodes, dynamo brushes, lamp carbons, 
microphone carbons, rheostats, crucibles, &c. The 
raw materials, lampblack, plumbago, petroleum, 
coke, anthracite and tar, are kilned for weeks, 
and then pressed into rods or bars, which are 
very slowly passed through the electric arc. When 
issuing from the arc in a more or less roft con- 
dition, these bars, which are, of course, of limited 
dimensions, but can be united to large electrodes, 
are of dull appearance ; emery gives them a very 
high polish, and they can be turned and worked 
like bronze. According to the mixture and tempe- 
rature to which the materials are exposed, the re- 
sulting carbons vary very much in resistance and 
hardness. Very hard carbons are a speciality of 
the firm, which has always been able to maintain 
good prices, but exceptionally soft, though firm 
dynamo brushes are also supplied in great variety 
of shapes. These brushes are coppered or nickeled, 
the latter, it is said, directly without any previous 
coppering. The battery electrodes are one homo- 
geneous mass with their lugs, in which the binding 
screws are fixed, or with the cover of the cell; 
perfect homogeneity is the chief object aimed at in 
the manufacture. A novel curiosity are the poppy- 
seed carbon grains for microphones, of which 
24,000 go to 1 cubic centimetre ; they are made 
between two spatula, like pills. The selection of a 
suitable carbon for electrolysis requires considerable 
experience, and in some decompositions cheap ordi- 
nary carbons seem to be quite equal to superior 
materials. Fine carbon vessels and electrolytic 
carbons were also shown by E. Mors and Co., of 
Courbevoie, near Paris. 

Artificial Graphite and Carborundum were exhi- 
bited by several firms, notably by the Carborundum 
Company (Acheson), whose European works are at 
Benatek, near Vienna, and La Bathie, in Savoy. 
The graphite is obtained by heating coke or 
charcoal in the electric furnace, in the presence 
of metallic oxides like lime, which are inclined 
to form carbides. The carbides are probably 
dissociated into graphite and metal by the high 
heat, a new portion of carbide is then formed, 
and so on. Boric acid is largely used for this pur- 
pose in making lamp carbons and electrodes. 
According to Borchers, alumina is also a material 
which much facilitates the transformation of coal 
into graphite. Some of the oxides are finally 
volatilised by the arc, so that the graphite contains 
less ashes than the raw materials. The manufac- 
ture of carborundum is sufficiently known. 

Acetylene black is a new article, which is obtained 
from poor carbide. It is an almost pure carbon 
soot, which E. Hukou, of Rainey, near Paris, pre- 
pares in the following way: A number of steel 
cylinders are connected to a battery ; each cylinder 
is closed above and below by a screwed-on cap. 
The upper cap contains a valve and the acetylene 
supply pipe; a platinum wire for igniting the 
charge is also fixed to it. In the lower cap, a 
piston is inserted which the explosion forces against 
a small copper cap, from whose compression the 
pressure of the explosion can be estimated. The 
cylinder is charged with acetylene and air under a 
pressure of 4 atmospheres (59 1b.). The mixture 
is exploded, the pressure rising to 25 atmospheres. 
The hydrogen is then allowed to escape from the 
cool cylinder through the feed-pipe valve, and the 
cylinder recharged. But part of the hydrogen 1s 
left in the barrel, to mitigate the force of the sub- 
sequent explosions, Acetylene yields its own 
volume of hydrogen, and from 1 cubic metre_of 
acetylene 1 kilogramme of carbon is obtained. This 
black falls out when the lower cap is unscrewed. 

The radiographs of Couriot, Réntgen X-ray | 

rints of specimen of Coal, were displayed in the 
French Laboratory Section, together with benches 
for electrolytic analyses and other apparatus of 
Ribon, Coal is, however, of too variable a con- 
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’ stitution and structure, and slight impurities have 

too much influence in stopping Réntgen rays, to 

attach any practical value to this method of esti- 
mating specimens of coal with the help of Réntgen 
8. 

tn Whether or not the Phosphorus exhibited by 

Coignet and Co., of Paris, and by the Chemische 

Fabrik Griesheim- Elektron, is obtained in the 

electric furnace, could not be ascertained. The 

latter firm started the electrolytic manufacture of 
, alkali and bleach in 1890. 

The Electrolytical Alkali Industry was very poorly 
represented. The Société d’Electrochimie, of Paris, 
exhibited potassium chlorate, permanganate, spongy 
lead, uranium carbide, chromium, manganese, and 
a few views of their works at St. Michel and Val- 
lorbe; but only a small —- wasshown. There 
was a model of the Rhodin cell (patents owned 
by the Commercial Development Company, which 
has successfully resisted the priority claims of 
the Castner-Kellner Company), for the manu- 
facture of caustic alkali and bleach. The 
Outhenin-Chalandre cells have been taken up by 
the La Volta companies at Lyons and at Chévres, 
near Geneva. The Solvay Company, of Brussels, 
which has works at Jemeppe, in Belgium, Oster- 
nienburg, in Germany, and Lubinow, in Russia, 
uses very large wrought iron cells (shown only in 
photographs) and mercury kathodes—not after 
Castner, though—over which a concentrated brine 
solution is kept in constant flow, which is regulated 
by means of sluices; no diaphragms are needed. 
In the cells.of the Austrian Association for Chemical 
Production, at Aussig, the anode and kathode lyes 
are also kept separated by gravity, with the help 
of clay bells, however, which contain the anodes. 
Corbin and Co.’s works, in Chedde and Lancey, 
Savoy, showed bleached cellulose and chlorates. 
Chlorates and large quantities of perchlorates are 
further manufactured, and were exhibited by the 
Compagnie des Produits Chimiques d’Alais et de la 
Camargue, of Pechiney, the United Alkali Com- 
pany, and the Aussig Works just mentioned. 
Brunner, Mond, and Co. obtain bleach from zinc 
chloride. The firm of F. Gebauer, in Charlot- 
tenburg, exhibited electrolysers for bleaching 
textile fibres and paper pulp of the well-known 
Kellner pattern, earthenware vessels into which 
the brine enters from below, to be decomposed by 
platinum-iridium electrodes, wires with points on 
glass, wire cages, or wire gauze. E. Peyrusson, of 
Limoges, showed electrolyses in cells, characterised 
by helical electrodes. The electrolyte or the 
mercury flows very slowly down on the helical 
path provided for it on the outside of the elec- 
trode, so that the current has full time to act 
upon the thin stream of liquid. The feed is regu- 
lated by taps above and below. These cells are 
recommended for the manufacture of alkalies of 
bleach, for the purification of sugar syrups, and 
especially for organic electrolysis. The duration of 
the electrolysis and the cs agape can easily be 
regulated in such cells, which are essential condi- 
tions for the control of organic reactions. 

Moissan’s Fluorine generators were exhibited by 
Poulenc and Meslans, of Paris. Years ago he 
isolated fluorine by the electrolysis of cooled hydro- 
fluoric acid, to which potassium fluoride must be 
added, because the acid itself does not conduct the 
electric current. The decomposition had to be 
effected in platinum vessels, as fluorine attacks all 
other metals. Quite recently, Moissan has observed 
that copper vessels may be applied, and the 
vessel utilised as anode, since the copper becomes 
almost immediately coated with a protective layer 
of copper fluoride. The anode must still be made 
of platinum, however, because fluoride is an 
insulator. In the new apparatus, a copper cy- 
linder dipping into the copper cell (the kathode), 
provided with copper strips, arranged like a kind 
of venetian blind, is utilised as a diaphragm, 
and cooled by water circulation, and the anodes 
are platinum sheaths over copper tubes. The 
whole cell is itself cooled ; the cooling is very 
necessary. For the strong currents of 15 amperes 
at 50 volts heat the liquid considerably, so that the 
electrolysis which would yield 5 litres of fluorine per 
hour, could, as a rule, only be continued for several 
minutes, The improved apparatus might help us 
toa fluorine industry. But the decomposition of 
water by fluorine, which liberates ozone and oxygen, 
is hardly likely to acquire the importance which 

n claimed for it. 
The exhibit of the Société Industrielle de 
Uzone, of Paris, really illustrated the Water 








Sterilisation Process of Marmier and Abraham, as 


adopted in Lille, which neither the various papers 
reaq by Abraham, nor the reports on the’ plant at 
Emmerin, did. A large size working apparatus was 


exhibited, which had been awarded a Grand Prix 
and a gold medal. Alternating currents of 2100 
volts are transformed up to 40,000 volts, and the 
secondary circuit comprises a deflagrator in which 
the flame-like discharge passing between two 
spheres, is broken up into a continuous series of 
small sparks by a jet of compressed air, directed 
against the spark gap. This deflagrator is in shunt to 
the ozonisers, which consists of pairs of glass plates, 
about 2 metres (6.6 ft.) square, 7 millimetres thick, 
separated by air gaps of 2 millimetres on their inner 
faces, and fixed on their outer faces against a 
series of circular cooling chambers of cast iron, in 
which water circulates. The plates and cooling 
boxes are arranged vertically. The iron boxes are 
the secondary electrodes, and the air circulates 
between the glass plates, the whole ozoniser, which 
is of large dimensions, being hermetically sealed. 
As the water becomes charged to very high poten- 
tials during its circulation, breaks have been pro- 
vided in the water flow at the intake and at the 
outlet ; in these breaks the water stream is dis- 
solved into series of drops. All parts of the 
ozoniser carrying high-tension currents are painted 
red. ‘The air is dried before it enters the ozoniser, 
where it passes between a pair of plates, either 
from the centre outwards, or from the circumference 
to the centre, from which a pipe conveys it to the 
centre of the next pair. When the apparatus is 
working, a violet glow plays over the glass; occa- 
sionally sparks are noticed, starting from rough 
points on the glass plates. The highly-ozonised air 
passes up a cylindrical column, perhaps 10 ft. high, 
against a fine spray of the water to be sterilised. 
What the tower contains is not disclosed ; it is not 
carbon, possibly gravel. Most intimate contact 
between the water and the ozone is, of course, essen- 
tial for the sterilisation. 

The plant at Emmerin was erected, on behalf of 
the municipality of Lille, in 1898, and medical and 
chemical experts have declared that all microbes, 
except the harmless bacillus subtilis, which can bear 
temperatures up to 110 deg. Cent. (230 deg. Fahr.), 
were killed. Chemically, the treatment did not 
have any undesirable effects—that is to say, the 
percentage of nitrates was not increased, whilst 
organic impurities were destroyed. The reports do 
not touch the question of costs. The inventors 
claim to sterilise 1 cubic metre of water at the 
expenditure of 1 centime, which is, roughly, 0.1d. 
per cubic yard of water. But we may have to 
double that figure, which has been questioned by 
French engineers. Moreover, the water has to 
undergo a preliminary filtering. The Tindal ozone 
sterilising plants in Paris and in Belgium have been 
abandoned after years of experimenting, and we 
should not wonder if that fate should overtake the 
Abraham and Marmier process, — they have 

ut up another installation in the Boleo mines in 
Seasio; and though the late E. Andreoli here, 
and Siemens and Halske in Berlin, and others, 
have obtained partial success with the ozonisation 
of potable water. The habitual use of water that 
has once been ozonised may not be salutary. 
Expert verdicts, based on bacteriological tests, do 
not decide that question; and one cannot help 
feeling that the ozonisation of potable water is, 
broadly speaking, a mistake, apart from exceptional 
cases. We can obtain good water by efficient 
filtering, and Marmier and Abraham start with 
filtering. Other products of ozone treatment, 
perfumes, vanillin, heliotropin, prepared by Otto, 
Verley, and others, bleached oils, &c., could be 
seen in the Chemical Section, but they had to be 
looked for. Bouillaut had treated sugar syrup 
with ozone, prepared by Verley ozonisers. Others 
have applied simple electrolysis, with electrodes of 
zine or jead, with success. But none of these appa- 
ratus were to be discovered, nor anything was to be 
seen of the Say-Gramme sugar process, which has 
been much praised, but is kept quite secret. 

Electro-Metallurgy was, on the whole, equally 
disappointing. The Transvaal building contained 
one of the few really instructive exhibits, the ex- 
traction of gold from the ores as practised on the 
Rand ; a joint exhibit of the Central Rand Com- 
pany of Johannesburg, Siemens and Halske ; and 
other firms. The electrical treatment concerns the 
deposition of the gold in very diluted cyanide solu- 
tion by means of iron kathodes and lead anodes after 
the Siemens process ; which, first applied to the 





tailings, has been extended to the slimes, and has . 
ained more and more ground all over the globe, 
or this exhibit, and te their electrically fused 

ferrotungsten and ferrochrome, and er for 

their pure metals, reduced by means of calcium 
carbide, Siemens and Halske were awarded a Grand 

ix. Copper, for instance, is reduced from its 
oxide and chloride with the help of calcium 
carbide. 

The artistic displays in gold and silver plating of 
the firm of Christofle, and also of the Maison e- 
leur and of F. Foras, were, of course, beautiful. 
Some of the striking colours were probably due, 
not only to galvanoplastic deposits of other metals, 
but also to some after-treatment. The Société 
—— de Métallurgie Hydro-Electro-chimique 
also showed some good work in tin and aluminium 
bronzes, and in electrolytic brass deposited in the 
cold. The company works partly after the patents 
of Marino, who prepares his electrolytes with 
glycerine. The selcdien-clbven mirrors of Cowper- 
Coles are not new to the readers of this journal ; 
he also showed his vanadium deposits from solu- 
tions of vanadic acid in hydrochloric acid. The 
Electro-Engraving process of Rieder, of Leipzig, 
and his ingenious machines, have been noticed on 
page 278 of this volume. The machines, it will be 
remembered, raise the plaster negative against the 
steel die about four times every minute, clean the 
parts, and return hice any new plaster 
negative required for deep etching—to their posi- 
tions with mathematical accuracy. Nickel-plating 
in a revolving drum was shown by the Electrolytic 
Plating Apparatus Company, represented by Grauer 
and Co., of Paris. 

The Copper Industry showed nothing novel. 
The Société Francaise d’Electro-Métallurgie (Sec- 
rétan-Elmore) made a good show of copper sheets, 
tubes, and wires, but the machinery could not 
be seen; the works are at Dives, Department 
Calvados. The Compagnie Frangaise des Métaux 
(works at Givet, in the Ardennes, St. Denis, 
&c., five works in France), with which the 
electro-chemist Hollard is connected, had a similar 
exhibit. Sherard Cowper-Coles and Co. explained 
their new centrifu process, with which our 
readers are acquainted. The Société des Cuivres 
de France excited interest particularly by its 
David converters. Of the direct electrolytic ex- 
traction of copper from its ores, nothing could 
be discovered ; nor was the enormous importance 
of the electrolytic refinery of copper sufficiently 
striking, though some of the eleven big American 
firms, notably the Copper Queen Consolidated 
Company, of Bisbee, in Arizona, were represented. 
Hungary has only one such refinery, at tercze- 
banya, or Neusohl. Germany was represented by 
the Elmore Company at Schladern; the often- 
mentioned Duisburg Kupferhiitte does not pro- 
ceed electro-chemically. Fine, rage ee" gp 
sheet-iron was shown by Martinet, Desolle and 
Co., of Levallois-Perret. 

Cowper-Coles and Co. also exhibited their galvanic 
zincing, with the help of lead anodes, for sheet- 
iron, boiler tubes, be. iagrams and samples 
further gave an idea of the Cowper-Coles ore ex- 
traction process for zinc and lead, and the metals 
generally occurring with them, copper, gold, silver, 
&c. The extraction is made with various solvents, 
water and neutral and acid zinc sulphate. A good 
deal has already been written on this process, 
which is being tried on a large scale with Broken 
Hill ores. Large bars of electrolytic zinc, made 
according to some Hoepfner process (possibly from 
zine sulphate and calcium chloride, and electrolysis 
of the resulting zinc chloride with the aid of 
diaphragms of nitro-cellulose), were exhibited by 
Brunner, Mond, and Co., of Winnington. The 
zinc of Siemens and Halske was reduced from ore 
in the electric furnace ; they had also some well- 
zinced iron on view. 

Aluminium and Aluminium Alloys could be found 

in many parts of the Exhibition. A great deal can 

evidently be made in aluminium or some of its 
alloys; but the application has hardly advanced 
much. The Compagnie des Produits Chimiques 
d’Alais et de la Camargue (late Société Pechiney), 
which was awarded a Grand Prix, made a very 
leasing display with art objects, little statues, 
usts, &c., in cast aluminium, looking more 
like platinum than like aluminium. At the original 
works of the company at Salindres, the St. 

Claire-Deville process has been in use since 1859 ; 

recently the company has acquired works at St. 





Michel, in Savoy, where the Hall process is em- 
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ployed. The Société Electro - Métallurgique 
Procédés Héroult, works at Froges, Gardane, and 
la Praz, exhibited some fine castings and other 
products of almost pure aluminium, a large, linked 
chain round aluminium posts, wires, tubes, sheet 
metal, autocar frames, &c. The Aluminium Foun- 
dry of Maxime Corbin, of Paris, had more in this 
line in light bronzes, pulleys, gearings ; it looked as 
if the autocar development lent a strong support to 
the aluminium industry. Legros, of Paris, showed 
principally cooking utensils in aluminium. The 
aluminium works of other countries were repre- 
sented only by the British Aluminium Company 
(at Foyers), process Héroult; the Rheinfelden 
Works; and the Pittsburg Reduction Company 
(process Hall). The Allgemeine Elektricitiits- 
Gesellschaft, of Berlin, showed aluminium under- 
ground cables. 

The secret aluminium welding process (without 
solder), of Heraeus, of Hanau, may become impor- 
tant; a wire, 5 ft. long, 0.3 in. in diameter, con- 
sisting of twelve pieces, was examined with much 
interest. The process is also applicable to sheet 
metal. Aluminium cables, twisted of } in. wires, 
were in use in the Electro-chemical Annex. The 
so-called aluminium deposit of B. Hofmann, of 
Luxemburg, claimed to have been reduced from an 
aqueous solution, was regarded with considerable 
scepticism. Of alloys of technical value are to be 
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mentioned the abradium, a tungsten - aluminium 
alloy, of the Abradium Company, of London ; and 
the partinium, probably a copper and tungsten com- 
count, of Partin. The magnalium of Mach, of 

erlin (to which we referred in our issue of October 
20, 1899, on page 503), is an alloy of aluminium and 
magnesium, of interest to scientific instrument 
makers, because it is bright in colour, very light, 
and can be worked like brass. The Lithium foil 
and wire of Guntz has hardly more than scientific 
interest. 

Electrolytic Magnesium, and further, Sodium 
(Castner process) were exhibited by the Chemical 





Main, a firm which has been very successful in its 
electrolytical enterprise. . 

The two great Nickel works—the Canadian Copper 
Company, of Sudbury, and the Orford Copper 
Company, U.S.—had sent electrolytic nickel elec- 
trodes, and the ores from which they are obtained. 
The nickel and ferronickel of Siemens and Halske 
was one of the reduction products, prepared with 
calcium carbide. 

Chromium, Ferrochrome, Molybdenum, Tung- - 
sten, Uranium, could be found in several sections, 
the chromium and its alloys particularly in lumps 
of very large size. The aluminium-thermit process, 


Works Griesheim-Elektron, of Frankfurt-on-the- | to which we owe several of them, was demonstrate 
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in the Annex ; the process has fully been described 
on pages 386 and 450 ante. In the Chemical 
Section, Goldschmidt had also some Tin, elec- 
trolytically recovered from scrap and waste. The 
ferrochrome of Siemens and Halske has already 
been alluded to. The firm La Néo-Métallurgie, of 
Paris, and also Poulenc Fréres, effect the reduction 
of these metals—molybdenum, tungsten, uranium— 
after Moissan. 

Electrolytic reductions and the far more complex 
oxidations of Organic Compounds, fixation of the 

ogens, and electrolytic syntheses, have already 
acquired considerable importance. Exhibitions are, 
aenret, not the place where such work can be 
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A few words should be said on Resistances, Insu- 
lating Materials, and Apparatus. The platinum- 
silicon of the heater resistances of Heraeus forms 
a thin film on earthenware rods, } in. in diameter. 
These rods can be inserted, without special insula- 
tion, in boiler tubes, and their films resist the 
action of acids, bromine, &c. Resistances of more 
than 150 ohms are cut with a screw-thread or wound 
with fine wire of platinum-silicon. Davoilée and 
Co. bake for the same object china with powdered 
nickel. The Ambroine of the Société Frangaise de 
l’Ambroine, which was mentioned as a material for 
the manufacture of accumulator boxes, is a com- 

ound of asbestos, mica, and some rosin or wax. A 
me variety of glass vessels and insulators was dis- 











played by the Manufactures des Verresde St. Gobain. 
The magnesite bricks and crucibles of Veitsch, of 
Mitterdorf, in Styria, also deserve mention. 
Earthenware vessels for electrolyses had been sent 
by the German Earthenware Works of Friedrichs- 
feld, in Baden, and by the Clay Works of Betten- 
hausen, near Cassel ; x Be vats be the Slate Works 
of Angers. 

The platin-iridium anodes of Heraeus enjoy a wide 
reputation. Those of the Kellner design, used for 
bleaching, have already been alluded to ; for other 
purposes, gauze or foil of this alloy is applied, and 
the thin foils, not in themselves firm enough to serve 
as electrodes, are cleverly combined with stouter 
metals. The electrolytic cell of Professor Etard, of 
Paris, for working under pressure, is a novelty ; it 
consists of a steel oylinder with perforated conical 
china stoppers, which are held in position by 
screwed-on caps. 

A very comprehensive and well-arranged exhibit 
had been supplied by the Institute for Chemical 
Physics of the University of Géttingen. This 
exhibit comprised also Coehn’s electrolytic carbon 
— (from solutions of carbon electrodes in 
sulphuric acid) and his cobalt peroxide, which 
affords a means of separating cobalt from nickel, 
analytically, and, it has been claimed, metal- 
lurgically ; nickel does not form a xide. 

Since mention has been made of several Grands 
Prix, it should be added that the Solvay Company, 
of Brussels, and the Acheson Carborundum Com- 
pany, of Niagara Falls, were also distinguished by 
this award. 

Erratwm.—In the first part of this Peper, third 
column of page 596 ante, a semicolon has been mis- 
placed. It should read: ‘‘; in the cells for rapid 
discharge, the outside pockets are formed by very 
fine lamellze.” 





ALDERSHOT CAMP SEWAGE FARM. 

Tue man who enters upon an inquiry into the 
working of sewage farms finds himself confronted 
with an immense amount of conflicting evidence. 
On the one hand, he hears that they are rigger 
successful, that they extract all, or nearly all, the 
manurial constituents of the sewage, and turn out 
an effluent equal to spring water. On the other 
hand, he learns that a sewage farm is only a super- 
ficial cesspool ; that it pollutes the air for a mile 
round, and that the sewage runs away in & 
more advanced and putrid state of decomposi- 
tion than it enters. He is bewildered between 
the statements of advocates and opponents, and 
finds it difficult to form a correct judgment. 
Of one thing he is. quite certain, however 
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that a sewage farm can be an intolerable nuisance. 
That is a matter about which he can satisfy himself 
fully by a-little personal investigation. As to 
whether it may be the sweet and hygienic pro- 
perty which it is often declared to be, he finds more 
difficulty in deciding. He may go to several farms 
and find each in a tolerable condition at the time 
of his visit, but there is no trustworthy evidence that 
this condition is uniform. A little experience of 
the world makes us all distrustful of virtue that 
claims to have no lapse, either in men or things, 
and the protests of the farm manager are generally 
taken with a pinch of salt, the more so that a little 
acquaintance with that class of man shows that 
their olfactory powers have become blunted by 
the odours among which they live. The in- 

uirer, therefore, comes at last to the opinion 
that sewage farms are often objectionable ; 
that sometimes they satisfy reasonable conditions, 
but it is difficult to be certain that even then they 
are uniformly maintained at this standard. Hence 
he is always ready to adopt some previous method 
of purifying the sewage, such as precipitation or 
bacterial filtration, or whatever promises to leave 
the land as little work to do as possible. While 
admitting that land can, and does, deal most 
successfully with sewage in some ‘instances, he 
avoids putting any strain on its powers that he 
can avoid. 

All this, of course, is well known, and it would 
not be worth while to repeat it, were it not that 
we are about to describe a sewage farm which 
forms an excellent object-lesson to all who desire 
to find the truth on this subject. The Aldershot 
Camp Farm began operations in 1865, and for more 
than fourteen years it satisfied the military autho- 
rities and the neighbours. Then it gradually de- 
clined until it became a by-word and a loathing to 
the district, and a menace to the public health; 
finally to be again raised to even a better sanitary 
condition than at first, and to be an example of all 
that such an institution may, and should, be. At 
different times in its history it has furnished 
evidence of exactly opposite kinds. Formerly, and 
recently, the advocate of land treatment could 
point to Aldershot as incontrovertible evidence in 
favour of his ideas. Between these two periods 
his opponent could truthfully describe the place 
as a putrefying quagmire. Yet during the three 
periods the land remained the same; the sewage 
was of the same quality, and practically of 
the same amount, and, generally, there was no 
change of conditions, except in one respect—the 
management. Herein lay the difference, and if 
those who go to inspect sewage farms would pay 
more attention to learning the habits and objects 
of those in charge of them, they would often gain 
more information than can be gathered from 
walking over the fields and looking at the ditches. 
There are three purposes which sewage farms are 
made to serve: (1) To purify sewage; (2) To 
grow crops ; and (3) To provide comfortable berths 
for those employed on them. Now, it is only 
when the second is given a very subsidiary place, 
and the third no place at all, that success is 
attained. The t — is to get a pure effluent— 
that is, the product of the farm; the crops are a by- 
product, while the ease and comfort of the manager 
can only be compared to poisonous weeds, which 
spoil everything onthe place. What would be said 
of the manager of a gas works who lowered the 
illuminating power of the gas in order that he 
might get more tar and ammonia? Yet to do so 
would no more unreasonable than to degrade 
the quality of an effluent in order to get a bigger 
crop of cabbages. Greed and incompetence have 
been the two evils that have ruined sewage farm- 
ing, and it is only when the reins are in the hands 
of strong and capable men who can defy economical 
temptations, either from within or from boards an 
committees, that it has a fair chance. 

The Aldershot Camp Farm has two important 

ints in its favour, but these are partly balanced 

y several inconveniences. Its one grand feature is 
its soil. Although by no means uniform, this may 
be described as pure sand for a depth of several 
feet. Where it has not been cultivated, this sand 
is of a beautiful brown colour; but cultivation 
naturally spoils its appearance, and in time it 
becomes sooty. Nevertheless, it preserves its open 
texture, and a newly-prepared seed bed is almost 
as heavy walking as the seashore above high-water 
mark. It makes, in fact, an ideal nidus for 
bacterial action ; indeed, it is too ideal from the 
agricultural point of view, for the nitrates are 





rapidly washed through it, and there is little, or 
no, accumulation of fertilisers in the soil, such as 
would occur if it contained some alumina. Unfor- 
tunately, the land is very nearly level, and it 
is only by t care in alignment that sufficient 
fall can be obtained in the drains. The other 
important feature is that no storm water comes to 
the farm. When the camp was first drained by 
the Royal Engineers they determined, with a wise 
foresight, to adopt the separate system, and send 
nothing to the farm but genuine sewage, the rain- 
water being otherwise dealt with. It needs only a 
moment's thought to show what a vast difference 
this makes to the working of the farm. It renders 
its management largely a matter of routine ; each 
day a definite quantity of sewage, arriving at ex- 
pected times—most in the forenoon, less in the 
afternoon, and scarcely any during the night—has 
to be dealt with. Were the rainfall included, the 
flow would be four times as great some days as 
others, and often er at night than during day- 
light. Again, it would be much greater in winter 
than in summer—that is, when the land was least 
able to deal with it, the greatest work would have 
to be done. A sewage farm that gets all the storm 
water of the district is like the South-Western 
Railway during the race season: it is liable to 
periodical congestions which are fatal to regular 
and successful working. 

The position of the farm is very near to the town 
and to the hospital ; but this is possibly a blessing 
in disguise, as far as the farm is concerned. Hi 
it been further away a less elevated standard 
would probably have satisfied the authorities, with 
the result that a worse effluent would have found 
its way into the Thames above the intakes of the 
London water companies. 

We do not propose to write the history of the 
Aldershot sewage farm in detail, as the early 

rtion of it can be read in the ‘‘ Journal of the 

yal Agricultural Society of England for 1879,” as 

a report of the judges in a competition for a prize 
of 1001. for the best managed sewage farm in 
England. It was at that time in the hands of Mr. 
Blackburn. He had been employed by the War 
Department to level about 100 acres of the rough 
heath, after some unsuccessful trials of chemical 
precipitation, and for 14 years he had worked 
the farm to the satisfaction of all concerned. 
After he left a dairyman took over the ground, 
using it to feed a herd of 50 cows, and it was 
during his tenancy of 14 years that the place fell 
into such disrepute. In addition to the farm 
itself, he rented some fields on the banks of 
the River Blackwater, and poured sewage on to 
them. Whether it was that these fields were not 
underdrained, or whether the fall was too small, we 
do not know, but it is certain that they gained the 
reputation of being the vilest portion of a very 
unsavoury area. It was natural that the result 
should be bad; the tenant was in business to 
make money, and not to produce a pure effluent. 
The drainage from the farm might have had all 
the virtues that Band of Hope hymns ascribe to 
water, but it would have brought nothing into his 
cket. His object was to produce milk and 
utter, and he worked the land to that end. The 
purification of the sewage became the by- 
— and one that had no market value, and 
ence very little of it was effected. After 
fourteen years of mismanagement the camp farm 
had acquired such a bad reputation for smells and 
accumulation of filth that all the authorities and 
neighbours adopted a theory that the nuisance must 
be ended by removal of the camp sewage to some 
distant place. The District Council of Aldershot, 
in trouble about their own sewage, and coveting 
the power to make Government pay rates on War 
Department buildings, pressed this theory with an 


dj offer to relieve the War Department of all re- 


sponsibility for camp sewage, and for five years, 
1892-97, a draft agreement to that effect was 
bandied about between the solicitors of its two 
parties who mutually desired the happy consumma- 
tion of that agreement. 

So confidently was this anticipated, that all 
remonstrances by medical officers against the 
selection of a site for the present Connaught 
Hospital, overlooking the camp farm, at a distance 
of 180 yards, were brushed aside by assurances 
that the then existing sewage outfalls would be 
removed 2 miles away before the hospital could 
be completed. But on the passing of the Thames 
Conservancy Act, 1894, it became necessary to take 
immediate steps to abate the fouling of the Black- 





water tributary of the River Thames, and with 
that view Lieut.-Colonel Jones, Assoc. M. Inst. 
C.E., was directed to report to the War Office in 
June, 1895, what could be done to palliate the 
evil during the two or three years which it was 
anticipated must elapse before the district council 
could complete arrangements for taking over charge 
of the camp sewage. 

Colonel Jones stated his conviction that no better 
site for the permanent disposal of camp sewage 
could be found, and, on appointment as manager, 
June 20, 1895, he undertook to run the temporary 
= with the co-operation of the Royal Engineers, 

ampered as improvement was by considerations 
of its provisional character, all was nevertheless 
planned to take its part in permanent working, 
and when the War Department became convinced, 
on report of the Director-General Royal Army 
Medical Department, that the hospital could be 
opened while the camp farm remained the site of 
permanent sewage disposal, no new principle had 
to be initiated, and it only remained to follow Mr. 
Blackburn’s advice tendered more than thirty 
years before that date. 

Lieut.-Colonel Jones has now been in charge of 
the farm for five years, gradually undoing the 
result of past neglect, and bringing it again into a 
satisfactory condition. A few weeks ago we visited 
it, going over every part, and can testify from 
personal experience that it is quite free from 
nuisance, and that. it fulfils its purpose most satis- 


ad |factorily. It deals with the sewage of about 20,000 


persons, the amount received being about a million 
gallons a day, as the water supply is very liberal. 
This sewage comes through three sewers, each of 
which delivers to a separate settling tank, as shown 
by the plan on page 693. One of these tanks we 
found, to our great surprise, to_be close to the 
main road, where it could be seen, and, if possible, 
smelt, by all that passed. The situation certainly 
argued a firm faith in the process adopted, and a 
resolute determination to carry it out perfectly. 
Most engineers would have desired a site that 
afforded better protection from prying eyes, and 
one that would have interposed a few hundred feet 
between their tanks and the noses of the public. 
The levels, however, prescribed this site, and 
Colonel Jones did not fear to accept it. 

At the time of our visit, a warm autumn day, 
sewage was flowing through this tank, which lies 
to the north of the farm buildings, and had been 
doing so for several days. The incoming sewage 
was perfectly fresh, and contained many solid 
feeces, as it had not undergone a long journey 
through tortuous sewers, nor had it been pumped. 
Most of these were detained by a grid. The rest 
went into the tank, which is built in dupli- 
cate, as shown by the photographic view (Fig. 2), 
one-half being in use, while the other is being 
cleaned. Here the solids were gradually deposited, 
this operation being aided by the fact that the 
sewage enters at the deep end of the tank, and 
escapes at the shallowerend. Hence the sludge has 
a tendency to keep away from the outlet, and to 
slide down to the still region near the inlet. The 
surface was covered with scum, which shut off light 
and air from the liquid, and brought about many of 
the conditions aimed at in a ‘‘septic tank.” A 
strong raw sewage was flowing into the tank, and 
after a stay there of a few hours, was passing out 
into the distributing channels, after dropping part 
of its insoluble portions, and taking another part 
into solution. The sight was not exactly pleasant 
to view, except, perhaps, in a scientific sense, but 
there was no smell to complain of. From the lowest 
corner of the tank a sludge conduit runs at a fairly 
sharp gradient to the middle of an adjacent 
field. Here is a t heap of straw manure 
brought from the cow shippon3, and into this the 
sludge is delivered every few days. It is then 
mixed with the straw and other refuse, and, after 
rotting, is finally carted away and distributed over 
the land. We can quite believe that this operation 
is attended with stench, just as is that of un- 
covering and spreading farmyard manure. We 
have heard farmers say that such odours are 
healthy; we never believed the statement, but 
certainly they are unavoidable, both on a sewage 
farm and on an ordinary farm. We were parti-_ 
cularly struck with the ease with which the sludge 
is got rid of—often it is an intolerable nuisance on 
a sewage works, and can be neither sold, given 
away, nor utilised. At Aldershot it receives decent 
burial in the straw, and is seen no more. Much 
of the liquid leaks away into the sand beneath, 
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while the solid, though covered, is easily accessible 
to the air, and aerobic bacterial action can go on 
under the best possible conditions. As has been 
lately pointed out in the Times by Colonel Jones, 
the best method of getting rid of refuse in the 
neighbourhood of camps is to bury it lightly, for 
Nature’s best scavengers require air and darkness 
to do their work properly. If the burial is too deep, 
they cannot get air ; while if the stuff is left un- 
covered on the surface, there would be nuisance. 
There is a happy mean which enables animal matter 
to be rapidly decomposed with little evolution of 
putrescent gases. 

To return, however, to the tanks. No chemicals 
are used. The effluent falls in a thin stream 
over a weir, curved to give additional length, 
in order that it may absorb oxygen from the 
atmosphere, and then goes away to the farm. 
There are, as we have said, three such tanks, 
their positions being determined by the direction 
of the sewers and the levels. Originally the farm 
was of a sony triangular form, but lately an 
extension at the northern end (see plan) has been 
added, and furnishes employment for the hands in 
levelling and draining in the intervals of attending 
to the crops. The whole area is drained to one 
lowest point, where the effluent is discharged from 
three collecting pipes of 15 in., 12 in., and 9 in, 
diameter respectively, into a ditch which leads 
into the River Blackwater. The main channels 
run, of course, at right angles to the contours, and 
the overflow channels along the contours. The 
method of working is as follows: The land is 
ploughed, and harrowed, and rolled until it presents 
a perfectly even surface, sloping gradually in one 
direction. Then, by means of a level, lines are 
drawn starting from a channel, and running 
almost along a contour, but just edging away 
from it sufficiently to give a trifling fall. These 
lines are about 60 ft. apart. By means of the 
spade, channels are dug along the lines for the 
sewage to flow in. At every overflow channel 
the main channel has a sluice block in it, of the 
kind shown in Figs. 3 and 4. These are made in 
earthenware by Mr. J. C. Edwards, of Ruabon. 
By putting a sheet iron sluice door in the groove 
provided, the longitudinal flow can be stopped, and 
the liquid turned into a side channel. This is 
gradually filled, the far end being blocked, and 
then it overflows in a fine sheet across the plot of 
land intervening between that channel and the 
next. In three or four days it has reached 
the latter, and then the flow is shut off and 
diverted into another channel. The area of land 
is then sown with Italian rye grass and is 
left for some considerable time, until the seeds 
have rooted themselves sufficiently to prevent 
being washed out of the ground by the irri- 
gation. The grass grows rapidly in the spring 
and produces a crop every four weeks. It is 
reaped, and most of it is taken to the cows in the 
green state, only a small quantity being made into 
hay. Immediately the crop is removed the ground 
is thoroughly irrigated again, and is then left for a 
second crop to grow, there being five or six mow- 
ings between April and October. The land is worked 
in this way for some three years, by which time 
the vegetation has become so very irregular that 
the irrigating stream has ceased to flow into a 
sheet, and now follows channels between the 
most vigorous patches of growth. The land is then 
ploughed up and a fresh start made. It is an 
essential feature of sewage farming that the liquid 
must always flow; immediately it stagnates it 
begins to stink. Further, it is only in certain 
states of the growth of a crop that sewage can be 
applied to it. Evidently it would be most objec- 
tionable to irrigate grass almost ready for cutting, 
for then the cows would get fodder steeped in im- 
purities. It is these limitations which demand so 
much attention on the part of the manager of a 
farm, and call for vault ak extended area. The 
Aldershot farm is of 130 acres, and receives daily, 
as already stated, 1,000,000 gallons of sewage. 

is weighs nearly 5000 tons, and represents a 
layer four-tenths of an inch deep over the entire 
area. Taking the average selinaal eaintelt at 24 in., 
it would seem that the farm receives six times as 
much sewage as it does rain. Such a quantity 
— great care in distribution to prevent water- 
°gging, and it is no wonder that on clay soils much 
of the sewage often flows over the surface and 


never reaches the under drains at all. 


of 


A sewage farm will produce an immense amount 
rye grass during the summer and autumn, and it is 
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important to be able to dispose of this to advantage. 
For, although it is a sanitary sin to endeavour to make 
a profit out of the purification of sewage, yet there is 
no reason why the costs should not be reduced as far 
as possible by business-like trading. Direct sale to 
cowkeepers is found to be difficult, and hence Colonel 
Jones has placed a herd of stall-fed cows on the farm ; 
he sells the milk and butter derived from them in the 
camp, in competition with other dealers. New cow- 
houses (Fig. 5) have been erected of a very superior 
kind, affording 1000 cubic feet of space to each 
beast, and here the cows are fed and milked. 
Their lives are ordered on precise lines ; at certain 
hours they are fed, and when the meal is consumed 
the fragments are cleared away, and the troughs 
filled with running water, so that the animals may 
not be distracted while leisurely chewing the cud. 
All the milk is weighed, and its cream contents 
tested under the superintendence of Miss Holbrow, 
the dairy mistress, who holds a first-class certificate 
in the science and practice of dairying from the 
Midland Institute. The outstanding feature of the 
cowhouses and dairy is strict cleanliness, while the 
milk carts are as bright as paint can make them. 
There is no attempt at concealment in deference to 
prejudices against sewage farm milk. The carts bear 
the initials ‘‘W. D.” onthe panels, and no difficulty 
is found in obtaining a sufficient demand. The 
name of the War Office is a guarantee that there 
will be no water added and no abstraction of cream. 
The cows never leave the shippon, and live an easy 
life, free from the worry of flies and the fatigue of 
being driven to and from pasture for milking. 

The Government horses of the camp have been 
supplied for the last five years with all the green 
forage demanded by cavalry and artillery com- 
manding officers. From twenty to thirty young 
stock, grazing on the common by day, are fed at 
night with rye grass carted to their strawyard, and 
some of that grass is sold to outside customers ; 
but all these demands are of a casual nature, not 
to be depended on to clear the ground of crops in 
due rotation. Milk and butter, on the other hand, 
are in constant demand in the camp, and a herd of 
cows stand always in need of regular feeding, 
thereby promoting the regularity of clockwork 
essential to good sewage disposal. 

One of the greatest difficulties attending the im- 
provement of this farm in the precincts of a mili- 
tary camp was the non-existence of the right kind of 
farm servants on the spot, and for three years it 
was dependent upon labourers living two or three 
miles distant. Now, however, houses have been built 
for the farm bailiff, and others, and with the induce- 
ment of good gardens, manure gratis, and allowances 
of fuel and milk, a staff of really good agricultural 
labour has been attracted and established on the 
spot, to form a nucleus, which renders the farm less 
dependent upon the casual labour which still comes 
from long distances to a large extent. War Office 
red-tape had to govern the design and plan of these 
buildings, which are consequently more fitted, with 
their two bed-rooms only to each house, for occupa- 
tion by the limited families of short-service soldiers 
than for prolific farm servants; but on the other 
hand, the conveniences of water laid on, wash- 
houses, &¢., are attractions which few country 
labourers’ cottages can afford. 

The management of this and other sewage farms 
having been under close observation by the chemists 
and engineers of Lord Iddesleigh’s Royal Commis- 
sion during the current year, after its previous 
examination of the modern ‘‘ Bacteriological ” ex- 
perimental systems, we may leave the issue of any 
comparison of results to that authority. We, how- 
ever, append several analyses of the effluent made 
by the Thames Conservancy without notice, and it 
will be seen that they are fairly satisfactory. The 
report of the examiner in each case was ‘‘ Not a 
bad effluent.” 

Colonel Jones has been known to sanitarians, 
first, for his persistent advocacy of ‘‘ The Separate 





System ” of town sewerage from the year 1868 until 
its acceptance by engineers generally about 1881 ; 
secondly, as an ally of Mr. Isaac Shone for the em- 
ployment of compressed air in all cases when sewage 
cannot be brought to its destination with sufticient 
Mrwagn d by gravitation ; and thirdly, for partnership 
with the late Mr. J. Bailey Denton, C.E., in the 
Canvey Island scheme for the London sewage. In 
recent years he has contributed papers to the 
Journals of the Association of Municipal and Sani- 
tary Ergineers and the Sanitary Institute on the 
supreme importance of securing good management 
and intelligent manual labour for sewage dis 
advocating the extension of technical education in 
that direction by county councils—a reform which 
has not yet been adopted by any of those bodies. 

It is a pleasure to us to chronicle the good 
results attained by Colonel Jones, acting under 
the direction of the Royal Engineer officers, not 
only on account of the benefits he has conferred 
on the camp and town of Aldershot, but also because 
this farm is a demonstration of the truth of the 
principles he has preached under much discourage- 
ment for many years. It has been converted 
by intelligent treatment from a nuisance and a 
continual menace to health, into a model estab- 
lishment in which all the operations go on in 
a regular and orderly manner, and in which waste 
animal products are broken up by the kindly opera- 
tions of Nature into their original innocuous ele- 
ments, and many of them are utilised as plant food, 
to re-enter the cycle of supporting first the lower 
creation and then man, and finally returning to 
the farm for a second conversion. ll this is 
effected without annoyance to the neighbourhood. 
We do not say that there is no smell, but there is 
none that the ordinary dweller in the country would 
raise any objection to. We who live in towns grow 
critical in this respect, and feel uncomfortable in an 
average farmyard. We are apt, therefore, to judge 
too harshly in this respect. Agriculture can never 
be carried on without the decomposition of organic 
substances, and the fact that this is taking place 
on a sewage farm does not necessarily render it 
more objectionable. 

It is only fair to add one word of caution. Tho 
130 acres of barren sand which have been made 
to bear half a dozen heavy crops a year were 
almost exactly euited for the purpose. ere was 
a hard pan 2 ft. or 3 ft. below the surface, which 
had to be broken up; but in other respects 
the ground was nearly all that could be desired. 
The methods adopted at Aldershot, therefore, 
might not be equally successful in another locality. 
A heavy clay soil cannot be dosed with sewage 
in the same way as sand can. It needs great 
expense in draining and burning, and rendering 
porous in various manners, and even then it 
is less ready to deal with liquids than sand. 
This, however, is only repeating in other words, 
that sewage farming must be controlled by in- 
telligence. Immediately it is made a matter of 
routine, it fails, and we have the usual outcry. 
Intelligence needs to be exercised also before the 
farm is commenced ; if the requisite area of land, 
consideration being had to its quality, cannot be 
obtained, then any attempt is foredoomed to failure, 
unless the work to be done is first reduced by pre- 
cipitation orfiltration. Just now filtration is in vogue, 
and has given very promising results in many places, 
just as sewage farming has done again and again. It 
may be that it will provide the eventual solution of 
the problem ; but disaster sits waiting for those 
who think that they can adopt the system without 
thought, and run it without expense and care. The 
sanitarian has to purify his sewage, as the painter 
mixed his paints, with brains. ‘ 
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FOUR-SPINDLE SEMI-AUTOMATIC LATHE AT THE STANLEY SHOW. 

















Fic. 5. 


MACHINE TOOLS AT THE 
STANLEY SHOW. 


Messks. C. W. Burton, Grirrirus, anp Co., 
of Ludgate-square, E.C., have the ag: gy 
novelty in this year’s show, in the shape of a 
four-spindle semi-automatic lathe, illustrations 
of which we give this week on the present page 
and e 704, and which we now propose to 
dean. 

The fundamental idea embodied in the machine 
is that four pieces of work may be operated on at 
one time, each piece being held by a separate 
spindle, and each ing successively under the 
action of tools in each of the four tool-holders 
which are in alignment with the spindles ; supple- 
mented, if necessary, by that of four other tools 
on various slides. The result is that when the 
+ a may call it a vertical turret—has in 
the course of one revolution presented each piece 
in turn to the various tools, four pieces of 
work will have been completed. It is a case 








of multiplication of cutting edges, which, instead 
of being brought round in succession to a single 
piece of work, act simultaneously on what is 
really a four-spindle lathe, only that the spindles 
are not arranged in line, but around acircle. Yet 
the machine is not burdened with complication, 
neither is stiffness or strength sacrificed for these 
advantages ; but it is built wholly in harmony with 
modern ideas of what a machine tool should be. 
We will now trace out its details by the aid of the 
illustrations. 

The general appearance of the lathe can be 
gathered from Figs. 1 and 2, page 704, which 
are front and rear views respectively. The 
massive headstock, seen also in Fig. 3, on the 
present page, comprises a long cylindrical casing 
which incloses the cylinder that carries the four 
work spindles. These have their bearings in the 
cylinder at centres fixed equidistantly from its 
centre, so that each one throughout its rotation 
occupies exactly the same radial position, and the 
axis of each comes into alignment with the axis 
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Fig.6 Full Size. 


of each tool-holder in the tool carriage, which slides 
on the bed. The tool carriage is shown by Fig. 4. 
The cylinder of the headstock is rotated by means 
of a toothed ring seen in Fig. 1, having both external 
and internal teeth. By meansof the first it receives 
movement from the two-stepped driving cones— 
see Figs. 1 and 3—through back gear, and the 
internal teeth transmit the movement to four spur- 
wheels, one of which encircles each lathe spindle. 
The result is that the four spindles rotate in the 
same direction as the cylinder, with speeds regu- 
lated by two changes of back gear, and all at the 
same rate. There are two types of spindles 
fitted, the differences in which we shall note pre- 
sently. : 
The tool carriage, which is shown to the left in 
Fig. 1, to the right in Fig. 2, and independently in 
Fig. 4, carries its tools in four cylindrical holders 
that pass clear through the head of the carriage. 
Its long base, sliding over a broad bed, gives ample 
stability to the tools. It is moved by rack and 
pinion, rapidly by hand, or fed slowly by power, 
and has automatic stops. The alignment of these 
tool-holders with the work spindles is, as already 
mentioned, embodied in the construction of the 
machine. Their longitudinal relations to the work 
being tested is regulated for each holder separately. 
That is, the traverse of the head is first fixed by its 
stop, and then each holder is adjusted in ret 
tion thereto, to suit the particular tool whic 
it carries. The automatic traverse of the head Z 
effected by the three-stepped cones seen at the 
right hand of the rear view of the lathe in Fig. 1, 
and thence through the back shaft which runs 





longitudinally behind the bed. The cross handle 
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BROCKIES AUTOMATIC CHUCKING LATHE AT THE STANLEY SHOW. 
CONSTRUCTED BY THE WOLSELEY SHEEP SHEARING MACHINE COMPANY, ENGINEERS, COVENTRY. 
(For Description, see opposite Page.) 
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for racking back, and for use when fixing up tools, 
is seen at the front (Fig. 2). 

There is also a cross-slide which traverses longi- 
tudinally, and has two tool-holders ; besides which 
an independent top tool is fitted for the front top 
spindle (see Figs. 1 and 2). T'wo tools can be set 
in the rear holder of the cross-slide, and these, 
with one on the front holder, and one operated from 
the bar above, and the four tools in the cylindrical 
holders in the head, make up the maximum 
number of eight, which can be brought to bear on 
work held in the spindles in the course of a single 
revolution of, the headstock cylinder, during which 
period, it must be remembered, four distinct and 
separate pieces will have undergone tooling pro- 
cesses simultaneously. 

A beautiful feature in the actuating mechanism 
is, that the automatic feed which is imparted to 
the tool carriage actuates the rest of the tools. 
This, which is effected, as already stated, pri- 
marily from a belt from the back gear spindle 
driving first to the tool carriage, is transmitted 
thence to the cross-slide and to the top tool bar. 
Bars and levers afford the means by which these 
movements are transmitted to the tool-holder above 
and to the cross-slide. One of these levers on the 
top bar, seen clearly in the front view of the lathe 
Fig. 2, being put in motion by a stop seen on the 
bar, presses the tool slide, and feeds the tool 
downwards. The rear cross-slide has a lever 
underneath the carriage, also visible in Fig. 2, 
which actuates theshinder slide, pulling it for- 
wards to the work. The front slide, which 
is used for cutting off only, is moved forward 
by hand, the attendant operating that, and then 
the wire feed by the long lever seen in 
front of the headstock immediately afterwards. 
Another lever seen at the front of the headstock 
at the base has to be moved by the attendant each 
time a set of operations is finished. This with- 
draws a locking bolt from the cylinder that carries 
the spindle, and so permits it to rotate through a 
quarter of a revolution in order to bring the 
spindles round into line with the succeeding set of 
tools ; after which the locking bolt returns auto- 
matically into its next hole. The speed of the 
cylinder is checked by a brake controlled by a 
knob seen in front of the headstock casing, at the 
centre, A lever to the right of the tool carriage 
puts the automatic feed into action. 

As each of the spindles is driven by the ring of 
teeth already described, it is clear that the speed 
of any one spindle must be the same as that of the 
others, and also its direction of rotation must be 
constant. Since this unalterable element in the 
design would interfere with screw cutting, and 
prevent running screwing tools off the work, gear- 
ing is therefore introduced by which the speed of 
the screwing tools is reduced for cutting, and then 
run off at an accelerated speed. And, of course, 
the same mechanism can be used for slow turning 
as well as for screwing feeds. The way in which 
this is effected is by differential gearing enclosed 
in the head. And, though we speak of reverse, 
there is no reversal of motion, but a different 
speed only which produces the same result as 
running off, and this is automatic in character by the 
engagement of friction devices in the head. Since 
the two sets of spindles—those in the lathe head, 
and the screwing spindle, always turn in the same 
direction, the speed of the latter is arranged to run at 
half the rate of the former when screwing has to 
be done. The result is a suitable speed for screw 
sutting. And when the screw is finished a friction 
levice automatically throws a set of gear into 
motion, which drives the screwing spindle five 
times quicker than the headstock spindle, and so 
a running-off speed is obtained. 

The top bar, seen in Figs. 2 and 3, which actuates 
the top tool slide, fulfils another function besides 
turning, namely, recessing shoulders radially from 
the spindle. It is seen to be fitted with collar 
stops which are adjustable, and springs; so that 
at a certain place, predetermined by the stops, 
the tool slide is forced to make a radial move- 
ment, cutting a recess. We saw a brass nut fora 
union, having a recess so turned. Three-quarter 
inch nuts produced thus, from drawn hexagon bar, 
are made at the rate of 1800 in a day of ten hours, 
being faced on both sides, bored, screwed, and 
recessed. Two sets of stops are fitted, so that if a 
piece requires two shoulders, the stops can be 
adjusted to cause the tool to make its radial cut ; 
then traverse, and stop at the next shoulder. 

There is no eunel difficulty in rigging up the 





tools in this machine, since they do not differ from 
those used in ordinary turret lathes. The same 
time would therefore be occupied in fixing up each 
case. Although the lathe is arranged at the 
Stanley Show to perform a special set of operations, 
on a piece shown in Fig. 6, many other specimens 
of its work were exhibited in a case, including both 
those from bar and from castings. No operation 
seems to lie outside its capacity, in boring, turn- 
ing, facing, threading, or screwing ; while, if de- 
sired, a chasing bar can be added above for long 
threads. 

With regard to castings, though the lathe exhi- 
bited is fitted for bar work, it is also made for 
operating on castings, in which case spindles of a 
different type are fitted in the headstock. The 
upper spindle, in Fig. 5, is the one which handles 
castings, the lower one is for bars. The differences 
in the two are as follows : 

The spindle for castings has a three-jawed self- 
centring chuck. The spurwheel by which it is 
driven can be disengaged by friction discs, to 
permit of its rotation being arrested while work is 
being put into, or removed from, the chuck, so 
avoiding the necessity for stopping the rotation of 
the other three spindles the while. When cast- 
ings are being turned, one cylindrical tool-holder 
and the front holder on the cross-slide are both 
thrown permanently out of action, in order to give 
room for the handling of castings of fair size. But 
though these are thrown out, six tools are still left, 
operating simultaneously, and giving still a gain of 
six to one over a lathe in which a single tool only 
is used at a time; and the action of these is pro- 
ceeding while work is being chucked on the spindle 
the motion of which is temporarily arrested for this 
purpose. 

The spindle for bar work, seen below in Fig. 5, 
has the wire feed and automatic chuck usual in 
modern turret lathes, actuated by the long lever 
seen in front of the headstock in Fig. 2. The-one 
set of forks on the horizontal rod in front moves 
all the chuck fingers in turn for feeding the stock 
bars forwards as the spindles come round, and this 
is done by the attendant immediately following the 
cutting off of the piece finished on the previous 
spindle. The work of the attendant is limited to 
these two movements, and those of the levers for 
releasing the spindle cylinder, and throwing the 
automatic feed of the carriage in and out ; after 
the tools and stops are once fixed up for a given 
job—all the rest being entirely automatic in 
character. 

These are the main elements of the machine. 
Features which it has in common with other 
modern lathes are an oil pump—seen in the rear 
view, Fig. 1—with suitable flexible pipes and 
taps, oil tray, cabinet leg, and a rod stand for 
supporting bars for the wire feed. A taper 
attachment is fitted if required. Two sizes of 
lathes are made to feed 1-in., or 2-in. steel rod ; 
the holes in the hollow spindles measuring 1} in. 
in the smaller, and 2,°, in. in the larger size. 

The piece of work which is being done at the 
Show, is the steel screw, shown in Fig. 6, page 696, 
made in five operations in 50 seconds from a The 
first is that of cutting the portion included in the 
length A by a form tool. A tool in one of the 
holders next turns down the length B, being the 
diameter for screwing ; and the collar is turned at 
the same time. Another holder screws the end B, 
while a wheel in the top slide knurls the head, and 
then the piece is cut off the bar by the front cross- 
slide. 

In reference to forming tools held on the rear 
cross-slide, and drawn into the work by the lever, 
as mentioned in a previous paragraph, a neat feature 
is that the rate of movement of this slide diminishes 
as the form tool gets deeper into its cut. The reason 
for this is evident. At the commencement it has 
little work to do, but this increases as the tool 
comes more deeply into action, and cutting has to 
be done across its entire breadth. This is quite a 
different case from that of a cutting-off tool, in 
which the speed should properly be accelerated as 
diameter of the part cut becomes reduced. 

With regard to the merits of this machine, it is 
clear that, as compared with the common lathe, 
the advantages in its favour are immense—as six 
or eight to one—due to the simultaneous operation 
of several separate tools on four pieces of work ; 
besides the occasional operation of two tools on 
one of these pieces, as screwing and knurling, or 
turning and forming, &c. It compares favourably 
also with the ordinary types of semi-automatic 





turret lathes, both with regard to the mechanical 
elements involved and the rapidity of its opera. 
tions. By mechanical elements we mean the 
large dimensions of working surfaces, both in 
the matter of large diameter, and of the length 
of spindles and tool-holders, with consequent 
capacity for enduring wear ; and, lastly, the fact 
that nothing reverses. Presumably the non- 
reversal of the spindles will tend to durability by 
reason of the absence of shock. All the points 
urged in favour of the vertical turret, a type which 
is being embodied in several modern lathes, the 
Cleveland, the Wolseley, the Pittler, and others 
apply, of course, to this ; and a point which should 
be mentioned is that it is not made in England, 
but is of Swedish design, and is being operated by 
attendants from that country. At the Paris Exhi- 
bition we noticed a few machine tools sent by 
Swedish firms, not many, it is true, but good, and 
suggesting that possibly Swedish tools may yet be 
expected, as those of America and Germany have 
done, to enter into competition with those of our 
English firms. 

Brockie’s automatic triple-action chucking lathe, 
also exhibited by Messrs. Burton, Griffiths, and Co., 
and illustrated on page 697, is an entire novelty. 
This is designed primarily for dealing with castings 
up to a maximum diameter of 4 in. ; its leading 
feature is that three tools operate simultaneously on 
a piece of work, turning, boring, and facing it. 
These operations are put in motion from the cone 
spindle through gears and belt ; and each tool is 
carried by a distinct spindle or bar, which runs 
longitudinally through the lathe head ; one beneath 
for boring, and two to right and left of the mandrel, 
for facing and turning. The necessary motions are 
imparted to the tools by means of cams. This 
much for the general principle of operation. The 
working out of the details is as follows, to under- 
stand which comparisons may be made between the 
general view, Fig. 7, with the elevation, Fig. 8, 
end view, Fig. 9, and sectional views of details 
given in Figs. 10 to 12. 

The three-stepped cone pulley A, seen at the 
upper part of the headstock, drives the mandrel, or 
main spindle B, which receives the self-centring 
chuck for the castings. The mandrel carries a 
small pinion, at the rear, and this drives a larger 
pinion on a shaft that has a small cone pulley c, 
Fig. 8, mounted upon it, whence a reverse cone d is 
driven on a spindle underneath the mandrel. The 
motion of this cone is transmitted to the boring 
spindle C in the following manner: A worm e on 
the second, or driven cone spindle, is engaged with a 
small wormwheel f that actuates a cross-shaft (see 
Fig. 11), which carries a worm h atthe centre of its 
length. This drives in turn a wormwheeli on asleeve 
that encircles the boring spindle C. The sleeve is 
therefore rotated slowly through the wormwheel i 
(see Fig. 10). This wheel i is the main element in 
the transmission, since the motion of all the tools 
is derived from it. Connected to the wormwheel i, 
and turning in unison with it are two-edge cams k, 
1 and a helical cam m (Figs. 8 and 10). The end 
long movement of spindle C, is obtained from the 
helical cam m, through a roller p, mounted ona 
pin which is secured in the boring spindle C. This 
is constantly being pulled into contact with a weight 
and cord. Rollers held in crank-arms 7, 1 are 
kept in contact with the two edge cams k and /, by 
means of weights and cords 0, 0 ; and these roller 
arms are attached to the side shafts D and E, which 
carry the turning and facing tools. The result is, 
that while the boring shaft C -is drawn lengthwise 
by the action of the helical cam m, towards and 
into work held in the chuck; the turning and 
facing tools on the rocking shafts D and E are fed 
transversely by the edge cams k and | on the rock- 
ing shafts. In this way, therefore, the wormwheel 
drives each of the cams; and thence each tool 
spindle. And during one revolution of the worm- 
wheel, the tools on the three spindles take their 
cuts, return to their original positions, and then 
stop automatically. 

ut the transverse movement of the outer 
spindles D and E, while making provision for 
facing with a radial cut, would not serve for trans- 
verse outside turning. This, therefore, is accom- 
plished for either of these spindles by coupling 
them to the centre bar C through a driving tang, 
which locks into a lever on either spindle. The 
feed for transverse turning also is therefore derived 
from the helical cam m that encircles the centre 
boring spindle. 

With regard to the tools themselves, two cases 
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are provided for—that of single tools and that of 
roughing and finishing sets. In the first case a 
holder is used to carry a single tool only, but this 
js fitted with a micrometer and stops, so that 
successive cuts may be taken. Where two differently 
formed tools are required for roughing and finish- 
ing, a double holder is used, the tool edges pointing 
in opposite directions, so that the holder has to be 
turned round on its spindle and locked afresh. 
There is a neat arrangement for taking roughing 
and finishing cuts in boring. The boring bar rocks 
in its holder, and is brought over against a screwed 
stop to one side for roughing, and against one on 
the other side for finishing. The stops are first 
set to give the correct bored dimensions. Three 
tools can be carried in this boring holder, which 

ermits of the use of a reamer, when necessary. 
The steady bar, seen below the head-stock in front, 
Fig. 7, prevents the boring bar from turning 
round. 

Chasing can be done by hand by the back spindle, 
by an arm clamped to the rear end carrying a fol- 
lower to engage with a master hob. 

The manner in which the action of the tools is 
arrested when the piece of work for which they are 
set up is finished, is accomplished as follows : 

The small wormwheel f, Fig. 11, through which 
movement is transmitted to the larger one 7 on the 
sleeve, is not fast on its spindle, but is thrown 
into action in unison therewith by a clutch q. A 
fork slides in a groove in this clutch on a spring 
rod s, the position of which is shown in Fig. 10, 
near the other end of which a lever is fastened, 
and the free end of the latter is in contact 
with the face of the large wormwheel i on the 
sleeve. On the latter a stud is fixed, and on 
coming round it trips the lever once in its revolu- 
tion, and so stops the movements of the bars and 
tools. The mechanism of disengagement on the 
sliding rod scomprises a spring and notch. When 
the stud on the wheel i trips the lever just named, 
the sliding rod s turns partly round, together with 
a handle fixed on the rod, seen in the end 
view, Fig. 9, bringing a stud on its boss 
into a notch in a collar of the sliding rod, 
when a spring pushes the rod to the right, dis- 
engaging the clutch qg, and throwing the worm- 
wheel f out of action, and with it the wormwheel 7 
on the sleeve, and the cams which it operates. To 
start the lathe for another set of operations, the 
handwheel is turned slightly and pulled, which 
engages the clutch again. 

By means of this handwheel, seen in Figs. 7, 8, 
9, and 10, the readjustment of the tool spindles 
is effected rapidly, and the same hand mechanism 
is useful when the setting up of tools is being done. 
When all is ready, the tools are brought up close, 
and the automatic feed thrown in. : 

Bush work is being done on this lathe at the 
Show. A neck bush is tooled in 12 minutes ; its 
dimensions being .2 in. bore, by 2} in. length 
through, 4 in. in diameter on the large ring, and 
24 in. on the stepped or shouldered part. 

As this lathe is short—its floor space is but 3 ft. 
by 2 ft.—and self-contained, it would be easy to 
mount three or four on a single bed in charge of 
one attendant. For work within its maximum 
range, viz., 4 in. in diameter by 4 in. in length, it 
seems admirably designed. 

The Roberts’ emery dise grinder, exhibited at the 
Stanley Show, is a well-designed machine, very suit- 
able for the general work of a shop. It differs from 
other machines which have some resemblance to it in 
table arrangements ; the difference being that instead 
of solid emery wheels being employed, steel discs 
are substituted, which are faced with emery cloth, 
cemented thereto with a special composition. The 
principal advantage gained thereby is that the 

iscs can be run at a much higher speed than solid 
Wheels ; thus a 16-in. disc machine makes 2000 
revolutions per minute, while an 18-in. makes 
1800 revolutions. 

The general design of the machine itself is as 
follows: The two dises are carried over a broad 
cabinet base, the spindle running in long, perfectly 
enclosed dustproof bearings, 6 in. long, by 14 in. 
m diameter, with self-lubricating arrangements, 
_ with adjustments for end play. Against each 

ise an excellently designed work table is fitted. 

‘ach table swings in a vertical plane against the 
dise face, around its own horizontal spindle, and each 
's capable of vertical movement. The tables can 

counterbalanced by adjustable weights at an 

ight, so that work can be ground while the table 
n which it is laid oscillates freely against the 


y | carry 


wheel face ; or the tables can be fixed. The face 
of one table remains always at right angles with 
that of its emery disc. This one has a protractor 
fitted, which permits of grinding the edges of pieces 
perfectly square, with the faces laid on the table, 
and of grinding to any angle in the horizontal plane. 
The other table angles in a vertical plane anywhere 
up to 45 deg. for grinding bevelled edges by, The 
machine appears to be very well made. 

Last year we gave a full description, with illus- 
trations, of the Wolseley automatic screw machine. 
Since that time several improvements have been 
introduced, and these are embodied in one of the 
smaller machines for dealing with 3-in. rod ex- 
hibited at the present Stanley Show. Worm gear 
has replaced the bevel-wheel encyclic gear in the 
box which changes the slow speed for feeding and 
rapid reversing. A two-stepped cone is substi- 
tuted for the single-speed pulleys then fitted to 
drive the work spindle. The main framing castings 
are stiffened in various localities, being arched over 
the cone pulleys and stiffened adjacent to the gear 
box and the friction discs. 

A ‘*Whiton” gear-cutting machine is a, good 
example of highly specialised American design. Its 
design is very perfect, all motions being operated 
from a single belt, and all being entirely automatic 
from the beginning to the completion of a complete 
revolution of the blank. It cuts spur, bevel, and 
worm gears ; and, unlike many universal machines, 
the latter are hobbed only, without preliminary 
gashing, the synchronous revolution of the worm 
wheel with its hob being effected through change 
wheels. It is a very good, and useful, and appa- 
rently well-built machine. After the wealth of 
gear cutters which we have seen at Paris, we 
cannot help reflecting on the fact that at the 
Stanley the only gear cutter shown is one made in 
America, and that no machine of the planer type— 
the coming type for bevel gears—is to be seen. 

Having lively recollections of the delays and 
risks attendant on the slow methods of throwing on 
belts by hand, we need not apologise for calling 
attention to an extremely simple yet neat auto- 
matic shipper, the ‘‘ Lightning,” exhibited by 
Messrs. Burton, Griffiths, and Co. The movement 
of a handle attached to a vertical rod—of gas pipe— 
slips the belt from one step to another, higher or 
lower as required. The belt is coerced by a loop 
of metal at the end of a bar which slides freely along 
a guide-piece, and so renders it self-adjusting to 
suit the position of the belt; and this is done 
instantly without stopping a machine. 

We noticed a rather taking jig, by the Aspley 
Engineering Company, Limited, which is designed 
for building cycle frames upon. The various 
lengths of tubes, the brackets, and lugs are ad- 
justed on the jig, and the peg holes drilled in 
—_ ready for brazing. After this operation has 

en performed, the frame is replaced and checked, 
and if found to be out of truth, it is corrected in 
place witha blow-pipe. Frames of different fittings 
can be built up, adjustments in a wide range being 
permitted by long slides and screws. It is claimed 
that a sharp man can build a hundred frames in 
one of these jigs in a week. 

Messrs. Lake and Elliot have a good exhibit of 
small tools for cycle makers, including those for 
wheel-building, spoke-screwing, and other well- 
known types. But we miss the engineers’ machines 
formerly shown for turning hubs, pedal pins, and 
the like, the turret lathes, and much else. But for 
the redeeming features of the very excellently 
equipped stand of Messrs. Burton, Griffiths, and 
Co., we feel that, from the engineers’ point of view, 
the Stanley Show of 1900 would have to be regarded 
as a failure. Empty spaces and areas but partly 
occupied, where every foot was crowded in past 
years, are too much in evidence. There is, of 
course, much of interest in the groups of cycles 
and motor-cars, but the previous remarks have 
reference to the machine-tools specially. 





THE ‘‘ ESCALATOR,” OR CONTINUOUS 
ELEVATOR. 

ComMUNICATION between the ground and first floors 
in the United States Textile Section of the Paris Ex- 
hibition was afforded by the “ escalator,” or con- 
tinuous moving staircase, shown by the Otis Elevator 
Company, of New York. This device, as illustrated 
on page 692, is really a staircase, and is not a tra- 
velling band, such as was employed in places to 
sengers to the higher levels. It has treads 








and risers, and when at rest can be ascended and 
descended just as any other staircase. The ene-getic 





man may even bound up it when it is in motion, and thus 
shorten the period occupied in his ascent. The diffi- 
culty in designing all devices of this kind is found at 
the top and bottom, where the moving structure joins 
the floors and other fixed parts of the building. It is 
imperative that at these points there shall be no possi- 
bility of passengers, or of their clothing, being caught, 
as the consequences would be serious and ibl 
fatal. Further, it is necessary that it shall be perfectly 
easy for passengers to get on and off the moving struc- 
ture with little or no —— and it is desirable the 
services of an attendant shall not be required. A 
rusal of the following description, aided by re- 
erence to the engravings on page 692, will show how 
successfully these ends have been attained. 

The ‘‘escalator” exhibited by the Otis Elevator Com- 
pany in the United States Textile Section of the Paris 

xposition is the first and only ‘‘escalator” in Europe. 
It is a continuous series of rigid steps, united by an 
endless sprocket chain. The chain is composed of two 
steel shrouds 18 in. long, placed 8 in. apart, and 
connected by 14-in. steel pins spaced 3in. apart 
between centres, thus forming a rigid link, and the 
series of male and female links forms the endless 
chain. The hubs of the links are bushed with bronze 
bushings with graphite inlay, and are therefore self- 
lubricating as pase as providing an unusually large 
area to resist wear. The axle of the step, which is 
likewise 14 in. in diameter, passes through the hub, 
or joint, of the link, and forms a pin on the chain, 
giving it the form of the rack, at 3-in. pitch, which 
passes tangentially over the sprocket-wheel located 
near the top of the flight. Similarly the returning 
line of chain passes under the sprocket-wheel, and it 
will thus be seen, that portion of the steps which is 
upon the incline structure is always in balance, for 
the strain of the ascending is counteracted by the 
strain of the descending steps. The precision of 
manufacture, to the thonbindsk of an inch, makes the 
chain remarkable, and the result of this accuracy is 
shown in the perfect alignment of the steps. 

The axle of the step carries at either end a steel 
yoke, provided with suitable bearings for two wheels, 
which are sodisposed that they follow separate tracks 
throughout their entire travel. 

Through the placement of the tracks, any desired 
relation of the steps is secured ; on the landings, the 
treads only in sight and moving horizontally ; on the 
ascent, both treads and risers in sight, forming the 
familiar outline of a staircase; and on the return, 
under the ascending flight, the treads all lie in the, 
same oblique plane, _———— the appearance, when 
the casing is removed, of a belt. 

The riser is rigidly attached to the treads, and there 
are no hinges or joints, as is commonly supposed by those 
unfamiliar with the details, to account for thedisappear- 
ance, or the reverse, of the riser. The step travels with 
its ricer in contact with the edge of the adjacent step, 
and this relation is maintained as the riser gradually 
appears or disappears, when the — or nosings of 
the treads are in contact, thus avoiding all openin 
between steps in service. Preferably the electric 
motor is located within the structure, at the upper 
landings and direct - connected with the eprocket- 
wheel, but in this exhibit, power was received through 
wire rope transmission. The step is the unit, and of 
course, the replication of the unit is governed by the 
height from floor to floor, 99 steps being employed in 
the system under consideration, the distance between 
main floor and gallery being 7 metres, and the angle 
of inclination 26 deg. 23 min. 

The “escalator” is noiseless in operation ; this is 
due to accurate work, and the character of the wheels 
and tracks. 

The tracks are of hardwood, insulated from the iron 
structure supporting them by rubber. The wheels 
are of sole leather, laid up under hydraulic pressure, 
and secured between iron plates; one of which serves 
as the flange. They are treated in a special manner 
with graphite, and require no other lubrication. This 
construction has given most satisfactory results, and a 
series of severe tests demonstrated that the wear is 
inappreciable ; the prime advantage, however, is that 
the wheel gives forth no note when struck. 

The treads, with the exception of the iron frame 
and the risers, are of quarter sawed oak, as are also 
the balustrades, newels, and panelled casings which 
inclose the structure. The balustrades, with panels of 
plate glass, are flush on the inside, and the steps paes 
with a clearance of », in., consequently it is not 

ible for a cane or apparel of the passenger to find 
odgment. A handrail, travelling at the speed of the 
steps, surmounts the balustrade, affording positive 
support to any who may desire it, although it is to 
be understood it is not essential to the convenient and 
safe use of the “‘escalator.” Itis in elliptical form, and 
is driven by friction with the driving pulley located at 
the upper newel. oss 

As shown by the illustrations, the beginning and 
end of the flight are provided with landings which 
travel oe they are formed of sters with 

i 





their treads in alignment, and flush with the floor. 


At the lower landing there is a very gratual transition 
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THREE-CYLINDER COMPOUND LOCOMOTIVE. 
CONSTRUCTED AT THE SWISS LOCOMOTIVE WORKS, WINTERTHUR, SWITZERLAND. 


---=-- 992 








401 
Maximum designed speed... 75 km. per hour 
(46.6 miles per hour) 
Tender: : 
Diameter of wheels...  ... 1030 mm. (40.55 in. 
Capacity of tanks ... .-. 11.70 cu, m. (2577 
Coalin bunkers... ... 5000 kg. (4.92 tons) 
Weight empty oo ose 15900 55 CIE 7.) 
6 in working order ... 29,000 ,, (28.54 ,, ) 
Total weight of engine and 
tender in working order... 83,800 ,, (82.5 ,, ) 


Total wheelbase ... ... 12,360mm. a 6.6 in.) 
Total length outside buffers 16,000 ,, ,5.9,, ) 


52, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 22, 

Tux past week has been full of interest to iron and 
steel makers and buyers. Mail and telegraphic news 
up to to-day show a wonderful expansion of business 
at all iron and steel centres, east and west. The two 
reasons are : the possibility of higher prices, and the 
need of material to work with. There are advances 
being made which a month ago were deemed im- 
probable, if not impossible. The steel makers have 
the advantage, and will probably force covisumers to 
their terms. Competition has been greatiy restricted 
by the concentration effected during the past year or 
two. The question of ore prices for next year will 
em be determined January 15; usually prices are 

xed this month. There is a general rush of orders for 
next year, and more tonnage is booked now than at this 
time last year, with the exception of steel rails, The 
Carnegie Company has orders booked for 200,000 tons 
steel plates, much of which is for steel cars. The 
orders for British markets foot up over 50,000 tons, 
largely for billets and steel bars. The American 
Bridge Company has placed contracts aggregating 
125,000 tons structural steel. The Pressed Steel Car 
Company has booked orders that call for 500,000 tons 
steel plates. The demand for Bessemer pig is dead, 
because the makers have not determined upon next 
year’s prices. They expect to do so this week at Cleve- 
land. The American Sheet Steel Company has all 
the business it can do until next March. Skelp iron 
has gone up | dol. per ton, because of the enormous 
demand for pipes and tubes, and capacity, long idle, 
has started up. All manner of work calling for pipes 
and tubes is in great supply. There is a demand from 
all the thousands of plants, big and little, over the 
country, which use pig iron, Since November 9, pig 
iron at Alabama furnaces has advanced 75 cents a 
ton, and large quantities of iron are being sold for 
1901 


The Illinois Central Railroad has arranged to 
establish two ship lines between New Orleans and 
Hull, England, monthly sailings at first. The first 
vessel starts December 23. The line to London will 
start a vessel every three weeks. The objective point 
is a cheap outlet for iron, steel, grain, lumber, -&c. 
The Pittsburg Coal Company has a plan pending to 
establish an ocean fleet to carry crude material 
abroad. The plan involves the construction of suit- 
able docks to unload vessels. Coal will be the chief 
article exported. The vessels will be of 10,000 tons 
capacity. 

All evidences point to a general expansion of trade 
and manufacturing. Prices must certainly advance 
under the pressure at work. There are no new 
developments in steel rails, but the railroad managers 
still a to pay 26 dols. for rails that can be made 
at 16 dols. 





AN Ur-To-Datr Satz CaTaLoaut. —Messrs. Wheatley, 
Kirk, Price, and Co., of 46, Watling-street, London, 
E.C., have sent us a <7 of the catalogue they have pre- 
pow in connection with the projected sale next Wednes- 

ay of the Aluminium Company’s works at Oldbury, near 
Birmingham. Amongst the items are a number of engines 
and dynamos, and these are illustrated by capital process 
blocks, to which, in some cases are added specimen indi- 
cator diagrams for the engines. 





Rattway AMALGAMATION.—The Lancashire and York- 
shire Railway Company has provisionally to 
acquire the Southport and Cheshire Lines Extension 
Railway. The line is 14) miles in length, and runs from 
Aintree to Southport. By the purchase a few years since 
of the Liverpool, Southport, Preston Junction Rail- 
way, the Lancashire and Yorkshire Company gained 
running powers over the Extension Railway on a mini- 
mum payment of 1500/. per annum. 





AMALGAMATION OF NortTHERN Street Works.—The 
Leeds Steel Works, Limited, and Walter Scott, Limited, 


.| are about to be amalgamated as Walter Scott, Limited. 


Mr. Scott with his family constitute the shareholders of 
both companies at present, and it has been decided for 
family reasons to make the change. ‘The properties in- 
cluded in the arrangement will comprise the Leeds 
Steel Works, Limited, a Barney J of upwards of 
25 acres in Leeds, the East Hetton or Kelloe, Trindon 
Grange, and Trindon OCollieries, the Scotswood Brick 
Works, and the Hebburn Cement Works. The capital 
will be about 875,000. A portion of this capital is to be 





offered for public subscription. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was rather more doing 
last week, and the tone was rather firmer in response to 
New York stronger cables. Some 6000 tons were dealt 
in. Scotch rose 3d. per ton, and in the afternoon other 
5000 or 6000 tons changed hands. Scotch gained 
another 4d. per ton, and hematite iron other 3d. per ton. 
The settlement prices were: Scotch, 67s. 104d. per ton ; 
Cleveland, 64s. ; Cumberland hematite iron, 76s. 9d. per 
ton. Several thousand tons changed hands at the 
forenoon session of the Friday warrant market. 
Prices were strong on short covering. Scotch rose 
74d. per ton. In the afternoon the market develo 
further strength, up to 69s. cash being paid for Scotch— 
an advance on the day of 1s. 24d. per ton. Scotch was 
done at 67s. two months. Hematite iron rose 9d. per ton 
on the day, and the sales for the two months were about 
12,000 tons per annum. The settlement prices were: 
69s., 633. 9d., and 77s. 3d. per ton. The market for 
pig-iron warrants became strong on Monday forenoon, 
and -_. a few lots were dealt in, and the price of Scotch 


rose 1 and Cleveland 6d. per ton. Prices were easier 
in the afternoon, Scotch giving — 24d. per ton, 
Cleveland 9d., and hematite iron 6d. per ton. The 


sales for the day amounted to some 4000 tons. The 
settlement prices were 69s. 6d., 63s. 6d., and 76s. 6d. 
perton. At the forenoon session of the pig-iron warrant 
market on Tuesday, only some 500 tons were dealt in. 
Prices were easier. Scotch lost 44d. per ton at 66s. 3d. 
per ton cash sellers. There was quite a collapse in prices 
in the afternoon, due, it was said, to an oversold account 
having been squared off. Some 5000 or 6000 tons changed 
hands, and on the day there was a decline of 
1s. 24d. for Scotch iron, 3d. per ton for Cleveland, 
and 10d. per ton for hematite iron. At the close 
of the market the settlement prices were: 68s. 44d., 
63s., and 753. per ton. The following are the quota- 
tions for No. 1 makers’ iron: Clyde, 80s. 6d.; errie, 
8ls. 6d.; Calder, 81s. 6d.; Summerlee, 85s. ; Coltness, 
87s. 6d.—the foregoing all ship) from Glasgow ; Glen- 
arnock (ship) at Ardrossan), 883.; Shotts (shipped at 
frcith), 853.; Carron not on sale. At the forenoon meetin 
to-day 5000 tons were dealt in. The tone was flat, an 
Scotch lost 4d. per ton. In the afternoon 4000 tons were 
sold. The settlement prices were: 68s., 62s. 6d., and 
763. 14d. per ton. The extremely senseless policy of sell- 
ing ‘‘short” in a market void of supplies has again been 
brought home to the “ bears” of Scottish warrants. Un- 
heeding of their many previous lessons, but carried away 
by the dull trade reports, ‘‘bears” had been operated 
considerably, only to find themselves promptly brought 
to book. Scottish warrants consequently show a very 
smart advance on the week, but both Middlesbrough and 
hematite iron warrants were considerably lower. Trade 
reports from home and Continental sources were 


extremely dull, but from America they were again] Barns) 


brighter, and read very favourably. Makers’ quota- 
tions were nominally unchanged. During the week 


one furnace was put out at Egliaton Iron Works, whilst | ho 


an extra one was put in blast both at Clyde and Carron 
Works. The number of furnaces in blast was 81, against 
83 atthe same date last year. The following are the 
shipments of pig iron from all Scotch ports for the week 
ending last Saturday: To Canada, 125 tons: to India, 
120 tons; to France, 135 tons; to Italy, 760 tons; to 
Germany, 409 tons; to Holland, 270 tons; to China 
and Japan, 400 tons; lesser quantities to other 
countries, and 2991 tons coastwise. The total ship- 
ments for the week amounted to 5502 tons, as com- 
por with 6214 tons in the corresponding week of 
ast year. The stock of pig iron in Measrs. Connal 
and Co.’s warrant stores stood at 72,925 tons yester- 
day afternoon, as compared with 73,124 tons yester- 
day week, thus showing for the past week a reduction 
amounting to 199 tons. 


Finished Iron and Steel.— The following intimation 
has been communicated to Messrs James C. Bishop and 
John Cronin, joint secretaries of the Scottish Manufac- 
tured Iron Trade Conciliation and Arbitration Board : 


**149, West George-street, Glasgow, 

November 26, 1900. 
**Gentlemen,—In terms of the remit I have examined 
the employers’ books for September and October, 1900, 
and I certify that the average realised net price at works 

brought out is 8/. 11s. 4.47d. per ton. 
** Your obedient servant, 
** Joun M. MacLeop, C.A.” 


The effect of this will be a reduction of 5 per cent. in the 
wages of the workmen, dating from Monday, Novem- 
ber 26. This is the first time that there has been a drop 
for many mre gn even for the past two 
or three years. With the vidw of meeting outside 
competition, the Scotch manufacturers are introducing 
every useful adjunct to the better equipment of their 
works, this being especially the case in the yards of the 
shipbuilding companies. A North of England s 
merchant is reported to have fixed a forward contract 
with a Belfast shipbuilding concern for ship-plates at 
62. 153. per ton. Scotch makers, however, refuse to break 
the minimum 7/. per ton. The list quotations in the 
manufactured iron and steel trades are no longer 
available, as each firm deais with a free hand; busi- 
ness, indeed, being largely a matter of ee. 
with the tendency still to keep orders in the back- 
und. From Moth _ there are reports of a 
rop being unmistakably felt in the prices there, and con- 
uently in the business doing. In one of the largest and 
oldest iron works of the district orders have of late been 
so scarce that several of the rolling mills have been stand- 


ing idle. Last week only two out of eight mills were at 





work, and on Saturday it was deemed necessary to 
suspend over forty men. With the New Year approsch- 
ing the outlook is not a cheering one. 


The Coal Trade.—It is announced officially that Messrs. 
Moore and Co., mining engineers and coalmasters, St. 
Vincent-street, Glasgow, are the successful offerers for 
the Duke of Buceleuch’s extensive estate coalfields at 
Cowden, Dalkeith. The firm in question, as well as 
several others, lately surveyed the colliery area. Glasgow 
Co tion were amongst those who had an eye on the 
coalbeld, but the transport difficulties prevented an 
arrangement being arrived at. Mr. Archibald Russell, 
coalmaster, Glasgow, has purchased the coalfield of Dun- 
more, which is within easy access of Grangemouth. The 
property is about 2000 acres in extent, and it is calculated 


that when developed it will yield an reg tc of quite 2000 
— per day, and give employment to between 400 and 
men. 


Important Shipbuilding Orders.—The directors of the 
Castle-Union Line of steamers, who have been in the 
market recently for several new steamers, have just 

laced orders with two Clyde firms for two steamers each. 

he builders are Meesrs. Barclay, Curle, and Co., and 
Messrs. William Beardmore and Co. (late R. Napier and 
Sons.) The first-named firm built Castle liners many 
years ago, and Mr. Sharer built at Fairfield nine or ten 
vessels for the same line. He is now with Messrs. Beard- 
more and Co. The vessel will be of considerable tonnage 
and steaming power. 


The Electric Lighting of the Glasgow Exhibition.— 
Arrangements are in progress for the electric lighting 
of the various sections of the Exhibition, the following 
estimates having been selected: For the Industrial Hall, 
694/. 93. 6d., Messrs. Claud Hamilton, Limited ; for the 
Machinery Hall, 3272. ; and the Grand Avenue, 214/. 17s., 
Mesers. Landon Brothers. 


A New Industry at Hamilion.—At the Hamilton Dean 
of Guild Court the other day, plans were presented by the 
Lanarkshire Bolt and Nut Company, Limited, for large 
additions to their present works at Greenfield, Hamilton. 
The extensions will cover nearly an acre of ground, and the 
cost will be nearly 15,000/. The company are putting 
down the most modern machinery for the making of all 
sizes of bolts, nuts, and rivets. When the new works 
are completed, the output will be 600 tons per month, 
and the number of employés will be increased by some- 
thing like 300. The surveyor stated that the plans were 
in every respect complete, and the Court, in passing 
them, expressed the hope that this extensive works might 
be followed by the planting of others in the district. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Electric Liyht at Barnsley and Mexborough.—The 
ey Town Council have decided to seek power to 
borrow 20,000/. for additional electric plant. An expendi- 
ture of 70007. has already been sanctioned, but further 

srrowing powers have Ceoome necessary. When elec- 
tricity was first introduced into the borough last February 
there were only 48 consumers, with 3800 eight candle- 
power pe ey At present there are 177 consumers and 
12,000 eight candle-power lamps. In nine months the 
demand for the light has increased threefold, and there 
is every prospect that the rate of increase will be main- 
tained. The Mexborough Urban District have — 
for power to borrow 18,000/. for the purpose of electric 
lighting. The annual expenditure in connection with the 
undertaking is estimated to be 1400/. (exclusive of land), 
and the income 1670/. per annum. 


Local Company Items.—The report of the Midland Iron 
Company, Limited, shows a successful year’s working. The 
balance available for dividend—22,203/. 153. 2d.—allows 
of the declaration of 20 per cent. on the ordinary shares, 
and the addition of 7500/. to the reserve fund. The 
directors bear out the statement as to the good trade of 
the year, but give a reminder that the present outlook is 
not so favourable. In connection with the Parkgate Iron 

nd Steel Company, Mr. C. J. Stoddart, the managing 
director, will become chairman of the board at the close 
of the present year. 


South Yorkshire Coal Trade.—Business continues in an 
almost lifeless state. There is still no improvement to 
record in the demand for house fuel, of which only a 
light tonnage is being despatched to the metropolis and 
the other distant markets. Although the official list of 
prices has not undergone revision during the last two 
months, buyers are getting coal at much cheaper rates. 
Best silkstone is quoted at 153. to 163. per ton, and 
secondary sorts about 1s. 6d. per ton less. Barnsley 
thick seam house is still listed at 14s, for best and 13s. 
per ton for secondary kinds. Trade in steam qualities is 
moderately brisk, and notwithstanding the advanced 
period of the oe go season, there is still a fair tonnage 
being forwarded to Hull and Grimsby. The large sup- 
plies taken by railway companies and others under con- 
tract have a tendency to keep prices steady. In the open 
market prices rule from 15s. to 153. 6d. per ton. Gas 
coal remains unaltered, and small coal and slack show 
but little change. Good screened slack can be purchased 
from 83. to 83. 6d. per ton, and pit slack is about 2s. 
lower. The coke trade shows no improvement, and only 
little business is doing. 


Iron and Steel.—The opinion that trade has passed its 
highest point, whether well-grounded or not, is having a 
considerable effect in unsettling the market. Consumers 
are unwilling to buy material beyond what is imme- 
diately necessary, and reductions in finished iron do not 
seem to improve the demand to any marked extent. 
There has @ distinct drop in prices, quotations 





standing this week 1s. 6d. to 2s. 6d. per ton below those 
existing at the beginning of the month. West Coast 
hematites are quoted at 87s. to 88s. per ton, and East 
Coast ditto from 863. to 86s. 6d. per ton. Lincolnshire 
No. 3 foundry, 65s. to 65s. 6d. per ton; forge, 603. to 
603. 6d. per ton. Derbyshire No. 3 foundry, 65s. 6d. to 
663. 6d. per ton; forge, 593. to 593. 6d. per ton. Bars are 
now quoted at 8/. 15s. to 97. per ton; and sheets, 10/. to 
107. 10s. per ton. The steel trade is distinctly quieter, 
and although no quotable change in — is expected 
until the action of the coalowners as to future contracts is 
made known, values are distinctly easier than they have 
been. The lighter trades of the city are very slack ; and 
whereas the busy season generally runs up to the middle 
of December, already many houses are complaining of 
scarcity of work. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on Change was fairly numerous, but the market was 
very quiet, and hardly any business was transacted. 
Buyers were more backward than ever, and would only 

urchase in very small lots to meet any urgent need, 

urchasers who are in the habit of buying largely, hesi- 
tated to place a 100-ton order. The general market 

uotation for prompt f.o.b. delivery of No. 3 g m.b. 

leveland pig iron was 64s., and a few small sales were 
recorded at that figure. Quotations for the lower quali- 
ties were more in proportion to the price of No. 3 than 
they have been for a long time, but they were still rela- 
tively cheap. Foundry No. 4 was 62s. ; grey forge, 60s. ; 
and mottled and white, 593. 6d. East Coast hematite pig 
was weak, there being plenty of sellers ready to acceptorders 
for early delivery of Nos. 1, 2, and 3 at 77s. 6d. One or two 
of the producers, however, held out for a rather higher 
figure. Spanish ore showed a downward tendency, but 
prices were not sufficiently lowered to tempt buyers into 
the market, and little, if any, business was done. Rubio 
was nominally 18s, ex-ship Tees. To-day affairs were 
very depressed. Sellers offered No. 3 at 633., and no- 
body seemed disposed to buy. Other descriptions of pig 
iron were not quotably altered. 


Manufactured Iron and Steel.—There is not much new 
to report with regard to finished iron and steel. Several 
firms are now running short of orders and competition for 
new work is very keen. Common iron bars are 8/., and 
iron and steel ship plates and ship angles each 7/, all 
less the usual discount, German ship-plates are now 
about the same aco as the home - made article, £0 
that competition from that — may cease. Orders 
for heavy sections of steel rails would readily be 
accepted at 6/. net at works, though in several cases 
more is asked. The accountant to the Board of Con- 
ciliation and Arbitration for the Manufactured Iron and 
Steel Trade of the North of England, has issued his cer- 
tificate for the two months ending October 31 last, in 
which he declares the average net selling price for that 
period to have been 8. 53. 11.2d. per ton, as against 
81. 23. 4.53d. for the previous two months. In accord- 
ance with sliding nod —— there will be an 
advance of 3d. per ton on puddling and 24 per cent. on 
all other forge and mill wages, to take effect from 
November 26. 

Coal and Coke.—The coal trade is dull, and prices 
continue to weaken. Unscreened Durham bunkers range 
from 12s. 9d. to 133. 6d. f.o.b. Manufacturing coal 
shows no change. Heavy deliveries of gas coal are re- 
ported, but the supply is adequate and prices are not 

uotably changed. Coke is abundant. Average blast- 

urnace qualities are quoted 20s. to 203. 6d. for early de- 
livery at Tees-side works, but a good deal less would be 
taken for forward delivery. 





SxxGNness,—The Skegness Urban District Council has 
been holding several special meetings to consider the ad- 
visability of approaching the Midland Railway Company 
with a view to its acquiring powers for an extension of 


‘| its system to Skegness. Mr. Canning, of Nottingham, 


has pre lans for a line vid Horncastle, Spilsby, 
Burgh, c. The line, which would be about 40 nies wl 


length, would involve an estimated cost of 650,000/. 
Ear! of Scarborough, whvis largely interested in Skegness, 
has been in communication with Messrs. Acton and 
Armitage, of Nottingham, and they have promised to 
forward plans of a line which they consider could be con- 
structed for 300,0007. The Urban District Council has 
appointed a deputation to confer with Mr. be 
general manager of the Midland Railway, upon the whole 


subject. 





Birumastic SoLuTion.—Bitumastic solution is a yee 
having bitumen for its base, and is both tenacious an 
elastic. We have lately inspected a roof of corruga 
iron which had been coated with this solution some 
twelve months ago, and we found it in an excellent state, 
although the conditions were very severe. It was a 
the neighbourhood of chemical works, in the East 
of London, and so acrid were the fumes emitted by = 
works that the atmosphere was almost painful to — “oa 
attacking the throat in a most unpleasant fashion. 
owner of the roof said that that was the normal —_ 
of affairs, and that it needed constant vigilance to —S 
the rusting of machinery. This paint, which is made by 
Messrs. Wailes, Dove, Co., 5, J icholas- buildings; 
Newcastle-on-Tyne, is on the Liverpool Overhe 
Railway, and in many works where extremes of heat an 
cold are met with, as well as acid fumes and vapours. 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—In the steam coal trade only a restricted 
business has been passing for prompt shipment. The 
tendency of prices is downwards; and unless there is a 
better supply of tonnage, a further drop in prices is anti- 
cipated. ‘Lhe’best steam coal has been making 20s. 6d. 
to 21s. 6d. per ton, while secondary qualities have brought 
193, to 193. 6d. perton. There has been a fair demand 
for household coal; No. 3 Rhondda large has made 
183.6d. to 19s. per ton. The coke trade has shown a quiet 
tone ; foundry qualities have brought 303. to 32s. per ton, 
and furnace ditto, 283. to 293. per ton. As regards iron 
ore, the best Rubio has been making 17s. 9d. to 18s. per 
ton. 

Briton Ferry.—Only six smelting furnaces have been 
at work recently in this district. The tinplate mills are 
still employed, however, to about an average extent. 


Great Western Railway.—A service of et trains 
is about to be commenced on the Ely Valley section of 
the Great Western system between Llantrisant and 
Penygraig. By a Great Western General Powers Bill, 
intended to be introduced into Parliament next session, 
it is propesed to vest the undertakings of the Devon and 
Somerset and the Bridport Railway Companies in the 
Great Western. Itisalso proposed to transfer the powers 
of the Windsor and Ascot Railway Company to the 
Great Western Railway Company. 


The Electric Light at Bristol.—The electrical committee 
of the Bristol City Council met on Friday. It was agreed 
to accept a tender of the Electrical Power Storage Com- 
pany for the supply of batteries at Temple Back. 
Thirteen tenders were received for the supply of a 
travelling crane at Avonbank, and it was agreed to 
accept that of Messrs. Higginbottom and Mannock, who 
were the lowest tenderers, subject to the engineer report- 
ing that the tender was in order. Short extensions of 
mains were authorised to Silver-street and Lawrence- 
hill; and applications for extensions to the Grove, 
Wapping, and Clifton Vale were declined. 


Coal for the P. and O.—It was reported on ’Change at 
Cardiff on Friday that the Peninsular and Oriental Steam 
Navigation Company had purchased nearly 300,000 tons 
of steam coal for the use of its steamers over 1901. The 

rices obtained by the contractors have not been disclosed, 
but are believed to range between 17s. 9d. and 19s. per 
ton. The following firms received orders: Powell Duffryn 
Steam Coal Company, Limited, 140,000 tons; Great 
Western Colliery, 50,000 tons; Lewis-Merthyr Naviga- 
tion Steam Company, Limited, 50,000 tons ; and North’s 
Navigation Colliery, Limited, 30,000 tons. 





BEiLcian Coat ConsuMPTIon.—The consumption of coal 
in Belgium last year was estimated at 19,001,676 tons. This 
total was arrived at as follows: Extraction, 22,072,008 
tons ; imports, 3,344,111 tons; making an aggregate of 
25,416,119 tons, reduced to 19,001,676 tons by an exporta- 
tion of 6,414,503 tons. In 1891, the extraction stood at 
19,675,644 tons; the imports at 1,816,422 tons; the ex- 
ports at 6,418, 982 tons ; and the consumption at 15,073,084 
tons. It will be seen that the consumption has increased 
during the past eight years. 


ConIsBuRGH AND Dernasy.—A_ Local Government 
Board reg d has been held by Mr. A. E. Sandford 
Fawcett, C.E., at Conisburgh, into an application by the 
Doncaster Rural District Council for sanction to a loan 
of 10,9007. for works of main sewerage and sewage dis- 

al for the towns of New Conisburgh and Denab ‘Main 
he scheme, which was prepared by Messrs. D. Balfour 
and Son, of London and Newcastle, consists of the laying 
of 21in., 18 in., 15 in., 12 in., and 9 in. sewers of varying 
depths, with manholes, ventilators, automatic flushing 
chambers, &c. The whole of the sewers will discharge 
Into a storage tank of 80,000 gallons capacity, from which 
the sewage will be forced by pumps in duplicate to 
the a part of the disposal land. It will then be 
treated in two of Ducat’s self-acting aerating bacterial 
filters, the effluent from which will pass on to 8 acres of 
land, which consists of loam overlying sand and sand- 
stone rubble. The effluent will finally discharge into the 
River Don. The Inspector carefully went over the whole 
of the locality and examined the existing work at Old 
Conisburgh, including the site of proposed cast-iron 
syphon which will do away with the pumping of 80 per 
cent. of the sewage. 








A Tyne Case Brinex.—A project for bridging the 
Tyne between North and South Shields is being pro- 
moted by a company, or syndicate, which has been formed 
with a capital stated to 130,0007. The town councils 
of Tynemouth and South Shields have been consulted, 
and seem disposed to assist the project. The scheme has 
80 far advanced that the syndicate will be in a position 
to apply in the next session of Parliament for the powers 
sire it requires. The proposal is to erect an aerial 

ridge 200 ft. high between the foot of Howard-street, 
North Shields, and Mile End-road, South Shields. The 

ridge will have a clear span of 640 ft., and will be on the 
ee of aplatform suspended by cables, sufficiently 
oor’ to accommodate tramcars, horses, and carts, and 

» passengers ; and the whole will be worked by elec- 
gr A five-minute service will be established, and 
se e electric power will be gore from the respective 

wn councils, Mr. G. H. Gadsby, of Victoria-street, 
chen mineter, and M. Arnodin, a French engineer, are 
b ‘ad engineers concerned. M. Arnodin has constru 

ae ges of this description in various parts of the world, 
M 18 at present en in erecting one at Newport, 
onmouthshire, for the Newport Town Council. 








MISCELLANEA. 


THE traffic receipts for the week ending November 18, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,723,823/., which was earned on 19,8854 
miles, For the corresponding week in 1899, the — 
of the same lines amounted to 1,733,681/., with 19, 
miles open. There was thus a decrease of 9858/. in the 
receipts, and an increase of 3374 in the mileage. 


It is announced that, in view of the decision of Lord 
Balfour, reviewed in last week’s ENGINEERING (page 674 
ante), in favour of the acceleration of the East Coast 
route expresses from London to Edinburgh, the North- 
Western and Caledonian Companies, who work the West 
Coast service between England and Scotland, regard the 
agreement of 1896 against racing as at an end; and on 
December 1 they will reduce the running time of their 
Scotch — by 15 minutes, tho equivalent of the 
reduction by Lord Balfour’s award in the running time 
on the Hast Coast route. 


A paper having reference to the Case system of foreshore 
protection was read by Mr. Allanson-Winn at a meeting 
of the Royal Scottish Society of Arts, held last Monday 
in Edinburgh. Thissystem was described in ENGINEERING, 
vol. lxvii., page 110, but the lecturer was able to give par- 
ticulars of the success attending recent applications. The 
form of the shore at Deal has, it is preter been vastly im- 
proved, low water mark having been driven back 200 ft. 
by the groynes erected on the Case system in 1898, whilst 
at Southwold high water mark has been driven back 68 ft., 
and low water mark 54 ft. 


The winter meeting of the British Astociation of 
Water Works Engineers will be held at the rooms of the 
Geological ree = Burlington House, W., on Saturday 
December 8, the chair being taken at 11 a.m. by the pre- 
sident, Mr. Chas. H. Priestly, A.M.I.C.E. A report on 
the ‘‘Control of Water Undertakings and Sources of 
Water Supply ” will be preeented and recommended for 
adoption, following which a paper ‘‘On the Protection of 
Underground Water ” will be read by Mr. Wm. Matthews, 
M.I.C.E., of Southampton. Further particulars can be 
obtained on application to the secretary of the Associa- 
tion, at 54, Parliament-stret, S.W. 


The Local Government Board have sanctioned a loan 
for 30 years for the construction of aérobic beds and 
bacteria oxidation polarite filters for the treatment of the 
whole of the sewage of Southwold, also a loan for 20 years 
for the erection of a small refuse destructor. We believe 
this is the first time the Local Government Board have 
approved of a scheme for the bacterial treatment of 
sewage and filtration of effluent without imposing any 
restrictions and conditions. The terial oxidation 
polarite filters are wholly on the aérobic system, the 
sewage being distributed over the beds by Candy auto- 
matic revolving sprinklers, whereby Jarge volumes can be 
rapidly oxidised and the effluent charged with as much 
dissolved oxygen as is present in many of the best drink- 
ing waters. The method was fully described in cur 
columns a short time since, ‘the engineer for the scheme 
being Mr. F. Ball, of Southwold. 


Under the direction of the South Metropolitan Gas 
Company, the Jamps on Southwark Bridge, to the number 
of 21, have each been fitted with one of Sugg’s patent 
high-pressure gas incandescent burners, consuming 10 cubic 
feet of gas per hour, and giving a light equal to 350 
candles. The lamps are the design of Mr. Murray, sur- 
veyor to the Corporation of the City of London, and 
ey made by Messrs. William Sugg and Co. for the 
lighting of this bridge. Each burner is supplied with a 


-| mantle, the same as that used in the high-pressure gas- 


lighting of the Strand. The pressure of the gas from the 
street mains is 2 in., and this pressure is increased to 9 in. 
by means of an automatic pressure increaser, which is 
fixed on the south side of the bridge. The total consump- 
tion of gas for lighting the whole of the bridge is only 


210 cubic feet, and this gives a total illuminating effect: 


equal to 7350 candles, being twelve times more light than 
was obtained under the old system. 


On May 31 a meeting was held at the rooms of the 
Royal Meteorological Society, to consider the question of 
a memorial to the late Mr. G. J. Symons, F.R.S., the 
distinguished meteorologist, and founder of the British 
Rainfall Organisation. It was resolved unanimously that 
the memorial should take the form of a gold medal, to be 
awarded from time to time by the Council of the Royal 
Meteorological Society, for distinguished work in con- 
nection with meteorological science. An executive com- 
mittee was appointed to take the necessary steps to raise 
a fund for that purpose. We have now much pleasure in 
stating that their appeal has been very heartily responded 
to, not only by meteorologists, engineers, and representa- 
tives of other branches of science and industry, but also 
by personal friends and admirers of the late Mr. Symons 


list open until the end of January, 1901, in order to allow 
all who have in any way benefited by Mr. Symons’ advice 
and assistance to contribute to the Memorial Fund. 


In a letter to the Railroad Gazette, Mr. C. B. Dudley, 
principal chemist to the Pennsylvania Railroad Company, 
states that all the experience gained during the past few 
years goes to show that hard steels give better results 
than soft steels when subjected to alternating stresses ; 
and that breakages are reduced, therefore, when such 
hard steel is used for axles, crankpins, and coupling rods. 
This statement a confirms Bauschinger’s explana- 
tion of Wohler’s results on alternating stresses. Hard 
steels have a greater range of elasticity than softer ones, 
and since failure only occurs if this elastic range is 
exceeded, it stands to reason that a hard steel should 
show greater endurance under alternating stresses. Soft 


in all classes. The committee have decided to keep the 8 





steels, on the other hand, find their use where there is 
likelihood of the metal being accidentally deformed much 
beyond its elastic limit, either in the process of manu- 
facture, or by accidental occurrences afterwards. The 
great plasticity of such material allows it to yield to 
such deformation with little permanent injury, aiways 
provided that these exceptional strains are not too often 
repeated. 

Everyone whose memory goes back 20 years must note 
a most significant change in the tone of the commercial 
press, and, indeed, the same change is to be observed in 
the daily paper. At that date it was not uncommon 
for homilies to be addreseed by these papers to foreign 
Governments and municipalities, on theerror of their ways 
in preferring to supply their wants from native sources 
rather than to patronise English manufacturers, who 
could then fill most contracts better and more cheaply 
than any of their competitors. To-day we still have 
homilies, but there is a change both in the style and in 
the name of the addressee. No mention is now made of 
the ‘‘ divine b gperes of political economy,” but our own 
imperial and municipal authorities are severely rated 
should they supply avy of their needs from abroad, even 
though our own workshops may be so crowded that deli- 
very is impossible within reasonable time; or if, as in 
some cases, the cost of the foreign-built article is sub- 
stantially less. After all, there is a deal of human nature 
in man, and principles which 20 years ago, when we were 
able to easily undersell all competitors, seemed founded on 
some are now having doubts expressed as to their sta- 

ility. 

The Director-General of Statistics for India has just 
issued in a compendious shape the statistics of mineral 
production in India during the 10 years 1890 to 1899. 
The most interesting figu as might have been ex- 
pected, are those relating to the coal industry. The out- 
put has increased from 2,820,000 tons in 1894 to 4,937,000 
in 1899, ‘‘Indian coal is now extensively, in some places 
exclusively, employed for the railwaye, coasting and river 
steamers, mills, and factories; but as in the case of salt, 
the conditions of transport are not yet sufficiently de- 
veloped, though they are being greatly improved to 
permit of the exclusive use of Indian for industrial 
purposes.” With the high prices now prevailing in Great 
Britain, and to all appearances likely to prevail for a long 
time to come, the expansion Mr, O’Conor’s figures indi- 
cate has within the last six months become something 
like a boom. Coal shares which'at the beginning of the 

ear were little over par are now at an enormous premium. 
The great obstacles to rapid expansion are the insuffi- 
ciency of wagons on the railways, and the hopelessly 
primitive methods of the Calcutta docks; but in these 
points also the next decade will see a great change. It 
is interesting to note that the Nizam’s territory is entered 
asa gold producer since 1897, when the production was 
495 oz. Last year it was 8100 oz. Burma entered the 
list last year for the first time with an output of 1198 oz. 





Hutt.—The Hull Town Council is about to apply to 
the Local Government Board for authority to borrow 
142.8872. Of this total 120,000/. is to be devoted to the 
construction of the Hedon-road section of the Hull Cor- 

ration Tramways. A further 17,000/. is to be expended 
in paving Hedon-road with wood. 





PERSONAL.—Owing to the great growth of its business, 
the Brown Hoisting and Conveying Machine Company, 
of .Cleveland, Ohio, and 39, Victoria-street, London, 
§.W.,. has been reorganised with a larger capital under 
the style of the Brown Hoisting Machinery Sonaeee, 
Incorporated. The new conipany takes over the offices, 
assets, and liabilities of its predecessor.—The London 
Phosphor Copper and Bronze Company, of St. Leonards- 
road, New Bromley, London, E., announce that they 
have now completed their new works at the address 
named, and have moved thither from their former 

remises at Cazenove-road, Stoke Newington.—We un- 

erstand that the practice of the late Charles Henry 

Driver, F.R.I.B.A., A.1.C.E., of 17, Victoria - street, 
Westminster, is to ke carried on by his eldest con, in 
conjunction with Mr. Stanley Barrett, architect and 
surveyor, under the style of Barrett and Driver. The 
practice will be transferred to Mr. Barrett’s office, 53, 
Blomfield-road, Maida Vale, W. 





Lincotn.—The Lincoln Town Council has applied to 
the Local Government Board for authority to borrow 
16,0007. for water supply purposes. The council is em- 
paar to supply the city, urban Bracebridge, Boult- 

am, Skellingtho Greetwell, Canwick, and the 
county lunatic asylum, with water; and the average 
daily requirements range from 1,500,000 to 2,000,000 
allons. It is as much as the council can do to meet exist- 
ing requirements from existing resources in a dry season. 
The existing sources of supply are a lake at Hartsholme, 
which drains some 2000 acres of agricultural land ; two 
ballast pits near the Midland Railway, about two miles 
out of Lincoln, which also drain the surrounding land ; 
the Pike Drain, another open source which flows into a 
lake at Boultham ; the River Witham, which is so tur- 
bulent in flood time, that its waters cannot be adequately 
clarified by filters ; and another surface drain, known as 
the Catchwater Drain. The water from these sources is 
received at Lincoln and pumped into ng ag ay in the 
neighbourhood of the cathedral and the other on the 
opposite hill. It is now proposed to make a bore in 
red sandstone so as to obtain water of greater purity and 
softness. Mr. Griffiths, the engineer in charge of the 
boring operations, is of opinion that the bore will yield 
1,500,000 gallons daily. 
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FOUR-SPINDLE SEMI-AUTOMATIC LATHE AT THE STANLEY SHOW. 
(For Description, see Page 696.) 
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NOTICES OF MEETINGS. 


Tax Instrrvrion oF Cry ENGiInneRs.—Ordinary meeting, Tues- 
day, December 4, at 8 p.m. Paper to be discussed : ‘‘ Machinery for 
the Manufacture of Smokeless Powder,” by Mr. Oscar Guttmann, 
M. Inst. O.E. At this meeting the monthly ballot for members 
will be taken. Papers to be read, time permitting: 1. ‘‘The 
Signalling on the Waterloo and City Railway ;” and 2, ‘‘ Note 
on the Signalling of Outlying Siding Connections;” by Mr. 
M. Inst. 0.E. 3. “Signalling on the 

way,” by Mr. Stephen Butler Cottrell, 
M. Inst. C.E.—Students’ ting, Friday, Di ber 7, at 8 p.m. 
Paper to be read : ‘‘ Dock Gates,” by Mr. F. K. Peach, Stud. Inst.. 
C.E. The President, Mr. James Mansergh, will occupy the chair. 

Society or Arts.—Tuesday, December 4, at 8 p.m. Oantor 
lectures. ‘‘ Electric Oscillations and Electric: Waves,” by Pro- 
fessor John A. Fleming; M.A., D.Sc., F.R.S. Four lectures. 
Lecture 2, ‘‘ Electric Resonance.”—Wednesday, December 5, at 
8 p.m. ‘Road Traction,” by Professor H. S. Hele-Shaw, LL.D., 
F.R.S. Sir Alexander Binnie will preside. 

Thursday, December 6, at 20, Hanover- 
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Tue RONTGEN i 
equare, Mr. J. Mackenzie Davidson, M.B., will give an exhibition 
and description of his ‘Stereoscopic Fluoroscope and a New 
Rotary Mercury Brake.” The chair will be taken at 8 p.m. 

Society oF ENGINEERS.—Monday, December 3, at the Royal 
United Service Institution, Whitehall. A paper will be read, 
entitled ‘‘ Recent Practice in Sewage Di >” by Mr. Henry C. 
H. Shenton. The chair will be taken at 7.30 p.m. precisely. 

Tue INSTITUTION OF JUNIOR ENGINEERS.—Saturday, December 8, 
at3p.m. Visit to the Electric Generating Station of the London 
United Tramways Company, 88, High-road, Chiswick. 

LIVERPOOL SELF-PROPELLED TRAFFIC ASSOCIATION (LOCAL CENTRE 
oF THE AUTOMOBILE CLUB).—Monday, December 3, at 8 o’clock, at 
Small Concert Hall, St. George’s Hall, Liverpool. Opening ad- 
dress of fifth session, by M. G. Forestier, Inspector-General of 
—— and Bridges in France, on ‘‘Heavy Motor Traffic in 

'rance.” 

Civil AND MECHANICAL ENGINEERS’ Society.—Thursday, Decem- 
ber 6, at 8 p.m., at the Hotel Victoria, Northumberland-avenue, 
8.W. Paper to be read: ‘‘ Valve Gears and Valve Diagrams,” by 
Professor R. H. Smith, Wh.Sc., A.M.1.C.E., M.IL.M.E. 

LIVERPOOL ENGINEERING Sociery.—Wedn evening next, 
December 5, at 8 o'clock, at the Royal Institution, Colquitt- 
street, when a paper will be read by Mr. W. Arthur Ker, Assoc. 
M. Inst. C.E., entitled ‘‘ Electric Driving of Workshops.” 
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FRENCH LABOUR LEGISLATION. 


On the 16th inst. the French Minister of Com- 
merce placed on the table of the Chamber of 
Deputies the draft of a Bill to establish obligatory 
arbitration in disputes that may occur between 
employers and their men. 

By this Bill it is proposed that in every industrial 
or commercial establishment which gives employ- 
ment to at least fifty workmen or clerks, a printed 
notice is to be handed to each employé when he 
applies for a situation. This notice is to state 
whether it is intended that all disputes, arising 
out of an engagement, which might occur between 
the master and his employés, shall or shall not be 
dealt with by arbitration, in accordance with the 
terms of the new law. This is the first clause of 
the draft, which runs on as follows: ‘* Should the 
notice specify that the disputes would be dealt 


page| with by arbitration, then three days after a new 
,|employé is engaged, the law is applicable to both 


parties.” 

In the specifications for Government contracts a 
clause will be inserted, compelling the firms who 
tender, to comply to the new arbitration law. It 


cessions granted by the Government for mines, 
railways, &c. The new law is to regulate the ap- 
pointment of permanent delegates chosen among 
the workmen to act as their representatives in diffi- 
culties with the masters. In case of dispute, should 
a master not accept the claims of his men, these 
claims are to be set before him in writing, and 
should the employer still maintain his decision, he 
will be compelled to hand to the delegates, within 
forty-eight hours, a written reply containing the 


g | names of the arbitrators he has selected. Should the 


employer allow the forty-eight hours to lapse, the 
men are to go out on strike. On the other hand, 


should he appoint arbitrators, the delegates have 
also to appoint within forty-eight hours an equal 


at, either by the arbitrators of the two parties, or 
by an umpire, the men can decide to cease working ; 
six days are given for the decision, counting from 
the day on which the men have appointed their 
arbitrators. 

A strike can only be decided by a regular vote ; 
to be obligatory, the number of votes in favour of 
the strike must be more than half the number of 
voters, and more than one-third of the persons who 
have aright to vote. Should the number of votes 
be insufficient, other votes are to take aes 
under conditions provided for in the law. en 
the result of the voting is known, the delegates of 
the men will communicate it at once to the master. 
The mayor of the district is also to be duly in- 
formed. 

If a strike be not voted, the men are to continue 
at work. If, on the other hand, it be voted, the 
‘* Conseil de Travail” is to decide finally between 
the two parties, in accordance with the rights con- 
ferred on arbitrators by the Civil Code. Fines and 
terms of imprisonment are to be enforced against 
any person influencing votes. All workmen or 
clerks, of both sexes, eighteen years old and up- 
wards, are to have aright to vote. Those masters, 
men, or clerks, who may not have observed their 
responsibilities with regard to the new law, would 
be liable to lose their right of voting on various 
matters concerning the representation of labour, 
chambers of commerce, &c., and also of their right 
to election by such votes. 

From the foregoing summary it will be seen that 
masters will not be compelled to agree to this new 
law, except as regards Covamnniaint work ; but it is 
quite conceivable that the Government may regard 
unfavourably all such works as do not comply with 
the terms of the Act. It is difficult to see how 
industrial works can be managed under the new 
law, so far as regards Government contracts, or 
even how employers can decline submitting to it 
for private contracts. 

The new law is apparently a concession to French 
labour, and it would seem that workmen’s delegates 
must become the effective chiefs of works. It 
destroys the individual liberty of the working man, 
for every workman will be absolutely bound to abide 
by the decision of his comrades, and he will be com- 
pelled to go on strike if the balance of votes decide 
such a step. He will, in effect, be forced to strike 
by law, though the same lawmakers who are push- 
ing this Bill forward, said not long ago that the 
rights of any single man who wished to continue 
working, were absolutely equal to those of others 
who wanted to strike. Thus there will be no pro- 
tection for any man who would wish to work, not- 
withstanding an impending strike, and wha would 
vote ~— it, or abstain from voting altogether : 
he will inevitably be subjected to all kinds of 
annoyances, and the power and glory will belong to 
agitators, whether among the workmen or the pro- 
fessional breeders of discontent. 

The Bill provides thas young men of eighteen 
will have a vote. This will largely increase the 
chances of strikes being successful, for, as a rule, 
these young men have no responsibilities and are 
most easily misled ; they constitute in factories the 
most dangerous elements for peacé and goodwill, and 
at the age of eighteen they have no legal rights. 

It will be interesting to know if the French 
Government will insert the arbitration and compul- 
sory strike clause, in contracts with foreign coun- 
tries. The output from French factories is already 
comparatively low, owing to the present difficult 
environment, and to the comparatively easy life of 
the French workmen. If this Bill becomes law 
the output will be still lower. French railway 
companies and other large undertakings will be 
forced to apply more and more to foreign coun- 
tries for locomotives and machine tools. ft would 
seem that such a measure cannot be otherwise 
than disastrous to French industry, and eminently 
calculated to widen the breach between masters 
and men. Combinations among the former will 
be the inevitable consequence, and strikes will be 
anticipated by the temporary, or even permanent, 
closing of works. 





ELECTRIC OSCILLATIONS. 
THe experiments in wireless telegraphy which 
have been going on of late, lend an additional in- 
terest to the subject of ‘‘ Electric Oscillations and 
Electric Waves,” which Professor J. A. Fleming, 
M.A;:, D.Sc., F.R.S., has selected as the theme of 








If a decision is not arrived 


number of arbitrators. 





his Cantor lectures, the first of which was given 
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at the Society of Arts last Monday evening. He 
defined electric oscillations to be an alternate 
current of high frequency, of as much as a million, 
or several million alternations, per second. 
Frequency exercises a great influence on the 
behaviour of currents. For instance, in deal- 
ing with direct currents, resistance is one of the 
chief factors of which we have to take account, 
but with increased frequency the phenomena con- 
nected with inductance and capacity became of 
far greater importance, particularly the former, 
and we have to part company with many of 
our notions on the subject of electricity. With 
currents of high frequency, the flow is not neces- 
sarily in the same direction in all parts of a given 
conductor, nor is its volume constant. Alternate 
currents of low frequency must have a closed cir- 
cuit for their generation, but oscillations may occur 
in a straight wire. To produce oscillations, ordi- 
nary mechanical means are useless ; it is impossible 
to move coils of wire with sufficient velocity to pro- 
duce them. The only method is by means of 
Leyden jarsand condensers. The oscillation, how- 
ever, is not due to the condenser itself, but to a 
peculiar property in air. This property is that air 
is a perfect non-conductor until the pressure reaches 
a certain critical value, when it suddenly breaks 
down and becomes a conductor. To obtain oscilla- 
tions, two qualities ‘are necessary in the circuit— 
capacity and inductance. As mechanical analogies 
aid the comprehension of electrical phenomena, 
Dr. Fleming expresses the conditions necessary for 
oscillation as follow : 

1. A self-recovering displaceability. 

2. Something like inertia. 

3. Suddenness of release. 

The displaceability makes the thing go when let 
loose, and the inertia makes it overshoot the mark, 
so that it can come back. The release must be 
sudden, or else the thing will slide slowly to a posi- 
tion of rest and stay there. For instance, if mer- 
cury be raised in one leg of a U-tube by blowing 
into the other, and then released by letting the air 
go, the column will oscillate up the two legs alter- 
nately several times. If, however, the air be 
allowed to leak out slowly, the mercury will come 
steadily to a position of equality in the two legs. 

It was suspected long ago that the discharge 
of a Leyden jar was not in one direction only. In 
1842 Henry remarked that the magnetism of needles 
by the discharge was very irregular, sometimes in one 
direction, sometimes in another, and sometimes not 
at ali. In 1847, Von Helmholtz dealt with the same 
subject, and in 1851, Thomson (Lord Kelvin) gave 
the first exposition of the phenomenon. Dr. 
Fleming showed by an experiment that the dis- 
charge from an induction coil through a vacuum 
tube is in one direction only. It is visible to the eye 
that this is so, for the illumination is different at 
the two ends of the tube. When, however, the 
discharge is obtained from a Leyden jar, the 
appearance of the glow is uniform, and does not 
i ae on the connections being reversed. Such a 
discharge viewed in a revolving mirror is seen to be 
double, flowing first in one direction and then in 
the other ; it is oscillating. Professor Boys has 
photographed the discharge by arranging lenses 
around a rapidly-revolving wheel, and throwing the 
pictures of the spark on to a sensitive plate. The 
cesult is a series of marks, like a succession of 
Morse dashes. From the speed of the wheel it was 
calculated that, in this instance, there were 3000 
oscillations per second. 

Below a pressure of 300 to 400 volts air is a 
complete non-conductor. About that pressure, as 
already stated, it breaks down, and the sparks 
pass. It is not completely understood what the 
action is, but it is thought that the molecules break 
up, and the electrically charged ions go in opposite 
directions. J. J. Thorson has shown that no 
electric force will break up a molecule, but it is 
possible that vibration may do it. A coherer has 
much resemblance to air in this respect. Under a 
pressure between 1 and 2 volts it scarcely conducts 
at all ; but under a higher pressure it instantly de- 
velops high conducting powers. The following Table 
zives the dielectric strength of various insulators : 


Kilowatts per 


Centimetre, 
Micanite .. 4000 
Mica ... 2000 
Ebonite 54 
Linseed oil 83 
Cotton seed oil nad 67 
Air 2 millimetres thick 57 
» i , ” 27 





The last two lines are very noticeable, the thinner 
layer having the greater strength. The greater 
strength of oil, as compared with air, suggests its 
use in the spark gap. It has been tried by Dr. 
Fleming and also by Marconi, but the results were 
not encouraging. It has more strength, but there 
is less suddenness in the giving way. It does not 


snap. 

The air between two charged balls is in a state 
of strain. When the air breaks the strain vanishes 
and we get current, and the current sets up lines 
of magnetic force. The current also expends its 
energy in reproducing the state of strain, and so 
the action goes on backwards and forwards, the 
strain and the rupture following each other until 
the energy is frittered away. The periodic time of 
an oscillating discharge is given by 


t=2r VLU, 
where 
L = induction in henrys, 
and 
C = capacity in farads. 
Frequency 
Fe 5,060,000 
VC (in mfd) x Lin henrys) 
Example : 
C= sig mfd; L = 1200. 
nm = 2,500,000 per second. 


Jars are not described in catalogues by their 
electrical capacity, but by their cubic capacity. The 
capacity of the gallon jar is about $5 microfarad. 
The oscillatory inductance of circuits of various 
forms, of a single turn of round wire, is given by: 


L=21 { 2.3026 logis ‘ tt a} 


where 

length. 

diameter. 

1 for straight wire. 
a = 2.45 for circular coil of single turn. 
a = 2. 6 for square coil of single turn. 

When there is more than one turn the inductance 
varies as the square of the turns. 

A frequency of a million per second does not 
mean that there are a million oscillations, but that 
the oscillations are at that rate. Generally there 
are a few—four or five—oscillations, and then a 
long wait, the intervals being comparable to a 
clock giving twelve ticks and then standing twenty- 
four hours ; then giving twelve more ticks, and so 
on. The problem awaiting solution is how to make 
the oscillations persistent. 

Oscillations decay and die away. They are 
damped by the alternating magnetic field they 
set up. This field was demonstrated by Dr. 
Fleming by the use of two coils, one containing 
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a spark gap and the other a tiny electric lamp. 
When the oscillations were set up by the discharge 
of the Leyden jars, the lamp lighted up, although 
its coils were some feet away from the other, and 
not close, as shown in the figure. ‘‘That,” said 
Dr. Fleming, ‘‘is not wireless telegraphy, but 
wireless electric lighting.” When he interposed 
his body between the two coils it made no apparent 
difference, and neither did a board. A piece of 
thin perforated zinc, however, completely cut the 
influences, and the light failed. If the frequency 
had been of the alternating-current order of 100 
per second the zinc would have had very little 
effect, as its electric resistance was great. But as 


the frequency is raised the influence of the zinc in- 
If cooled to absolute zero, so as to 


creases. 





become a perfect conductor, it would cut off low 
frequency vibrations also. The explanation of the 
action of the zinc is that the primary coil sets up 
Foucault currents in it, and these create a magnetic 
field on the other side of opposite phase, which 
balances the field set up by the first coil. 

The two coils constitute an oscillating trans- 
former. If the second has a large number of 
coils, then it becomes a step-up transformer. In 
making such an apparatus there are certain con- 
ditions to be observed, and these are generally 
opposite those governing the usual transformer, 
It is important that the turns of the coil shall be 
kept far apart. The closer they are the greater 
the inductance, and inductance throttles the dis- 
charge. Ebonite does not make a satisfactory 
non-conductor for such coils; glass is the only 
substance to use. One coil is put in the interior 
of a glass jar, and on the outside there is a 
single layer of gutta-percha covered wire. A coil 
like this will raise the potential to any desired 
point—10,000 or 40,000 volts. The great point is 
to space the turns of the coil far apart, to prevent 
impedance. Only one layer must be used, and 
more turns be got by lengthening the glass core, 
Dr. Fleming showed sparks 6 ft. long, in vacuum 
tubes, obtained in this way. 

Secondary oscillations can not only be created 
in metallic conductors, but also in gaseous con- 
ductors, that is, transformers may be made in 
which the secondary conductor is gas. Dr. 
Fleming showed a glass cylinder with hemi- 
spherical ends, exhausted to 1 millimetre of mer- 
cury. This cylinder was some 6 in. in diameter 
and 10 in. long. Around its centre was a coil of 
six turns of wire, and when an oscillating current 
traversed this coil the gas in the cylinder lit up in 
circular rings of light. It was a very pretty and 
striking experiment. When the cylinder was 
wrapped in silver paper there was no effect. The 
metal film acted like the zinc plate by creating a 
magnetic field opposite in phase to the first. 

The inductance caused by convolutions lying close 
together was strikingly illustrated by Dr. Fleming. 
He used two wire coilsas at first, but in series with 
the second he put a very loose helix of wire ona 
non-conducting core. The coils of the helix could 
be drawn wide apart, like the threads of a worm, 
or pushed close together like a fine pitched screw. 
In the former case the lamp shown in the diagram 
burned, but when the coils were suddenly pushed to- 
gether it was extinguished. Iron, also, has the effect 
of increasing inductance, although Hertz thought 
that iron could not be magnetised by oscillating 
currents. A bundle of copper wire placed in the 
coil makes very little effect on the light, while a 
bundle of iron wire ofthe same size effects a marked 
diminution of the light. 

High frequency currents do not penetrate the 
mass of a conductor, but keep on the surface. 
Rayleigh showed long ago that alternate currents 
have not a uniform flow over the cross-section of a . 
conductor, and gave a formula for the resistance of 
a conductor to alternating currents. This, how- 
ever, does not apply to high-frequency currents. 
With a frequency of a million per second, a current 
does not penetrate into an iron conductor more 
than s)5 millimetre; it penetrates into copper 
15 millimetres. The skin effect increases the 
apparent resistance, but decreases the inductance. 
There are, broadly, three kinds of resistances to 
consider : (1) Ohmic resistance ; (2) resistance to 
alternating current of 100 periods ; and (3) resist- 
ance to oscillating currents. 

The second lecture will be given next Tuesday ; 
not on Monday, as first announced. 





THE TAFF VALE RAILWAY CASE. 

Arrer this case had been decided in the Vaca- 
tion Court, we published a short notice of it m 
Encrnrertnc [see ENGINEERING, September 21, 
page 377]. It will be recollected that the short point 
in dispute was whether an injunction to restrain 
watching and besetting could be granted against @ 
trade union as such, and not merely against trade- 
union officials in their private capacity. Mr. Justice 
Farwell granted the injunction mainly upon the 
ground that to dismiss such an application 48 
against the trade union would be to allow acts of 
intimidation to be committed by a union in its 
corporate capacity without any redress to we 
who suffer at their hands. The Amalgamate 
Society of Railway Servants appealed from this 
decision, and after a prolonged hearing, at whie 
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both parties were represented by many eminent 
counsel—the Court of Appeal consisting of the 
Master of the Rolls, ee Denton Collins, and 
Lord Justice Stirling—the appeal was allowed, thus 
falsifying a prophecy which we ventured to make 
to the effect that, being founded on principles of 
equity and justice, it would be allowed to stand. 
The result is that a trade union is not liable to an 
injunction against picketing ; nor can the funds be 
looked to for the payment of damages sustained by 
persons whose servants have been exposed to 
intimidation at the hands of the servants or 
agents of a trade union. 

That the public are opposed to the principle of 
this decision is amply proved by the treatment 
which it has received in the columns of the daily 
papers. Even the Times is of opinion, and has 
always maintained, that ‘‘ trade unions, which at the 
present day exercise a dominating influence over 
the labour market, and can interfere with so many 
industrial enterprises, should be subject to legal 
responsibilities.’ 

We must, of course, bow to the decision of the 
Court of Appeal upon an important point of law, 
until the question is carried to the House of Lords 
for final determination. Nevertheless, there is 
something about the doctrine now enunciated which 
is contrary to a sense of rough-and-ready justice ; 
there seems, in fact, to be some violation of the 
well-known legal principle : Ubi jus, bi remedium. 
As we stated when we had occasion to comment 
upon this case in a previous issue, it is unfortunate 
in the extreme that a wealthy body such as a trade 
union can put forward its officers to commit un- 
lawful actions, or refrain from taking any active 
step to prevent them adopting illegal methods. The 
union can furnish its treasurer.and secretary with 
the means of defending actions or proceedings which 
are instituted by those who suffer at their hands ; 
and when questions of ‘‘ damage” or ‘‘ injunction ” 
arise, is at liberty to retire from the scene, and 
leave the unfortunate plaintiff to obtain but sorry 
redress from those who, throughout the proceedings, 
have been acting merely as the tools of a wealthy 
and influential corporation. 

The result of this state of things was well de- 
scribed by Mr. Justice Farwell, when the matter 
came before him in the first instance. He said, 
“Tf the contention of the defendant society is well 
founded ”’—and it has now been held to be well 
founded in the Court of Appeal—‘‘ the Legislature 
has authorised the creation of numerous bodies of 
men, capable of owning great wealth and of acting 
by agents, with absolutely no responsibility for the 
wrongs that they do to other persons by the use of 
that wealth and the employment of those agents. 
They are at liberty to disseminate libel broadcast, 
or to hire men to reproduce the rattening methods 
that disgraced Sheffield thirty years ago, and their 
victims will have nothing to-look to for damages 
but the pockets of the individuals, usually men 
of small means, who act as their agents. . . .” 
Truly a lamentable state of affairs if the prognos- 
tications of the learned Judge are found to be 
correct. Far be it from.us to suggest that any 
Court should be influenced by considerations such 
as these, in a case where their judgment must 
depend upon the strict interpretation of a statute. 
It would be a sorry day for the administration of 
justice if the Court of Appeal were to confuse 
“‘what ought to be” with ‘‘ what is.” It may be 
observed, however, that the judgment of the Court 
affords some indication that their Lordships 
would gladly have arrived at a different con- 
clusion. The Master of the Rolls said, ‘*‘ Whether 
this ought to be so or not is one thing, which 
I have not to inquire into; whether it is so, that 
is, whether the union can be sued in the manner 
proposed, is another matter, and this I have to 
decide.” And his reason for deciding in favour of 
the trade union was expressed in the following 
terms : ‘‘ Where in the Trade Union Acts is to be 
found any enactment, express or implied, that a 
trade union is to be sued in its registered name? 
Express enactment there is none, and it is clear 
that a trade union is not made a corporation, as the 
Acts I have above referred to show is constantly the 
case with other societies.” 

_ Limited liability companies, building societies, 

industrial and provident societies, can all be made 

to suffer in their corporate capacity for the wrong- 

ding of their a Why cannot a trade hanger 
essed of plena: i wer 

held liable ? tits i i usta cana 


Until the passing of the Trade Unions Act, 1871, 





combinations of workpeople were deemed unlawful, 
and the members were liable to be convicted of 
conspiracy. Such combinations are now lawful ; 
but it was found necessary to curtail the powers of 
trade unions by rendering each member thereof 
liable in his private capacity for the various acts 
which are enumerated in sub-sections 4 and 5 of 
the Conspiracy and Protection of Property Act, 
1875. It would not be unreasonable to say that 
the encouragement of unlawful acts on the part 
of individuals should be made an offence for 
which every member of a trade union should be 
responsible. 

Should the present decision be upheld, as there 
is every reason to believe it will be, in the House 
of Lords, nothing short of an Act of Parliament can 
remove this illogical distinction between trade 
unions and other societies which have the power 
and the funds, but not the legal right, to interfere 
with the liberty of the subject. 





THE CYCLE SHOWS. 

THE two annual cycle shows—the Stanley and 
the National—are being held simultaneously, the 
former at the Agricultural Hall, and the latter at 
the Crystal Palace. They reflect the depressed 
condition of the cycle trade, for the entries show 
a decided falling-off in number, the decrease in 
cycles proper being hardly compensated for by the 
motor-car exhibits. The cycle-makers have them- 
selves largely to thank for this retrogression. The 
boom of a few years ago was taken advantage of to 
form limited companies, the capital of which was 
too often out of all proportion to the prospects of 
business. As a consequence, the energies of those 
responsible for the direction of works were turned 
more to company-mongering than to more legitimate 
fields of activity, a circumstance that was reflected 
in the great increase of importations from America. 
In the mistaken effort to pay a dividend on the 
inflated capital of many companies, prices of 
machines were kept up at a high rate, the selling 
prices that have ruled being far beyond those 
that would be warranted by the cost of labour and 
material, with a reasonable sum added for profit 
and fixedcharges. The natural result has been that 
many persons of moderate incomes, who would other- 
wise have bought new machines, have been content to 
do the best they could with their old mounts; whilst 
others who might have scraped together enough 
money to buy so fascinating and useful a thing as 
a bicycle, have perforce had to go on foot. Whether 
the influx of new firms founded on a sounder basis, 
or the reconstruction and writing down of capital 
of the older makers, will bring about a more whole- 
some state of things—and there are indications to 
that effect—remains to be seen; but certainly it 
seems to us that the selling price of bicycles has 
been unduly high for a simple article in these 
days of cheap material and automatic machine 
tools. 

In regard to new devices and changes of patterns, 
the present shows also are disappointing, for those 
who visit them simply to be amused by novelties 
in mechanism ; though this feature of the year is not 
by any means without its compensations, for the 
changing of pattern which has been going on for 
some years — has done as much as anything in 
adding to the cost of producing machines. The 
chain gear rear driven safety has established its 
position more securely than ever, the boom in bevel 
gear machines, that seemed on the eve of establish- 
ing itself a couple of years or so ago, apparently 
having died away, although a certain number of 
chainless machines are shown. The free wheel, 
not now a novelty, is consolidating its position, 
and with it the necessary greater , Hare power— 
the ability to ‘‘back pedal” being absent—is 
being developed. The brake worked from the 
crank, or ‘‘back pedalling brake”—has, in many 
cases, given place to a double hand brake by which 
both wheels can be checked at once, there being a 
brake lever on each arm of the handle bar. The 
back wheel brake is most often of the Bowden type, 
an arrangement which is now well known. 

The most noticeable new — in design 
consists of various devices for checking or absorb- 
ing vibration. These take various forms, mostly 
of springs inserted on the frames. It is claimed for 
some of these that they give equal or even greater 
comfort in riding than is secured by the use of the 
pneumatic tyre ; that is to say, a bicycle including 
one of these devices, but with solid tyres, can be 
ridden with less jolting or vibration over bad roads 





than can a pneumatic tyre bicycle. Whether this 
claim can be substantiated or not, experience alone 
can show; but in any case the resilience and 
economy of work that accompanies the pneumatic 
tyre would be absent in the solid-tyre machine even 
with a spring frame. It is claimed, however, for 
the latter that, as the body of the rider is subjected 
to less vertical movement, there is an economy of 
power in this respect. It may, however, be per- 
missible to point out that though effort is not ex- 
pended in moving the human body, there is the 
compression of the springs to take into account, 
and these give out no useful work in their reaction. 

One of the most noticeable of the spring frames 
is that exhibited by Palmer’s Shipbuilding and 
Iron Company, of Jarrow-on-Tyne, a firm that has 
taken up the bicycle industry with some vigour of 
late. We hope at a future time to illustrate this 
machine, which the makers have kindly offered us 
an opportunity of testing on a rough road. We 
need not therefore describe the mechanism in 
detail, a task which would be practically impossible 
without diagrams. It will suffice to say, therefore, 
that the cushioning is effected by springs in both 
the forward and after parts of the frame, and so 
that both wheels are provided for, and the motor 
is kept in a direct line vertically by means of 
guides. 

The Crypto Works Company, of Clerkenwell, 
also provides against vibration by dispensing with 
the rear struts, and compensating for the absence 
of these members to the frame by extra strength 
in the structure. The Canada Cycle Company, 
of 57, Holborn Viaduct, have a large stand which 
deserves attention on the part of those who have a 
partiality for the American type of bicycle, but are 
sufficiently patriotic to wish to spend their money 
on machines manufactured under the national flag. 

Some of the anti-vibration devices take the form 
of telescopic back forks containing spiral springs, 
the forks, however, being joined into one tube 
above the wheel. . Messrs. Clark Brothers, of 
Forest-gate, show a bicycle constructed on this 
principle, as also do the Canada Company before 
mentioned. An alteration in detail is effected by 
—_— the brake communication inside the handle- 

, with a short lever at the end of one handle to 
actuate a wire. This is a neat arrangement, an 
example of which is shown by the Humber Com- 
pany, of Beeston, Notts. 

Mr. R. L. Philpot, of 57, Chancery-lane, shows 
a ‘‘flexible” cycle, in which provision against 
vibration is made by ending the back forks just 
beneath the saddle in helical springs, which absorb 
vertical movement. The Apsley Engineering Com- 

any, of Nottingham, have a new description of 
and brake, worked by a friction clutch, which is 
actuated by back pedalling, and which, unlike some 
other back-pedalling brakes, can be applied at any 
art of a revolution. In the Arcade entrance, 

r. E. Hodgkinson shows a variable gear 
machine, which is worked by connecting rods and 
levers, the variation in gear being obtained by 
shifting the connection on the lever. This we 
understood to be effected from the saddle through 
pressing both feet on the pedals at once, and the 
machine is again put into full gear by means of a 
spring. The mechanism appeared somewhat com- 

licated in its action, though not in the working. 
t is put into full gear again by means of a spring. 

Amongst other exhibitors were several of the 
well-known firms, who displayed the usual number 
of well.finished machines. There were also some 
exhibits of machine tools, but these we shall deal 
with in a separate notice. 





TUBE RAILWAYS PROJECTED IN 
LONDON. 

Tue great success of the ‘“‘twopenny tube,” as 
the Central London Railway is generally called, 
has led to quite a crop of similar schemes being 
prepared for presentation to Parliament. If even 
a portion of these projects are carried out, they will 
effect a great development in this new and rapid 
means of inter-mural communication, while at the 
same time affording a much-needed addition to the 
lines to suburban parts. Before giving a general 
idea as to the several new schemes, of which arlia- 
mentary notice is now given, it may be interesting 
to give a Table showing the approximate length of 
the deep-tunnel lines not only projected now, but 
already authorised, leaving out, of course, the 
schemes sanctioned some years ago and since 
abandoned. 
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Derr-TunnEL Evecrric RatLways WITHIN THE METRO- 
POLIS WITH APPROXIMATE LENGTHS. 
Miles. 
Open for Traffic : 
City and South London 
Waterloo and City... 
Central London 


Authorised and under Construction : 


ace) 


Baker-street and Waterloo ... phe ie 4 
Charing Cross, Euston, and Hampstead... 64 
Great Northern and City... tt: ae 34 
Brompton and Piccadilly... ne Be 2 
Authorised : ; ‘ 
Baker-street and Waterloo Extension 0? 
Central London Extension ... ie os 
Great Northern and Strand... ral Ex 4 
North-West London ... - ess He 4} 
City and Brixton sie on tans eS 
City and South London Extension Ei 12 
Metropolitan District Railway from South 
Kensington to Mansion House ... = 4} 
Projected Now: 
North-East London ... as as oy Le 
OES ee ae aCe 
Charing Cross, Euston, and Hampstcad- 
road Extension to Highgate ee tz 5 
Charing Cross, Euston, and Hampstead- 
road , Farmer ni to Golders Green is 1? 
Charing Cross, Euston, and Hampstead- 
road Sictenetien to Victoria te Se 1} 
Victoria, City and South (Peckham) 64 
Islington and Euston ... a Sa e 1 
Central London Extension, and Loops at 
Termini... Te fond cakes 1 
Charing Cross, Hammersmith, and District 4 
City and West End <ul <= i 6 
King’s-road Railway ... eh ais 2 
West and South Junction Railway 7 


City and North-East Surburban 
The routes of the lines already open for traftic 
are well-known—from Clapham Common through 
the Borough to Finsbury Pavement ; from Waterloo 
vid Queen Victoria-street to the Mansion House ; 
and from Shepherd’s Bush vid Oxford-street to 
the Mansion House. To a less extent the lines 
under construction are also known—from Waterloo 
vid Charing Cross and Portland-street to Baker- 
street, with its authorised extension to Paddington 
Station at the north end; the Charing Cross, Euston, 
and Haimpstead vid Tottenham Court-road; the 
Great Northern and City from Finsbury Pavement 
to Finsbury Park ; and the Brompton and Picca- 
dilly Circus line, vid Kensington High-street, and 
Hyde Park Corner. Amongst the lines authorised 
is the City and South London Extension to the 
Angel at Islington, and here it may be interjected 
that in the coming session of Parliament the com- 
pany seek powers to make a subway for foot 
passengers from this new terminus into the 
Agricultural Hall. The new lines which have 
been authorised include a line from Finsbury 
Park down the new street between Holborn and 
the Strand to near the Law Courts; the North- 
West line from the Marble Arch by Edgware-road 
to Cricklewood ; and the City and Brixton line 
along Kennington-road, and through the Borough 
to the City, and here it may be said that an exten- 
sion of time for construction of this last-named is 
asked this year. 

And now we come to lines projected. One of 
the longest and most important is that from the 
City to north-eastern suburbs, known as the 
North-East London. It will commence with a 
junction with the deep-tunnel Metropolitan Dis- 
trict line underneath the locomotive shed near 
the Mansion House, and pass under Cannon-street 
to the Monument, whence it will bend northwards 
under Bishopsgate-street, Kingsland-road, Stoke 
Newington, High - street, and Stamford Hill. 
Thence a branch eastward will run to Waltham- 
stow, while the main line continues north to Page 
Green, so that a large number of north-eastern 
suburbs will be served by this 103-mile line. 

The Piccadilly and City line, which comes next 
on our Table, starts nea: St. James’s Hall in 
Piccadilly, and passes near to the Circus, thence 
eastwards under Coventry-street, across Leicester- 
square, through Green-street, traversing part of 
Charing Cross-road into Adelaide-street, and thence 
to the Strand near the Lowther Arcade. The route 
westward is along the Strand and Fleet-street, but 
to avoid St. Paul’s Cathedral the line will pass under 

roperty, joining the City and North-East Suburban 
ine at Queen Victoria-street, so that here we have 
a line from the north-eastern suburbs to the heart 
of the theatre life of London and also to the west- 
end shop parades. 

The extensions of the Charing Cross, Euston, and 
Hampstead line, the construction of which is about 
to be commenced, are almost as important as new 





lines. At the north end of the line there will be 
an extension to Golders Green, and under the same 
Bill power is sought to make foot passenger sub- 
ways to give communication with all the pavements 
at that important centre where Tottenham-court- 
road joins Oxford-street. This subway will bea great 
convenience. Again, where the main line passes 
through St. Pancras parish, a branch is to be con- 
structed through Islington to Highgate, the terminus 
being at the junction of the Archway-road with 
Bishop’s-road. At the western end of the main 
line again a branch will be made from about 
Garrick’s Theatre in Charing Cross-road to the 
Victoria Station of the London, Brighton, and 
South Coast Railway, going vid Parliament-street 
and Victoria-street. 

This latter scheme has a competitor other than 
the Metropolitan District deep tunnel line, for a new 
Victoria, City, and South London electric line pro- 
poses to start from Robert-street, near to the 
Grosvenor Canal, west of Victoria Station. Thence 
the line passes up Buckingham Palace-road, along 
on the river side of Victoria-street, with a foot 
passenger subway to that thoroughfare near to the 
Army and Navy stores. The line continues west 
by the Embankment to Cannon-street, near Dow- 
gate-hill, along Queen-street, across the river to 
Southwark, where the station will be in Marshalsea- 
road, and thence the line goes on through Camber- 
well to Peckham, the terminus being near to where 
Copeland-avenue is contiguous to Rye-lane. 

‘he next new line on the Table is from Islington 
to Euston. It will commence with a junction with 
the City and South London at the Angel, and ex- 
tend westward to the junction of Drummond- 
street and George-street, just outside the Euston 
Station of the London and North-Western. It 
will thus pass the Great Northern, Midland, and 
London and North-Western termini, and with each 
of these means of communication will be provided. 
Indeed, in nearly all the schemes we have noticed 
facilities for reaching the stations of existing rail- 
ways will be provided, and in this way one recog- 
nises in the extensive network proposed an inci- 
dental achievement of the long desiderated connec- 
tion of London railway termini. 

The Central London Bill is for an extension from 
the Bank to Liverpool-street, and for loops at both 
termini, which will be of great advantage in the 
working of the traflic, especially during the exces- 
eg busy hours in the morning and evening. 
The Metropolitan District Railway seek powers to 
completely equip their line for electric traction, 
and to do this they desire to increase their capital 
by the issue of debenture stock, and to convert 
5 per cent. preference shares to 4 per cent. cumu- 
lative preferred stock. The British Westinghouse 
Company have also a Bill to enable them to carry out 
the same work under special financial arrangements. 

The Charing Cross, Hammersmith, and District 
line is to commence in Bedfordbury, a thoroughfare 
to the north of Charing Cross, and from thence it 
will pass obviously close by Piccadilly Circus to 
the foot of Park-lane, under Kensington High- 
street, and on to Hammersmith, terminating at the 
junction of Bridge-road with Rutland-road. This 
ine, it will be recognised, is for a considerable 
part of its length almost parallel with the Bromp- 
ton and Piccadilly Circus line. A foot passenger 
subway is to be made with Kensington High-street 
Station on the Metropolitan Railway. 

Yet another line from west to east is projected 
in the City and West End Railway, which starts 
from the Broadway at Hammersmith, and ter- 
minates under Queen Victoria-street, with loops 
at either end, and a dépét branch at the west 
terminus to Fulham Palace-road. The route is 
indicated by the list of boroughs, &.: The 
Metropolitan boroughs of Hammersmith, Fulham, 
Kensington and Chelsea, and the City of West- 
minster, all in the County of London. The actual 
route might have been more briefly indicated by 
streets ; but it is clear that between Westminster 
and Queen Victoria-street it runs close by and 
parallel with two schemes now projected, as well 
as with the Metropolitan District ordinary and 
deep tunnel lines. 

he King’s-road line commences in the borough 
of Fulham, where New King’s-road and Wands- 
worth Bridge-road join, and passes along the Buck- 
ingham Palace- to Victoria-street, where it will 
connect with the proposed West and South Junc- 
tion Railway directly underneath the booking- 
office of the Metropolitan Station. This West and 
South Junction Railway also projected now, con- 





nects Paddington with Vauxhall station. Thence 
the line will continue through Lambeth to the 
junction of Camberwell New-road and Foxley-road. 
oot- passenger va is will be made to Victoria and 
Vauxhall stations and to the Albert Embankment. 
The City and North-East Suburban, which partly 
competes with the North-East London Railway, 
first named among the lines projected, now com- 
mences at the point of intersection of Cornhill, 
Leadenhall-street, Gracechurch-street, and Bishops- 
gate-street, and terminates in Waltham Holy Cross 
at the south-west side of Avery-lane. There are 
several branches—a junction with the Cambridge 
line of the Great Eastern, a branch to Walthamstow, 
joining with the Tottenham and Forest-gate Rail- 
way, a junction with the Chingford line of the Great 
Eastern, a loop or divergence of the main line 
between Hatherly-road and Westbury-road, anda 
branch at Hackney to the River Lea, where a berth 
300 ft. long is to be constructed for barges. The 
generating station is to be close to Temple Mill 
sidings of the Great Eastern Railway, and it is 
evident that although the scheme is promoted by 
a private company, the Great Eastern Railway 
Company is an active agent in the matter. 





RAILWAY SCHEMES IN PARLIAMENT, 
To judge simply by the bulk of the official 
Gazettes issued this week, as compared with those 
of corresponding date a year ago, there appears a 
distinct falling-off in the number of private Bills 
to be considered in the spring session of the new 
Parliament, and a careful examination of the 
notices published results also in the conclusion 
that there are few. of first-class importance from 
the point of view of’engineering. Even the many 
deep-tunnel schemes do not involve any originality, 
however advantageous they may prove towards the 
solution of London streettraftic problems. As regards 
railway competition, no point discloses itself sugges- 
tive of real consequence, except the proposal which 
is obviously intended to enable the Great Western 
to get into Southampton, where the London and 
South-Western has hitherto held undisputed sway, 
and where a progressive policy of development 
has given them a firm hold in popular esteem. 
A second scheme which will revive a railway feud 
is the Bill promoted by the North-Eastern Railway 
Company, under the new Scotch Procedure Act, 
for running powers over the North British line 
between Berwick, Edinburgh, and Leith. The 
two companies have not been working amicably 
since the North British insisted on taking some of 
the London trains over this part of the system; and 
this Bill, as well as the acceleration of the day 
trains, are results. Another feature of interest is 
the change in Parliamentary procedure in connec- 
tion with Scotch schemes. This year, for the first 
time, all Scotch schemes will be considered by 
extra-Parliamentary Inquiries in Scotland, as de- 
scribed briefly in our issue last week (page 674 ante), 
instead of by ‘Parliamentary Committees sitting 
in Westminster ; and only under certain circum- 
stances, and as a Court of Appeal, will schemes be 
considered by a Joint Committee of both Houses at 
Westminster. There will thus bea great diminu- 
tion in the number of Committee inquiries, which, 
however, is not without its disadvantages, since the 
corridors of St. Stephen’s will lose much of their pic- 
turesqueness in May and June next ; while Scotland 
may experience some loss in respect that deputations 
and witnesses will not carry back to their towns and 
hamlets and villages the latest influences of modern 
civilisation as portrayed at Leicester-square. 

The Scotch schemes are all under the new Act, 
and perhaps it is as well that the time of 4 
Parliamentary Committee is not to be taken up 
with them. None are of great consequence. 
The Glasgow and South-Western Railway Com- 
pany, for instance, ask power to make a golf course 
at Turnberry, in Ayrshire, and an hotel in connec- 
tion with it. In the same Bill two slight devia- 
tions on the line authorised last Session are 1n- 
cluded, while the harbour of Troon, on the Ayr- 
shire coast, is to be acquired from the Duke of 
Portland. The Caledonian Company propose to 
widen three lengths of line, the most important 
being near Eglinton-street Station, where tickets 
are collected from passengers in trains going into 
the Glasgow Central Station, which will involve 
the reconstruction of a bridge over one of the city 
second-rate thoroughfares and some slight street 
diversions. The other widening works are on the 
main Carlisle to Aberdeen line, near Coatbridge, in 
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the iron district, and on the Muirkirk branch line 
at Douglas, in the county of Lanark. An exten- 
sion of time is desired for the completion of several 
lines and of the Grangemouth dock works formerly 
authorised. The North British widening works 
are also in the iron district, between Airdrie and 
Bathgate, within the contiguous parishes of New 
Monkland, Shotts, Torphichen, and Bathgate. 
Two alterations are proposed within the burgh of 
Kirkcaldy in connection with the main line between 
Edinburgh, Perth, and Dundee, vid the Forth 
Bridge. Extensive land purchases are projected, 
extension of time for new works sought, and inci- 
dentally further power is desired in connection with 
the staffof company’s policemen. Itis proposed to 
close the port and harbour of Leven, in Fifeshire. 
The Caledonian and Glasgow ‘and South-Western 
are acquiring the Glasgow, Paisley, and Renfrew 
line, authorised in 1897, and will work it as a joint 
concern. This isa proof of amity which may not be 
so advantageous to Renfrew as would have been 
the purchase of the line by the Caledonian alone, 
as the other company have already a line to that 
ancient riverside town. The Highland Company 
propose to double their line between Clachna- 
harry and Lentran, over four miles in length, 
close to Inverness; to build a new pier at 
Kyleakin, on the coast of Inverness; and to 
extend the period for the completion of some of the 
lines. A new company is promoting a line from 
the North British Railway near Clydebank, about 
two miles long, to an old-world residential village 
in the hills beyond, known as Duntocher; this 
will be worked as a light railway. It will form an 
outlet for the population of the shipbuilding town 
which, because of its rapid growth, is likened by 
the inhabitants to the typical American city. This 
practically exhausts all the Scotch railway schemes. 

The new work proposed by the great English rail- 
way companies appears to be of minor importance, 
and no doubt the present is not a specially favourable 
time for the raising of fresh capital ; whilst there 
is some reason to believe that such capital may 
now be better expended in reforming the rolling 
stock and signalling arrangements, so as to reduce 
the number of men necessary to work the line at 
the present moment, than in new constructive work. 
Whatever the reason may be, there is, with the 
exception of the Manchester and Liverpool electric 
express railway, which is again brought forward, 
little in the schemes submitted to Parlia- 
ment to appeal to the popular imagination, nor, 
indeed, should many of them give rise to serious 
fights in committee. The electric express line 
already referred to is, of course, an exception, and 
another is the line proposed by an independent 
company between the Great Western at Winchester 
and Southampton. At present, the Great Western 
Railway Company can only reach the docks at 
Southampton by passing over the metals of the 
South-Western Company. The new line proposed 
will remedy this state of affairs. Commencing in 
a junction at Winchester with the Didcot and 
Newbury branch of the Great Western Company, 
the new line will pass through Twyford, Otter- 
bourne, and Chandler’s Ford, and terminate at 
Southampton in a junction with the harbour lines. 
The Great Western Company are not ostensibly 
promoting the above scheme, but are probably 
at the back of it. 

In the Bill they are directly promoting, powers 
are sought to deviate from the routes originally 
chosen for their authorised Birmingham, North 
Warwick, and Stratford-on-Avon line. As now 
scheduled, this line will commence in a junction 
with the Oxford and Birmingham line at Yardley, 
near Birmingham, and thence go south a distance 
of some 10 miles through Tamworth to a junction 
with the company’s Henley-on-Arden branch at 
Beaudesert. The total length will be about 10 
miles. From Wootton Wawen on this line it is 
proposed to build a branch to Bearley, where con- 
nection will be made with the company’s Honey- 
bourne and Hatton line. Another deviation pro- 
4 is in the location of the Alcester Branch 

ne between Aston Cantlow and Wootton Wawen. 
In Berkshire the company propose certain small 
deviations on the Windsor and Ascot line, autho- 
rised in 1898, the portion affected being that 
between Clewer Without and Winkfield. In Chel- 
tenham and in Cardiff small deviations of authorised 
lines situated within the limits of these boroughs 
oo provided for. Other work referred to in the 

ill is the lengthening of over bridges both in the 
Provinces and the Metropolitan district, 


Another Bill which should be referred to in this 
connection is that promoted by the Fairford and 
Cirencester Railway Company, in which it is pro- 
- to construct a line from the present Great 

estern Railway terminus at Fairford through 
Poulton and Preston to Cirencester, about 7 or 8 
miles distant, where there will be junctions with 
the Great Western Cirencester line, and also with 
the Midland and South-Western Junction line. 

Yet a third line, independently promoted, which 
affects the Great Western Company, is the Wolver- 
hampton and Cannock Chase Railway, which, 
starting in Wolverhampton in a junction with the 
Great Western Company’s Bushbury branch in 
Wolverhampton, will run a distance of 5 or 6 miles 
up to Great Wyrley, where there will be a junction 
at Landywood with the South Staffordshire line of 
the London and North-Western Railway. Another 
junction will be made with this company’s metals 
at Heath Town. 

The London and North-Western Company pro- 
pose but little railway work in their Bill, the only 
schemes mentioned being a widening of the Trent 
Valley line between Nuneaton and Atherstone, a 
distance of about 5 miles; and between Armitage 
and Rugeley, a distance of some 3} miles. In the 
Metropolitan district certain road diversions are 
proposed. The Midland Company likewise have 
little new work in contemplation, a widening of the 
Ickles Viaduct at Rotherham, and another widening 
of the Chesterfield and Sheffield line in Sheffield, 
alone being mentioned. Whilst, however, the 
Midland Company are doing little directly, the 
work proposed on the Tottenham and Hampstead 
Junction line, which serves as a connecting 
link between the Midland and Great Eastern 
Railways, is no doubt undertaken largely to 
meet Midland demands. The work in question 
consists in widening the whole of this line from 
Dartmouth Park-hill, near Junction-road Station, 
right up to the High-road, Tottenham, a distance 
of 3 miles. The work being executed in a popu- 
lous neighbourhood will doubtless be expensive. 

The Great Northern Company are continuing the 
important widening of their main line ; and in the 
Bill presented for this session, pro to widen 
on both sides their main line between Little Bytham 
and Grantham, a distance of about 12 miles. Further 
widening work is proposed on the Ossett line 
approach to Westgate Station, Wakefield. The 
other work scheduled includes a loop in the Derby- 
shire and Staffordshire line, in Arnold and Not- 
tingham. This loop will start north of Mapperley 
tunnel, and end near Lean Junction Valley signal- 
box. In Manchester a new junction between their 
goods sidings and their Ordsall-lane branch is pro- 
posed ; and at Hertford powers are sought for the 
construction of what is apparently a new siding. 

The Great Eastern Company’s Bill is of trivial 
importance, the new work consisting of sidings at 
Ipswich ; whilst an extension of time is sought for 
carrying out the improvements authorised on their 
St. Ives-Huntingdon line, Felixstowe line, Ware- 
Hertford line, and East Suffolk line. 

The London, Chatham, and Dover Company are 
seeking powers to construct a deviation of their line 
to Sheerness, so as to substitute a fixed bridge for 
the present opening one, across the Swale at Iwade. 

The London, Brighton, and South Coast Com- 
pany are also proposing little new work, and that 
of little interest, viz., a junction between the com- 
pany’s London and Croydon line and the Brick- 
layers’ Arms branch of the South-Eastern Railway 
Company, and what is apparently a station widen- 
ing at Sutton. On the other hand, this company 
may be expected to oppose vehemently the con- 
struction of the South-Western and Isle of Wight 
Junction Railway, for which a Bill has been de- 

ited. This line will commence in a junction with 
the South-Western some two miles north of Lym- 
ington Station, and, passing under the Solent, will 
end some six miles from its commencement in a 
junction with the Freshwater Railway of the Isle of 

ight. The tunnel needed will be about two 
miles long. By its construction there will be an 
all-rail route between the island and London. This 
being somewhat circuitous, it is probable that the 
Brighton Company, under proper condition of 
train service, would not have to fear much loss 
of traffic; but, with the well-known idiosyncrasies 
of its directorate, it can hardly be doubted that 
it will prefer to fight the scheme in Parliament, 
rather than avoid being injured thereby by im- 





roving and developing the capacity of its system. 
Whilst dealing with the Isle of Wight, we may 


mention that the Freshwater, Yarmouth, and New- 
port Company are seeking powers to redeem their 
debenture stock and to transfer their und ing. 
This has probably some reference to the tunnel 
scheme already mentioned, which will give the 
South-Western Company an interest in taking over 
all the lines of the island. 

The Great Central Company’s Bill was published 
in a later Gazette than those of the other great 
railway companies, but contains absolutely nothing 
of interest. A number of new railways are listed, 
but on examination these prove to be merely, first, 
a junction line between the company’s Railway 
No. 1 of the 1898 Act, and at Wembley and the 
Metropolitan Railway at Willesden ; and, secondly, 
a number of dock lines from Great Coates and 
Little Coates to the Alexandra Dock, Grimsby. 

Coming to the great provincial railways, we 
observe that the Lancashire and Yorkshire Com- 

ny have numerous widening schemes on hand; 

ut, so far as can be ascertained from the Bill, 
these are almost exclusively mere station improve- 
ments. It will therefore be sufficient to give the 
names of these stations—viz., Rochdale, Smithy- 
bridge, Clifton Junction, The Oaks, Bromley Cross, 
Daisyfield, Burscough, Preston, Walton-le-Dale, 
Bamber Bridge, Hoghton, Burnley, Milne-row, 
Parbold, Liversedge, Stocksmoor, Featherstone, 
Knottingley. In addition to the above, which, as 
stated, aqeess to be merely the laying down of 
additional lines — stations, the company’s 
line between Newton Heath, and Moston, in the 
Manchester District, is to be widened for a distance 
of 14 to 2 miles; whilst in the same locality it is 
proposed to construct a new junction between their 
main line and their line to Ashton. At Leeds a 
new junction in Armley Parish with the Great 
Northern is proposed; whilst the company are 
further seeking powers to widen, either indepen- 
dently or in conjunction with the London and 
North-Western Railway, the Blackpool line at 
Blackpool. Ina separate Bill the company propose 
the construction of a line about 5 miles long, which, 
starting at Crofton on their Wakefield-Pontefract 
line, will proceed south through Ryhill, and con- 
nect with their Dearne Valley Railway. 

The North-Eastern Company pro a number 
of minor improvements in their lines, including 
new junctions at Monkseaton, and at Whitley, be- 
tween their New Bridge-street, Tynemouth, and 
Avenue branches, a rap line at Washington, and 
two new junctions in the same locality, between 
their South Shields branch and the Leamside-New- 
castle line. At Northallerton the work proposed 
will apparently constitute a loop on the company’s 
Leeds and Stockton line, and the latter is to be 
widened at this town. In the Scarborough district 
there will be a widening between Seamer Junc- 
tion and Scarborough. At Altofts, a line, intended 
apparently to form a connecting link between the 
Midland Leeds to Manchester Railway, and the 
company’s York and Normanton line, is proposed. 
This latter line is further to be widened between 
Ulleskelf and Copmanthorpe, a distance of about 
4 miles. At Hull, some dock railways are proposed. 
The most interesting portion of the companies’ Bill, 
however, relates to work in the south-east corner 
of Yorkshire and north of Nottinghamshire, powers 
being sought to construct a aimee commencing 
in a junction with the Wales and Laughton Light 
Railway, already authorised at Laughton, and 
es thence through Nottinghamshire, vid 

ickhill, Austerfield, Misson, and Misterton, ter- 
minating in a junction with the Isle of Axleholme. 
Light Railway now in course of construction. The 
length suggested would be about 19 miles, and 
would have a junction with the Great Northern 
near Bawtry. 

Another line in the same district is that proposed 
by an independent company from Shireoaks, on 
the Great Central Railway, through Laughton to 
Maltby, a distance of about 7 miles. 

The Hull, Barnsley, and West Riding Junction 
Railway and Dock Company propose to construct 
a line about 12 miles long, from Thurnscoe on the 
Hull and South Yorkshire Extension line now 
under construction, to-Rotherham, passing en route 
through Hooton Roberts, Thrybergh, and Dalton. 
At Rotherham there will be a junction with the 
Great Central Railway, and at Kilnhurst with the 
Midland. A branch will leave this projected line 
at Denaby, and proceed a distance of 11 miles 
through Maltby, Laughton-en-le-Merthen to Kive- 
ton, where there will bea junction with the proposed 





Wales and Laughton Light Railway. 
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The other English work is of little interest, but 
we may note that the London, Tilbury, and South- 
end Company are seeking powers to purchase the 

‘Carrington Light Railway. The Torrington and 
Okehampton Railway Company and the Bideford 
and Clovelly Railway Company seek extension of 
time for compulsory purchase of land ; and financial 
Bills are promoted by the Sheffield District Com- 
pany, and by the Lynton and Barnstaple Railway 
Company. The Bristol Corporation propose, in 
connection with their harbour improvements, a 
deviation of the Severn Tunnel line and of the 
Bristol Port and Pier Railway, both within city 
limits. The Waliasey Urban District Council are 
seeking powers to construct a short line from 
the Mersey Harbour Railway to their gas works. 
The Metropolitan Railway Company are promoting 
a Bill to effect a deviation in the route of the 
authorised Harrow and Uxbridge line. The por- 
tions affected lie in Ickenden and Hillingdon West. 
The Easton and Church Hope Company desire to 
alter the ‘‘ Admiralty Railway,” in the Isle of 
Portland, so as to adapt it for the carriage of traftic 
of every kind. 

The Manchester and Liverpool Electric Express 
Company are again coming forward with a Bill 
authorising the construction of a high-speed electric 
railway, on ‘‘ Behr’s Monorail” system, between 
the two principal towns of the Duchy. The site 
selected for the Manchester Station is at the corner 
of Quay-street and Deansgate ; whilst in Liverpool 
the terminus will be in School-lane, near the Blue- 
Coat Hospital. The route selected lies through 
Salford, Eccles, Warrington, Widnes, and Hale- 
wood, Liverpool being entered through Toxteth 
Park. 

The Welsh Bills this year seem neither numerous 
nor important: for which the compositors employed 
by the Government printers may be devoutly 
thankful, 


The Cambrian Railways Company propose a new | po 


line at Pwllheli, wholly within borough limits, and 
seek powers to substitute a fixed bridge for the 
present opening across the Dovey. The Llanelly 
and Mynydd Mawr Railway Company propose the 
construction of a couple of short junction lines, 
the first connecting the Llanelly Mynydd Mawr 
Branch of the London and North-Western Railway 
at Llannon with the Central Wales and Camarthen 
Branch of the same company at Llanarthey; whilst 
the second will give a connection with the Burry 
Port and Gwendraeth Valley Railway at Cvmmawr. 
The Alexandra (Newport and South Wales) Dock 
Company ask powers to construct a number of 
dock lines and junctions with the Great Western 
Railway, and with the Brecon Merthyr Railway. 
A Bill for the acquisition and extension of the 
Portmadoc Coeser and Beddelert line by the 
North Counties Traction Company has been filed. 
The line is to run by electricity, generated by 
water power. The extension consists first, of a line 
starting from the existing metals 3} miles from the 
terminus, and terminating at a farm named Bwlch 
Mwyalchen, at Beddgelert; and, second, a line 
through Treflys and Ynyscynhaiarn, to Portmadoc. 
The Cardiff Railway Company are seeking powers 
to alter certain levels fixed by their Act of 1897, 
and also an extension of time for land purchase. 





NOTES. 
THe ACETYLENE FLame. 

In a paper published in a recent issue of the 
Journal of the Franklin Institute, Professor E. L. 
Nicholls gives an account of some interesting ex- 
periments on the flame of acetylene. In the first 
place he states that the illuminating power of the 
gas falls off enormously if it is kept stored in a 
gasholder over water for any length of time. In 
one experiment gas stored’ in this way for five 
months gave only 6 per cent. of the light afforded 
by freshly-generated gas consumed at the same 
pressure and at the same burner. An analysis of 
the stored gas showed that decomposition had 
occurred, so that when used only about one-quarter 
the total bulk wasacetylene. The intrinsic bright- 
ness of the flame depends also on the process by 
which the acetylene is generated. If this is done by 
dropping water on large masses of calcium carbide, 
the candle power of the resultant gas is only about 
four-fifths as much as when fragments of the carbide 
are dropped in a large volume of water. Measure- 
ments of an ordinary gas flame, and an acetylene 


flame of equal candle-power, showed that the light- 
giving area of the former was twelye times that 





of the latter, and further experiments showed 
that the number of carbon particles per unit 
of area was not very different in the two cases. 
It follows, therefore, that much higher tempera- 
tures are reached in the acetylene flame than in the 
ordinary gas flame, and, in fact, by means of a 
thermo-couple of very fine wire, Professor Nicholls 
has determined the temperature to be about 1900 
deg. Cent. This determination is corrected for the 
loss of heat by the conduction of the leads, and 
differs much from the estimate of Professor Lewes, 
whose measures showed the temperature to be 
lower than that of an ordinary gas flame. Thislow 
estimate has, however, been shown to be wrong 
since platinum will melt in the flame, and Le 
Chatelier has, on theoretical grounds, fixed the 
temperature as in excess of 2000 deg. Cent. About 
10.5 per cent. of the total energy radiated from 
an acetylene flame proves to be in the form of 
light waves, whilst with an ordinary gas flame only 
2.9 per cent. of the energy evolved takes the form 
of light. Indeed, in this respect acetylene is 
superior to the limelight, after the lime has 
been in use for 10 minutes. Used in the lantern, 
a four-burner acetylene lamp was inferior to a 
freshly-ignited lime, but better than an old lime. 
The light given was about four and a half times as 
great as with a first-class petroleum burner. 


Harsourn WoRKS IN JAPAN. 


As becomes_a nation which is bent on being 
a great naval and mercantile power, the Japanese 
are paying much attention to the improvement and 
development of their harbours, and for some time 
past important works, which we have occasionally 
noted, have been carried out in different parts of the 
country. The Government has appointed a Harbour 
Investigation Council, which, under the direct con- 
trol of the Home Minister, will carry out the 
duty of supervision of all matters connected with 
rts and harbours. One of the first schemes 
which will come under the consideration of the 
Council will be the improvement of Tokyo Har- 
bour. Tokyo (formerly called Yedo) ie, in 
so far as surface configuration is concerned, 
appears to be capable of being made one of 
the finest harbours in the world, but unfortu- 
nately in many places it is deficient in depth. 
For more than thirty years the people of Tokyo 
have been anxious to have the harbour improved, 
so that vessels of the largest size might proceed 
direct to Tokyo instead of, as at present, unloading 
at Yokohama, and having their goods sent forward 
by rail to their destination. Many schemes have 
been proposed, but the amount of money required 
has always been so great, and the prospects of im- 
mediate return so uncertain, that as yet nothing 
has been done but surveys, resulting in a great 
variety of plans. That which now holds the field 
has been prepared by Professor Furinchi, and at 
a recent meeting of the Tokyo City Assembly reso- 
lutions were passed that no time should be lost in 
undertaking the work of harbour construction. A 
committee was appointed to consider details, and 
a considerable sum voted to meet preliminary ex- 
penses. The main harbour is to be at Shiba-ura, 
and the advanced harbour at Haneda, the two being 
connected by a canal and an embankment. The 
cost of the work is estimated at 41 million yen, and 
the time of completion twelve years, although the 
Council are anxious that this time should be 
shortened. A sum of 36,100,000 yen will be ob- 
tained by floating a municipal loan, and the 
Treasury is expected to contribute 12 millions. 
The loan will remain unredeemed for twelve years, 
and thereafter be paid off in 63 years, for which 

urpose a sum of 400,000 yen annually during 

5 years will be appropriated from the city’s taxes. 
A committee was appointed under the presidency 
of the Vice-Minister of Home Affairs for the pur- 
pose of pushing on matters, so that it looks as if 
the harbour were likely to become an accomplished 
fact after all these years of waiting. The Foreign 
Chamber of Commerce at Yokohama, however, 
seem determined to keep the developments of the 
harbour at that place up to date, and have drawn 
out plans for extensive improvements in the har- 
bour accommodation. The general scheme is a dock 
directly communicating by rail with the present rail- 
way station, and with the present pier and Customs 
Compound, and with sufficient depth of water to 
enable 10 large steamers to discharge at one time, 
each steamer being provided with its own landing 
shed and other large three-storied godowns, with 
requisite offices, the whole being lighted by electri- 


city, thus facilitating discharge by night as well as 
day. If the scheme is carried out it will make 
Yokohama one of the best ports for handling cargo 
in the East, and do away with the great complaints 
= — heard from shipowners and consignees 
alike. 

Ruopium ALLoys. 

A specimen piece of pure rhodium wire, exhibited 
by Heraeus, of Hanau, at Paris, indicates that this 
metal has only quite recently been prepared in 
sufficient quantities to study its metallurgical 
character, although platinum - rhodium thermo. 
couples have been used for several years. Great 
attention is now being paid to the nature of alloys, 
and the rhodium alloys are not less interesting 
than others. According to Dr. Réossler, of the 
Gold and Silver Refinery of Frankfurt-on-the- 
Main, rhodium appears to have been confused with 
iridium in some cases. We have two groups of 
platinum metals, the one with a specific gravity of 
about 12, the other with a gravity of about 22. 
Rhodium belongs to the first group, iridium to the 
second. If 5 milligrammes of rhodium are fused 
with 1 gramme of silver, melted in lead, the regulus 
resulting from — is not bright as silver, 
but dim grey. hen the grain is dissolved in 
nitric acid, this gray film disintegrates into fine, 
glittering scales which float in the solution. These 
scales are fine hexagonal crystals of pure rhodium. 
When more rhodium is applied, it is afterwards 
re-obtained in the amorphous state. There is, 
therefore, no alloy of rhodium and silver, and 
rhodium is not soluble in silver, but it is soluble in 
lead. Iridium behaves similarly. The silver- 
iridium grain, resulting when the above-men- 
tioned proportions are observed, has the bright 
colour of silver, the much heavier iridium particles 
are imbedded in the bottom of the grain, and when 
nitric acid is applied as solvent, the iridium is 
again found crystallised, but the crystals rapidly 
sink in the solution. Larger proportions of iridium 
are not dissolved by the silver, and remain amor- 
phous. On continued heating, the iridium becomes 
oxidised. The case is quite different with silver 
and platinum. These two metals alloy, and when 
such an alloy containing only a small proportion of 
platinum is dissolved in nitric acid, some of the 
platinum, which is itself insoluble in nitric acid, 

sses into solution with the excess of silver. 

urther, the platinum residue proves oxidised, and 
is then soluble in hydrochloric acid. Thus, an obser- 
vation of Von der Ropp’s is confirmed, and it has 
in fact, been known that the anode mud, obtained 
in silver refineries from silver containing both gold 
and platinum, on the Moebius process, leaves an 
oxidised platinum residue behind, soluble in hydrc- 
chloric acid. Ropp found water, oxygen, and 
nitrous acid in this residue. The rhodium gold 
alloy resembles this platinum silver in these 
respects. It is prepared like the rhodium silver 
alloy, and dissolves in aqua regia with a darker 
colour than gold alone would give. The pro- 
perties of rhodium are evidently influenced by a 
large excess of gold. If more rhodium (above 5 per 
cent.) is forced into the gold, which requires long- 
continued fusion, the excess of rhodium is after- 
wards found in beautiful star-sha or feathery 
needles, easily distingushed from the gold by their 
grey colour. Gold and rhodium seem to form a 
real alloy, but it has not been isolated so far. To 
investigate the question further, Roessler prepared 
alloys of rhodium with bismuth, tin, and antimony. 
The metals have to be heated above their melting 
points for some time. Bismuth takes up 5 per 
cent. maximum of rhodium. When the excess of 
bismuth is extracted with cold nitric acid, crystals 
of Rh Bi, remain behind, which are themselves 
soluble in boiling nitric acid. The same crystals 
can be prepared by fusing together the respective 
proportions of the two metals corresponding to that 
formula, and those crystals are entirely soluble in 
hot nitric acid ; no bismuth can then be extracted 
with cold acid. Any excess of rhodium is after- 
wards found in the crystallised or in the amorphous 
state ; the amorphous metal had evidently not been 
taken up by the fused mass. 





German Coat Detivertes.—The deliveries of coal from 
the three principal German coal- ucing districts—the 
Ruhr, the Sarre, and Silesia—in the first nine months of 
this year were 55,342,880 tons, as compared with 52,053,530 
tons in the cor ding period of 1899, showing an 
increase of 3,289,350 tons, or 6} per cent. The Rubr 
contributed 2 308,500 tons to this very substantial in- 
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FOREIGN COMPETITION. 
To THE EpiToR OF ENGINEERING. 

Srr,—The startling letters and articles that have ap- 
red in your columns on American and German competi- 
tion with this country, suggest the question ‘‘ Has our Na- 
tional decadence begun?” Ib seems to me it has, owing 
to our ostrich-like habit of hiding facts from our eyes. 
Foreign competition must be met by peony J them 
in tact, resources, and mechanical skill. Now it is a fact 
that before the railway monopoly in private hands, our 
ascendancy in Europe and the world was est apdeng ea 
ter than now. Waterloo left us the foremost Power 

in Europe. Possession of coal and iron also made us 
reat, but the possession of State railways has, by re- 
cl transit to the lowest cost, enabled the Continent 
to gain on us fast, and we find that during the last thirty 
years British exports have been stationary, while German 
and American exports have vastly expanded, thus: 
British annual averages, 1870-4, 290,000,000/ ; 1875-9, 
257,000,0007.; 1880-4, 298,000,0002 , 1885-90, 287,000, 0007. ; 
* 1890-4, 296,C00,0002.; while German exports increased 
from an annual average of 116,000,000/. in 1872-4 to 
155,000,0007. in 1890-4, and the United States from 
96,000,002. in 1870.4, to 184,000, 0007. in 18904. France, 
with company lines, is like Britain, stationary on imports, 
and the United States, although suffering from company 
lines, has by solving the question of cheap freights, 
induced prosperity, the ton-mile rate being 24 cents in 
1869, og in 1893 only .87 cents; hence the increased 
exports. State railways have made a Easy country like 
India a flourishing land, and would make a poor country 
like Ireland abundantly prosperous, happy, and con- 
tented, better than any amount of Home Rule. “If,” 
says Sir Antony MacDonnell, ‘‘ the balance of our foreign 
trade is to remain in our favour, it is on increased rail- 
way construction, cheap fares, and freights, that the 
Indian Government must chiefly rely.” Now the pro- 
sperity of India this last thirty years is due more largely 
to the extraordinary cheapness of her railway rates than 
to any other cause, so that while India enjoys probably 
the cheapest rates in the world, the rates in Ireland—a 
— debtor nation, vitally concerned to bring her pro- 

uce 


the Transvaal, the very highest in the world. 
German State railways have made Hamburg surpass 
Liverpool, thus in 1898 we find : 


Ships 
Entered. Tons. 
Hamburg 12,528 7,355,000 
London 11,306 9,437,764 
Liverpool 3,652 6,170,454 


German State railways enable the Empire to raise 
224,000,000/., a most colossal budget of which railway 
receipts are 94,700,000/., against our Budget 116,900,000/., 
orabout half. With State railways we could smile at the 
cost of the Transvaal War. Now, how does Liverpool 
fare with five company lines to Manchester? Why, rates 


were so extortionate that 15,000,000. was paid for a 
35 mile canal to evade the monopolists. 
Yours truly, 
W. WILson. 


40, Outer Temple, London, W.C. 

P.S.—I showed in a former letter a few months ago 
that State railways in practice were more efficient than 
sompany lines. 


AMERICAN COMPETITION. 
To THE Eprror oF ENGINEERING. 
Sir,—Month after month such articles as ‘‘ England 
Alarmed at our Progress,” ‘‘ America Ousting England 
from the Commercial Supremacy in the Iron and Steel 
Markets of the World,” &c, appear in the American 
technical journals and daily papers, which, in the different 
phases of the articles, are somewhat amusing and interest- 
ing to the average Britisher, and it compels him to pause 
and ack the question, ‘‘ Does the Britisher favour the 
British?” The answer is from the writer’s practical 
knowledge, ougheeeeny ie. Ag 

In Britain elaborate specifications are constructed b 
trained metallurgical and engineering minds ; every detail 
18 specifically defined, no deviation being allowed to be 
made by the acceptor of contracts under the specifications 
supplied to the rolling mills, bridge and foundry shops. 
hus the manufacturer is placed in position as a connois- 
seur, for his wholemetallurgical training is brought into use 
to fathom and select such ores, and mix same in such 
exact proportions necessary to meet the requirements and 
demands of the engineer of the different structures, and 
fulfil the specifications in detail and principle. What is 
the result ? One important feature is, that the best quality 
of material is produced, combining uniformity and safety. 
Forthermore, such specifications, with well-defined prin- 

a carefully executed, produce advanced results. 
ow the Britisher comes in for his wn-British loyalty 
towards British manufacturing interests. In the first 
Place, British manufacturers aré compelled to live up to 
= Specifications, with no deviation whatever allowed, 
t the moment the Britisher steps out of the home 
market, and purchases the products of American mills, he 
ag Mm contact with the most ‘‘ Rule-of-Thumb Metal- 
urgists” that can be found in any rolling-mill establish- 
oe inthe world. He listens to their ignorant, unprac- 
ca! metallurgical and mechanical knowledge, bows to 
pre arguments, ignores the specifications he has so ably 
perfectly constructed, and accepts the American 
manufacturer’s specification, which, in the writer's 
pinion, are the most deficient ever executed by metal- 
- ca, ability. They seem to be e to exclusively 
uit the mills and the men in charge, wholly disregarding 





necessity of having rules defined in a concise manner 


or the gui ance of : es ° 
rieente, of the menin the mixing and melting 


in order that the most satisfactory results 


cheaply to her ports—are probably, if wa except | } 


Y {tions to suit their mills, an 


may be obtained. But such theory is laughed at: the 
engineer - metallurgist is ridiculed. Is it nob just as 
important for a metallurgist to analyse the ores and the 
scrap, and so ascertain the proportionate quantities of the 
different elements, in order to arrange the chi for the 
furnace, and thus obtain uniform results, both chemically 
and physically, when the heat is produced, as it is for the 
engineer to figure and pre) strain sheets for a bridge? 
What would be the result if the same ratio of ignorance of 
the fundamental principles in engineering and designing 
were disregarded? The facts are plain: the designer and 
engineer would soon be relegated to the shelf as being 
incompetent and unsuited to the pursuits of their pro- 
fession; their reputation would be jeopardised. As it 
now stands, the so-called American metallurgist at the 
mills is upheld, and his rule-of-thumb methods are 
accepted, while the theoretical, practical man is con- 
demned. 

During the past few weeks, rail, bridge, and boiler- 
late specifications, covering material for New Zealand, 
ave been placed before all the mills to bid over, and the 

result is, not one would contract to make material over 
them, due to the fact that the ph sical and chemical 
requirements stipulated were out of the ordinary methods 
employed by American mills. It is well known to the 
writer that not a single mill could produce these require- 
ments. In the face of this, what have American manu- 
facturers done? They have cabled and wrote to obtain 
the contracts to be made under American — and 
offered conce3sions to obtain them, which in several 
instances have been conceded. This is an unfair act 
towards British competitors, to whom no deviation is 
allowed. Now comes the crucial point, and a challenge. 
Does America’s produce of the different qualities equal 
that of British production in the same lines? I venture 
to say, from a practical knowledge of both sides, 
decidedly No! Allow the British manufacturer to go 
ahead and manufacture steel under the American manu- 
facturers’ specifications, and the result would be quicker 
delivery, and no trouble, as any mill man could make up 
a mix to fill the American conditions. 

British and Colonial purchasers of steel should check 
the analyses of each heat, and compare with that shown 
y the manufacturers. Make the physical tests required 
by British specifications, and I venture to say none of the 
requirements would be met. In America it is quantity 
turned out, to the disadvantage of quality; break records 
—prizes from the mill manager for same; all such stuff, 
in order to obtain tonnage and at the risk of the pur- 
chaser, and disadvantage of the consumer. f 

It is time for the Britisher to wake up, both in Britain 
and her Colonies, and see that his rights are protected, 
that no inferior article is supplied by their officers on 
account of quick delivery, at the risk of poor quality. 

Recently [ noticed an order has been placed for 6000 
tons of American rails. In such case, I consider 
-that rigid specifications should be enforced. Check 
analyses should be made of every heat, together 
with physical tests; but under Government specifi- 
cations ruling such material, they will be found not 
uniform chemically nor physically. Record breaking is 
in her ame quantity and not quality is the main feature, 
together with the lack of trained metallurgists to oper: 
intend the departments of mixing and melting. Give 
an American mill something out of the regular line of 
their specifications, and they would not meet it. I say, 
Britisher, Colonial Britisher, watch the interests of the 

ple ; enforce your requirements, or award contracts to 
ome producers, and in future the results will be grati- 
fying. A few weeks quicker delivery may suit the case, 
but the material will not be as well suited for the purpose. 

I will give in the coming issues of ENGINEERING chemical 
and physical results of hundreds of American tests, which 
will speak for themselves, and then I would ask the 
Britisher, does the slightly cheaper American product, 
and quickness of delivery of same, warrant the assump- 
tion that ‘‘ America will, or should oust British producers 
from the markets of the world by supplying an inferior 
article.” 

American mills compel engineers to make specifica- 
not for the steel to suit 
specitications. 

Woop STEEL, 








THE POSITION OF NAVAL ENGINEERS. 
To THE Eprror oF ENGINEERING. 
Srr,—Having read your leading article on the above 
subject in a late number, and being of opinion that it is 
high time for something to be done to improve the posi- 
tion of naval engineers, if only to enable a gencegion 
supply to be obtained, I shall be pleased if you 
allow me a little of your space to enable me to give your 
readers some idea as to the difficulties now being experi- 
enced in getting a supply of these officers for the Navy, 
and also to make a few comments on the leading article. 
There appear to be frequently recurring periods when, 
owing to causes which might easily be removed, a diffi- 
culty is experienced in getting young engineers to join 
the Navy, and one of these periods has now come. 
noticed among your advertisements a few weeks ago, one 
from the Admiralty for candidates to compete for en 
as assistant engineers for tempo’ service, 80 it is evi- 
a the ordinary sou of supply have again 
failed. : 
As most of your readers are aware, the ordinary and 
principal supply of naval engineers is obtained from the 
engineer college at Keyham (Devonport). At this estab- 
lishment an ideal trainng for the engineer branch of the 
Navy is given, this was descri in your number o 
August 18 last year. For some reason the Admiralty 
have not made the away large enough to accommodate 
sufficient students to keep up the supply for the Navy, 





and it is necessary to obtain an additional yearly supply 


I} neer, surely ke should have engineer’s pa 


of young engineers from private colleges. In some years 
enough of these offer themselves, in others they do not. 
At these times another source of supply is drawn from, 
and candidates with lower qualifications are passed into 
the Navy as assistant engineers for be ome service. 

With respect to Keyham Coll if it were enlarged, 
it would be necessary to keep it filled with students ; and 
difficulty is experienced even now at times to do this. 

Last year twelve engineers from outside college were 
entered; none of these obtained sufficient marks to 
entitle them toa further course of study at the Royal 
Naval College at Greenwich, and I believe that six of 
them were below the last man from Keyham. 

This year only six engineers have been entered from 
outside sources, hence I suppose the advertisement for. 
temporary service men. There must be obviously some- 
thing radically wrong with the prospects held out to 
young engineers if only six out of the hundreds being 
trained and entering on their professional careers can be 
induced to join the Royal Navy, especially in these stir- 
ring times. 

IT am informed that for some reason the engineer 
students of the age term from Keyham this year 
obtained very low marks. Students obtaining 60 per 
cent. of the passing-out marks are allowed a further 
course of study at the Royal Naval College, Greenwich, 
and I am told that this year the highest marks obtained 
— 57 per cent., while two students failed to pass out 
at all. 

I think I am justified in concluding that there is 
something very seriously wrong both with the quantity 
and the quality of the supply of our young naval engi- 
neers. 

It appears strange that, while we are straining every 
enue ue levaking millions of money to produce a 
satisfactory fleet of Leviathans, Monmouths, &c., we 
are at the same time contented with an unsatisfactory 
supply of the young officers who are to control the very 
life-breath of these monsters. 

There ls no doubt but that the cause of this serious 
weakness is the poor pay and position orfered. Of course 
there are a lot of inconveniences to be put up with in a sea 
life that a shore-going engineer knows nothing of ; at the 
same time, there are scores of young gentlemen who would 
willingly put up with these if they were offered an assured 
position as naval officers and uately paid for their 
services. I suppose your readers will scarcely credit that 
the pay offered to an assistant engineer to day is the same 
as that offered 40 years azo! At that time, before the 
introduction of engine-room artificers, and when in the 
large ships of that day an assistant engineer was only 
allowed to keep stokehold watch (the whole engine-room 
outfit consisting probably of four boilers, one main engine 
with two cylinders, and one donkey engine), the pay 
offered on entry was 6s. per day asat present. Strangely 
enough though, the Admiralty is advertising for tempo- 
rary service assistant engineers, offering them 7s. 6d. per 
day; that is a higher price for a presumably inferior 
article, 

It was brought to my notice the other day that the 
half-pay given to a newly-entered naval surgeon is 6s. per 
day, exactly the full-pay offered to young engineers who 
have had quite as expensive a training; that the retired- 
pay of a surgeon with 20 years’ service is 20s. per day, 
which is about the full-pay of an engineer officer of that 
service (I exclude charge-pay from the latter, because he 
might not be getting any; or, even if he were, it would 
be met by mess, uniform, &c., expenses). Also, that the 
retired-pay of a surgeon of 30 years’ service is 30s. per 
day—exactly the maximum pay of an engineer of that 
(or greater) service. From this it appears that the 
Admiralty place the same value on the effective service 
of an engineer as they do on the non-effective service of 
a surgeon. In other words, that a surgeon is as well paid 
to do nothing as the engineer is to work. 

As a result of the difficulty which has been experienced 
during recent years in getting naval engineers, ships of 
war are sent to sea dangerously under-officered in the 
engine-room department. Your readers may remember 
that, after the second-class cruiser Hermes came to grief 
in the West Indies, not long a Mr. Goschen, in ex- 
plaining the occurrence, said that a good deal of the 

ifficulty that was experienced was on account of the 
chief engineer being in a bad state of health. Are our 
engine-rooms to be run on the ‘‘one-man” principle, 
and if he happens to go sick or be killed or what not, 
is the ship to wait in mid-ocean until another can 
be got? hope not, and yet it appears that this 
is what we are coming to. month or two ago 
the second-class cruiser Amphion was commissioned 
for foreign service, having as her engineer officers : a chief 
engineer in charge of the machinery, a temporary service 
assistant engineer as ‘‘ senior engineer,” and a proba- 
tionary assistant engineer to complete the staff. In this 
case, if anything hap; to the chief engineer, the charge 
of the department falls on a temporary service assistant 
engineer. He may bean exceptionally good man—I hope 
he is ; but if 80, and as he is doing the work of an engi- 
y- Iam afraid, 
though, that in any case you cannot put old heads on 


young shoulders. 

Let pefeny woe that the captain of this ship had been 
given as his deck officers, two supplementary lieutenants 
and two acting sub-lieutenants ; the whole of England 
would have been aroused. But things have got to such a 
pitch in the engineer department that such a state of 
affairs passes almost unnoticed. : 

When the Navy Estimates were published this year, 


f|the First Lord of the Admiralty announced that a 


large increase in Roget = — was due ba in- 
creased to ven engineers, to 
Jod inanenns {a the number of men to be 





& pro ; ; 
borne. Naturally, the engineers expected great things, . 
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neers’ pay were published, it ap) doubtful if these 
officers as a body were benefited at all. Peter has 
been robbed to pay Paul, money has been taken out of 
one pocket and a part of it only put into another ; an 
itis generally supposed that, on the whole, the Admiralty 
will profit by the transaction. 

Now, let me make a few comments on the proposal 
of Mr. McKechnie, mentioned in your leading article of 
October 19. This gentleman proposes to introduce into 
the Navy as engineers, mechanics from the private work- 
shops of the country. Besides, the objections to this 
system that you point out, there is the obvious one that 
hens very men are now being introduced into the Navy as 
engine-room artificers. It would be absurd to enter the 
same Class of men into the Navy as commissioned officers, 
and also as chief petty officers at the same time. This 
would make confusion worse confounded. 

The Admiralty have laid down the requirements of .a 
naval engineer, and with suitable material to work on, 
induced by adequate pay and ition being offered, 
ideal results would be obtained from the young officers 
trained at Keyham. I consider that any wide departure 
from this system of training would be for many reasons 
unwise and inconv t, if not dangerous. : 

In conclusion, let me say that one of the characteristics 
of the engineer is said to be persistency, and I suppose 
that, if they are persistent enough, they will in time 
overcome even the conservatism of a Board of Admi- 
ralty. Reforms in naval and military administration are 
now in the air, and we must hope that a reform causing 
a satisfactory and wre | improvement in the position of 
naval = may lead to a supply of the best profes- 
sional talent in the country being at all times available. 

Iam, Sir, yours truly, 


but when the details of the —— scheme for engi- 





HopkrFrvu. 





THE FRICTIONAL RESISTANCE OF 
CYCLES. 
To THe Eprror or ENGINEERING. 

Srr,—It is well known that the frictional resistance to 

a bicycle on a level road may be put in the form 
F=W(a+bV+c V2), 

where F is in lb. ; W is weight of cycle and rider in lb. ; 

V =v elocity in miles per hour; and a, b, and c are con- 

stants. 

Also using this formula, it is not difficult to find the 
time taken by a bicycle to sink from velocity V to rest 
when the rider ceases to pedal ; this time being called T, 
we have ee 

T=? stana! V a/4ac — i 
g Nac - B bV + 2a 

It is evident that when V becomes very large, T tends 

to a finite limit «qual to 
2 





taun— / tac = 
Y Jac — v4 pg i 

For my own bicycle, and on the flat roads around Cam- 
bridge, I have determined the values of the constants a, 
b, and c, and upon inserting those values in the above 
equations, I find that the time comes out as something 
under 80 seconds. I think most of your readers will be 
surprised to hear that the greatest time one can keep 
‘afloat ” on one’s cycle (on a level road and no pedalling) 
is less than a minute and a half. Other standard formule 
give not very different values. 

Doubtless some of your readers have done experiments 
of this kind on their cycles, and it would be interesting to 
know what conclusions they reached. 

A high value for the time T should jointly mean good 
roade, good muscles, and a good machine. 

Believe me, Sir, yours truly, 
H. E. Wimrens. 

15, East Parade, Newcastle.on-Ty ne, 

November 26, 1900. 








YOUNG ENGINEERS. 
To THE Eprror OF ENGINEERING. 

Srr,—I notice in your paper, under the head of “ Young 
Engineers,” a complaint by ‘‘ A Foundry Foreman” about 
premium apprentices. 

I think those who find fault with premium apprentices 
often forget to ask themselves the question = @ pre- 
mium apprentice comes to the works for. A workin 
apprentice comes primarily to learn eome handicraft, an 
has, by his work, to repay his employer, not only for his 
wages, but also for the trouble of teaching him. 

A premium apprentice pays a sum of money down in 
order that he may spend his time as he pleases, and learn 
about certain trades for his own purpose ; and I think, as 
a general rule, premiums (advised, probably, by their 
friends) are me ne jaders of what they want to learn, 
and, as a class, I think they vurn out as satisfactorily as any 
class of young men that I know. 

Certainly, taking the premium apprentices with whom 
T associated upwards of forty years , L think out of 
eight, four may be said to have attained to high positions 
in the world ; three succeeded so far as to live on their 
professions ; and one died young. 

Of course, there are black sheep in every class, but not 
more in this than any other. semenher one of my 
fellow pupils, who kept such bad time and worked so 
irregularly, that we were —T remonstrating with 
him ; but we found out afterwards that whenever he had 
picked up an idea in the shops he would go home, read 
all the books he could about it, and try and compare what 
he saw with what was done in other works. The result 


was, before he was thirty he had read at least two 
scientific papers sufficiently good to attract the attention 
of the profession, and he soon went abroad, and hada 





very successful career. The fact is that a ‘“‘ Premium” 
has only a comparatively short time to learn all that he 
requires, and he wants to learn not so much how to do 
thi as how things are done. The great point is that 


d | he should learn to know good work from , and really 


this, which is the vital point of success in after life, is often 
all he can do in passing through some of the shops in 
which he spends part of his time. 

When he gets into the drawing-office matters are rather 
different, and while it is quite im ible for him to be- 
come a real expert fitter, moulder, or blacksmith, he 
ought to try and become a sufficiently good draughtsman 
to earn average wages in a strange place, where he has 
no weeps oh sae 3 cae 

ut speaking generally, a pupil is working for some 
particular course of life, and he or his friends must judge 
what is and what is not worth his studying specially. 

I do not think at any works, if the ave is taken 
fairly, it will be found that pupils are more idle than the 
average working apprentice, except that having paid a 
heavy price for a certain article, they choose to have 
what they have paid for, in which of course they are quite 


right. 

f think any young man who can afford it, and who has 
a a sp of getting on, either from sion of 
capital, or by influential friends, will probably find if he 
pays @ premium, he gets on more quickly, and earns it all 

ack while he is still a —, man. Those who cry out 
against premiums very often have themselves got on from 
the fact that they had fathers who were in a position to 
give them an exceptional start. This is only another way 
of saying that they got the advantage without paying the 
money. 

Yours faithfully, 
BENJAMIN C. BROWNE. 

Forth Banks Works, Newcastle-upon-Tyne, 

November 24, 1900. 





To THE EprTor OF ENGINEERING. : 
Str,—The correspondence published in ENGINEERING in 
reply to a letter signed ‘‘ Lucifer” presents an oppor- 
tunity for the encouragement of young men by pointing 
out that ‘‘ The existing conditions of society are such that 
only a few can succeed,” or, more correctly speaking, can 
succeed in reaching a position where the remuneration is 
such as to make the life of the recipient pleasant in the 
sense of commanding every comfort for -himself and de- 
pendents. Now, I have reached my fifty-seventh year, 
and am still what may be termed an ‘‘ unsuccessful man,” 
in so far that I can merely live from day to day and from 
week to week. In accordance with the Socialistic idea I 
have earned a competence and am equitably entitled to a 
good pension as income, because I have day by day rendered 
service. I commenced as office boy at twelve years of age 
under a railway company, then worked as clerk until 
163. Then, presuming that a mechanical trade must be 
safer and more certain and more dignified than a clerk- 
—_- was in 1859 apprenticed to the machine pattern- 
making and millwrighting. Now, I can thoroughly enter 
into some of the grievances, or imaginary grievances, of 
“Lucifer.” After many years of office work in white 
collars and cuffs, to turn the summersault of receiving 
another sort of cuffs, and to have to carry about the glue- 
pot and wait on cantankerous, huffy fellows, needed some 
grit (but I had the grit) ; there was no premium paid with 
me; I had to find my own level. In six months I was 
absolutely happy in my daily work; it was an hourly 
pleasure to me, and nota task. After twelve months of 
work I was useful to my employer; there was, however, 
one real grievance, namely, working in a cold shop in mid- 
winter without a fire. As Iwas ej sagen I, “‘ young asI 
was,” struck against that cruelty by wearing my overcoat. 
That so annoyed the proprietor, a Scotchman, that he came 
up in the shop early in mornings to bully the foreman 
and try and make the foreman bully me into taking 
off the coat. I was always at work at six, but kept on 
my overcoat, and sometimes added a woollen muffler. 
That made the Scotchman savage ; he could not sack me 
use I was an apprentice. That action on my part 
led to a large stove being put up, with pipes all over the 
workshop ; then we patternmakers were perfectly happy 
during the long winter months. Many of the fitters were 
laid up; some of them died from exposure. At that 
early date I learnt that English engineering employers 
are (or were) cruelly careless and inconsiderate respecting 
the comforts of the workpeople in their employ. That 
the men were rough, and some of them semi-savages, was 
no excuse ; it was, and is, the English system that breeds 
roughs. Constantly compel a man to wear dirty greasy 
clothes, and to go out in the streets so degraded (for it is 
a degradation—merely a remnant of slavery and ge a 
life) into the streets to his home, you thereby compel the 
man’s wife and children to also partake of the grease and 
filth of the workshop. This remnant of savagery, this 
stamp of Monarchy, has been and is the direct cause of 
much ruffianism; young men are taught by their em- 
ployers (or through the methods of their employers) that 
they are mere chattels, mere common savages, not worth 
the trouble of being kept cl not worth a bucket of 
water and a towel. This is probably enough for No. 1. 
With your permission, I will conclude in No. 2. 
Yours truly, 
ANGLO-AMERICA. 





THE COMPLETE ENGINEER. 
To THE Eprror oF ENGINEERING. 

Srr,—So far do I agree with the letter of “‘H. B.,” in 
page 676 of your issue of the 23rd inst., that I heartily 
second the petition F 1 ome to yourself in his last para- 
graph buttwo. And I would further add the request that 
you will now supplement Feel interesting article of 
August 31 on “ Practical Mathematics ” by kindly in- 





forming usin which of Professor Perry’s books it is that we 
can find all the valuable instruction that the article makeg 
others long for as eagerly as myself. 

In regard to Mr. Parshall’s electrical articles, I sym. 
pathise fully with your correspondent, regretting greatly 
that I cannot yet understand them, even after tone 
carefully read from beginning to end a bulky volume of 
double-barreled authorship, revised as recently as two 
years ago. How great are the difficulties which, even 
with such a book, beset the beginner in this, the youngest 
of the sciences, may, perhaps, be inferred from the two 
following instances. The word ‘‘electrode,” which makes 
its appearance as early as 53, is here unexplained ; 
a lame explanation is offe in page 548; ns | for the 
full explanation, which should have been given in page 
53, the learner has to wait till he reaches page 759, only 
four pages short of the end of the book. Even the index 
at the end, though it contains the word “electrodes,” 
gives a reference to only one page in which the word 
occurs, and none to those in which its meaning is ex. 
plained. Again, for the Dont designations so constantly 
recurring in electrical descriptions—single-phase, two. 
phase, three-phase, and polyphase—no clue is afforded as 
to theirmeaning. How sorely we uninitiated regret that 
authors to whom we turn for instruction should be such 
strangers to the domain of editing. 

Your correspondent’s quotation is from the second (not 
the first) ‘‘ James Forrest” lecture, which was delivered 
in 1894 by the late Dr. John Hopkinson. It requires to 
be read in connection with the context, particularly with 
that which precedes. Even then it is far above the heads 
of ordinary mortals like. 

' Yours truly, 
aie A. B. 

[So far no complete systematic course on practical 
mathematics suitable for self-tuition has been published. 
A sketch of such a course will found in Professor 
Perry’s lectures on ‘‘ Practical Mathematics,” published 
by Messrs. Eyre and Spottiswoode (price 6d.), but this is 
rather a guide for the teacher than a suitable text-book 
for the student. As regards the calculus, Professor 
Perry’s ‘‘ Calculus for Engineers” goes far to meet the 
needs of the engineer, which is more than can be said of 
a number of works produced for the engineer’s benefit by 
the professional mathematician. It must not be for- 

otten that there is still, as was stated to one of the 

tolemies 2000 years ago, no royal road to mathe. 
matics; all that can be done is to substitute concrete 
ideas for the purely abstract, and to postpone to a very 
considerable extent practice in the mere manipulation of 
symbols until the student is in a position to appreciate 
the advantages thereof. Much application in thoroughly 
working out illustrative examples is, and always will be, 
essential to progress.—Ep. E.] 








THE DUTIES OF TRADE SOCIETIES. 
To THE EprToR OF ENGINEERING. 

Srr,—You truly remark in P tard present issue that the 
Journal of the Amalgamated Society of Engineers for this 
month is interesting, for the insertion therein of articles on 
‘*Machine Tools,” ‘‘ Electric Lighting,” and ‘Screw 
Cutting,” has surely the interest of novelty, and shows 
that the society is awaking to the fact that a progressive 
knowledge and mastery of their always progressive trade 
is the only ultimate and inalienable asset of the members. 

Amid the clamour for technical education it is sur- 
prising that the great trade societies do not turn their own 
regular meetings and journals{more to account, and the 
event you chronicle seems a step in this direction. Why 
should employers, managers, draughtsmen, and foremen 
have societies and institutions, and hold evening meet- 
ings exclusively to discuss technical matters, while the 
handicraftsman generally leaves them all behind when 
the whistle blows—and then wonders why he does not 
“geton”? ~ 

f the Amalgamated Society of Engineers turns its at- 
tention to technical subjects it will do more to raise the 
wi and status of its members than a hundred strikes 
and agitations. Why should it not, indeed, go another 
step and invite employers or managers, or draughtsmen 
to attend its meetings and put their knowledge of tech- 
nical and trade matters at the disposal of the members? 
A wide and trustworthy knowledge of the latest mecha- 
nical improvements, of the tendencies of manufacture and 
trade process, and of the daily realities of foreign com- 

tition, can best be gained from the men who have to 

eal with these matters at first hand, and on broad lines 

they would generally be only too glad to tell what they 
know. 

Our trade at present is cut in two by ignorance and 
mistrust; the ‘ master’s men” pulling one way and the 
“men’s men” too often the other; while both parties 
are fighting largely in the dark. Such a foolish state of 
things cannot long co-exist with industrial prosperity, 
and both sides must suffer and the nation with them, if 
some remedy be not found. 
Yours, &c., 

W. E. Bock. 


Manchester, November 27, 1900. 





Dock Marrers at LerrH.—At a meeting of the oven 
Dock Commission on Friday, Mr. J. Wilson submitte 
a statement with regard to works to which the Board is 
committed. These works include the completion of a 

the erection of sheds and equipment, an exten- 


new doc 
sion of he graving dock, the completion of an electric . 


is seetaesion, Cee cease Te esti, ond ts 
ti in le, improv: -loading facili 

nied of ehetes at the Albert and Edinburgh De® 
Mr. Wilson said the total estimated cost of these or 
was 307,000/., a sum which practically forestalled 
surplus revenue of the Commission for the next ten years 
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THE CONRADSON SEMI-AUTOMATIC TURRET L 


ATHE; PARIS EXHIBITION. 














(sszz. 8) 


In our issue of October 19, in an article entitled 
“Turret Lathe Work ‘at the Paris Exhibition,” we 
made reference to the growing field of operations 
embraced by the turret lathe. We then stated that 
“ the turret has now developed from a secondary and 
comparatively simple attachment added to the common 
lathe, to the principal element, and one of a compli- 
cated kind in lathes of a highly specialised character. 


It has progressed from an attachment of small diameter | i 


to be capable of holding half a dozen, 15, or 20 tools, 
in holes and in boxes.” We repeat this, because the 
lathe illustrated in Figs. 1 to 3 on the present page 
is an example of one of the most recent developments 
in this direction, the power of the machine and the 
8iz3 of the work it will operate upon being notable 
features. : 

The lathe illustrated was exhibited in the American 
Machinery building of the Vincennes Annex of the 
late Paris Exhibition. In our article, from which 
We have already quoted, we made reference to 
this machine tool, and illustrated an example 
of the work upon which it was engaged. or 
convenience of reference, this latter illustration 
Wwe reproduce in Fig. 3. At Vincennes two of these 
machines were shown by Messrs. Markt and Co., of 
Paris. They were manufactured by the American 
Turret Lathe Works Company, of Wilmington, Dela- 
ware, U.S.A., who have an office at 26, Shoe-lane. 
The largest of these lathes will swing 40 in., and have 
= clearance between the work and the lathe-bed. 

tis possible to operate on the full diameter of the 
work, and the tools in the turret can be brought close 
up to the chuck without the tools being overhung. For 

¢ heavy work done, ample sliding and bearing sur- 
faces have naturally to be provided, and this point 
n generously considered in the design. Another 

means by which steadiness is obtained is by placing 
the locking-pin of the turret a long way from the 
yal the distance being, in the larger machine, 

1 in., so that it is Be on the periphery of the 
turret. The chuck, as shown, is worked by teeth cut 
on the periphery for heavy work ; and for the first 
operation, hardened jaws are placed in the chuck, the 


marks being turned out "gpa eae 
iron jaws =! out subsequently, and soft cast- 


fitted for finishing cuts. 














The turret will take 25 cutting tools, taking into 
account those of the supplementary turret shown in 
the perspective view, Ri . 1, and also the feeds 
mounted on the top face fs the turret having a down- 
feed worked by a handwheel and screw. The turret 
has automatic traverse and quick return, whilst the 
auxiliary turret has automatic cross-feed. The latter 
is a into gear by hand- when the auxiliary turret 
is brought to the working position. There is a clutch 
fitted for this —— he main turret is not only 
locked by a piu, which also centres it, but is clamped 
by a split-ring expanded by means of a toggle. 
this way the turret is held very firmly. ere are 
the usual automatic stops. There are seven speeds 
without changing gear, and 42 speeds with three 
cones. Five different quicknesses of feed are re- 
gulated by two levers. The weight of the machine is 
about 9 tons. 

The lathe is a remarkable instance of the way 
special tools and automatic appliances are being ex- 
tended to heavier work. In our former notice we 
described the operations followed in forming the gear- 
wheel blank, shown in Fig. 3, and as the description 
will, perhaps, be more easily followed now we illus- 
trate the lathe, we may repeat the description: ‘* The 
work commenced with a hat tool taking a rough cut 
through the hole, followed by a finishing cut, also 
with a flat cutter. A reamer then finished it. Three 
tools mounted in a vertical box on the top of the 
turret now came into operation. The first one turned 
the outer diameter, the second recessed the web, and 
the third faced off, the tool having serrated edges. 
These surfaces were thus finished, the previous opera- 


tions being gone through with another set of tools | P° 


mounted similarly, but having no serrations. The use 
of the serrations on the roughing tool is to expedite 
the roughing down. Twenty-five minutes are occupied 
in doing the work on one side of the blank, and 
five minutes in chucking and finishing the side 
opposite.” 





Cu111.—Chili had a renieice of 3,110,083 at the close 
of last year. Santiago — in this total for 320,638, 
and Valparaiso for 143, 


In | P° 


INDUSTRIAL NOTES. 


Tue decision of Mr. Justice Farwell in the case of 
the Taff Vale Railway Suapeny v. The Amalgamated 
Society of Railway Servants and Others, was regarded 
with dismay by the Labour leaders and officers of 
trade unions. Now that his decision has been reversed 
on appeal, it may be useful to recall the main facts. 
The case arose out of the strike of railway men in 
connection with the Taff Vale Railway, picketin 
being resorted to at the Cardiff Railway Station an 
elsewhere. The company applied for an injunction 
to restrain Messrs. Bell and Holmes from so acting. 
The injunction was granted. Then the wonnesy 
applied for an injunction against the union, whic 
was also granted. The union, thereupon, applied 
to have the society struck off the record as defen- 
dants in the action brought by the railway com- 
pany. The case came before Mr. Justice Farwell, 
who, in a lengthy, and what was regarded as a well- 
reasoned, judgment, refused to strike off the record 
the registered union. The society appealed re 
his decision. The case was heard before the Master 
of the Rolls and other judges, and their decision was 
given on November 21. 1t was, in brief, this: The 
Amalgamated Society of Railway Servants, as defen- 
dants, must be struck out, the injunction against them 
must be dissolved, and the appeal, as regards these 
defendants, must be allowed with costs here and 
below. The learned counsel for the railway company 
asked for leave to appeal if necessary. After some 
demur, leave was granted. Whether the case will be 
taken to the House of Lords or not now remains with 
the railway company, leave being given if the plaintiffs 
resolve to proceed. 

The peculiarity in Mr. Justice Farwell’s judgment 
was this. He said: ‘‘ It is undoubtedly true that a 
trade union is neither a corporation, nor an individual, 
nor a partnership between a number of individuals.” 
His lordship then went on to cite cases affecting cor- 
rate bodies such as “improvement commissioners,” 
“turnpike trusts,” ‘railway companies,” ‘ benefit 
building societies,” &c., in order to show that, for 
certain purposes, a trade union was the very thing he 
had declared it was not, in the sentence above quoted. 
His decision was against the union, hence the appeal. 
The Master of the Rolls was very emphatic on one 
point, namely, that an entity not known to the law 
was incapable of being sued. An enactment must be 
found, either express or implied, enabling an action to 
be maintained. There was no enactment in the 
case of trade unions; in reality, the power to sue or 
be sued was intentionally left out of the Trade Union 
Acts, 1871 and 1876. 

The decision of the Court of Appeal will give the 
greatest satisfaction to the officers and mem of 
trade unions, for if the decision of Mr. Justice Far- 
well had been sustained, litigation would have been 
ruinous, But what of employers? Looking at the 
case broadly, the destruction of trade unions, by litiga- 
tion or otherwise, would not benefit employers. There 
would be the old chaos again in labour conflicts. Pro- 
rly conducted trade unions have a moderating effect 
in labour movements ; unfortunately, in some instances 
they use their power unwisely. But the labour ques- 
tion, as it is called, cannot be solved by strikes or b; 
prosecutions or litigation, but by conciliation 
mutual arrangement. The growth of feeling in favour 
of peaceful negotiation is general, and if we can only 
have patience, the obstacles will gradually dwindle 
away. 





The American Federationist keeps an eye upon labour 





movements in England, and apon what concerns trade 
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unions and their officials. In the November number 
there is an article on ‘‘ English Hostility to Injunc- 
tions,” based upon the Taff Vale case, though the 
writer scarcely realises all the elements. It is 
scarcely accurate to say that English law deprives 
trade unions of incorporation. What it did was to 
grant the right of association, but under peculiar cir- 
cumstances the right of sueing and —. sued was 
withheld at the instance of trade union leaders and 
officials and their friends. The same may be said of 
friendly societies, only that provision is made for arbi- 
tration in case of internal disputes. The real object 
was praiseworthy, to prevent litigation. 

In an article on ‘‘Joint Bargaining and Concilia- 
tion,” it is shown that the best American unions sup- 

rt joint action of this kind, and have long supported 
it, while American employers have hitherto kept 
rather aloof. The latter are now more favourable. 
In this respect, as in others, history repeats itself. It 
is, however, a good sign that the feeling is spreading 
in the United States in favour of more peaceful solu- 
tions of labour difficulties than by strikes and lock- 
outs, with all the misery which they entail. 

In ‘British Labour Notes,” ‘‘ Congressional Im- 

ressions,” and ‘‘ Notes on the Trades and Labour 
ngress in Canada,” general matters are dealt with. 
I the second the writer pays a high tribute to the 
recent Trades Congress in Huddersfield, as regards its 
conduct and general aims. The Canadian Congress is 
also spoken of highly. Delegates were in attendance 
from territories extending from the Atlantic to the 
Pacific Oceans. In political matters the Congress 
decided to be independent of all parties, and to act in 
concert on all industrial questions. 

In one respect, the American Federationist is ahead. 
There is no publication in Britain which gives such 
excellent at pithy reports as the Federationist does. 
The area covered by the reports is vast. Most of the 
States in the Federal Union have attention from time 
to time. From the greater centres of industry reports 
come regularly month by month, if there is any matter 
of importance to report. The question of shorter 
hours of labour is occupying a good deal of attention 
just now in several States, but the object is not always 
an eight-hours day. Some of the trades are trying for 
nine hours, others for eight ; some are content to try 
and fix the maximum at ten hours. They are, in fact, 
endeavouring to accomplish what is for the time being 
practicable in the particular industry. But it ap 
that the eight-hours day is being won in various direc- 
tions. It does not appear thata legal eight-hours day 
is so much discussed as it was some years ago. In 
some industries the hours of work extend to from 
12 to 15 hours daily, but reductions are being made, 
and also in night shifts. Wagesare being advanced in 
various industries by the efforts of the labour unions. 
There, as here, strikes sometimes succeed, sometimes 
fail; in the latter case the failure is attributed to 
want of organisation, and to the haste with which 
the men enter into a dispute without counting the 
cost. But, it is said in one of the reports: ‘‘ Justas 
labour has become better organised, it has been found 
that fewer strikes and labour troubles of any kind have 
taken place.” In one respect the labour unions of 
America are pressing claims which have only few 
imitators in this country, namely, in the insistance 
upon trade union labels on goods. Whether it be a 
wise or a mischievous principle to go upon will bea 
matter of opinion. The contention is, that trade marks 
are adopted by manufacturers; why not trade 
marks by trade unions as well? Those are the chief 
points in the series of reports in the present month’s 
issue of the American Federationist. 





The action of the Amalgamated Waiters’ Union, in 
opposing the renewel of licenses to places of public 
entertainment on the ground of the 8 ee of 
‘*a proper living wage,” is open to question for many 
reasons, not the least of which is its policy from an 
industrial or trade union point of view. It is an 
attempt to turn a public body into a sectional channel, 
and to use it as a means of raising wages. Why not 
also of regulating wages? If employers on the London 
County Council were to attempt to use the Council as 
a means of lowering wages, what an outcry there 
would be. But, as a matter of principle, the one is 
as justifiable as the other. This is altogether a 
different thing from the settlement of a “living wage” 
for those employed by the Council ; that, the members 
of the Council have a perfect right todo. What they 
were asked to do by the rey é of the union was to 
fix the rates of wages to be paid by employers outside 
the Council, and to punish such employers if they 
refused, in this case by the refusal of their licenses, 
Such a policy is wrong economically, and inexpedient 
from an industrial point of view. What the waiters 
have to do is to organise and negotiate. That 
they have grievances is possible. Most men have, 
of one sort or another. But the eventual result 


of the better system introduced into the House of 
Commons’ dining-rooms was not creditable, for when 
the wages were raised in lieu of tips the men wanted 
the tips as well as the higher rates of pay. 


In some 





clubs it is difficult to stamp out the tipping system. 
Waiters like tips. 

The position at the Penrhyn Quarries is regrettable 
from all points of view. The conduct of the sub- 
contractors may have been as bad as alleged by the 
men, but personal violence is not the best means 
whereby to improve such conduct. In the first place, 
personal violence is unlawful, and in the case of orga- 
nised workmen the offence is always regarded as more 
serious than in ordinary social life. Secondly, that 
violence led to the military being called out ; this has 
caused complaints by the local authorities interested, 
as the locality has to bear the expense or a portion of 
it, and the fact of the military being in the locality is 
——— as a cause of irritation. Thirdly, the men 
who were accused of being personally concerned in 
the violence have been punished for the part they 
took therein. Lastly, it has led to a lock-out of some 
5000 persons, which means more suffering and misery 
—for the men, their families, and for the trades- 
people in the locality. It is alleged that further 
violence has led to the lock-out, but this the men deny. 
That is a question of fact, as to which there ought to 
be no difficulty in deciding one way or the other. If 
it be true, the men have no excuse from a trade union 
point of view, for it is the duty of a union to prevent 
such violence wherever and whenever it is possible to 
do so. A union cannot always restrain violent and 
headstrong men, but it has a power of dealing with 
them if the officials are firm and resolute. It is 
lamentable that conciliation or arbitration has not 
been resorted to in connection with those quarries. 
The circumstances are peculiar. The men, and indeed 
the neighbourhood, are mainly dependent upon one 
large employer of labour, so that his action controls 
most of the affairs of life in the locality. It is not 
intended to hint that he is to blame for what has 
occurred, the blame may be altogether with the 
men. But he could pave the way for ful nego- 
tiation, so as to avert the labour troubles that seem 
to be often occurring at those quarries. 





The strike of lightermen on the River Thames drags 
its slow length along. All efforts at conciliation and 
arbitration have so far failed. The negotiations, if 
indeed the term can be rightly used in this connection, 
have been abortive from whatever quarter they have 
come. The men try to throw the responsibility of 
failure upon the master lightermen, the latter retort that 
the men have been and are to blame. The men assert 
that some of the employers have been giving way, and 
offer to do certa'n work on certain conditions. The 
masters say that they are getting sufficient men from 
the om pa Federation, or are in negotiation for the 
supply of such, for whom accommodation and protec- 
tion are to be provided. Out of all this contradiction 
one thing seems certain, namely, that a good deal of 
work is at a standstill. Itis alleged that great delay has 
taken place in shipping Government stores, and that 
the War Office has referred the matter to the Board of 
Trade. At the invitation of Sir Courtenay Boyle, the 
secretary of the men’s union waited upon him, when 
the latter declared that they had no desire to interfere 
with the work of transhipment, and that the men 
would work the barges wherever they had the oppor- 
tunity of so doing. He went on to say that if the Wat 
Office would supply the “‘ lighters” the union would 
supply all the men that are needed. So far so good. 
But on what terms? On the old conditions or the new, 
for which the men arecontending? Ifthe latter, would 
not that be using the Government necessity for the 
benefit of the union, and to the disadvantage of the 
employers? It is strange that labour difficulties seem 
to become more and more complicated. In straight 
and direct issues, the public can judge of the rights or 
wrongs of a dispute. If the issues are clouded, the 
vision becomes obscure. In the case of the present 
dispute there seems to be no common ground, except, 
indeed, the determination to fight the matter out. 

The position of the engineering and allied trades 
throughout Lancashire is somewhat improved again, 
or rather, perhaps, the outlook has improved. Activity 
is well maintained generally, and no one would sup- 
pose, seeing such activity, that the iron and steel- 
producing trades were in any degree depressed, or 
were verging on depression. Locomotive builders 
continue to exceedingly full of work ; the weight 
of work in hand is such that the principal firms have 
little, if any, room for new orders, at least those 
requiring to be delivered at anything like an early 
date. All sections of electrical engineering are pressed 
with work sufficient to a the energies of the 
firms for a long time ahead. e leading machine-tool 
makers also are fully engaged on work in hand, and 
have a fair weight of new work coming forward. 
Boilermakers are well supplied with orders, and iron- 
founders, smiths, &c , are also busy. In one or two 
branches the outlook is not thought to be so good as it 
was; but for the present all is well. The only branch 
at all depressed is the textile machinery-making 
industry, and even in this branch a moderate amount 





iven out lucally ; it isin the 
foreign or export branch that the depression is felt, s0 


of new work is being 


little new orders are forward. The iron trade, 
however, in spite of the activity in the iron and steel. 
using industries, is regarded as unsatisfactory, both as 
regards actual business and prices. Consumers only 
order from hand to mouth, and there seems to be a 
determination to force down prices of crude and 
finished material. 


In the Wolverhampton district, also, the iron and 
steel trades are regarded as being in an unsatisfactory 
condition, Both merchants and consumers press for 
easier terms, and only purchase to supply present 
needs, It appears, however, that. numerous offers b 
export houses are in the market, especially for South 
Africa, and some heavy contracts are awaiting accept- 
ance. Best bars are firm at the reduced rates, but 
other classes of iron have fallen below the list prices, 
The engineering and allied trades, and also, for the 
most part, the hardware industries, are fairly well 
employed generally. ; 


In the Birmingham district the iron and steel trades 
are so quiet that there has been little life in the 
market. Buying has been confined within the narrowest 
limits, and where business has been done it has been at 
rates below list prices. It was expected that there 
would be a drop in iroaworkers’ wages at the next 
ascertainment, but that is now regarded as illusory. 
That question will, however, be set at rest during the 
current week. The selling prices of some classes of 
iron are said to be below list prices, though the members 
of the Association still rl cm to their quotations. 
The engineering and allied trades continue to be fairly 
well employed as a rule, as also are most of the other 
iron, steel, and other metal using industries. Some 
complain of slackness, in one or two cases of depres- 
sion, but only in a comparative sense. Generally trade 
may be described as fairly busy, even if the pressure is 
not so great as it was. 


The chief labour dispute in the Midlands at the 
present time is the strike of colliery engine-men and 
winders, who demanded an eight-hours’ day, which the 
colliery owners refused to concede. The men ceased 
work on Saturday the 17th, and on Friday last, the 
23rd, the employers offered certain concessions in wages 
and hours, but the men did not signify acquiescence. 
The men have been working 12 hours per day ; the 
employers now offer the same wages for 10 hours. Some 
of the men are offered higher wages instead of 
a reduction in the working hours. The men, at the 
date of writing, have made no counter proposition in 
the nature of a compromise, 

The effect of the strike of colliery enginemen and 
winders has been to throw out of work several thou- 
sands of miners in the Cannock Chase district. Half 
the collieries were idle towards the close of last week. 
At some of the large collieries the men are still at 
work, the coal-owners having conceded the terms de- 
manded by the men. If the strike continues for any 
length of time, it will have the effect of hardening the 
price of coal, which it was hoped might have been 
reduced somewhat otherwise. 





The serious dispute in the building trades in the 
North of England, which has lasted Yor some time, 
seems likely to develop into a lock-out in the four 
northern counties of Durham, Cumberland, North- 
umberland, and Westmoreland, and even to extend to 
Lancashire, Cheshire, and to Yorkshire. The employers 
offered terms, and urged arbitration ; in this instance 
it is the men who refuse arbitration. Notices of a 
lock-out were served some time ago, but the peri 
was extended in the hope of a settlement. Now a 
vote of the employers in the different federations is 
being taken with a view to concerted action. It is to 
be hoped that the lock-out will yet be averted. 


The employés on the Great Eastern Railway system 
are incensed against the directors for the dismissal of 
Mr. Unwin, who was one of the leaders in the recent 
dispute. The officials of the company declare that 
their conduct in that connection had nothing whatever 
to do with the dispute, but was the result of his losing 
time in connection with public work of one sort or 
another. The men, however, regard it as otherwise, 
hence the resentment. 


’ The strike of plumbers in the Stockton district 
which had lasted three months, was settled last week, 
the employers havi g agreed to advance their wages 
a farthing now, and another farthing at the end of 
six months, making then 9d. per hour. 


The Admiralty have refused to concede to the dock- 
ard inspectors of plumbers the eame position as other - 
inspectors have, which the former petitioned for. 
The Board also refused to grant the petitions of the 
inspectors of fitters and other trades for an advance 
in wages, or salaries, as those grades prefer to call it. 


The dispute in the lace trades of Calais has led to 
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determination on the part of the lace manufacturers to 
close all their factories as and from the 26th inst. 
The workers complain of long hours, and of inade- 
quate pay ; a8 terms could not be arranged the lock- 
out was decided upon by the employers. 





NOTES FROM JAPAN. 
(From Our Own CoRRESPONDENDT. ) 
Tokyo, October 22. 

In the iron trade in particular, and the import trade 
in general, this year has been a bad one for both the 
Japanese and foreign merchant. There have been two 
chief causes, first, the scarcity of money in Japan ; 
and, second, the large and quick fall in values in the 
iron trade in America and Europe. All of the iron 
merchants here are overstocked, and the deliveries are 

mall. 
: Count Okuma, in speaking to an interviewer from 
the Jiji Shimbun the other day, was very hopeful 
about Japan’s financial future. His hopes were based 
upon the very good barley crop of the summer and 
the large rice crop in prospect this year, which latter 
would leave a surplus for export. Then, again, he 
expected good results from the export of silk. He 
further went on to i that the reasun domestic 
products in Japan had not fallen off in price in 
sympathy with the fall in prices through the rest of 
the world, was because of the present demand for the 
war with China. Never in my long business experi- 
ence in this country have I known money so scarce, 
or 80 difficult to get. There seems to be none in circu- 
lation at all. Money is so high that most of the 
private railways and manufacturing concerns have all 
their profits swallowed up in interest on loans. The 
Japanese banks charge anything from 10 to 15 per 
cent. Discount on first-class bills is 11 per cent. 
The foreign banks charge to foreigners 8 per cent. on 
loans on the very best authority, and the interest 
charged by them on bills drawn against shipping 
documents for goods shipped from England to Japan 
is 7 per cent. a year. Yet all Japanese necessaries 
are higher in price, and skilled and unskilled labour 
scarcer than ever. 

This year the only buyers of railway plant of any 
moment have been the Government railways in the 
main islands, Yesso and Formosa. The consequence 
is that all of the tenders for these requirements 
have been keenly competed for by the different 
merchants in this business. Some tenders were 
opened for the Government lines on the main 
islands on the 18th, 19th, and 20th inst. Messrs. 
John Birch and Co., Limited, took the other day an 
order for six English locomotives for the Formosa 
Railway. The Government railways on the main 
islands are asking for tenders for eighteen Englich- 
made tank locomotives next month, and for six tender 
express engines in December, also limited to British 
makers. 

The new Cabinet has been formed, with Marquis 
Ito as Prime Minister. Mr. Kato, who was Minister 
at the Court of St. James’s, has been made Minister 
of Foreign Affairs. This choice seems to be very 
popular. The Jiji, in speaking of the appointment, 
mentions that Mr. Kato is the first graduate from the 
Imperial University to rise to such an honour. He is 
& young man, being only forty-one years old. The 
Jiji thinks that his friendship, while in England, with 
Mr. Chamberlain ought to bear fruit. The only one 

, of the new Ministers who seems not to give popular 
satisfaction is Mr. Watanabe for Finance, and the 
general opinion is that he is only a makeshift. 

The Standard Oil Company of America is the only 
foreign firm which is investing much capital in this 
country under the new treaties. They have taken up 
the oil well business in Echigo on the west coast, and 
ate erecting there a large refinery. They have about 
3500 tons of American plant arriving there in a few 
daystime. They will, no doubt, with their unlimited 
money, buy out all the small men, and get the whole 
control of the Japanese product. They have ten 
foreiga experts in Echigo now. The steel works in 
Aiushiu are nearing completion. I hear they expect 
to sell rails at 67, a ton. This will be a blow to the 
American and British rail trade in this country, as 
Teight is a large item in the cost of imported rails. 

Of all the most promisin enterprises in the near 
future in Japan, to my mind, is the Tokyo tramways. 
The city is quite flat, and the extent equal to that of 
London, Any line laid down with cheap capital must 
very soon pay 10 percent. Tokyo isa city of distances, 
and. the a way to get round at present is by 
jinrikisha, These vehicles only allow of one person in 
ata time; they are, for long distances, slow, wet, and 
cold, and extremely expensive. A day’s outing on 
eal may run one into about 10s., and every one is 
oy to ride, as there is no particular business centre, 

& visit may mean a ten miles ride in one of these 
conveyances, 

ere is not money enough in the country to e 
na this tramway to be built with g minal oe 

y, and I think it is an excellent opportunity for a 





foreign company to enter the field, build the line, and 
lease it to the Seceunes company which has the con- 
cession, buy them out, or go into partnership. 

The return would doubtless be a good one. The 
vexed question as to whether a foreigner could own 
land or not would not enter into the scheme, as the 
streets anyhow are the property of the city. In con- 
sidering the position of foreign capitalists in this 
country, sight must be lost sight of the fact that 
though he is debarred from the personal ownership of 
land, he can lease for a 1000 years if he wishes, or he 
can establish a Japanese company registered in Japan 
though there n be no Japanese partner, and this 
company by virtue of its being a Japanese concern in 
name and registration can own land. 

In Tokyo within the city limits quite a river traffic 
for passengers has arisen; it is mostly carried on by 
small oil launches with American engines. 

The first sale of former settlement land by a foreigner 
to a Japanese was made the other day in Tokyo. The 
ee given was about 29 yenatsubo. The price about 

fteen years ago for the same piece would have been 
2yen. A tsubo is 36 superficial feet. 

The only large private railway schemes at present 
on the tapis are a Japanese line in Korea, with a 
guarantee bonus of 6 per cent. per year on the capital 
expended in building it. The guarantee is by the 
Japanese Government, and the line to be built in 
Yesso from Hakodate to Otaru. 





THE PHYSICAL SOCIETY. 


At the ordinary meeting of the Myre Society, held 
November 23, Professor Everett, F.R.S., ex-President, 
in the chair, a paper on ‘‘ A Self-Adjusting Wheatstone’s 
Bridge,” by E. H. Griffiths and W. C. D. Whetham, was 
read by Mr. Whetham. The object of this paper is to de- 
scribe a cheap and easy method of getting a self-adjusting 
bridge to show on a scale the actual resistance of any 
wire. Contact with the bridge wire is made by means 
of a light horizontal bar, which is suspended by a 
phosphor bronze strip from the coil of the d’Arsonval 
galvanometer used with the instrument; a second bar, 
parallel to and above the first, is rigidly connected with 
the coil. A wooden beam worked by clockwork moves 
up and down between the bars, and clamps them alter- 
nately. When the beam is down, contact is made with 
the bridge wire. If this contact is not at the zero point, 
a current will flow through the coil, and if the cell is 
connected up the proper way, it will turn the coil so as 
to bring the upper bar nearer to the null point. This 
puts a twist into the phosphor bronze strip, and when the 
b2am rises and clamps the upper bar, the torsion comes 
into play and brings the lower bar under the upper one. 
The beam then descends and makes contact at this point; 
and if any current flows through the galvanometer, there 
is further movement until the null point is reached. 
Any alteration in the resistance of the wire under ex- 

riment causes @ movement of the zero point on the 

ridge wire, and this is followed by the lower arm. The 
position of the lower arm can be directly indicated by 
means of a scale. 

Professor S. P. Thompson asked how the scale was 
calibrated. 

Mr. Whetham said the scale was arbi , but it could 
be calibrated by the known resistance of the bridge wire 

r unit length. Extension of the range can be obtained 

y shunting the bridge wire with various resistances. 

Mr. Glazebrook asked how sensitive the bridge was. 

Mr. Whetham said that, working with a dry cell, it 
could yw indicate 1 deg. on a platinum thermometer. 

Mr. Blakesley pointed out that if the cell was con- 
nected up the wrong way, the zero point would be an 


— one, pane + Hyde , ae 
paper on ‘‘ The Liquefaction o ogen” was re 
by Dr. itd W. Travers. en experiments were under- 
taken in order to provide liquid hydrogen in sufficient 
quantity for the separation of neon from the helium with 
which it is usually mixed. The separation is effected by 
cooling the gases to the temperature of hydrogen boiling 
at atmospheric pressure. The principles and conclusions 
do not differ from those of Dewar; but as the production 
of liquid hydrogen is neither difficult nor costly, an account 
of the experiments is given. In 1884, Wroblewski showed 
that strongly-cooled and compressed hydrogen, on be 
allowed to expand, formed mist or spray in the tube ; an 
later Olozweski repeated these experiments on a ae 
scale, and determined the temperature of the liquid. Other 
methods of liquefying a have been suggested by 
Lord Rayleigh and Kammerlingh Onneo. In the case of 
many a fall of temperature takes place on free 
expansion, but under ordinary circumstances the tempera- 
ture rises in the case of hydrogen and helium. The prin- 
ciple of free expansion was first applied by Hampson and 
Linde to the liquefaction of air. Within the two 
years, Dewar has shown that at a temperature close to 
— 200 deg. Cent. hydrogen behaves as an imperfect gas, 
and becomes cooled when allowed to expand. This prin- 
ciple has been applied by Dewar to the liquefaction of 
hydrogen in quantity. In the author's experiments, hy- 
drogen under a pressure of 200 atmospheres passes 
through a coil, which is cooled to — 80 deg. Cent. by a 
mixture of solid carbonic acid and alcohol. It then enters 
another coil contained in a chamber, which is continually 
replenished with liquid air. The lower portion of this 
coil passes into another chamber, which is closed, and 
communicates through —— with an exhaust pump. 
Liquid air flows continu from the first chamber into 
the second, through a pin-valve controlled by alever. The 





liquid air boiling: under a pressure of 100 millimetres of 
mercury lowers the temperature to —200 deg. Cent. The 
gas then passes into a x Ro ny which is enclosed 
in @ vacuum vessel, and expanding at a valve, 

upwards through the interstices of the coil aad the 


annular s surrounding the chambers through which 
the gas first to an outlep whence it can return to 
the main su The liquid which separates from 


y pi 
the gas is Smanely < collected in a vacuum vessel. The 
apparatus, with the exception of the me ma motor, 
and 8 air liquefier, is comparatively inexpensive. 
About 50/. is required for the additional apparatus, and 
each time liquid hydrogen is made involves a further 
expenditure of about a sovereign. 

Dr. Hampson said he would like to offer a correction. 
Dr. Travers had said that he (Dr. Hampson) was the first 
to liquefy air by the application of the counter-current 
process to the Joule-Thomson effect. Al he was 
the first to. make the proposal, he was not the first to 
apply it. He made the proposal to Professor Dewar’s 
assistant in 1894, and air was liquefied by Professor 
Dewar by this method. Dr. Travers had referred at 
length to a valve which he (Dr. Hampson) had devised ; 
but as it was straightforward commonsense, he did not 
wish to accept any credit for the use it had been to the 
author in his experiments. He would like to call atten- 
tion to the remarkable features of the work in two 
respects: the economy of means and the magnitude of 
results. By means of liquid hydrogen, Professor Ramsa, 
and Dr. Travers had succeeded in obtaining the physica 
and other properties of some of the rarer 

Professor 8. P. Thompson said the author had asserted 
that the Joule-Thomson effect for hydrogen changes in 
sign at some temperature ; and expressed his interest in 
the fact that it was possible to get a cooling effect by 
allowing hydrogen to expand. 

Mr. Boys asked if it was necessary or desirable to allow 
the hydrogen to expand to atmospheric pressure. : 

Dr. Travers said the mechanical advantages of this 
were great. 

Dr. Lehfeldt asked if there had been any attempt to 
determine the temperature of the liquid ; and, secondly, 
if the ae could ‘be employed to determine the 
magnitude of the Joule-Thomson effect. 

r. Horker asked if the temperature at which the 
Joule-Thomson effect changes sign was known. 

Dr. Donnan said that the effect changed sign at the 
temperature at which p v was a minimum, 

Dr. Travers, in reply to Dr. Lehfeldt, said he had not 
determined the temperature of the liquid, and the appa- 
ratus was not suitable for measuring the Joule-Thomson 
effect. He should say that the change of sign occurred 
about — 150 deg. Cent. It was Daniel Berthelot who 
first pointed out that the cha of sign corres: ied 
with the minimum value of “PV,” but the experi- 
ments of Amagat on the relation between pressure and 
volume were not sufficiently accurate to fix the tempera- 
ture. 

A ae ed on ‘* The Anomalous Dispersion of Carbon,” 
by Professor R. W. Wood, was taken as . Experi- 
ments were made with smoke films, and with films de- 

osited on plate glass in a vacuum by an incandescent 
amp. The dispersion was first measured with a Michel- 
son interferometer, illuminated with monochromatic 
light of various colours obtained b prismatic analysis. 

he fringes were photographed and measured, pace oe 
being obtained between wave lengths .000040 centimetres 
and .000066 centimetres. The results show a steady in- 
crease of refractive index from blue to red. The refrac- 
tive index for sodium light was measured by estimati 
the thickness of the film and the fringe displacement, an 
was found to be 2.8. A prismatic deposit of smoke was 
then made, by allowing a piece of plate glass to move 
uniformly backwards over the top of a small flame. 
= a oe by this prism — epee wea 

means of a direct-vision spectroscope, with the pri 

i Experiments were ormed with at and 
blue light. The mean deviation of red and blue was 
taken for sodium light, and this result was in a 
agreement with the deviation obtained by the interfero- 
meter method. 

A paper on ‘‘ The Refraction of Sound by Wind,” by 
Dr. E, H. Barton, was taken as read. Assuming that the 
wind is everywhere horizontal, and does not vary in any 
one horizontal plane, but is different at different levels, 
then the following results are obtained for rays in the 
same vertical plane as the wind: 1. The direction of pro- 
pagation is not usually at right angles to the wave front, 
where there is a wind; nn the cosecant law 
for the wave front needs supplementi peed ex- 
pression giving the direction of the ray. 2. Total refiexion 
cannot occur if wave-front is initially horizontal. 
3. Ina region where the horizontal wind increasesuniformly 
as we ascend, the rays, instead of ig a catenary, de- 
scribe & more complicated curve, which, however, reduces 
to a parabola in the special case of rays whose wave-fronts 
are horizontal. In the paper the relation between devia- 
tion of pro tion wave-front is first worked out, 
and then the refraction of waves and rays on crossing into 
a new wind zone is considered. This principle is then 
applied to the diffraction through any number of parallel 
wind zones, and it is shown that the final inclinations of 
wave-fronts and rays are independent of the characteristic 
constants of the intermediate zones. It is shown that 
since a cosecant cannot have a value between + land — 1, 
total reflexion becomes possible. If, however, the wave- 
front is initially horizontal, there is no refraction of the 
wave and no total a but the ray deviates without 
limit from the vertical, and tends to o with the 
wave-front. When reflexion occurs, it follows the ordi- 
nary optical law. The Society then adjourned until 
December 14, when the meeting will be at the Royal 
College of Science, South Kensington. 
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CAPACITY OF RAILWAY WAGONS AS 
AFFECTING COST OF TRANSPORT.* 
By Mr. J. D. Twinzpernow, of Newcastle-on-Tyne. 
(Concluded from page 682.) 
Terminals.—The successful introduction of high-capa- 
city wagons, either of the four-wheeled type, as tried on 
the Great Western and London and North-Western Rail- 
ways, or of the eight-wheeled —_ pattern, is entirely 
dependent upon a ey solution of the question 
of terminals. The substantial economies promi ill, 
doubtless, justify a very considerable expenditure of 
capital in the alteration of existing plant ; but the carry- 
ing out of such a change without interfering with the 


normal course of trade will demand careful consideration, | po 


and as many of the terminals where the loading and un- 
loading are carried on are private property, ib is not pro- 
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the north-eastern districts of England -the coal wagons 
are invariably of the self-discharging hopper type, and 
industrial establishments are ore | fitted to take ad- 
vantage of this inexpensive method of unloading. An 
instance of the influence of terminal arrangements on 
cost of handling may be quoted, A firm yg: a large 
daily consignment of coal, contracted for the labour of 
unloading the mineral at the various points of consump- 
tion at the rate of gd. per ton, and found that the 
unloading of wagons provided with side doors, which 
were sent with a special consignment from another 
district, necessitated an increase of the cost to 1s. 2d. 
per ton. Self-discharging nee wagons are also used 
to f advantage in some of the large gas works in 
Midland towns. y large works situated in densely 
pulated districts have not sufficient yard area to 
allow of the elimination of turntables; the working of 
their traffic in large wagons can then only be effected by 


Fig.33. 
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the change will afford the trader a direct incentive to 
reduce the proportion of tare weight by adopting high 


genes sree. 

raders’ dépéts of class (c) consist frequently of a 
length of siding with hk ge ‘or bringing carts alongside 
the wagons, from which the load is discharged through 
side doors ; when the —-— dealt with daily is insig. 
nificant, the carts are loaded directly from the railwa; 
pepe pum and the wagon serves as the trader's 
store ; a8 m is, therefore, preferred, as it lessens 
the liability to a charge for demurrage. Three wagons of 
10 tons capacity must be kept in constant service, in 
order to supply the requirements of a retail trader using, 
say, 5 tons daily ; but if a dépot were constructed with a 
capacity of, say, 40 tons, the trader’s requirements would 
be met by the use of a single large wagon arriving at 
eight-day intervals, and if the dépét be situated one day’s 
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journey distant from the colliery, and allowing one day 


Fig.34. 
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bable that the owners will incur the cost of alteration to 
suit an innovation, from which the railways will be the 
immediate gainers. In connection with the coal traffic 
the terminals will be found to fall under the following 
classification : 

(a) Producer’s terminal. Colliery yard. 

(b) Consumer’s terminal. Industrial establishments, 


(c) Trader’s dépot. Distribution by cartage. 
id) aap | terminal of railway or dock company. 
Term of class (a) will usually admit long 
without alteration, but the levels of the screens and filling 
spouts limit the height above rail level ; the weighbridges 
are usually adaptable for bogie wagons, if the load on each 
e is taken separately. 
nu the older establishments of class (b) short turntables 
and sharp curves with light rails are of frequent occur- 
rence, the arrangements for shunting are often of a 
primitive nature and would be unequal to the task of 
moving wagons of greatly increased gross weight. In 








* Paper read before the Institution of Mechanical 
Engineers. 


the construction of a dép0t into which the railway wagons 
would discharge with the least — delay, and from 
which the coal would be distributed to various points 
within the works by means of conveyors or by small 
wagons running upon the existing lines. The proprietors 
cannot be expected to make the necessary alterations in 
order that the carriers may reduce the cost of transporta- 
tion ; the suggestion may be made that the provisions of 
such dépéts on consumers’ premises at the cost of the 
railway company is worthy of consideration, when the 
volume of traffic is such that the annual saving in trans- 
porting same will liquidate the capital charges on the 
| cost of the new plant. The interest of private owners in 
| the introduction of high ry aed wagons is at present 
| limited to the advantage of lessened first cost and repairs 
ea mig —_ a them an 
opportunity are in the redu of transportation 
| by altering the a = c _— the net to the 
gross tonnage, reducing the rate in the inverse proportion 
of those weights. Thus, if the existing sented be 61 per 
aaa Se the rates when c th 








on the 
latter would be reduced by 39 per cent., in order that the 
revenue yielded by the traffic might be unaltered ; but 


for emptying and refilling, the use of the wagon will be 
required for three mom A each period of eight days; 
therefore the.average daily employment of tonnage 


be ex? = 15 tons, or 50 per cent. less than the caps 


* . . . 4's f 
city employed daily in maintaining an equal volume 0 
retail oe: on the tld system. Many of thecoal terminals 
in London ones of lap weet lines way mE 
upper portion of hopper: stores from whi 
vehicles are filled at alower level. The lines are usually 
connected by short traversers, or by turntables, and wot 
require to be remodelled to accommodate wagons of 4 
capacity ; but, owing to the great volume of the tral 
and the considerable distance over which it is transport ‘a 
a small economy per net ton-mile will justify the expen 
ture of a considerable sum in order to effect the necessary, 
alterations. » tanta 

The terminals of class (d) present a variety of featu! 
differing in accordance with the practice  j the various 
districts from which coal is shipped. of 

Various Methods of Shipping Coal.—Some examp 3 
typical plant are illustrated by Figs. 32 to 45. 118 
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illustrates the Scotch practice. The t consists of a 
pivoted hydraulic jib-crane, fitted with blocks and ropes 
or chains for lifting and for tilting, and of asimple cradle 
of sufficient length to accommodate the wheelbase of an 
ordinary m. The cradle rests upon a seating with 
its rails in line with those of a length of siding, from 
which the loaded wagon is pushed into phos, being 
retained by the curved ends of the rails of the cradle 
against which the leading tyres rest ; the cradle is then 
lifted and swung over the hatchway, and the tilting gear 
is raised in order to discharge the load through the end 
doors. The cranes being of an ordi type, are adapt- 
able to the loading and discharge of all classes of heavy 
and bulky cargo, the only special feature being the 
cradle, which is, however, of quite simple and inexpen- 
sive construction. The practice of swinging the wagon 


ENGINEERING. 
the wagon are mounted upon 


tower. The rails i 
a subsidiary Peconic to the main platform. uch 
care has been devoted to the design of these tips, many 
different types having been employed to meet special con- 
ditions, or to economise the working power ; at Barry Dock, 
for instaace, some of the tips are provided with high level 
approaches, the necessary elevation being attained at the 
expense of the shunting engine, the hoist returning water 
under pressure to the mains when lowering the wagon ; some 
of the tips are adjustable in position along the quay to suit 
the pitch of the hatchways in different vessels. Ib is per- 
haps desirable to mention that the development of this t 
of plant is due to the use of a class of wagon which does 
not present features of conspicuous advantage for the 
purpose for which it is employed. : 
Durham and Northumbrian coals are transported in 
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number of men employed, and the absence of costly ma- 
chinery, are features which stamp this plant with the 
character of an engineering achievement of the highest 
a, ¥ —_ staiths were introduced in — Seer 
the end discharging wagons are in vogue, erec 
a simple gantry over each hopper would enable these 
vehicles to tip their loads, so that they could be continued 
in service until gradually replaced by -capacity 
hopper wagons. Bogie wagons of any length would be 
readily accommodated, and owing to diminished fric- 
tion of large wagons fitted with axle-boxes for oil lubrica- 
tion, the gradient of the roads might be reduced, : 
Figs. 43 and 44 show an American method of d sing 
with the long approaches necessitated on low-lying shores 
if locomotive working is retained. In this case the incline 
is laid with a maximum gradient of 1 in 3, and has a 
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out beyond the quay enables the coal to be discharged 
~ & less elevation than that necessary in cases where 
het of the mineral from the quay line to the 
End, is effected by gravitation down inclined spouts. 
W eh oe ing ns are also exclusively used in the 
a coal trade, but the method: of tipping is not the 
a The wagons are usually run upon roads parallel 
the pledn a? *umned at right angles thereto, and run on to 
platform of a hoist, which is then raised to the re- 
onto elevation and tilted to discharge the load into an 
2 one Spout projecting over the hatchway of the 
N alongside, the empty wagon is then lowered, 
sWae run on to the empty roads. An illustration of 
spore gid guides for thee host lions eee 
, es for the hoist rm ; t ins 

for Working the latter are carried er :" 





ms to hydraulic jiggers bolted to 


wok’ 


on the 
ge f of the | road 





¢o0F¢ 





self-discharging hopper wagons, the shipment bei 
effected from timber staiths which contain hoppers fit 
with ‘spouts peeien : 
alongside. e Dock, near South Shields in Dur 

County, holds the record for the monthly and yearly 
tonnage placed on board. The author is indebted to the 
chief engineer of the North-Eastern Railway for the use 


of the drawings of the staiths, from which Figs. 35 to 42 


have been prepared. It will be noted that arrange- 
ment is entirely self-acting. The wagons are run by 
gravitation down the central roads, and in g the 


short length of sharp inclination acquire sufficient im- 
petus to travel through trailing points on a rising grade, by 


which they are brought to rest and their motion reversed ; | be 


they then take the points leading to the hoppers, where 
they discharge their loads and run back on the ‘‘ empties ” 
d. The ease and rapidity of the process, the small 








laterally over the vessels lying ha 






narrow-gauge track between the rails which terminates in 
a pit at the foot of the incline; a four-wheeled pusher or 
ulage mule runs on this track and rests in the pit, 
whilst the loaded cars are shunted to the foot of the 
grade; it is then drawn up from the pit and 
with the rear coupler in order to push the cars up the 
— Jane cars which Far Bs Pcthe ws with self- 
g hoppers are ti y ro em over in a 
Ssoeral dineeaione among A 4 special designs for effecting 
this purpose one of the most successful is the McMyler 
dumper, which is shown in Fig. 45. Ib consists essen- 
tially of a steel tower, — a guide for a platform, 
which is provided with a rigid side towards the vessel to 
loaded. Wire ropes are attached to the top of this 
side, and pass upwards over guide pulleys to a counter- 
—— running on the posts at the rear of the tower; 
the hoisting ropes are attached to the lower part of the 
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same side of the platform, beneath which they are passed 
under guide pulleys, rising thence to the top of the 
tower and back to the hoisting winch; the platform 
is raised by the combined action of the ropes unti 
the side meets an adjustable stop, which checks the 
descent of the weights; the pull of the hoisting ropes 
proceeds to tilt the platform and Brings the car 
into contact with the counterweight ropes which bind it 
firmly against the rails, whilst the load is emptied into an 
inclined spout which terminates in telescopic trimming 
tubes. ith efficient arrangement of sidings to accom- 
modate full and onpy —— any ordinary type of 
shipping plant will capable of tipping at a greater 
average speed than at which the trimming of the cargo 
proceeds. The examples described are probably sufficient 
to prove that the process of shipping coal from large 
wagons has passed the experimental stage. 
he author desires to express his thanks to Mr. J. F. 

McIntosh for particulars of Scotch shipping crane, and 
for suggestion and encouragement in the preparation of 
this paper; also to Messrs. P. W. and OC. S. Meik for 
photographs and particulars of a hydraulic coal-tip; and 
to Mr. C. A. Harrison for drawings, &c., of the staiths at 
Tyne Dock. 

The paper is illustrated by eight plates and eight 
figures in the letterpress. 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Inaugural Address by ProrgessoR JOHN Perry, M.E., 
Sc., F.R.S., President.* 


I po not intend to make this in any sense a report of 
the a of our Institution during the last or any 
number of years. I shall not, therefore, give any account 
of the exceedingly good work done by Colonel Crompton 
and the active service corps of our Electrical Engineer 
Volunteers in South Africa. I shall not describe how we 
féted our American cousins in England and France, nor 
how they féted us; nor what a wonderful success accom- 
age all that was attempted by us or by them, or by 

. Mascart and our French colleagues, alshough I cannot 
refrain from bearing my testimony to the great kindness 
of the Prince of Wales and the British Commission in so 
generously lending us the British Pavilion for our great 
reception, and giving us the use of one of its rooms for 
our office all the time of our visit to Paris. 

My brother has tried to get me to introduce to your 
notice some novel ideas which have come to us duri 
the last ten years in our business of lighting the city o' 
Galway from a fairly constant water-power using accu- 
mulators with a plant stand-by. It has almost come 
to be a practical idea to produce carbide of calcium in wet 
seasons, and utilise it through the gas engine in dry 
seasons. I was also tempted to discuss the use of large 
gas-engine plant at central stations; and another of 
several subjects in which I have been recently engaged 
has been the magnetic effect produced by systems of 
electric traction. But I have resisted temptation, and 
have chosen a subject which seems to me much more 
important. 

Your president’s address is followed by no discussion. 
He is, therefore, privileged, but his very pee cause 
him to address you with a greater sense of responsibility; 
he may say what he pleases, but he must be very sure that 
he has the best interests of the Institution at heart; the 
interests of the Institution as a whole, not the interests 
merely of a few members, and least of all ought he to 
think of his own interests. Nevertheless, your president 
speaks not as an omniscient judge, but rather as a very 
fallible, very prejudiced one sided man who, because he 
has devoted himself to one part of the work of this Insti- 
tution, is certain to be unfair in his comments upon other 
parts of the work. ; : 

Your past presidents represent in this way all classes 
of members of this Institution. You have had scientific 
men, given, some of them to calculation and some to ex- 
periment and some to both ; men who have advanced the 
study of pure science. You have had practical telegraph 
men, civil and military, men cunning in land and deep- 
sea telegraphy and telephony ; men cunning in railway 
signalling. You have had electrical chemists. You have 
had manufacturers and users of all kinds of electrical ap- 
pliances. You have had men who devote themselves to 


the teaching of electrical engineers, and who fully appre- | ,44 


ciate the fact that no teacher ought to be out of 
practical touch with the profession. And nearly all of 
your past presidents have invented things which are now 
in practical use. : 

As each of these men has age you at least one address 
written from his own iar point of view, his preju- 
dices are not likely to have done any harm to members 
who read the other addresses. I know, therefore, that 
you are good-naturedly prepared to give me plenty of 
rope. I can predict the twinkle of amusement in the 
faces of some of my friends when they learn that I am 
about to take up a subject on which we have had many 
debates. Bee 

In this address I mean to put before you this simple 
question: Is. electrical engineering to remain a pro- 
fession ; or isit to becomea trade? Is this Institution to 
continue to be a society for the advancement of know- 
ledge in the applications of scientific principles to elec- 
trical industries ; or is it to become a mere trades union ? 

Of course, at the present time the outside public are 
willing to regard membership of this Institution as a 
symbol of something more than the membership of a 


mere trades union. During the early growth of any | grea 


trade, even such a trade as that of the plumber, it was 
really a profession. And a common trade may suddenly 





* Delivered Thureda , November 8, 1990. 
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become a profession, if it suddenly begins to Seven 3 as, 
for example, stone masonry of 100 years ago suddenly 
develo into civil engineeri Electrical engineering 


til | has been developed rapidly, so that in the past it has cer- 


tainly been a profession and not a trade. — 

Again, we are an institution of engineers, and the 
general public are willing to class us with other engi- 
neering institutions—for example, the Institution of Civil 
Engineers. Now the title M. Inst. C.E, is a profes- 
sional distinction, which represents in civil engineering 
what F.R.C.S. does in surgery, or M.R.C.P. in medicine. 
We owe a t deal to our association with, and recog- 
nition by, the Institution of Civil Engineers ; our meet- 
ings are held in its rooms; many of our members are 
also its members: our proceedings are modelled on its 


Pow ths 

Now older Institution, governed by the best 
thoughts of the best British engineers, has laid it down 
that its associate members, that important class from 
which the higher class is mainly fed, shall have passed 
certain specified examinations in pure and applied 
science. 

I am not now suggesting that we ought to adopt this 
science examination method of admitting any kind o 
members to our Institution. I do not believe in the whole- 
sale adoption of methods of working from another society. 
I am asking you early in my address to remember that 
this greatest of all professional engineering institutions, 
governed by practical men full of commonsense, knowing 
the wants of their profession well, insist u a know- 
ledge of science in its new members. If this recognition 
. ne did not exist an arn eae Mee the oe world, 

say that its recognition by such a thoroughly good pro- 
feestonal society as that of the Civil Engineers ought to 
recommend it to all professional societies. 

In Germany an enormous stride has recently been made 
in the raising of engineering degrees to rank with the 
highest University honours. There is hardly one engi- 
neer of eminence in Switzerland, France, or Germany 
who has not with honour through the classes of 
one of their great science Universities.* In Great Britain 
within the last fifteen years not only have great engineer- 
ing schools been established in all the manufacturing 
towns, but even in Cambridge ver re 6 there is one of 
the best schools of civil, mechanical, and electrical engi- 
neering of which I know vo Samy 3 
_ Before we think of imitating the Institution of Civil 
Engineers, we ought to reflect on certain fundamental 
distinctions between that Institution and our own, whic 
at first sight seem to make us less professional. 

There is a well-known unwritten rule of the Civil 
Engineers to which there are only a few exceptions, that 
no contracting railway or harbour engineer can acquire 
the title of M. Inst. C.E. I think myself that it is a pity 
to draw a hard and fast line between consulting engineers 
and contractors. No doubt it simplifies the labour of the 
Council in its selection of candidates, but it gives rise to 
anomalies. 

A man who was once a civil engineer because he served 
a pupilage under his clever father, and who now is nomi- 

y at the head of his father’s large practice, the real 
engineering work being done by many clever employés, 
this man may bea member. A cortracting engineer who 
shows marvellous ability, not only in rectifying the mis- 
takes of the designer of a large bridge or tunnel or reser- 
voir embankment; but shows the power of Lord Kitchener 
in directing the work of thousands of men so that no man 
need be idle, and the whole contract goes on like clock- 
work, and is finished well in the minimum of time, this 
man is ineligible. Now, in our Institution it has been 
recognised from the very first that manufacturers and 
contractors and their employés may belong to the very 
highest ranks of their profession. Of course, I do not 
mean men who simply receive the profits of businesses, 
or even men who merely work to obtain orders for them- 
selves. I mean men who are not merely formally but in 
reality manufacturing or contracting engineers. I mean 
men who, in dealing with standardi things, design 
new methods for quick, good, cheap —— of such 
things. I mean men who improve old forms of things, 
possibly through their paid subordinates. I mean by a 
manufacturer fit to be a member of the Institution of 
Electrical Engineers, a man who might act as his own 
manager, and who, perhaps, has a wider outlook than on 
mere managerial duties. So long as a. contractor or 
manufacturer is really an engineer, we know that we 
to our strength with the addition of every such 
member. 

But consider a contractor who only uses ordinary types 
of machines or electrical plant in well-known ways, 
surely he can hardly be said to be in the profession at all. 
Surely the one thing that differentiates us from mere 
tradesmen is that we do not follow mere rule-of-thumb 
methods ; we think for ourselves, we weigh advantages 
and disadvantages. If every new installation required 
the same treatment as existing ones, the engineer would 
degenerate into a esmen, and it seems to me that 
the electrical engineer ought to have a special fear of 
such d eration. 

In way and harbour and river and sanitary engi- 
neering, in every new job there are new difficulties to 
dealt with. An engineer who designs many undertak- 
ings and sees them carried out must be a thoughtful 





* I understand also that the great unions of manufac- 
turers in Germany are about to make facilities for giving 
a year of real factory work to the Polytechnic students, 
thus perfecting the an system. In Japan we found 
$ success in requiring students to spend their summer 
in real shops, their winters at college. In England it 
may be that we shall prefer to let apprentices have 
shorter factory hours than workmen, their masters being 
responsible for instruction being given in theory. 





man ; he cannot help iuging himself acquainted with 
engineering principles, and so he is a essional 

So an architect finds that each new es requires all hig 
experience. Every case that comes before a real physi. 
cian or surgeon requires a somewhat different treatment 
from any old case. rps Ay brought before a i 
requires the exercise of all his past experience. In every 
case a profession implies the necessity for the exercise of 
all one’s past experience ; use the work one has to do 
is never the same as any work one has ever done before, 
And when I say past experience, I ly mean certain 
general principles which one has always in one’s mind, 
principles derived from all that one has done or seen or 
read about. 

_ Electrical engineering is in a curious position. It owes 
its ew 2 altogether to scientific men, to the laboratory 
and desk-work of a long line of experimenters and philo- 
sophers. Even now the work going on in a laboratory 
to-day becomes the much r work of the engineer to. 
morrow. When at length the laboratory experiment is 
utilised in be aggre we see that there is no other kind 
of engineering which so lends itself to mathematical 
treatment and exact measurement. Most of the pheno- 


f| mena dealt with by the electrical engineer lend them- 


selves to exact mathematical calculation, and after calcu- 
lations are made exacb measurements may be made to 
test the accuracy of our theory. For a completed ma- 
chine or any of its parts can submitted to the most 
searching electrical and magnetic tests, since these tests, 
unlike those Be pees by the mechanical engineer, do not 
destroy the body tested. 

Contrast this with the calculations it is possible to 
make in other kinds of engineering. The pressure of 
earth against a revetment wall is possibly 200 or 300 per 
cent. greater or 50 to 70 per cent. less than what we 
imagine it to be in what some limited men call theory. 
We use factors of safety five or ten or more on all kin 
of iron structure calculations, because we are aware of our 
ignorance of a correct method of wer ap with the problems, 
The civil engineer never has exactly the same problem as 
has already been solved. In tunnelling, earthwork, build. 
ing, &c., in making railways and he is supremely 
dependent on the natural conditions provided for him: 
the configuration of the surface of the und, the geo. 
logical formation, the structural pales available in the 
——— The story of how the engineer has to 
study the endlessly different ways of interaction of water 
and sand and gravel is told by the troublesome bars at 


h | the mouths of rivers all over the world, by the difficulties 


of coast and river-bank protection, by the failure of sea 
walls and piers. But why should I make a catalogue of 
the different kinds of work done by civil engineers? 
Every one of them needs the exercise of general scientific 
principles due to much experience. 

Now of all such natural difficulties the consulting or 
contracting electrical engineer is gong independent. 
Give him a source of power and tell him what is to be 
done; whether he is to light a town or a_ building, 
whether with arc or incandescent lights; whether he 
drives a stamp mill near a mine or a pump, or a machine 
tool, or a spinning frame, the electrical part of the work 
is carried out in much the same way. Natural conditions 
affect him mainly in the cost of transport of his materials 
and the cost of labour. He can make in an easy way the 
most careful calculations as to the best arrangement of 
his conductors and machines to give maximum economy, 
and except for this easy calculation his work is that ot a 
mere tradesman. He is practically independent even of 
the weather. There are, indeed, some of us who grumble 
that this easy calculation is not made easier still, who 
prefer to make arithmetical guesses rather than exact 
calculation, because, perhaps, we like to see a little un- 
certainty introduced into the problem to make it more 
like a problem in civil engineering. I want members to 
see clearly that as time goes on, as our electrical engi- 
neering work gets more and more cut and dried, the man 
whio loses the power to calculate, who loses his grip of 
thé simple theory underlying our work, must sink more 
and more into the position of a mere tradesman who 
has no longer the right to call himself an engineer. 


(To be continued.) 





Dock EXTENSION AT GRIMSBY.— ype will be 
made to Parliament next session for powers for an 
important extension of dock accommodation at Grimsby 
from plans prepared by Sir J. Wolfe-Barry. The 
original scheme has been extended until a new deep- 
water dock with an area of about 60 acres is now pro- 
posed. The cost of this new dock is estimated at 
nearly 3,000,0002. The works include a dock and 
entrance, with sea walls, railways, &c., adjoining the 
existing docks at Grimsby. The usual dock powers 
sought are supplemented by agreements with the Mid- 
land Railway Company, the Great Northern Railway 
Company, the Great Central Railway Company, the Lin- 
coln and East Coast Railway and mpany, the 
Lancashire, Derbyshire, and East Coast Railway Com- 
pany, and the Humber Conservators. A company 18 to 
formed to out the scheme which will include 
three great sea or embankments, all to the north of 
the existing Royal Dock, and the construction of a dock 
within the enclosure thus formed. In addition to its 
entrance from the Humber, the dock will be connec 
with the existing Alexandra Dock piers, jetties, railways, 
warehouses, hydraulic machinery, and all the machinery 
neorany ie cate ing on a great shipping trade are also 
Ovi or. 
eeply interested in the scheme, will also apply to Parlia- 
ment for powers to alter its existing railways and to con- 
struct new railways for the purpose of bringing the new 
dock into the most direct communication with its lines 
and other railway systems from which traffic is expected. 
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AGRICULTURAL APPLIANCES. 


Awatuna, N.Z. Shears. 
provided with elastic stops 


of @ complete Specification, 


055. R. W. Manning, 
ee) Hand sheep shears e 





to prevent the injurious results which ensue from the con- 
_ tinued shock to the wrist which results when using shears 
having stops of metal. (Accepted October 10, 1900.) 


ELECTRICAL APPARATUS. 


19,867. A. C. Crehore, Hanover, N.H., U.S.A., and 
G. 0. Squier, Washin, U.S.a.| Sine Wave 
Telegraphy. [8 Figs.) October 3, 1899.—This invention 
relates chiefly to providing means by which the passage of the 
tapein the transmitter is regulated so that its periods of contact, 
caused by the perforation or indentation of the tape, coincide 
with the periods of current from the generator, and bear such 
relation to the current phase as may be desired. The tape feed 
wheel may be mechanica'ly connected with the armature of the 
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dynsmo generating the signalling current, or asynchronous motor 
may be used to operate the feed. ———. currents may be 
supplied to the transmitter, and in that case the punching of the 
strip may be reversed at each period, or a reversing device may 
be combined with the transmitter. A reversing punching key, 
which may be operated in the same manner as an ordinary tape 
punch, is mentioned. The commutation may be set sufficiently 
out of phase to insure a curbing impulse. Auxiliary and sub- 
stitutional devices are described. (Accepted October 10, 1900.) 


20,216. Siemens Brothers and Co,, Limited, 
London. (Siemens and Halske, Berlin.) Photographic 
Telegraph Receiver. (6 Figs.] October 9, 1899.—A beam 
of actinic rays is caused to be reflected or diverted a varying 
distance, according to the strength of the signalling impulse, 
different strengths of signalling impulse corresponding to diffe- 








Pon. 











rent signs to be transmitted. The beam, at the extent of its 
tenn pauses for a sufficient space of time to silhouette or stencil 
mage of an obstacle or aperture on to a photographic strip, 
provided te 48a permanent record of the message. Means are 
caverta transmitting the rays all to one point for producing 
on the strip. Devices are described for effecting the 

Purpose of the invention. (Accepted October 10, 1900.) 


20,346. W. L. Voelker, London. Incandescence 
Lamps. [3 Figs.) October 10, 1599, - The bulb of the lamp is 


two months from the date of 
opposition to the grant of a 


approximately (J-shaped, and the legs of the filament extend one 
through each branch of the bulb. To facilitate the fixing of the 
a previous to the com —— % the bulb, we = a 
conducting wires are attach & U-shaped 

means of which the filamentis handled. The object of the Bree: 


Fig.t.  Fig.2. 





tion is the provision of an air space between the legs of the fila- 
ment, for the purpose of preventing discharge through vacuum 
from one leg to the other, which discharge, it is ——- is the 
cause of a somewhat rapid deterioration of the filament. (Ac- 
cepted October 10, 1900.) 


22,143, E. C. Lugard, London. Sto: Batteries. 
(2 Figs.] November 6, 1899.—The plate is cast of a form havin 
horizontal separated laminw th vertical and _horizont 





TZ 


strengthening and stiffening bars. The opposed surfaces of the 
stiffening bars are of corrugated form to coincide with the run 
of the laminz. (Accepted October 10, 1900.) 


23,154. A. Eckstein and H. J. Coates, Manchester. 
Electric Indicators. [4 Figs.) November 21, 1899.—In an 
electrical replacement indicator, designed more particularly to 
operate a flag or semaphore arm, apparatus according to this 
invention comprises a permanent magnet with pole - pieces 
which receive between them an armature, which may be of shuttle 
type and wound with insulated wire in the usual manner, the gaid 
armat being capable of partial rotation in the magnetic field 
between the ong of the magnet, the rotation conveniently being 
limited in either direction by stops. Attached to the axle of the 


Fig.2. 


























armature is the indicating device which, as before stated may be a 
flag or a semaphore arm. The ends of the windings are friction- 
ally or flexibly connected to terminals. In the apparatus illustrated 
it will be seen that the indicator is reset by a current impulse of 
opposite polarity to that which drops the indicator arm. The 

ping of the magnet poles, the winding of the armature, the 
placing of the stops, the friction brushes, the terminals, the dis- 
position of any over-balancing weights or springs, and the cur- 
1900) employed, must all be “suitable.” (Accepted October 10, 
1900. 


23,319. L. B. Atkinson, Cardiff. Electrical Measur- 
ruments. (6 Figs.) November 22, 1899.—This in- 
vention applies to that class of tus for indicating electric 
potential or current flow in wh electromagnetic ion 
operates to increase or decrease the immersion of a float in a 
liquid, and according thereto means are provided inter alia for 
increasing or determining the range of movement of the float, to 
compensate for temperature variations, or to register the maxi- 
mum indication. To the range of movement, the 
float is wholly immersed in two unmixing liquids of differing 
density instead of in one liquid. Movement of the float may 
be restricted to a portion of the total range of current variation 
by proportioning the weight in reference to buoyancy and 
magnetic attraction. Temperature errors may be com 
by providing a bulb of fluid in connection with float 
tube, so that the liquid in the latter may rise as it expands 
approximately in rtion as to cause the float to be 
raised by an amount equal to that through which it sinks by 
reason of the decrease in the density of the liquid ; or there ma; 
be mixed with the liquid, some su ce Ww 








solution in increasing quantity with rise of temperature, Other 


ich is taken into fire 





means for effec this end are also provided. For marry 
the maximum tion (maximum demand), the upper liquid 
coloured, and a clean extension of the float projects above it, the 








extension having a surface which is readily stained by the coloured 
fluid. The at which the float can move is ed by 
its fit to the tube. (Accepted October 10, 1900.) 


23.413. M. H. Robinson and M.H. Sankey, 
Steam pores {1 Fig.] November 23, 1899.—In the con- 
struction of the revolving parts of those d. electric machines 


in which the revolving are cou directly to the engine 
flywheel or engine coup! by a circular ~~ cast upon the 
spider or wheel which res the revolvin; it iscustomary 


to mount a cast iron, or cast steel, “‘spider” upon the dynamo 
shaft, and the “‘ spider,” by means of the flange referred to, itself 
forms the coupling between the face of the flywheel (or other form 
of coupling carried by the engine shaft) and the dynamo shaft ; 





at the end remote from the engine, the dynamo shaft being 
carried by a bearing. According to this invention, the dynamo 


shaft is dispensed with and a prolongation is cast upon the 
— which, being accurately turned, serves as a — in 
bearing referred to ; the material for the castin ing pre- 


e 
ferably steel. It is stated that this construction: is extreme! 
rigid, and little subject to deformation either by the magne! 
pull of the field magnets — the armature, or by the weight of 
the revolving parts, and is, moreover, economical in construc- 
tion. (Accepted October 10, 1900.) 


1617. A. Reichwald, London. (F. Krupp, Essen, Ger- 
many.) ‘bon Contacts. (2 Figs.) January 25, 1900.— 
This invention has reference to carbon contacts such as are em- 
ployed in electrical switches, and has for object the production 
of a simple and easily detachable means of connecting the carbon 
contact to its carrier, the said means providing a connection of 
good conductivity. The carbon is of truncated conical form, and 





is secured to the contact carrier by means of an internally 
threaded and coned retaining ring. With this construction of 
contact, the current can pass directly from the base of the 
carbon to the contact carrier as well as through the keeper 
ting. It is stated that the conductivity of the connection is 
so good as to render the coating of the carbon with a deposit of 
copper unnecessary. (Accepted October 10, 1900.) 


10,688. L. de L. Wells and A. C. Brown, London. 
Fire Alarms, [10 Figs.) June 12, 1900.—The object of th 
invention is to produce a combined telephone and signalling 








apparatus suitable for municipal or public use, as for 


alarm —_— 
poses, and it prov ides improvements in fire alarm telephonic 
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speaking apparatus, being designed to enable a battery current 
transmitter to work more effectually than heretofore on a direct 
circuit (as through a single-line wire and earth connection), 
without the use of any batteries at the out-stations, and to com- 
bine the telephone transmitter with the pull knob of a fire- 
alarm telegraph, so as to enable telephonic conversation to be 
held with the station. The circuits and connections are arranged 
in such a rp Bod to effectively operate the eaid transmitter, 
and prevent age to it from strong currents and that with- 
out the necessity of employing induction coils and local circuits, 
with their attendant extra contacts, at the out-stations. The 
drawings illustrate the preferred form of bell-pull and trans- 
mitter, the latter being constructed as described in Specifications 
No. 3618 of 1888 and No. 4021 of 1894. The telephone plug forms 
a key to the lock of the transmitter box. Diagrams illustratin 
the complete connections of the system are given. (Accept 
October 10, 1900.) 


GUNS AND EXPLOSIVES. 


13,887. J. Formby, Formby, Lancs. Rifle Sights, 
[6 Figs.) July 5, 1899.—Sighte, acco: ing to this invention, are con- 
structed with the object of enabling the eye to select an adjustment 
suitable to the range, thus dispensing with the necessity for me- 
chanically movable devices. The back-sight comprises a lattice of 
horizontal and vertical wires, and the fore-sight a double cross of 





wires stretched diagonally. The sliding \/-bar and the bead fore- 
sight may be added for use under certain conditions of light. The 
horizontal wires of the back-sight may be identified by their posi- 
tion relative to the beads on the frame one. Two lattice fore- 
sights may be fitted (with or without a bead-sight) one over the 
other, (Accepted October 10, 1900.) 


1616. A. Reichwald, London. (F. Krupp, Essen, Ger- 
many.) Projectiles, January 25, 1900.—This invention relates 
to improvements for securely attaching a cap of soft and tough 
material to the points of armour-piercing projectil Hitherto the 
attachment of the cap to the nose of the projectile has been 
effected either by hard soldering both together, or by turning a 
groove in the nose of the projectile, and then pressing the 
material of the cap into the groove. {n the first case, the hard- 
ness of the projectile is impaired ; and in the second case the 
weakening of the nose of the projectile renders it very liable to 
be broken off on impact. Both the above-mentioned disadvan- 
tages are stated to be obviated by the present invention, according 
to which the cap is first turned internally to fit the nose of the 
projectile, and is then ground upon the nose, and finally secured in 
place by means of soft solder. By grinding the cap on the nose 
of the projectile intimate contact between the cap and the nose 
is assured, and the solder when applied spreads over the whole 
contact surface. (Accepted October 10, 1900.) 





SHIPS AND NAUTICAL APPLIANCES. 


24,111. T. W. Wailes and G. F. Mason, Cardiff. 

ater {6 Figs.) December 4, 1899.—Ships are pro- 
vided with water ballast tanks in the cargo s Fore and aft 
bulkheads are provided, one on each side of the main and upper 
deck hatch from the hold bulkhead forward of the hatch to the 
hold bulkhead aft of the same, thus forming a trunkway to 
the hold beneath. In the arrangement shown in Figs. 1 and 2, 
‘thwartship bulkheads are fixed at the ends of the deck hatch 
between the fore and aft bulkheads, thus forming tanks at the 


Fig.1 
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ends of the hold hatch, whilst *thwartship bulkheads are fixed 
between the fore and aft bulkheads and the sides of the vessel, 
thus forming tanks on each side of the hold hatch and a tank at 
each end thereof. Watertight removable doors are fitted to the 
bulkheads to afford access to the tanks when the latter —— 
vel 

over each pair of tanks at 

‘ e tanks se also be provided with 
hatches. Modificationaare provided. (Accepted October 10, 1900.) 





STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,269. F. Altenstein, Budapesth, H ary. 
Manhole Covers. {7 Figs.) October 24, 1899.—Steam boiler 
manholes are made by drilling a smaller hole first, and afterwards 
a larger hole in part on the smaller. The cover fits closely in the 


Fig.2 




















orifice, and has an internal flange, which carries a rubber or other 
ring of packing material. It is stated that an ordinary circular 
packing ring can be stretched upon the cover flange. (Accepted 
October 10, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
13,358. W. L. Hecken, Hamburg-Grindelhof, Ger- 


many. Screw-Driver. (3 Figs.) July 24, 1900.—To prevent 
the screw-driver from slipping out of the cut in the screw head, 





side claws are provided, which are closed to the screw head by a 
centreing device comprising a conically chambered thumbscrew 
nut rotating upon a screw on the shank of the driver. (Accepted 
October 10, 1900.) 


MINING, METALLURGY, AND METAL 
: WORKING. 
Western Australia. 


20,352. W. Hosking, Norseman, 
Ore Feeder. [2 Figs.) October 10, 1899.—The upward stroke 
cf the stamp actuates a lever which, by a rod adjustable as to 














length, operates a ratchet device to partially rotate a cylinder 
containing ore, so that the ore is fed intermittently at intervals, 
each feeding of ore being previous to the descent of the stamp. 
(Accepted October 10, 1900.) 


TEXTILE MACHINERY. 


11,253. J. Tattersall, Enschede, Holland. Spin- 
ning Can. (5 Figs.) June 21, 1900.—This invention relates to 
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the cans as used in carding engines and drawing frames. At 
present th cans are either made smooth throughout their 


whole length, or are only channelled atthe upper end. As the 
smooth lower ends are liable to tsdage ! ‘when coming 
in contact with parts of the machine, edges of the wall, and the 
like, in order to increase the strength of the can, the channelling 
or corrugations is made to extend throughout its entire length 
as shown on the drawing. Ifthe spinning can, as in the annexed 
drawing, is ax lng with a ring at its lower end, this ring ig 
also channelled as shown. (Accepted October 10, 1900.) 


22,335. J. Gehauer, Charlottenberg, Ge 
Calendering Machines. [5 Figs.] November 8, 1899. The 
lower roller of a machine, according to this invention and for 
calendering fabrics, is carried in stationary be in the frame 
while the top roller is mounted in sliding bearings, to which 
a lever system is connected. Sliding blocks are alapted to be 
moved ~ or down in the frame of the machine by means of two 
screw spindles fitting into screw-threaded sockets or nuts formed 
on the blocks. During the downward motion of the slide 
blocks the weighted lever connected thereto is lifted from the 
support, thereby causing the said lever to apply the pressure 





Fig.1. 
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for the calendering after the roller with the material wound 
thereon is introduced between the top and the lower roller. The 
position of the movable weight upon the lever is adjusted by 
means of a chain carried over guide-rollers, and adapted to be 
operated by a handwheel mounted upon the weighted lever. The 
handwheel can be operated in such manner as to suit any re- 
quired pressure. In order to limit the swinging motion of the 
levers, due to the unevenness of the roller carrying the material, 
it senreneagenes to removably connect with the weighted lever 
disengaging device for lifting the belt-fork, as soon as the lever 
recedes too far from its support. (Accepted October 10, 1900.) 


MISCELLANEOUS. 
13,692. T. A, Edison, Llewe’ Park, N.J., U.S.A. 
Phonographic Recorder. [5 Figs.] July 31, 1900.—To 


improve the sensitiveness and accuracy of the recording mecha- 
nism of a phonograph recorder, the stress which has hitherto 
been put upon the diaphragm by the engagement of the stylus 
with the record surface is approximately neutralised by gravity 
of spring force caused to act upon the diaphragm in a direction 





opposite to that in which the stress is applied. When the stress 
is upward it may be neutralised by a weight bearing downward, or 
by spring force (as of a rubber cushion) determined by a weight 
bearing thereon. The —- carried as a whole may be 
counterbalanced so as to freely follow eccentricities of the record- 


ing surface. (Accepted October 10, 1900.) 
Flexible 


864. G. Hookham, Birmingham. 
Tube. [2 Figs.) November 30, 1899.—Tubing, according to 


this invention, comprises a waterproof linin between spirals of 
close cylindrical formation. In the preferred form a close spiral 





of steel wire of circular section is covered with a lapping, of 
rubber strip, cemented with dissolved rubber, and covered 
areversely wound spiral of flattened copper wire. (4 
October 10, 1900.) 


UNITED STATES PATENTS AND PATENT PBAOTIOB. — 
Descriptions with illustrations of inventions patented in = 
United States of America from 1847 to the present time, <4 
reports of trials of patent law cases in the United States, may 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 





street, Strand. 
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CAST, FORGED, AND FLANGED WORK 
AT PARIS. 

A LARGE quantity of this work was scattered over 
wide areas in different groups, and very interesting 
these were to the practical man who liked to compare 
notes with foreign handicraft. Some notes con- 
cerning these exhibits are presented in this article. 

Taking first, cast, and forged work, some exqui- 
site specimens in these departments were shown by 
French firms. Those of Messrs. Chappee and Fils, 
of Mans (Sarthe) consisted chiefly of light and orna- 
mental iron castings, including statuary, the smooth- 
ness of skin and — of lines being fully 
equal to that which we look for in the best brass- 
work. Many sections of light piping were included 
in this exhibit, to show various flanged and socketed 
jointings. Ornamental pillar castings for electric 
iamps were erected as they came from the sand, the 
latter being just brushed off, the fins remaining. 
Messrs. Magnard and Oo., of Fourehambault, had 
nice castings, some of which were practically all 
cores, double cylinders with steam and exhaust 
nozzles being cast together. In this they were not 
alone. The Paris and Orleans Railway sent a 
double cylinder, unfettled, with the fins still on, a 
beautiful specimen of the founder’s art. The 
trophy of the Société Metallurgy du Perigord 
(Lot-et-Garonne), comprised a chamber enclosed 
by four columns, with -arches built of cast-iron 
pipes and bends, the chamber containing a col- 
lection of railway chairs, and lamp columns. 

The heaviest and most imposing piece of cast 
work was sent by the Skoda Works, of Pilsen, Bo- 
hemia, and consisted of a built-up rudder frame with 
bosses for twin screws, and weighing 80,000 kilo- 
grammes, or 78$ tons. It isan exact duplicate of the 
one supplied by these works for the Deutschland, 
of the Hamburg-Amesinnn Line. Theframe, minus 
the rudder, consists of five, parts, and is about 
50 ft. in height. The middle casting alone weighs 
24 tons, which was probably the largest steel casting 
in the Exhibition. The transport of the frame 
and its erection in the building was not an easy 
task. The sections of which it is built up were 
suspended separately between girders carried upon 
a pair of railway trucks, and then erected in place. 
The other castings which lay round this, the prin- 
cipal exhibit of the firm, gave some idea of the 
capabilities of these works. Among excellently 
finished parts of marine engines, a base-plate was 
included of over 11 tons in weight, an engine frame 
24 tons in weight, various pistons, cylinder covers, 
a propeller (4$ tons), and propeller blades (3 tons) 
which testify to the value of cast steel to the 
modern shipbuilder. Two large magnet wheels 
weighing respectively 3} and 43 tons, illustrated 
another field in which cast steel occupies an im- 
portant position, and for which the Skoda firm 
supplies a special steel. The works are situated in 
Pilsen, Bohemia, and employ over 3500 hands. 

Cocks and valves for steam, water, and gas were 
shown chiefly by a Dutch firm, and by the Crane 
Company, of Chicago, who had one of the best 
groups of iron and brass fittings in the Exhibition. 
Similar fittings are all interchangeable. The ex- 
cellence of the workmanship is evidenced by the 
fact that screw-threads are tight under pressure 
with a lubricant, without any need of tow. Internal 
threads are cut with a tap, external ones with an 
opening die, and threads are gauged by men kept 
specially for that purpose. The screw-threads are 
tapered, and the taper is put on the die and the 
tap. A strong point in the practice of this firm is 
to screw the flanges on pipes for very heavy work, 
the advantage being a more solid job than a solid 
casting would be—the flange, of cast iron—being 
Screwed on a wrought-iron or steel pipe. This is 
done by the Crane Company up to 16 in. bore. We 
noticed a 6-in. hydraulic valve which had been 
tested to 2000 Ih. pressure, made of cast iron. The 
stand was tastefully arranged, tall trophies being 
built up of crosses, forming a centre from which tees 
and elbows sprung, diminishing in size to the top. 

Aluminium castings were sent by two French 
firms. The Aluminium Works, of Puteaux, had 
& very extensive collection for all kinds of purposes, 
clean, smooth, perfect, and sound, many of them 

eing rather difficult to mould, and involving cored 
work ; besides these there were the inevitable cook- 
ing vessels. The other exhibit was that of the 
Société Anonyme des Acieries de Micheville, which 
comprised the lighter class. of goods.' A e 
zine exhibit was that of the Compagnie Royale 
Asturienne des Mines, Auby-lez-Douai (Nord), in 








which columns, and a portal of tubes opened to 
an arched fireplace of immense size, a setting for 
a large picture of the works, with a pile of 
calamine laid on the hearthstone. 

Speaking of castings—a noticeable omission in 
the Exhibition was the absence of foundry appli- 
ances. There was quite a good show of castings in 
various metals and alloys, but no foundry plant, no 
cupolas, no ladles, no moulding machines of any 
kind, excepting a small one shown by the Eastern 
Railway of France. This was a serious omission in 
the face of the growing importanceof these machines, 
and of the little that is known of them outside the 
foundries in which they are used ; and also remem- 
bering that German and American firms are rather 
strong in the matter of machine moulding. The 
omission is inexplicable, when in all other respects 
the metallurgical groups were so excellently repre- 
sented. We noticed specimens of plate-moulding 
and a moulding machine at one stand only, as 
mentioned above, that of the Eastern Railway of 
France. Raised joints in plaster, and in white 
metal, with castings adjacent made from the moulds, 
still on their sprays of runners, were here shown. 

Forged work was exhibited chiefly by the French 
railway companies. One of the best shows occurred 
in the railway section by a French firm, who had a 
fine show of stampings and castings of drawbar 
hooks, bellcrank levers, rocking levers, with the 
fins allon. Hungary is a country which came out 
strong in various exhibits. Mention must be made 
of a fine pair of iron gates by Jules Jungfer, of 
Budapest, and a pair of gas standards, also, which 
flanked them. In this particular department there 
was little in the German section to arouse interest. 
An exception was a large hydraulic forging 
press exhibited by Messrs. L. W. Breuer, Schu- 
macher, and Co., of Kalk, Cologne, of which we 
shall publish a notice later on. 

. There was'very little machinery shown for dealing 
with heavy work, such as pressing, stamping, flang- 
ing and rolling operations. A large stand of rolls 
by the French firm of Messrs. Augustin Delattre 
and Co. had rolls 850 millimetres (33,4 in) in 
diameter. The firm of Messrs. L. Dard had an 
exhibit of machines adapted for performing work 
oy smiths’ forgings, such as welding, upsetting, 
and bending. The force employed for welding 
butt joints is that of end pressure, as in the 
Nicholson machines. Cams with roughened sur- 
faces are pulled round with levers, and biting and 
pressing against the sides of the bars, they squeeze 
their ends together and upset them at the same 
time, leaving sufficient metal for finishing. The 
process is applied to both straight and curved bars 
and rings. ‘Tubes and rods are bent over adjust- 
able rolls in a way known to coppersmiths and to 
makers of boilers of the Thornycroft and similar 
types. Machines of this class are little known or 
used in the ordinary smithy, hence this exhibit, in 
which a large variety was grouped, was of interest. 

Among the metals and alloys, steel, of course, 
occupied the most important place—iron, except in 
the form of castings, forgings, stampings being 
nearly non-existent, with two notable exceptions, 
the British Farnley, and the Swedish exhibits. The 
principal steel exhibits were grouped in lavish profu- 
sion in the main left-hand palace, commencing with 
those of France. France made a very large and 
imposing show, numbering 117 exhibitors in heavy, 
and 276 in light metallurgy. It was impossible for 
visitors to Paris to make any just comparison be- 
tween the metallurgical work of Great Britain and 
that of foreign countries, for the simple reason that 
our manufacturers had sent nothing, that was, even 
in a fractional degree, representative of our iron 
and steel industries. The sum total was utterly 
dwarfed by the side of those of some countries, the 
output of which is far less, of which Sweden sup- 
plied a notable example. If an estimate were 
formed by exhibits: alone, France, Sweden, and 
Russia would appear as the greatest steel producers 
in the world! Even America made an extremely 
poor show in these groups, in spite of the fact that 
she is now the greatest steel producing nation. 
Germany, strong in this industry, also sent next to 
nothing. In this respect, therefore, the t 
English and Scotch steel producing firms, Tes 
names were conspicuously absent from Paris, were 
not alone. This abstention was a great mistake, 
nevertheless, in face of the fact that our firms are 
now being so severely handicapped by the greater 
facilities for cheap production, which are possessed 
by American firms chiefly ; and in a lesser d 
by those of other countries, such as France, where 





several big stee! works own both coal and ironstone 
mines in proximity. 

In strongest contrast to the meagreness of the 
English, American, and German exhibits was that of 
Sweden ; a country that only turns out a little over 
half a million tons of pig in a year; but whose 
steel trophies were the most beautiful and striking 
in the Exhibition. This was not due so much to 
dimensions, in which they were greatly exceeded by 
the French, and even by the Russians ; but to the 
fact that each group was artistically arranged in rela- 
tion to all the rest, in an area having a common 
entrance, The whole was under the charge of Pro- 
fessor Axel Wahlberg, the director of the Testin 
Institution of the Royal Technical High School o 
Stockholm. 

We cannot, amidst so much that was both 
technically interesting and artistically pleas- 
ing, make selections for special observation. 
Here we had illustrations of the kind of treat- 
ment which the wonderful Swedish iron and 
steel is able to endure—in specimens twisted, 
tied in knots, bent, hammered and drawn 
asunder, oe to. ductile qualities as well as 
the strength of the material. e famous Danne- 
mora and the Walloon iron, which is used in Shef- 
field and elsewhere for making crucible steel of 
the highest grade, were shown in large quantities. 
The most common articles were arranged with beau- 
tiful effects. Hammers, as used in many different 
handicrafts, served to ornament arch and entabla- 
ture. Nails were largely pape in various 
groupings to enrich otherwise plain surfaces, with 
the most pleasing results. A striking trophy was one 
of five cases of axes, of course got up bright for 
show. Specimens of steel, twisted cold, formed short 
cheney a a one of the =) of as sr 

om: see Fig. page others hung 
in chek: tebe around it, and “a knot of steel 
was laid on the capital of each column. The 
very rich Swedish exhibit, which ied the 
opposite side of the avenue that divided it 
from the British, dwarfed the latter, and caused 
it to suffer by comparison. The following 
figures relating to the Swedish metallurgica! pro- 
ducts in 1898, may be of interest. The output of 
iron ore in that year amounted to 2,064,010 tons ; 
of pig iron, 531,766 tons ; of wrought iron, 464,044 
tons; of ingot metal, 263,973 tons; of blister 
steel, 1148 tons; while 316,694 tons of wrought 
iron and steel were converted into coarse articles 
of commerce, such as bars, tubes, tyres, axles, &c. 
The history of one of the Swedish works—the 
Kopparberg Company—dates back many centuries, 
for it has been producing iron ever since somewhere 
between 1200 and 1250. The Uddeholm Works 
were founded in 1747. As the Swedish iron is 
smelted with charcoal, the forests are a valuable 
asset. Those owned by the first-named company 
cover an area of 875,000 acres ; those belonging to 
the second, 445,000 acres. The permanent success 
of the Swedish iron and steel manufacture has been 
largely due to the non-phosphoric character of the 
ores. The basic Bessemer yee is only applied 
at one works—the Stora Kopparberg Company, 
Limited ; but the basic Martin, introduced in 1890, 
is now in use at several works. 

In the English Section ons of the best stands was 
that of the Farnley Iron Company, its interest 
lying in the capabilities of the Farnley iron to 
stand —o punching, and drifting, tying into 
knots, and all imaginable contortions as shown by 
the numerous test specimens. A large iron boiler 
furnace was also shown ribbed and flanged, and 
illustrated the ductility of the metal in a remarkable 
degree. The illustration on the next page, Fig 2, 
is chiefly remarkable for the demonstration which 
it affords of the capacity of the Farnley iron to 
stand the forge test of drifting, until only walls of 
extreme tenuity are left to flank the hole. But 
precise tests on prepared specimens were given, with 
a tensile strength of 23 to 24 tons per square inch, 
an elongation of from 30 to 40 per cent. in a 
length of 4 in., and a reduction in area of from 40: 
to 55 percent. of the original dimensions. Farnley 
iron, though costing 20/. per ton, retains its ial 
uses for forgings on which very much depends, as. 
the draw hooks, links, and shackles, for railway 
wagons ; and safety hooks for mining cages, and for 
work requiring difficult welding. e writer knew 
a boiler built entirely of Yorkshire iron in regular. 
use for about 30 years, with little repairs ; and 
long after steel supplanted iron for boilers, the 
rivets used in the best were specified to be of 
Yorkshire iron. In a corner there was an interesting 
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exhibit sent by Mr. Snelus, which illustrated the | instead of being riveted, a noteworthy performance ( 
It included a piece of the | considering that the depth of the ribbing was about | and flanged outwards to receive the furnace tubes 
first steel of this kind made in a basic-lined |3 in.; this in addition to the end flangings. The | at the front. 
Bessemer converter, the date being August 17, 
1872. The pig contained 1.25 per cent. of phos- 


history of basic steel. 


|dished according to general Continental practice, 
The edges of the longitudinal butt 


cross tubes were also welded in, and these were not straps are waved round the rivets, as in marine 


straight, but curved lengthwise. 


There was also | practice. A good job of welding was a spherical 


phorus, the steel .018. The world’s output since a vertical boiler shown by this firm, which reminds | boiler for leather, 2475 millimetres (9 ft.) in dia. 
one of specimens of work which were known in meter, with pivots inthe solid, and manholes. This 
England some years ago, in which the whole of | was welded in six plates. 


1880 has been about 70,000,000 tons, and over 
10,000,000 tons of basic metal were made last year. 














Fic. 1. 


Steel wire rope was shown by several firms, 
English and foreign. J. A. Roebling’s Sons, and 
Co. had portions of the cable of the Brooklyn 
Bridge, 15} in. in diameter, contrasted with wire 
drawn to y¢y5 in.--a mile of which weighs but 
three-tenths of an ounce. A model of the Brook- 
lyn Bridge surmounted the glass cases containing 
samples of wires that flanked the ends of their 
stand. George Cradock and Co., of Wakefield, 
had a pretty trophy of wire rope, the central 
figure being built of coils surmounted by a ter- 
restrial globe, flanked by triangular pieces built of 
short lengths of cable, and having a background of 
coils and steel billets. 

Specimens of flanging and welding in the Exhibi- 
tion were numerous, chiefly in connection with boiler 
work. One of the best was that of the Forges de 
Douai (Fig. 3), which comprised a tasteful trophy, 
consisting largely of boiler fronts, flanged inwards for 
union to the shell and to the furnace tubes, crowns 
of vertical boilers for shells, and fireboxes ; these, 
with manholes, were arranged on an arch, along 
with dredger buckets, mud doors, and frames; 
while locomotive firebox plates, cranks, wheels, 
and domes flanked the arch. At the bottom of 
the archway, boiler ends dished outwards will be 
noticed, a practice which is often adopted for 
Cornish and Lancashire boilers on the Continent 
in preference to flat stayed ends. Judging by this 
and other exhibits of a similar character, firms 
abroad can show as good a record as our own. 

For difficult flanging and welding, a Russian 
firm, Messrs. Fitzner and Gamper, of Sielee, Dom- 
browa, and Kramatorskaia had, we think, the best 
to show. A furnace for a Lancashire boiler had 


Bowling hoops formed in the tubes themselves, 
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Fic. 2. Tropuy or THE Farnuey [ron Co., LEEps. 


the outer shell is flanged, including the set-out for 
the foundation ring, and for the firedoor, the crown, 
the chimney, and the cross tubes. This firm had 
also a Lancashire boiler of the Galloway type, 
7 ft. 64 in. in diameter, in which the ends are 


Fic. 3. TropHy oF THE Forces DE Doval, FRaANcE. 


Messrs. Meunier and Co., of Fives-Lille, had 
an interesting show of boiler work. Boiler rings 
were cut through the circle of rivets to show the 
closeness of the joints. Sections were taken through 
inner and outer butt straps, and thinned corners. 
A section of boiler included in it a circumferential 
joint bent in on itself into crescent shape, coming 
into contact in the centre. Vertical boilers, man- 
hole doors, marine boiler tubes, tube stays in the 

lates, and expansion joints in copper were shown 
this firm. 

A 350-horse-power Lancashire boiler by Jacques 
Piedbceuf, of Jupille, Belgium, had dished ends 
and no gusset stays. Its weight is nearly 27 tons. 
The circular seams are double-riveted. ‘The longi- 
tudinal butt straps have six rows of rivets. The 
Société Anonyme d’Escaut and Meuse showed large 
welded pipes and cylinders for air compressor work, 
good specimens of pressed work, cross tubes, 
Serve tubes. Some fine examples of tubes, 
crushed, and practically all but flattened endwise 
without fracture, testified to the quality of the 
steel. A large gas cylinder by Julius Pintsch, of 
Berlin, lay in the open, by the Pont d’Jena. It 
measured 5 ft. 11 in. in diameter, 65 ft. 7} in. 10 
length, the end plates were in. thick, the cylinder 
plates 4 in. thick. It was tested to 284 lb. to the 
square inch. The weight is 27,000 lb. 

Though this account is far from being complete, 
it shows the leading features of a most interesting 
group of exhibits, the like of which had never been 
gathered together before. 





LOCOMOTIVES FOR THE MEDITERRANEAN Rarway.—The 
Mediterranean Railway Company is about to let contracts 
for 18 six-wheeled locomotives with tenders. 
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THE HAMBURG-AMERICAN ATLANTIC!) been left undone by the Allgemeine Elektricitiits- 


LINER “DEUTSCHLAND.” 
(Continued from page 664.) 
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‘ ieee, - Sr fine that on so large and 





Gesellschaft, who were the sub-contractors for the 
electric installation, to secure all the safety and 
comforts which electricity and the electric light 
‘enabled the company to provide. The gene- 
werful rating plant consists of three steam dynamos of 
e to outrace all its rivals, nothing has'700 amperes. each, and two steam dynamos of 


ELECTRICAL INSTALLATION. 





. |armoured 


400 amperes each, both generating currents at 
110 volts and 250 revolutions. The lighting in- 
stallation comprises 2550 incandescence lamps, of 
which 1000 are of a power of 25 candles, and the 
remainder of the normal power of 16 candles, with 
70 connections for small ventilators and 375 con- 
nections for curling irons. The power circuits feed 
23 motors, aggregating 50 horse-power ; and, also, 
eight electric stoves with a current consumption of 
128 amperes, two water heaters for 16 amperes, 
and two egg boilers for 16 amperes. The generators 
are driven by vertical compound engines by C. 
Daevel, of Kiel ; they are designed for the steam 
pressure of 220 lb. of the boilers, but work, 
as a rule, only with a steam pressure of 135 lb. 
They are directly coupled to their dynamos, 
whose magnet frame is made in two parts. 
The collectors are of considerable width, block 
carbons serve as brushes, and the brush cables 
are lagged with leather to keep. off moisture 
and grease. Four of the dynamos are placed in 
the lower part of the engine-room near the main 
engines ; the fifth stands on the main deck above 
the water line. 

The electric lighting system is divided into the 
police or night circuit, and the general or day 
circuit. The police circuit comprises all the lamps 
which are necessary for the safety of the ship and 
its crew and passengers; also the lamps of the 
crew bunks and the lights for port service and for 
cleaning the saloons. All other lamps are on the 
general circuit. The power installation has a circuit 
of its own. The main switchboard for the police 
circuit is on the main deck, the other two main 
switchboards, general lighting and power are below 
in the engine-room. The general connections can 
be seen on Fig. 27, and the three circuits men- 
tioned be studied in Figs. 28 to 30. The positive 
terminals of the dynamos in the lower engine- 
room are joined to separate bus-bars ; the nega- 
tives have a common bus-bar. One conductor is 
taken directly to the fuse from this common bar, 
whilst in the case of the separate bus-bars the 
conductor is first brought to a switch lever with 
four contacts and then tothe fuse. The object is 
that every dynamo can alone feed one or several 
circuits without parallel connection of the dynamos, 
and that at times of small current consumption, 
all the circuits may be fed from one dynamo. The 
distribution bars for power supply are for the 
same reason joined to the main bus-bars, through 
the intermediation of a switch and a double-pole 
fuse; thus light and power may be generated sepa- 
rately or jointly. 

The main conductors of the engine and boiler 
spaces are grouped in rings, and are provided with 
a double system of fuses. In order not to be 
obliged to keep the one dynamo on the main deck 
in continuous motion, and to prevent any break- 
down in -the police circuit in case of any mishap 
with this generator, the upper and the lower switch- 
boards are themselves connected by a conductor 
which is joined below by a switch to all the bus- 
bars. The switchboards are made in marble; the 
levers are mounted on slate bases, and the fuses are 
fixed directly on the bolts which pierce the marble 
plates, and are capped with insulating materials. 
All main conductors in the engine and boiler 
compartments and the coal bunkers are iron- 
lead cables, insulated with rubber. 
In other parts, so-called KV-wires are used, tinned 
copper wires, insulated with at least one millimetre 
of seamless rubber, vulcanised, wound with rubber 
tape, cotton or jute, and soaked with A.E.G. im- 
pregnation compound. Cables are fixed to the ship’s 
body by means of galvanised iron ribbon, wires are 
encased in wooden laths. The junction boxes in the 
engine-room are, of course, watertight, the outer 
lamp globes likewise. The leads for single lamps 
are either fixed to the body of the ship or taken 
through gas eae Watertight connection boxes 
for portable lamps are placed on the promenade 
deck, near the hatches, coal chutes, &c, The 
station boxes are so distributed over the ship that 
rooms or compartments, which are separated by 
watertight bulkheads or position, have their own 
station boxes, one for the police and general light- 
ing on the port side, and one on the starboard side. 
These station boxes are also mounted on marble ; 
the two branch circuits are combined, so that the 
whole resembles a distributing board with separate 
feeders and bars. The outgoing branches are divided 
into two series, the one above the other, the upper 
branches always belonging to the police circuits. 





Each sub-branch, as a rule, contains eight lamps, 
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to which in the cabins are to be added eight con- 
nections for the irons or electric fans; in the 
saloons, up to twelve lamps may be put on one 
branch circuit. A cabin is illuminated by one lamp 
with two switches, the one near the door, the other 
near the head of the berth. The special cabins, 
as well as the rooms of the chief members of the 
staff—captain, first officers, engineer, first ma- 
chinist, doctor—are more luxuriously illuminated, 
and further electrically heated. Outside cabins 
are on the day circuits ; inside cabins, as well as 
passage lights, deck lamps, &c., on the police cir- 
cuits. A large use is made of aluminium in the 
lamp fittings. 

There is always a lamp between a pair of life- 
boats on the boat deck ; the respective wires are of 
the KV type, and placed in gas pipes. A central 
apparatus, which tells the captain or officer in 
charge of the vessel whether the signal lamps on 
the two masts and on the bows are burning, deserves 
a few words of description. The lampsare switched 
in from the steering house. Each lamp is con- 
nected in series with a solenoid, to whose iron core 
is attached a glass disc of the colour of the respec- 
tive light. This disc closes a circular opening in 
the control box, which is illuminated by a small 
lamp as long as the lamp is burning ; a spiral spring 
pulls it back when the circuit is broken. The 
steam whistle, we should add, is actuated by the 
aid of clockwork and an electromagnet. 

Electric motors are very largely applied, and for 
many purposes. In addition to the large motors 
working the forced-draught fans of the boilers, and 
the ventilators of engine-rooms and bunkers, we 
find smaller ventilators, motors for a coal hoist, a 
kneading machine, a mail hoist, a dumb waiter, 
boring machines, &c. Ten of the 23 motors were 
supplied by the Allgemeine Elektricitits-Gesell- 
schaft, the rest by Siemens and Halske ; the wiring 
was in all cases done by the former firm. All the 
motors are of the shunt type; some can turn in 
either direction. 

The whole electric installation was in working 
order five weeks before the steamer made its maiden 
trip. 

In addition to the illustrations of the electric 
equipment on page 723, we give on our two-page 
plate a section and plan showing the general arrange- 
ment of the boiler installation. This will be fully 
described later, but it may be said here that there 
are twelve double-ended and four single-ended 
boilers, arranged in four separate watertight com- 
partments. The boilers, which work at 220 lb. 
pressure, with Howden’s forced draught, are all 
16 ft. 6 in. in diameter, the double-ended boilers 
being 20 ft. 2 in. long, and the others exactly 
half this length. The total heating surface is 7940 
square metres (about 76,400 square feet), and 
the grate area 203.28 square metres (about 219 
square feet). 

(To be continued.) 








BUILDING MATERIALS AT THE 
PARIS EXHIBITION, 1900. 

Buripixe materials were placed in Group VI., 
Class 28, from which, however, were excluded all 
metalwork, timber, and natural stone—restricting 
the exhibits to artificial and manufactured articles ; 
even from these have to be deducted bricks and 
tiles, all other ceramic work, and, finally, all 
machinery, the whole of which was classified 
elsewhere. Some overlapping was unavoidable, 
and it is not easy to avoid reference to matters 
not strictly included in the subdivision of the 
class. 

The French official catalogue, as published, con- 
sists of thiity volumes at 3 francs apiece, with each 
of which is presented a\ supplementary volume. 
These latter are all alike, with the exception of 
some of the later ones, to which additions have 
been made. They contain short notices of some 
of the official pavilions, and the remainder of 
the books are made up of notices of certain 
exhibits. 

A fly-leaf is inserted to the effect that many of 
the errors of omission and commission to be found 
in the catalogue would be corrected in the second 
edition, to be published on July 1. That date 
passed by without any signs of this second editior, 
and now the occasion for it is over. 

The catalogue portion of each class is preceded 
by a cleverly written introduction to it, and 
Class 28 is divided into four sections and eight 
subdivisions. The section under notice is the 





first ; building materials and its two subdivisions, 
viz.: (A) Production and testing of artificial and 
manufactured materials ; (B) Working and employ- 
ment of natural and artificial materials other than 
earthworks, roads, foundations, and public works 
in general, which are separately treated. 

It was in 1796, according to the writer of the 
reface, that Parker took out a patent for hydraulic 
ime made out of London clay. M. Fleuret, in 
1807, followed this up in France, and in 1812 the 
celebrated Vicat published the results of his re- 
searches into the constitution of agglomerated 
materials, and into the causes of hydraulicity ; he 
gave an impetus to the ever-increasing use of con- 
crete, the most novel employment of which is where 
it is reinforced with iron. 

The use of plaster in every shape and form has 
kept pace with that of cement and hydraulic 
limes, and the Exhibition buildings formed the 
latest examples of its numberless applications ; in 
fact, the Paris Fair, as the Americans love to 
call it, may be considered the apotheosis of 
plaster. 

The annual out-turn of cement in France is nearly 
1,000,000 tons, viz., 450,000 tons of Portland, 
400,000 tons of Roman, and 150,000 tons of other 
cements. Of these, 800,000 tons are used at home, 
and 200,000 tons exported ; the imports are almost 
nil. The greatest centres of production, in the 
order of their importance, are: The Bourbonnais, 
Isére, the Mediterranean region, Yonne, Ardéche, 
and Paris. . 

Plaster is manufactured almost entirely in the 
neighbourhood of Paris, the production amounting 
to nearly 1,400,000 tons. But even this enormous 
quantity was not sufficient for the needs of the 
Exhibition buildings, and a considerable amount 
had to be imported from Belgium and from Ger- 
many. 

Of artificial stone the variety is infinite, and 
many of these were exhibited, and will be noted in 
due course. 

The testing of materials need not be enlarged 
upon here. After the 1889 Exhibition, an official 
committee was appointed to investigate, and con- 
gresses were held in Berlin, 1890; Vienna, 1892 ; 
Zurich, 1895 ; and Stockholm, 1897. 

Imperfect as it is, the official catalogue was 
the best guide to follow in noticing the various 
exhibits, and, for case of reference, these will be 
taken in the order given therein. The jury was 
composed of 24 members, as follow: English, 
Mr. F. Vernon-Harcourt ; French, 16; American 
and Belgian, two each ; and one each for Italy, 
Portugal, and Russia. Of 220 French exhibitors 
only 28 did not receive an award, and. of 11 in the 
French colonies, three were unrewarded. Germany 
had seven exhibitors and five awards ; Austria, one 
who received a Gold Medal ; Belgium 11, all re- 
warded ; Bulgaria five, and three awards ; Corea 
one, not noticed ; Denmark two, both rewarded ; 
Equador, the same ; Spain seven, and two awards ; 
the United States 43, and only six awards, of 
which two were Grands Prix; Great Britain 
and her Colonies and Dependencies, 33, and 
18 awards; Hungary, eight and four, respec- 
tively ; Italy, 17 and eight ; Japan, not mentioned 
in the catalogue, received eight awards; Mexico, 
15 and five ; Monaco, one rewarded with a Bronze 
Medal ; Norway, not mentioned in the catalogue, 
had one Gold Medal; Holland, three exhibitors who 
obtained a Grand Prix, a Gold Medal, and a Bronze 
Medal ; Peru, two exhibitors and a Bronze Medal; 
Portugal, 17 exhibitors and five awards ; Roumania, 
16 and eight ; Russia, 26 and 20 ; San Marino, one, 
honourably mentioned ; the late South African 
Republic, one, unnoticed for a wonder ; Swit- 
zerland seven, of which only one went empty 
away. 

Although it was found possible to keep the 
groups together pretty well, the classes of which 
they were composed got inextricably mixed, as will 
be seen further on. In the catalogue, reference is 
made in each item to the square on a small scale 
map in which every particular exhibit is supposed to 
be found, but no indication is given as to whether 
the ground floor or the gallery, or one of the many 
outside annexes, was to be searched. The following 
is a careful list of such plans and squares, which 
will give a faint idea of the difticulty attending the 
search through Class 28: Pavilion, Plan II. ; Plan 


No. 2; Plan I. square D, IV.; Plan V., square 
BY, C 2, D4, 5, 6, and 7, E4; Plan VI., squares 
C land 4, D1, 2, 3, 4, and E 2 and3. Now, as 
each of these places contained not only the building 





materials, but also drawings and models, and speci- 
mens of machinery for earthwork, for foundations: 
for transportation ; the distribution of gas and 
water; pneumatic despatch; lighting and protection 
of coast lines ; and as, ides various classes en- 
croached on each other; the task assigned to the 
conscientious reporter was anything but an eas 
one; and little assistance was afforded by the 
exhibitors themselves, who were mostly conspicuous 
by their absence, or by the guardians who, like 
most officials in France, as has well been said, 
raised the profession of ignorance to the dignity of 
a fine art. 

Allowances must, therefore, be made for all im- 
perfections in this notice, imperfections which 
generally attend on all attempts to exhaust any 
one subject, not only in exhibitions but in other 
mundane matters. 

There were but few exhibits of slating shown in 
the French section, the first one to be noticed. M. 
Alfred J. Bonvous, of Angers, had a model of a 
dome-shaped tower, covered with every description 
of slates, and very neatly executed. The same 
may be said of the turret-crowned pavilion by the 
Union des Ouvriers Couvreurs, of Morlaix. 

M. Jean Bordenave, of Paris, had an exhibit of 
‘* Siders ’’ cement of double T-section, with material 
from the Société Unique de la Porte de France, at 
Grenoble, whence also Messrs. Delune and Co. had 
sent some specimens of their cement and lime 
manufactures. The former company were awarded 
two Grands Prix, and M. Bordenave Noids, a Gold 
Medal for his system, which has been largely 
adopted, and which, it is claimed, is 40 per cent. 
cheaper than cast iron. The company is not 
mentioned in the catalogue, although it has ex- 
ecuted work of the value of 36 million francs since 
1872, including 900 kilometres of water mains in 
cement concrete, which were laid down by them 
between 1842 and the present time ; 9000 metres 
run of sewers ; 359,000 square metres of paving ; 
and 11,000 cubic metres of artificial stone. 

Good models of cut-stone construction, skew 
arches, &c., were shown by several exhibitors, 
amongst them Fernand Boré, of Paris; Octave 
Jouftin, of Paris; Joseph Michel, of Chaumont. 
Of carpenters’ work but little was seen ; M. Jean 
Borderel had, amongst others, a model of a roof 
constructed for Prince Murat, and Messrs. Gillet 
et Cie. showed some interior work. Plumbers’ 
and slaters’ work combined, was represented by 
the technical school called ‘‘ La Chambre Syn- 
dicate des Ouvriers Couvreurs, Plombiers, et 
Zingueurs,” of Paris, and by Messrs. Matthis 
and Fourbaron, also of Paris. Of hardware 
very little could be found. The stand of Messrs. 
Mathelin and Garnier, of Paris, the great makers 
of water fittings and warming apparatus, was 
not discovered ; the equally important firm of 
Perignon Vinet and Co., although the reci- 
pients of a Gold Medal, are not in the cata- 
logue. The wrought-iron work (balustrades), &c., 
of M. Henri Lorphelin, Paris; the tools of M. 
Breuzin, of M. Menard, of M. Buffet, and of 
M. Louis, all of Paris, deserved attention ; the 
latter has dépéts and agents at Barcelona, Leghorn, 
Constantinople, and Tientsin ; Messrs. Navet and 
Nougier, of Paris, exhibited contractors’ plant. 
For their show of compressed cork applied to 
building purposes, the Société des Liéges Agglo- 
mérés, Paris, received a Gold Medal; M. Bourry, 
Paris, a Silver Medal ; and M. Brousse, Lyons, a 
Bronze Medal. This material is also used for 
paving with great success, and Messrs. Demuth 
Brothers, Paris, use it also in the powdered state 
mixed with mortar, &c., for filling between planks, 
thereby rendering walls and flooring more imper- 
vious to sound and moisture. 

Glass, in every shape and form, was to be found on 
the fine stand of the Société Anonyme des Glaces 
et Produits Chimiques, of St. Gobain, Chauney 
and Airey, Paris (Grand Prix). This firm supplied 
the glass for the Palais de Lumiére, and exhibited 
in Class 73, Glass and Crystals, to which they 
more properly belonged. A similar remark applies 
to the testing machines of Messrs. Digeon and 
Sons, Paris (Gold Medal), and of Messrs. P: mthus 
and Therrode, Paris (Gold Medal), which would 
have been more in their place in Class 15, Scientific | 
Instruments. The object of many firms, who ex- 
hibited similar articles in several classes, was, 0 
course, to get as many awards as possible. The 
overlapping of many classes to which allusion has 
been made, facilitated this proceeding. For 
instance, the parqueterie shown by Fridolin- 
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Blivet, Paris, should have been amongst the wood- 
work, and the dressed stone of Jean Cavallier, 
Troyes, and of Gilbert Cuel, Billancourt, amongst 
Architectural Works of Art. The modification of 
the Greathead shield, for which M. Léon Chaquand, 
Paris, holds a patent, and by the help of which, and 
with varied success, many important works have 
been carried out, was quite out of place in this 
section, as was also the pneumatic despatch appa- 
ratus shown by the Société d’Entreprise Générale 
de Distributions et de Concessions d’Eau, et de 
Gaz, et de Travaux Publies, Paris, which gained 
a Gold Medal. The French delight in long, 
cumbersome, but sonorous titles to their public 
companies. Painting and the tools employed 
therein were well represented by the ‘ Ripolin” 
Company, Paris (Gold. Medal), A. T. Verchain. 
Caudry, and Albert Faudon, Paris. Of drawings 
and photographs there was no end, and two tech- 
nical papers had stands, viz, Le Batiment, a con- 
tractors’ newspaper, Le Cimeni, and Le Bulletin 
des Travaux, the titles of which sufficiently indi- 
cate their scope. 

‘“‘ Ruberoid,” which is represented in Paris by 
Messrs. Chalanqui-Beuret, is not mentioned in the 
catalogue of Class 28. As a pavilion had been 
constructed of this material close to the Porte 
d’Jena in the Trocadéro Gardens, it has probably 
been mentioned under some other heading. The 
Compagnie Générale des Asphaltes de France, 
Paris, has been awarded a Gold Medal for a fine 
exhibit of their special material ; the most interest- 
ing application of which is their compressed 
asphalte in the form of paving tiles for stables, 
&c. M. Collantier received a Silver Medal for his 
‘ stuccotine,” which also is not catalogued, and 
about which no information was forthcoming. M. 
Amadée Pelletier, Paris, received a Bronze Medal 
for his bituminous roofing cloth. 

Within the limits of this article it will be 
quite impossible to notice in detail the exhibition 
of limes, hydraulic and otherwise ; of cement in 
samples and in other shapes, even of artificial 
stone, so many and varied are they. ll that can 
be done is to place upon record the notes made 
during several visits to the class, notes which will 
be more ample wherever information could be 
gathered. 

Messrs. Cambier and Co., of Pont-a-Vendin, 
in the Pas-de-Calais, cement manufacturers, 
received a Gold Medal; their annual out-turn 
is 77,350 tons. The Chambre Syndicate des 
Fabricants de Platre consists of 84 members, em- 
ploying 5500 men, and producing 1,600,000 tons 
of plaster annually. The firm of Edmond Coignet 
et Cie, Paris, received a Grand Prix, two Gold 
Medals, and a Silver Medal for their well-known 
artificial cement stone which they exhibited in 
every form used in the construction of buildings. 
The Compagnie Nouvelle des Ciments Portland du 
Boutonnais, Paris, whose out-turn has been 461,300 
tons in the last fifteen years, are the recipients of 
a Grand Prix; though this award is not men- 
tioned in the official list. This is also the case as 
regards Messrs. Darsy, Lefebre, Stenne, and 
Lavocat, of Neufchatel, Pas-de-Calais, for ‘arti- 
ficial” Portland cement, and compressed cement ; 
the workmen of this firm, which was established 


in 1862, participate in the profits. M. Amadée J. 


Dumesnil, Paris, showed some very artistic work 
in artificial stone. «= 
Messrs, E. Candlot and Co., of Dennemont, 
Seine et Oise, were hors concows ; this firm was the 
first to establish a Portland cement factory near 
Paris; the material is much employed on public 
works ; the annual out-turn is 30,000 tons. Messrs. 
Charles Fisson and Co., of Xeuilley, Meurthe-et- 
Moselle, are manufacturers of hydraulic lime and of 
slag cement ; their annual production has risen from 
4630 to 91,000 tons. The well-known Hennebique 
system of reinforced concrete was badly treated in 
this class : its exhibit was not catalogued, and in the 
published list of awards it was credited with a Silver, 
although it has really received a Gold, Medal. The 
firm of Veuve Lagogué et Fils, Paris, manufac- 
turers of fine plaster, were treated still worse in the 
same list, for, whereas they have a Grand Prix, 
they are only put down for a Silver Medal. The 
exhibit of the firm of Périn Brothers, of Charleville, 
se found, with some difficulty, outside the main 
uilding, and was mainly remarkable for its con- 
hn pipes. The Société Anonymes des Ciments, 
of Dannes, and of Pernes, in the Pas-de-Calais (the 
ter producing 30,000 tons annually); of Frangey, 
onne; together with five other firms, form a 


Y 


Syndicate Chambre ‘‘ des Fabricants de Ciment de 
Portland de France.” They had a joint stand 
divided into eight compartments and covered with 
a heavy and highly ornamental baldachino ; they 
carried off three Grands Prix.’ This award was also 
granted to the Société Nouvelle des Ciments 
Portland, which is not mentioned in the catalogue. 
The Société des Ciments Frangais de Boulogne sur- 
Mer (hors concours) have raised their annual out- 
turn from 50 tons in 1846 to 175,000 tons in 1899. 
The successors to the great firm, Cait and Co., the 
Société Francaise de Constructions Mécaniques, 
although hors concours, have been awarded a 
Bronze Medal in Class 28 for a rotatory cement 
kiln ; they, however, exhibited also in another class. 
The Société des Travaux en Ciment, St. Denis, 
had some excellent specimens of pipes in reinforced 
and plain concrete and artificial rockwork. The 
Sociétés des Tuyaux Chameroy, have supplied 
2,600,000 metres of their bitumen-covered steel 
pipes to the Compagnie Parisienne du Gaz, alone, 
their total output having been 13 million metres, 
worth 85,000,000 francs. The firm of Vicat and Cv., 
Grenoble (an historical name and hors concours), 
make cement pipes of large size ; they exhibited one 
about 18 in. in diameter and 2} in. thick. They 
also exhibited a concrete paving-block, which 
showed very little wear after eight years’ use 
M. P. Gabert, of Asniéres, had some beautiful 
specimens of artificial stone outside the main build- 
ing, in imitation of Minton tiles. 

The Société Anonyme des Chaux et Ciments Hy- 
drauliques de Beffes, Cher (Gold Medal), employ 
from 250 to 350 workpeople, and for some time 
past have had an annual out-turn of from 650 to 
700,000 hectolitres of hydraulic lime, and some 
10,000 tons of cement. The Société Anonyme des 
Ciments de Laitier de Donjeux, Paris(Silver Medal), 
make a speciality of pipes and other productions 
made with cement from furnace slag. M. H. I. 
Mabille, Limoges (Silver Medal), is also a maker of 
similar articles of ‘‘ compressed ” cement, and gives 
away & price list to all whom it may concern. 

Mr. Marc A. Stocker, of Paris, exhibited a sub- 
stance called ‘‘ Metalline,” for use in rough casting, 
and for which the following advantages are claimed : 
The hard kind is cheaper than stucco; the soft 
kinds, than plaster: they can both be mixed with 
water. The hard ‘“metalline” is very solid, 
and successfully resists water, frost, and heat, 
while it is as easy of application as ordinary plaster. 
It can be used, without protection, for deep 
mouldings, it hardens quickly, and throughout the 
whole mass. It does not crack, and is of uniform 
texture and colour. It adheres to all kinds of 
material, providing the joints are first raked out 
and the surfaces well wetted ; it is supplied dry in 
50-kilogramme sacks, and should be used with as 
little water as possible. It can be coloured and 
tooled so as to imitate any kind of stone, and takes 
a high polish with a steel trowel ; 25 kilogrammes 
go to a square metre of surface. 

The Compagnie Frangaise du Metal Déployé 
(expanded metal), Paris, received a Grand Prix, 
three Gold Medals, and two Silver Medals; it 
exhibited in Classes 22, 28, 29, 64, 65, and 117, 
and 447,000 square metres of it were used in and 
around the Exhibition buildings. The Société des 
Chéneaux et Tuyaux en Fonts received a Gold 


Metal for (amongst other cast-iron articles) some’ 


‘*paraneize” gutters, wherein neither snow, nor 
anything solid, such as dead leaves, can accumulate. 
(To be continued.) - 





PAVILIONS AT THE PARIS 
EXHIBITION. 


CoMMERCE AND NAVIGATION. 

THE Pavilion of Navigation and Commerce was 
probably the most appropriately decorated building 
of the Paris Exhibition ; the interior was suggestive 
of the boatbuilder’s art, with its plain varnished pine 
arches, railings, roof beams, and linings. The 
fishing element was suggested by the festooning of 
the arches with netting, sail materials, national 
flags, and signals suitably disposed around. This 
international court was an example of the possibility 
of preserving a general concert in the scheme of 
decoration and yet not doing away with the national 
element. Russia made her fine display distinc- 
tive, without at all marring the general effect, 
by simply introducing standing name-boards carved 
so as to suggest the Russian distinctive character, 








and painted in the national colours, blue, white, 
and black. The Suez Canal Company made 





their section (adjoining) almost as distinctive by 
four standards with their company flag painted 
on the boards. Germany followed the idea, 
but failed to accentuate the distinctive German 
note. The United States introduced her charac- 
teristic form of decoration (i.e, the Grzeco- 
American architecture picked out with gold ona 
white ground), and in so doing marred the 
general effect, so that her court looked quite 
out of keeping. Holland did the same with 
her gallery space, where the white painted 
wood was screened with figured green drapery as 
panels, Great Britain did practically nothing. 
No decoration was attempted, with the exception 
of a few wall flags; the fishing-net draping was 
omitted, and the stained and varnished walls were 
left, wisely, untouched. The Canadian exhibit 
of canoe and boat building was a very attractive 
feature. The contents of the court certainly did 
not impress one as a display in avy sense 
adequate to our interest in commercial naviga- 
tion, not even with the P. and Q. pavilion thrown 
in ; while the other national displays probably not 
only equalled, but exceeded, the importance of 
the interests they represent—more especially in 
the case of France, which properly cccupied half 
the ground space. Germany filled 12 per cent. ; 
Great Britain about 15 per cent.; the United States 
another 12 per cent.; Russia, 4 per cent.; Italy, 
3 per cent., &c. 


Forestry anp Sports Pavition. 

The national courts in Group 1X. (Forests, 
Hunting, Fishing, &c.), presented very extensive 
and interesting collections of exhibits of a somewhat 
miscellaneous character, as the products of these 
industries cover such a wide ground, and trench 
upon so many different groups and classes. This 
miscellaneous character was probably more accen- 
tuated in the French court than in the others, 
and rather detracted from its value as an exhibit of 
national industries. The most valuable and most 
extensive individual contribution was made by the 
Government Department of Forests. This comprised 
a complete collection of forest woods cut into the 
shape and size of an 8vo volume and ranged on 
library bookshelves, the statistical information, 
nomenclature, &c., being posted on the back of each 
‘*volume,” and a trophy of forest animals and 
scenery, with pictures showing the effect of re- 
forestation at the head of the Grollaztovaux, before 
and after, at 15 years’ intervals. 

The Russian court in which the national tone 
was well impressed, showed the progress made in 
fish preserving (Doubinine, Odessa) by a fine 
collection of cans and barrels; the Government 
here also showed the extent and importance of the 
forest industries, by a well arranged and choice 
collection of woods. Canada made a fine display 
of forest products and timber, both in extent and 
in quality. The emptiness of the British court 
was somewhat disguised by screening off about 
one-third with the stalls of Messrs. Purdey, Nettle- 
ship, and others (guns and fishing tackle), Messrs. 
Allcock (fishing-rods, flies, and tackle), Greeners, 
Lancaster, Westley Richards, and Eley Brothers 
(guns and cartridges), which fairly well represented 
our great industries in these directions, but failed to 
do away withf the feeling of emptiness and incom- 
pleteness. »~— 

‘The German display was disappointing, probably 
because exhibits which might here have found a 
place elected other quarters. The display of sport- 
ing guns was, however, worthy of the branch of 
national industry they represented—an impression 
which could hardly be gathered from the display 
made by ourselves. The most attractive and 
interesting courts were those of the minor Powers, 
for the United States court, for once in a way, 
was not up to the average of the courts in other 
groups, notwithstanding the advantage of position 
which the extremity of the building conferred. 
The one striking feature in the American court 
that should be mentioned was a fine coloured-glass 
transparency, with panels giving forest scenes in 
the States. Hungary, again, succeeded best in 
appropriate and distinctive decoration, the section 
being divided up into stalls by screens of rustic 
woodwork, with green panels, ornamented with 
horns of animals, the most striking exhibit being 
@ panorama of the Carpathians, with a forest scene 
in front and typical groups of wild animals. 
Austria again made, as usual, a good second, 
giving a suggestive woodland character to her 
court, with a less wild scheme of decoration. The 
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pking model of a complete sawmill in miniature, 
rd = Topham Machine Works, of Vienna, was a 
a inctive feature with the magnificent collection of 

cods and other matters connected with forest 


industries of the Ministry of Agriculture. The 





most distinctive exhibit of any, and which obtained 
the Grand Prix, was one illustrating the great timber 
industries of Sweden ; it was the reproduction of a 
corner of a Swedish pinewood with a panorama 
transparency at the back, of one of the great rivers 


surrounded by forest-covered mountains. The 
— and characteristic colouring of the distant 
orests under the glowing golden orange sky of the 
northern summer after sundown, was 'marvellously 
reproduced. In this group France was abundantly 
represented; Russia, ungary, Austria, and 
Sweden fairly; the United States and Germany 
were below the average; Britain was altogether 
under-represented, in a space that cannot be con- 
sidered, except in point of size, as a court at all. 


THe Army anp Navy Paviiion. 


In the building devoted to the Army and Navy 
(Group XVIIL.) on the east side of the Jena bridge, 
the most distinctive court was formed by Germany, 
with historical groups showing the uniforms, arms, 
and equipments of the German army at various 
epochs. The French court, which was far more ex- 
tensive and covered a longer range of time, re- 
presented large drafts from the national col- 
lections, but was not nearly so striking, except 
in the group representing all the branches of 
the modern French military organisation, due 
to the initiative of the army tailors. The 
Russian courts in the two divisions of the group 
were distinctive and representative. The historical 
uniform and equipment display, next to Germany, 
was as good in many respects as that of both her 
neighbours, France and Germany, more especially 
the display of all the weapons at present used in the 
Russian army and the special machinery for cart- 
ridge manufacture in the Government arsenals. 
The Russian naval court was a revelation to those 
not well acquainted with the recent strides made in 
her shipbuilding yards and factories. Instance the 
D’Oboukkow Steel Works, capable of turning out 
750 cannon at the same time; the 8-in. quick- 
firing 45-calibre Briick gun, throwing a 214}-lb. 
shell with 814-lb. charge of smokeless powder, 
and an initial velocity of 2950 ft. per second, is 
comparable to the best French guns. The ironclads 
Trivaratitla (1893), Poltawa (1894), and Rotislaw 
(1896), and the cruisers Rurik (1892) and Diana 
(1900) were not surpassed by any other exhibited 
models. The Tjora, Nicolaief, and Cronstadt Works 
exhibited excellent examples of their products for 
the Government naval service. The section was 
also rich in apparatus for diving and meteorology. 
The United States court was chiefly remarkable for 
the magnificent models of ships of the United States 
Navy past and present, among others, those of the 
men-of-war which distinguished themselves in the 
Hispano-American War—the Columbia, New York, 
Olympia, Iowa, Oregon, and Kearsarge. Other 
Government exhibits occupied nearly the whole 
space relating to the harbour and other depart- 
ments. On the marine side, the credit of the 
British court was, to some extent, saved by the 
Thames Iron Works, who alone occupied nearly 
as much space as the United States or Italy. In 
this court the distinctive decoration did not show 
up so disagreeably as elsewhere, and the whole 
effect was good, and fairly adequate, thanks to the 
collection of models (e.g., H.M.S. Rainbow, Dun- 
can, Albion, Blenheim, with the Japanese Fuji and 
Shikishima, &c.) of the Thames Iron Works. In 
the rest of the court, at the higher level, the Kings- 
norton Company and the Birmingham. Metal and 
Munitions es y, Limited, represented British 
naval power. The Austrian Commission was better 
supported by its exhibitors, and made a smaller 
but more distinctive court, most noticeable among 
which was the pavilion of the Mannlicher rifles, 
which adequately represented the importance of 
the military rifle industry, and obtained the Grand 
Prix. 

FRANCE. 
France was particularly well and fully represented 
in the Navy Department. The Forges et Chantiers 
de la Méditerranée contributed a magnificent collec- 
tion of models of men-of-war built by them for the 
French Navy, probably as fine as any in the Exhi- 
bition. There was a fine model of one set of triple- 
expansion engines for the Dupleix (line-of-battle- 
ship, triple-screw, with 17,100 indicated horse- 
power) ; a special type of ammunition hoist de- 
signed by this —— for 10 centimetre quick- 
firing guns, with buckets on endless chains at 
2-metre intervals, to hold one cartridge; a 3000 
horse-power range of Niclausse boilers, for the 
Kiéber (18,000 horse-power protected cruiser) ; 
and one 4200 horse-power group of Belleville 
boilers for the Sully (20,500 indicated horse- 








power). 
A fine armour- plate exhibit was furnished by 
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Marel Fréres, of the Forges de la Loire et du Midi, 
including a 320-millimetre cemented steel plate for 
the turret of the St. Louis, which was penetrated 
by a shot from a 320-millimetre gun with a velo- 
city of 610 metres; partially by another shot 
with 554 metres velocity; and indented only by 
a shot from a 274.4- millimetre gun with the 
velocity of 600 metres. In the arts of war 
the contribution of the leading Great Powers— 
France, Germany, Russia, Great Britain and 
the United States of America—on the whole, were 
fairly representative. France, naturally, was far 
ahead, not only on the strength of the Govern- 
ment contribution, but also those of her great 
private and semi-private works. Germany ranked 
second, on account of her Government contribution. 
The Russian court and annexe came as a good 
third, not only because of Government assistance, 
but thanks to the excellent, though limited display 
from private works; it was particularly to be 
noticed that in this group, as in almost every 
other, Russia exhibited in every class. Great 
Britain would have held a better position than 
that of fourth, had Government contributed more 
liberally to the exhibits, and had a larger propor- 
tion of the classes been represented. The United 
States’ contribution could not be called adequate, 
as it depended far too largely on that made by the 
Government. 


Some InreRNATIONAL Courts. 

Reproductions of photographs convey but a poor 
idea of the arrangements of courts at an Exhibi- 
tion, but they are the only means of preserving a 
record of successful or unsuccessful displays. In 
the series we publish on pages 726 and 727, some 
striking contrasts are presented, which show 
clearly the right and wrong methods of exhibiting. 
Figs. 1 and 2 are combined exhibits in the Tex- 
tile Group, made by Switzerland and the United 
States, respectively. The subordination of the in- 
dividual interest to general effect, is clearly shown 
in these engravings, where it will be seen that com- 
plete classes are embraced by one decorative 
scheme. Figs. 3 and 4 show the very beautiful 
Hungarian Agricultural and Food exhibit, and the 
contribution of the British Royal Agricultural 
Society ; Fig. 5 is the exterior of the Mining and 
Metallurgical Court of the United States ; and Fig. 6 
is a typical British isolated exhibit. 

Figs. 7 and 8 on page 727 are, respectively, views 
of the magnificent wire trophy of Messrs. Felten 
and Guilleaume, and the display of the British 
Aluminium Company, whose fine exhibits suffered 
by their manner of display. 





EDUCATION AT THE PARIS 
EXHIBITION. 
(Concluded from page 653.) 

Havine passed in review the French exhibits 
belonging to Group I., those of Kducation and 
Teaching, we propose now to deal with the exhibits 
of the same group that were contributed by the 
various foreign countries, and to give some indica- 
tion of the work that has been accomplished in the 
industrial, technical and commercial training of 
different countries, as illustrated at Paris. Natu- 
rally, one could not expect to find as much informa- 
tion in the foreign Courts as in the French Section, 
where a very large amount of space was allotted to 
the exhibitors, official and otherwise, while the 
foreign exhibitors had to be content with extremely 
limited, and in many cases, quite insufficient allot- 
ments. 

We will commence with Belgium, which made 
only one exhibit for the whole of the two Groups, 
I. and III., the latter being devoted to the Liberal 
Arts. Probably Belgium acted wisely in thus con- 
centrating her display, especially as it was arranged 
in a very effective manner, and did not fail to 
attract large crowds during the whole of the Ex- 
hibition. Naturally, in a country so essentially 
commercial as Belgium, it was to be expected that, 
however limited the display might have been, it 
would be a representative one, and almost exclu- 
sively official. In Belgium the subject of technical 
and professional teaching is one that occupies the 
very close attention of the Government ; the 
Minister of Industry and Work has the adminis- 
tration of education under his control, even when 
it has to do with colleges which are maintained by 
private revenues. This department sent a series 


of interesting diagrams containing data of all the 
schools which specially interest us in this review. 





These data gave minute particulars as to the course 
of teaching followed, the numbers of pupils, 
financial position, and so forth. There are the 
superior technical schools, which received during 
the last financial year, subsidies to the extent of 
395,000 francs, of which 105,000 francs only came 
from the State, which shows that those interested 
do not wait for the assistance of the Belgian 
Treasury, but are chiefly assisted by persons and 
companies interested in the particular course of 
training to which the school is devoted. They in- 
clude the Superior Brewing Institute of Gand, and 
that of La Louviére, the School of Mines at Mons, 
and the Commercial and Consular College of Liége 
(Ecole de Commerce et d’Etudes Consulaires). 
These various schools are worked with a very small 
professorial staff ; they have collectively 750 pupils. 
After them follow the industrial schools of the 
country, to the number of 59; these receive a 
total of 315,000 francs from the Government, 
168,000 francs from the Provinces, and 304,000 
francs from the Communes. They have a total of 
17,900 pupils, including 428 girls ; of this total at 
least 12,000 are workmen who take advantage of the 
epportunities the schools afford them, to complete 
their technical education. These schools have been 
in existence for many years, but until a compara- 
tively recent date they have not been very popular. 
Twenty years ago the total number of pupils was 
3700. After them come various establishments for 
the professional training of young girls ; these have 
3800 pupils. Of a similar description are the 
schools for the professional training of boys ; these 
are preparatory apprentice schools. Lastly are the 
various commercial schools, where the teaching of 
foreign languages is a special feature. The number 
of pupils in these is 2500, many of them being 
adults. Passing on to more particular establish- 
ments, we find occasion to make special reference 
to the Superior Commercial School of Antwerp, an 
establishment which can boast of a remarkable 
success, and which since its foundation in 1853 has 

assed through its doors more than 5500 pupils. 

he course of studies here lasts for three years, 
and is especially organised for teaching the most 
practical and useful commercial knowledge. Its 
publications are of a very considerable value, as, 
for example, the large volume of information, in- 
cluding a commercial dictionary in six languages. 
The Technical School of Liége (Ecole d’ Armureries) 
has a very high reputation, and its practical and 
theoretical courses have made it favourably known 
throughout the world. 

A few lines should be devoted to the remark- 
able superior textile school of Verviers, which 
is devoted to training pupils in the industries, 
theoretical and practical, of spinning, weaving, and 
dyeing. The administration of this school is 
divided between the Municipality of Verviers and 
a number of specialist engineers. It is under the 
control of Mr. Ledent, a well known Belgian 
engineer, who made a very interesting exhibit full 
of information about the school under his charge. 
A brief summary of the system of training shows 
how wide a scope it has. It includes machine con- 
struction and electricity, the technology of textiles, 
the general chemistry of dyeing, analytical and in- 
dustrial chemistry and weaving. So far the practi- 
cal side of the system. On the other hand, the 
course includes physics and descriptive geometry, 
mechanics and industrial architecture, modern 
languages and commercial science. This school is 
strictly municipal, but it is helped by a State sub- 
sidy and also by private subscriptions. The object 
of the school is not only to train engineers and 
works managers, but also foremen and workmen 
who wish to be educated theoretically as well as 
practically. The first year of the course is devoted 
entirely to pure science, whilst the others are given 
up to the applied sciences and to practical work. 
In this school, theory occupies only a secondary 
—, most of the time being devoted to the 
aboratory and the workshop. Unfortunately, 
want of space prevents us from describing in detail 
the various installations in this school, which was 
extremely well represented at the Exhibition. 

Before leaving the Belgian Court we should men- 
tion the exhibit of the Athéné Royal of Ostende. 
This is a naval school, in which an advanced course 
of study is followed, especially of navigation, ship- 
building, marine engineering, etc. 

It should be mentioned that in ordinary Belgian 
schools arrangements are made for pupils to follow 
special courses of professional training, which, as 
we have seen, is also the case in France. As for 





the schools which devote a large part of their time 
to manual training, they are either very elementary 
or their representation at the Exhibition was un. 
fortunate. 

Near the Belgian Court was that of Switzerland, 
and in spite of the wonderful industrial develop. 
ment of that country, little or nothing was exhibited 
to show that technical training is greatly developed 
there, which may go to prove that technical schools 
are not absolutely necessary to create and maintain 
the industrial reputation of a country. As judged 
by what was visible at the exhibition, the profes. 
sional teaching of boys and girls is of an elementa 
description ; the Geneva School of Industrial Arts 
was almost the only exception to the rule. Such 
technical schools as there are, appear to be devoted 
chiefly to manual training ; and the institutions for 
the higher classes of teaching the arts and sciences, 
were conspicuous by their absence. 

ThatGermany was practicallyabsent from Group I., 
did not at first seem consistent with her otherwise 
magnificent contributions, but it was evident that 
the Empire went to Paris to display only those 
objects which would help to promote her commerce, 
and the fact that exhibits of the German systems of 
education would scarcely assist in this, was a sufii- 
cient reason for almost cg a abstention from this 
group. Itis well known, however, that the system 
of technical education in Germany is in a very high 
and satisfactory state of development. So far as 
regards the Exhibition, her contribution was chiefly 
represented in Group III. by some printing machi- 
nery and musical instruments ; the few exhibits 
relating to education (Group I.) were arranged in 
the same Court. It may be mentioned in passing 
that so far as Group III. was concerned, the display 
of musical instruments was a very splendid one. 
A beautifully arranged salon in the upper gallery of 
the Liberal Arts Building, contained a collective 
exhibition, not only of musical instruments, but 
also of ‘‘ instruments de précision ;” this, however, 
is not a subject with which we are at present deal- 
ing, and we pass on to the educational display made 
by Great Britain. 

Before doing so, 8 word may he given about the 
somewhat miscellaneous collection that occupied 
the ground-floor space, in the British Court of the 
Liberal Arts Building, consisting chiefly of some 
small printing machines, type-composing machines 
(Linotype) and a large and miscellaneous collection 
of books, journals, and other publications (Group 
III.). This court showed the same characteristic of 
all the other courts of Great Britain, an apparent in- 
difference to order of arrangement, showing a lack 
of appreciation of the advertising advantages of 
an exhibition ; the same indifference was also mani- 
fest in the upper gallery. The British educational 
collection occupied a cose § large area, and was 
very interesting on account of the great variety of 
objects shown. Such, for example, were the ex- 
hibits connected with teaching the decorative arts 
as applied to industries. Of these, perhaps the 
most interesting were some drawings and composi- 
tions exhibited by the Art Schools, and especially 
by the Royal College of Art. The work done was 
excellent, and the collection gave sufficient evidence 
that the industrial art training carried on is founded 
on a sound practical basis. As an illustration of 
British decorative art, presumably the outcome of 
the art training schools, no better example could 
be found than the very high-class work which 
enriched the walls and dome of the Peninsular and 
Oriental Steam Navigation Company Pavilion. 
Perhaps an exception must be made for the collec- 
tion of the Technical Institute, in which the work 
exhibited did not always show evidence of practical 
knowledge, but which at all events compared well 
with the similar exhibits made by other countries. 
The exhibit of the Shoemakers’ Technical School 
was a very interesting one, and thoroughly pract!- 
cal. This school is under the direction of the 
Municipal Council of Northampton. The same 
favourable criticism applies to the exhit its of the 
New Mills Technical School, where applied chemis- 
try and the arts of dyeing are taught. Other 
exhibiting bodies were the Coventry Municipal 
Institute and that of Birmingham. Both thes? 
establishments seemed to be worked on very 

ractical lines; the exhibitors certainly did their 
Best to give full information about these schools 
and their organisation. Many other British 
educational establishments were represented, such 
as the City and Guilds of London Institute. 
Other exhibits to be mentioned were those cf the 
Durham College of Science and the English Univer 
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sities. There were also the secondary and prim 
schools, all of them very practical and closely 
studied by French professors and others interested 
in teaching. The Weaving, Dyeing and Printing 
College of Glasgow, the Heriot Watt College of 
Edinburgh, the Leith Navigation School, and some 
others, made very admirable exhibits. In fact, it 
may be fairly claimed that Great Britain, in spite 
of faulty arrangement, contributed a very excellent 
display in this group. ; ; 

The space allotted to Austria for her educational 
exhibit was very restricted, but like every other 
court arranged by that nation, the presentment 
was admirable, and its completeness made it ex- 
tremely instructive and interesting. The same 
criticism applies with even greater force to the 
Hungarian Court, of Group I. We need say no- 
thing of that part of their exhibit referring to 
surgical instruments, music, photography, printing, 
etc., although these exhibits belonging to GroupIII. 
were combined with those of education. A special 
feature was a salon largely devoted to a special 
department on the Ministry of Commerce, known 
as the Department for the Encouragement of In- 
dustry. This department was created in 1892, and 
has done a large amount of good work, some of the 
evidences of which were displayed in this Court. 
These were all the more interesting because no 
other similar displays were to be found elsewhere. 
One function of this department is to organise and 
hold periodical exhibitions of machinery to inform 
different industrials as to the best appliances for 
pursuing their respective industries. These exhibi- 
tions are held in 19 different towns. There are also 
periodical exhibitions of the work done by appren- 
tices ; these are held in 33 different centres, and 
are intended to excite desirable emulation among 
the young men, and also to show how successful 
the various manufacturers are in giving practical 
instruction to their personnel. In connection with 
these latter exhibitions, others are held of those 
exhibits which have received awards, and the State 
grants subventions to employers to encourage them 
in taking pains with their apprentices. The same 
department also provides different classes of machi- 
nery to professional associations, so that these 
bodies may be kept well posted with the latest 
mechanical means for improving production. These 
grants are never made for the benefit of individual 
workmen, and the machines are furnished at cost 
price and on a deferred payment system, the instal- 
ments generally running over a period of 10 years, 
and no interest being charged for the privilege. The 
associations who benefit in this way are obliged to 
accept periodical inspections of the department, 
and to prepare results showing the work which they 
have done. The machinery in question remains the 
property of the department until the payment is 
complete ; this system appears to be scarcely prac- 
tical, if only for the reason that in most cases the 
machinery so supplied, would become obsolete be- 
fore it had been paid for. Thedepartment alsogrants 
subventions to co-operative manufacturing associa- 
tions (a system that has given very bad results in 
France), and it advances money to these associations 
for the purchase of raw material ; this system takes 
us far beyond the domain of teaching, and into that 
which is now called social economy, and this por- 
tion of the Austrian exhibit ought to have been 

laced into the building devoted to the latter science. 

he department has organised professional courses 
of instruction for foremen and workmen, especially 
with regard to the management of new machinery 
and processes. As the workmen must lose a cer- 
tain amount of time in following these courses of 
instruction during which their wages are sacrificed, 
a subsidy is granted for compensation. The training 
Mm question lasts from six weeks to three months, 
the whole of the time being occupied. some 
instances the training is confined to the afternoon, 
the mornings being devoted by the pupils to the 
works where they follow practical demonstrations. 
About 2200 pupils are trained in this way every year. 

Opposite the Austrian exhibit was that of Hun- 
gary, which was entirely independent, and at least 
as remarkable as that of Austria, besides showing 
la addition a very large quantity of interesting pub- 
lished data. The Hungarian Minister of Public 
Instruction publishes a large series of valuab’e 
Teports on education, from which we must content 
ourselves with some very brief extracts. The Hun- 
garian Royal School of Drawing, so far as can be 
judged from the exhibit, is a very admirable institu- 
tion, where industrial decoration takes a leading 
Place. Near this display there was an excellent 


exhibit sent by the schools of industrial teaching, 
and which are divided into professional, art, indus- 
trial, and special schools, each having a particular 
object. Two salons were filled with collections of 
admirably executed works in wood and iron by the 
students who supplied all the decorations for the 
rooms. The Arts and Industries Schools of Croatia 
and Slavonia made special exhibits of almost as high 
astandardasthatof Hungary; these gave full evidence 
of the excellence to which the pupils in the arts and 
crafts have been brought. The system of commer- 
cial teaching has been very carefully organised in 
Hungary, but unfortunately but few evidences of 
it were visible at the Exhibition. The country pos- 
sesses a large number of commercial schools, of 
higher commercial colleges, and also of schools for 
commercial apprentices, no parallel to which is 
found in other countries. In the first of these 
schools the pupils are obliged to study two modern 
languages (one of which is German), applied mathe- 
matics, geography, history, economic and commer- 
cial principles, physics and commercial chemistry, 
bookkeeping, handwriting, and stenography. Book- 
keeping naturally plays a prominent part in the 
course of study. The higher commercial schools 
which are distinguished from the former, belong 
strictly to secondary training ; they give courses 
of study to certificated pupils fromthe lower schools; 
a — course of training for Oriental commerce, 
and the highest course for normal commercial teach- 
ing. The object of these advanced establishments 
is evidently to continue and to improve the studies 
commenced in the lower schools. The chief work 
done in the Oriental commercial branch is the teach- 
ing of languages, but the course also includes geo- 
graphy, ethnography, commercial international law, 
methods of transports, &c. The normal school 
trains teachers for the commercial institute. The 
schools for commercial apprentices are established 
for the benefit of pupils who have gone into a com- 
mercial establishment before they had reached the 
age for the completion for the ordinary compulsory 
teaching, and the classes are held in the evening 
and on Sunday; the different communes of the 
Empire are obliged to maintain schools of this class, 
which shows that they must exist in considerable 
numbers. A further investigation of the extremely 
interesting Hungarian exhibit, whether on the 
ground floor or on the first storey in the building 
on the Champ de Mars, showed that superior educa- 
tion was well represented. There was a scientific 
section sent by the University of Koloszvar; there 
was the exhibit of the Royal Poletechnic School, 
which is in reality a university for technical'science, 
and which is divided into five branches: those of 
architecture, mechanical engineering, civil engi- 
neering, industrial chemistry, and a general section ; 
this last named is intended for the students who 
are training for professorships, and desire a general 
education. The average number of students is 1500. 
The exhibits from this university gave a high idea 
of the efficiency of the system followed. On the 
upper gallery were the exhibits of the Royal 
Academy of Mines and Forestry, of Selmeczbanwa, 
the most interesting part of which was the mining 
collection. The mines portion of the Academy is 
divided into three schools, those of mines, metal- 
lurgy and the iron industry. The course comprises 
three years of study and two years of practical work, 
in a special department of mining administration ; at 
the end of this course the successful students receive 
final diplomas. 

The Russian Section was of extreme interest, 
although the information available was not nearly 
as complete as that of Hungary. We will pass 
over the exhibits belonging to Group III., photo- 
graphy, printing, and the like, and which do not 
belong to our subject ; but a word should be given 
to the splendid exhibit of the Schischkoff Type- 
Founding Company. Some very interesting dia- 
grams were prepared by the Minister of Finance, 
illustrating the industrial development of Russia. 
Technical and professional teaching were well repre- 
sented, especially by the Technical Railway School. 
There were also exhibits from the Primary Arts et 
Métiers School, which showed excellent drawings, 
and carefully prepared models. Near these came 
the exhibits of the Superior School of Arts and 
Industries (Ecole Supérieure d’Arts et Métiers de 
la Manufacture des Trois Montagnes), suggesting 
an admirable system of technical instruction. 


Speaking generally, there exist in Russia three 
types of schools: the secondary technical schools, 
the lower technical schools, and the industrial 





schools. In the first are trained the students in- 


tending to become employés for the managers and 
engineers of industrial establishments ; in the 
second, training for special industries is followed. 

We will not stop to give details on the results 
obtained, but they appear to be extremely satisfac- 
tory; there are in all 240 of these industrial 
schools with a collective revenue of 15 millions of 
roubles. It should be added that manual work is 
also closely followed in all the primary schools, 
with good results ; this feature of the system has 
a special value in Russia, where small handi- 
craft industries are carried on throughout the 
winter in almost all the dwellings of the Russian 
peasants. Another important educational establisk- 
ment is the Polytechnic of Riga, which is as remark- 
able for its magnificent building as for its course 
of training. The Polytechnic Museum of Moscow 
is another celebrated educational establishment 
somewhat similar to the Musée des Arts et Métiers 
of Paris ; it contains a very famous collection of 
mechanical models, drawings, and machines, as 
well as samples of materials. It is, in fact, an in- 
dustrial museum which has an important influence 
on general instruction. Numerous establishments 
have been created in Russia for the development of 
commercial training; one of these, the school founded 
at Kieff by the merchants’ guild, sent a very com- 
_ exhibit to Paris; this school is on quite a 
arge scale, having more than 400 studentsand a 
corps of 42 professors. There were also exhibited 
data and interesting details sent by the Société 
Muscovite, which is specially interested in com- 
mercial training ; its courses of teaching are fol- 
lowed by a very large number of students, including 
a eonsiderable proportion of persons actually en- 
gaged in commerce. Of these students, 15 per 
cent. are shopmen and 13 per cent. are clerks, 
There is also the commercial school of Peter the 
Great at St. Petersburg. In all, Russia possesses 
64 establishments of this kind with 14,000 students. 
The manual training of children in primary schools 
does not appear to have been developed as yet. 

We may pass over very rapidly most of the 
exhibits of this group, contributed by other coun- 
tries. Italy is practically absent from Group L., 
although in Group III., connected ,with it, there 
are some musical instruments, very fine examples 
of photography, and absolutely magnificent speci- 
mens of printing. From Spain, exhibits were sen 
by some of the art and industrial schools, such as 
that of Bilbao, which was created by the Council 
of the Province, independently of the Government, 
and with the assistance of the Municipal Council of 
the city. There were also exhibits illustrating the 
systems of teaching in various commercial and 
industrial schools for both sexes; nothing was to 
be seen, however, which suggested great educa- 
tional activity in the country. Much the same im- 
pression was produced by the exhibit from Por- 
tugal, whose commercial prosperity does not seem to 
be influenced by any systematic efforts made in 
training -for trade or the professions. There were, 
however, some interesting exhibits from the indus- 
trial school of Marquez de Pombal, where a very 
varied technical and industrial method of teaching 
exists ; theoretically, almost all the arts and crafts 
are attended to, but so far as could be judged 
from the exhibit, without much’ practical result. 
There is, it is true, an Industrial and Commercial 
Institute at Lisbon, but as this was represented 
almost wholly by a very fine series of drawings of 
the establishment, no indication was afforded as to 
its value in education. The principal exhibit of 
Sweden in Group I. was made by a school specially 
devoted to the art of printing and binding books 
and auxiliary industries ; this school does excellent 
work, but it is, of course, specialised within narrow 
limits. The school of decorative and industrial 
arts at Stockholm is of a somewhat elementary 
character. Norway made a very admirable exhibit 
of its system of primary instruction ; there was a 
remarkable official collection relating to hygiene, 
which would have been better placed in the Social 
Economy Building. Commercial edu:atinon was 
represented only by the school of Otto Treider, of 
Christiania; this school has no less than 900 
students, a sufficient indication of its importance, 
and which, according to the requirements or 
opportunities of the pupils, gives short courses of 
three, six, or twelve months; foreign languages, 
French, English, and German, are specialities of 
this school. There were also the contributions 
from the technical schools of Bergen, Christiania, 
and Drontheim, as well as from the professional 
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specially devoted to training capable workmen. 
Denmark was scarcely represented in Group L., 
excepting by the school of book printing and 
binding ; arts which are followed with remarkable 
success in this little country. 

There only remain the United States to be 
considered. Here, Group I. was clearly separated 
from Group IIL., where an excellent display was 
made, in which as may well be imagined, type- 
writing machines were a conspicuous feature. As 
in almost every other group, the United States 
was remarkably strong in its educational exhibits, 
which were inclosed within a pavilion of the usual 
order of architecture. The number of American 
exhibitors in the group was as follows : 


Exhibitors. 

Class 1. Elementary Education a | 
» 2. Secondary ” 50 

», 3. High % Tee. 

» 4 Art na ve a 8 

» 5. Agricultural “ sent ne A 

» 6. Special me 31 

Total - 261 


The various schools and other educational estab- 
lishments which were represented in this Section 
were clearly separated, and to each was allotted 
sufficient space, thanks to the arrangement devised 
by the American Commission, and consisting, so far 
as the documentary exhibits were concerned, of 
well arranged compartments with shelves and 
wooden frames, hinged around vertical posts. Sup- 
plementing these drawings, diagrams, and printed 
data, was a series of well edited tracts of the dif- 
ferent branches of teaching represented, and which 
were distributed freely to the visitor. First may 
be mentioned the schools of decorative art and 
those for industrial teaching ; as regards drawing, 
it may be remarked that the United States very 
properly make this a general branch of teaching, 
because it applies to almost’ all industries and is of 
continual service to the workman. Methods of 
manual training become more and more general, 
and in at least one school is carried as far as the 
actual manufacture of machinery which is thrown 
into the market to compete with the work of regular 
shops. The drawings which were exhibited by 
many of the schools, especially by those of Massa- 
chusetts, were excellent and gave a good idea of the 
results obtained. It is probably not too much 
to say that the systems of technical and scien- 
tific education followed in the United States are 
more satisfactory in their results than those of any 
other country. Speaking very broadly, they may 
be divided into three groups: first, private estab- 
lishments, devoted entirely to this class of teaching, 
and which are independent and outside of State or 
central Government control; second, the schools 
which are part of a more general organisation, and 
form collectively a University; and, third, the 
great schools which are dependent upon State or 
Central Government grants, and which for the 
most part are component units of a University. 
Among the establishments which were most con- 
spicuous in their exhibits was the Massachusetts 
Institute of Technology ; no less than thirteen dif- 
ferent courses of training are followed here, each 
having a duration of four years, and referring to 
civil engineering, mechanical engineering, mining 
engineering, metallurgy, architecture, chemistry, 
electrical engineering, biology, chemical engineer- 
ing, sanitary engineering, naval architecture, &c. 
The average strength of the Institute is about 1200 
students. The Lehigh University is also a very 
high-class technical institute of more modest pro- 
portions than the Massachusetts Institute of Tech- 
nology, and with a more limited programme. Besides 
these, there were represented at the Exhibition the 
Stevens Institute of Technology, the Polytechnic 
Institute of Brooklyn, and the similar establish- 
ment at Chicago, founded by Mr. Armour. This 
last-named has a wide range of study. Mention 
has also to be made of the School of Mines, 
Columbia College, New York ; and of the Cornell 
University ; there were, of course, many other 
educational establishments represented at the Ex- 
hibition, and all them well represented ; in fact, 


no other country afforded such complete means of | i 


information about its educational system as the 
United States. A few words should be added as 


to the commercial schools of the United States as 
represented at the Exhibition ; such establishments 
are known as commercial or business schools, but it 
must be borne in mind that commercial training 
forms a special course, both in the universities and 
in the superior schools. 


It is estimated that no 


less than 124,000 students follow these commercial 
courses at one or other of the establishments. 
There are besides commercial colleges, of which a 
good example is that founded by Mr. Packard, of 
New York, and which was well represented at the 
Exhibition ; the exhibit was so arranged as to dis- 
play the details of the system followed and the 
results obtained. 

Speaking generally, the educational exhibits 
from all the principal countries were very com- 
plete and full of interest, with the exception of 
Germany, who made no pretence to a complete 
display. 








ENGINEERING SCHEMES IN 
PARLIAMENT. 

Tue plans and preliminary notices of all engi- 
neering schemes to be considered in the next 
ordinary session of Parliament—in the spring of 
next year—were lodged on Friday of last week ; 
and it was found that the total was 362, as com- 
pared with 422 last year. Of the total applications, 
196 were for provisional orders, as against 242 a 
year ago. The number of sets of plans relating 
to railway Bills for England and Ireland was 46, 
against 51 for the United Kingdom last year ; to 
tramways 26, against 31; and to miscellaneous 
Bills 94, against 98. In each case, of course, the 
figures of last year included Scotch Bills. The 
total of Bills and provisional orders together, 
however, show a falling-off of 55, as compared with 
a year ago. This decrease follows on a period 
of steady increase lasting for several years, and 
the total is still higher than it was a few years 
ago. The sets of plans deposited with respect to 
miscellaneous Scotch provisional orders was 22, 
and, but for the new legislation, the whole, or 
almost the whole, of these would have been pro- 
moted as Private Bills. The plans for Scotch 
Private Bills last year numbered 21 sets. The 
documents with reference to nine Scotch electric- 
lighting provisional orders were also deposited, 
against seven provisional orders a year ago. 


Rartway PrRovects. 


Last week (page 708, ante) we described all the 
Scotch railway projects, and the programme of 
improvements and widening works being under- 
taken at this time by the important railway com- 
panies in England ; as well as the numerous deep- 
level tube-tunnel electric railway schemes for 
London (page 707, ante), so that only a few 
miscellaneous schemes call for reference now. 


Licnt Raitways AND TRAMWAYS. 


We have grouped under one heading Bills relat- 
ing to light railways and tramways, it being exceed- 
ingly difficult to fix any line of demarcation be- 
tween the two. In fact, there are cases in which 
practically identical schemes are being promoted—in 
the one case as tramways, and in the other as light 
railways. Of course, where private companies are 
concerned they will, other things being equal, pro- 
ceed under the Light Railways Act; as in case o 
the ultimate purchase of their undertakings by 
local authorities, a fairer price is given for a light 
railway than foratram line. Nevertheless, some 
public authorities, who are unaffected by financial 
considerations of this character, are seeking powers 
to construct as light railways a number of lines, 
which, to all intents and purposes, appear to be 
really tramways. ‘This is the case with the Rural 
District Council of Croydon, who seek powers to 
make a line along the London road from the 
Graveney Brook at Tooting to Croydon, and thence 
to Mitcham. The Corporation of Crewe are also 
seeking powers to construct a number of lines 
of a similar character in the townships of Monk’s 
Coppenhall and Crewe ; whilst the Rural District 
Councils of Dartford, of Halesowen, near Bir- 
mingham, and of Barton-on-Irwell, near Man- 
chester, are likewise promoting projects of this 
character. Amongst the most important light 
railway schemes now presented to Parliament is 
one fora line in West Cumberland, which, start- 
~ i at Cleator Moor, a little south - east of 
Whitehaven, is to pass through the latter on to 
Maryport, vid Moresby, Workington, and Flimby. 
The total distance is about 203 miles, and the line 
would seem to closely parallel the existing railway 
connections. An even more ambitious proposal is 
one to construct as a tramway a line along the 
same route so far as Maryport; but, instead of 





making this a terminus, it is proposed to continue 





the tram line another 12 miles or so to Silloth, 
passing through Allonby on the way. As will be 
seen, in this case the tram line is 12 miles longer 
than the light railway, and shows that no idea of the 
relative importance of the two schemes is afforded 
by the headings under which they are classed. 

Another considerable undertaking is the proposed 
Warrington and Northwich Light Railway. This 
line will have a total length of some 22 miles. The 
route followed is from Warrington, through Stockton 
Heath, Stretton and Great Budworth, to North- 
wich, and thence back to Stretton again by 
another route, passing through Barnton, Little 
Leigh, and Lower Whitley. In the Sheffield district 
it is proposed to construct a light railway between 
Rotherham, Tinsley, and Tickhill. The route 
chosen is from Tinsley, through Whiston, to Tick- 
hill, a distance of about 12 miles ; and, in addition, 
there will be a short branch from Brinsworth, near 
Tinsley, to Rotherham. In the New Forest, a 
company is seeking powers to construct a light 
line, about 2 miles long, from Lyndhurst Road 
Station, on the South-Western Railway, to Lynd- 
hurst. In North Wales, a line is proposed from 
Pwllheli, on Cardigan Bay, to Porthdinlleyn, on 
Carnarvon Bay, a branch from this line at Bod- 
fean being carried on to Pistyll. The total length 
is about 11 miles. The Potteries Electric Traction 
Company, Limited, are seeking powers to construct 
a number of short lengths of line in Stoke, New- 
castle-under-Lyme, Longton, and Hanley; whilst 
further south the Worcester Tramways Company 
are proposing to construct a light line in the 
suburbs of the city. In the same part of the 
country, light lines are being promoted by the 
Essington and Ashmore Light Railway Company, 
being extensions of their authorised lines at Wed- 
nesfield, Essington, and Shortheath. 

There would seem every prospect of a pretty 
little fight with respect to the Bill promoted by 
the Sandgate and Hythe Electric Company, 
Limited, for the construction of a light railway 
from Folkestone to Sandgate and Cheriton, and 
back to Folkestone by another route. Tramway 
Bills, which appear to clash with this proposal, are 
being promoted by the Cheriton Urban District 
Council and by the Corporation of Folkestone. 
Another Kentish proposal is for a light line between 
Canterbury, Whitstable, and Herne Bay, the total 
length being 7 to 8 miles. This line will parallel 
the existing railway pretty closely ; but as the latter 
is operated by the South-Eastern and Chatham 
Companies, it is not impossible that any opposition 
they offer may receive scant attention from Parlia- 
ment in view of the notorious inefficiency of their 
train services. Another proposition affecting the 
southern counties is for a line 3$ miles long in 
Hayling Island, from South Hayling to East Stoke. 

In Lancashire a very large amount of light 
railway and tramway work is projected. Thus, 
there is a scheme for a light railway from 
Turton to Darwen, there being a junction at the 
boundary of the Turton township with the Bolton 
Corporation Tramways. This and the Bill pro- 


f|moted by the Urban District Council of Barton- 


on-Irwell, seem to be the only proposals under 
the Light Railways Act, but, as will be seen 
in the Table below, a great number of local 
authorities in this county are promoting Bills 
for tramway lines, and these are in many cases 
so connected up with existing tramways that there 
seems a prospect shortly of being able to travel 
from one end of Lancashire to the other entirely 
over light railways and tramways. Similar activity 
is being shown in other parts of the country; 
and in a number of cases, as at Blackburn, Brad- 
ford, and Bolton, power is sought by the local 
authority to operate lines lying outside their 
boundaries ; and in other cases the proposals in- 
clude the appointment of a joint board of manage- 
ment by the different urban or district councils 
interested. 

Considering how strong was the prejudice of the 
public against electric traction, only some eiglit or 
ten years ago, the change in opinion is very notable, 
the most striking conversion being that of the 
London County Council. When, a few years back, 
it was proposed to introduce electric traction in 
some of the least prepossessing London suburbs, 
the more eloquent County Councillers protested 
against the disfigurement of London streets by - 
greedy capitalists grasping for dividends; whilst 
now we observe some of these same gentlemen are 
vigorously supporting a Bill to introduce electric 





tramways down Victoria-street and along the Em- 
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pankment. Itis probable that, for the Victoria-street 
portion, at any rate, the conduit system is to be 
employed ; but, apparently, the overhead system is 
to be adopted for the bulk of the work projected in 
the Bill promoted by the London County Council. 
The total length of the lines pro amounts 
to 28$ miles, mainly double track. The most 
important line will run from Scrubbs-lane, Ham- 
mersmith, to Fulham; thence to Cheyne Walk, 
Chelsea, and along the Chelsea Embankment, Buck- 
ingham Palace-road, Victoria-street, and the Vic- 
toria Embankment, to Blackfriars Bridge. From 
Fulham a branch will extend to Putney, whilst 
another branch will follow the Grosvenor-road to 
Grosvenor Wharf, and connect with the South 
London tramways across the Vauxhall Bridge. An- 
other line will run from Camberwell Green along 
Grove-lane to Lordship-lane, and thence over the 
hill down the London-road into Lewisham. A 
third important line is suggested from Wandsworth 
along Garrett-lane, through Tooting, to High-street, 
Streatham. Most of these proposals should excite 


little opposition, though it would seem well not to District. Promoters. 
carry tramways into such a busy and comparatively | Clydebank: Corporation. 
narrow thoroughfare as arse a oc mae sisi Company. 

The London United mway Company, Ltd., : a alse set 
are seeking powers for a number of impor- — District. Guceamaioe 
tant lines in West London and suburbs. One| Cummingston to Elgin. Sir William Gordon Cum- 
scheme is for a line from Kew-road, Richmond,|_ _ pr ming. 
through Mortlake and Putney, across Barnes | Paisley and District. Company. 

Paisley. Corporation. 


Common and over Hammersmith Bridge; whilst 
asecond line, starting at Hammersmith, is to pass 
through Shepherd’s Bush into the Uxbridge-road, 
and thence into the Paddington district, along the 
Latimer and Lancaster roads, proceeding down 
Westbourne Park-road and up Maida Vale West to 
St. John’s Wocd-road, and thence along the north 
of Regent’s Park. Another proposal, which would 
seem to clash in some respects with a Bill sub- 
mitted by the Corporation of Kingston, is for a 
line from Hampton Court, across the river, and 
through Thames Ditton to Kingston and Hampton 
Wick. Other linesare proposed from Twickenham 
and Isleworth to Brentford and Ealing. 

In the provinces, the most important proposal 
seems to be that already mentioned, for a tram from 
Cleator Moor through Whitehaven, Workington, 
and Marypoint, to West Silloth; whilst on the 
opposite coast, an important scheme is ~~ by 
the Tyneside Tramways Company for a line from 
Newcastle, to Walker, and Tynemouth. In Lanca- 
shire, the Lancashire Tramways Company propose 
lines at Newton-in-Makerfield, Worsley, Bolton, 
Leigh, and Little Hulton, with a junction at 
Huyton with the authorised Liverpool and 
Prescot Light Railway. In Yorkshire, the United 
Kingdom Light Railway and Electrical Syndicate 
seek to establish tramways at Normanton, Whit- 
wood, Castleford, Pontefract, and Featherstone. 
We give below a list of the towns or districts in 
relation to which proposals have been lodged for 
the construction or working of tramway lines. 


By Locat AUTHORITIES. 


Ashton - under- Denton. Liverpool. 
Lyme. Darby. Lowestoft. 
Bexley. Devonport. Manchester. 

Birkdale Dover. Middleton. 
Blackburn Dukinfield. Mossley. 
Blackpool Kecles. Northampton. 
Bolton. Folkestone. Pontypridd. 
Bournemouth. Handsworth. Royton. 
Bradford. Hull. Sheffield 
Burton-on-Trent. Hyde. Shipley. 
Bury. King’s Norton Smethwick. 
Chadderton. and Northfield. Stalybridge. 

heriton, Kingston - on- Wigan. 
Chester, Thames. Willesden. 
Colchester. s. Wimbledon. 
Crompton. Littleborough. 

By Private PRomorers. 

Allonby. Hampton Wick. Portsmouth. 
pemingham Hendon. Richmond. 
eee Kingston. Scarborough. 

a Lonesingtoa. suleth. 

n. igh. nemouth. 

Cleator Moor. Marepiet: alker. 
aaa Moresby. Weston - super- 
F ing. Mortlake. Mare. 
Faatherstone. Newton - in- Whitehaven. 
Feely. Makerfield. Whitwood. 
Gant: Normanton. Worcester. 
on . Pontefract. Workington. 
— Pontypridd and Worsley. 

ampton Court, Rhondda Valley Wrexham 


. Light Railway works, for which an extension of 
— is demanded, are as follow: Bridlington and 
orth Frodingham, Hadlow Light Railway, Isle of 


Suffolk Light Railway, Pewsey and Salisbury Light 
Railway, Welshpool and Llanfair Light Railway, 
and Tanat Valley Light Railway ; whilst the London 
and South-Western Railway seek to abandon the 
construction of the Ratfyn and Shrewton sec- 
tion of the Amesbury and Military Camp Light 
Railway authorised in 1898. 


Scorcn Tramways. 
The Scotch tramway schemes number eight, but 
two of them are for the town of Paisley, where the 
people are strongly divided on the question as to 
whether the corporation or private enterprise should 
eege- a system, largely because several promoters 
ave offered advantageousterms. The additions to 
the Glasgow Corporation tramways include 13 miles, 
and to the Dundee system 4 miles, while the Fal- 
kirk system is to be about 6 miles in length. Sir 
W. Gordon Cumming’s line is from the Highland 
Railway station at Cummingston to the town of 
a through his own estate. A list is given 
elow : 


Before leaving the subject of traction, we 
note that a number of County Councils are 
seeking sanction for new bye-laws concerning 
light locomotives on highways. These should 
be carefully watched, and energetically opposed 
if unreasonably stringent. Owing to the remark- 
ably efficient brakes with which motor cars are 
equipped, and the facility with which they can 
be steered, it is absolutely certain that they can 
safely be run at much higher speeds than horsed 
vehicles. A very striking confirmation of this was 
afforded in the police courts the other day, when 
a policeman gave evidence that a drunken man 
careered down the Strand on a motor car at a speed 
of 15 to 17 miles per hour, and yet, it appeared, 
did absolutely no damage. No one, of course, ex- 
cuses such a speed in such a thoroughfare; but 
everyone knows that had a drunken man attempted 
to drive’ a hansom down this street, at even half 
the speed quoted, a serious accident would be 
almost inevitable. The limiting legal speed for 
motor cars might very fairly be fixed at 10 per 
cent. more than that for a horsed vehicle, a 
regulation which would err on the side of safety. 


(Zo be continued.) 








MACHINE TOOLS AT THE 
NATIONAL SHOW. 

Tus year, at the National Show, the firm 
of Messrs. Alfred Herbert, Limited, of Coventry, 
has surpassed all its previous exhibits, and this 
is saying a great deal. But interest centres not 
so much now in the machine tools themselves, 
with several of which we have previously made 
acquaintance, as in the operations which were being 
performed uponthem. The public were afforded the 
opportunity of witnessing work being done on bars, 
and castings, tooled under the most economical 
conditions possible in a modern workshop. There 
was no cutting wind or nibbling at a job, but piles 
of bars and castings were stored close by, waiting to 
be tooled for the firm’s own products at the usual 
shop speeds and feeds. Bar work was being done 
by the automatics up to 2} in. in diameter, and 
castings ranging from those of small dimensions 
to over 13 in. in diameter, on semi - automatic 
turret lathes. Though the automatic and semi- 
automatic machines have already been illustrated 
in ENGINEERING, the operations themselves have 
not been ; and we are glad to be able to present our 
readers, by the courtesy of Messrs. A. Herbert, 
Limited, with a full account of these, and with 
illustrations of the principal tools, and rigs-up 
employed in their performance. 

The balanced handle for a lathe screw seen in 
Fig. 1, page 734, was being turned from bright bar on 
the No. 2 automatic screw machine, a smaller size of 
which was illustrated in ENarngerine for June 15 
last, vol. lxix., page 780; a piece of work which 
affords a good illustration of the use of wide form- 
ing tools—the profile of the handle being turned 
by a tool cutting along its entire length at once. 


matic, and the handle was being finished in two 
minutes and a half from plain bar. The sequence 
of operations is as follows : 

The bar is fed through the automatic chuck, and 
a box tool, Fig. 2, on the turret, rough turns a stud 
at the ends. (It is well to note, by the way, that 
the drawing of this tool, with others to follow, is of 
that class in which sections and external views are 
combined in one, in a manner that is now generally 
understood, a practice which is becoming adopted 
in many shops in preference to making distinct and 
separate views.) The shank A, Fig. 2, is gripped 
in one of the holes in the turret, and receives the 
holder B, on which the tool C is held in its pad— 
being clamped by a bolt, with washer above. The 
bar to be turnedis steadied against the tool by 
the Y-guides D, also clamped in, and adjustable 
radially in their pad. The finish of the stud to 
diameter is done by a tool identical with Fig. 2, 
but held in the next hole in the turret, and taking 
a finer cut ; in the next operation, a steady, Fig. 3, 
comes round in the turret, comprising a bush A—the 
actual steady—pinched in a holder B, and encircles 
and supports the shouldered stud, thus sustaining 
the work against the severe stress of cutting down, 
now done by the form, or profile tool A, in Fig. 4, 
clamped in the holder B, which is bolted on the 
front of the cross slide. This profiling, over a 
length of 4in., was being done ata lineal speed 
of 60 ft. per minute, thanks to the flood of lubri- 
cant and the ample support afforded. The form 
tool A, of course, retains its sectional shape per- 
manently, since it only requires regrinding on its 
top face. Finally, a cut-off tool, Fig. 5, held in 
the open-side tool-post on the back of the cross- 
slide severs the handle, completing the convexity 
of the end in doing so. 
On a screw machine adjacent—the No. 3 auto- 
matic, the bush and pad bolt shown in Fig. 6, were 
being produced—both pieces in one cycle of seven 
operations, at the rate of four pairs per hour. The 
reason why these are made in pairs is to insure. an 
equal number of each being produced, the two 
being employed together for securing the tools 
held in the turret on its own class of machine. 
In the earlier series of operations the bush is 
formed. The bar is first fed through, centred, 
faced, and the small radius a, Fig. 6, turned with 
the box tool seen in Fig. 7, in which A is the 
centring tool and B the facing cutter, the radius 
cutter being shown separately in Fig. 8. The hole 
is next drilled with the two-fluted drill shown in 
Fig. 9, A, in its holder B, which is gripped in the 
turret. A plentiful supply of oil is shot along the 
drill as long as it continues working, but when the 
turret is turned round to the next tool the oil 
supply is automatically shut off. These two-fluted 
drills are found to do more work and do it better 
than the twist drills in this class of operations. The 
bush is next cut off with the stepped or shouldered 
tool shown in Fig. 10, held in the open-side tool- 
post on the back of the cross-slide. 
The bar is now fed through the automatic chuck 
to a length sufficient to form the pad bolt, and its 
stem is rough turned with a box tool, which we 
need not illustrate, as it is identical in design with 
that shown in Fig. 2. A similar tool follows with 
a finishing cut. The end is next screwed with 
§-in. Whitworth dies, held in the self-openi 
die head of the firm, the automatic action of whic 
prevents the necessity of re to reverse the lathe 
for running the dies off. inally, the finished 
piece is severed with a plain tool held in the open- 
side tool post on the front of the cross-slide. Amplé 
lubrication is provided by a pump driven from the 
countershaft and fitted with distributing pipes. 
On the next screw machine, the No. 4, a large 
bush, Fig. 11, was being produced from bright bar ; 
a rather heavy piece of work, involving the removal 
of a considerable quantity of material by turning 
and by drilling. Three such bushes were being 
made in an hour, but in the firm’s shops at Coventry, 
six of these machines are served by one man, which 
reduces the labour cost of each piece to less than 
@ penny. 
After the bar has been fed through the chuck, 
it is centred, and faced by a tool similar to that 
shown in Fig. 7, but, of course, of larger dimen- 
sions, followed by a box-tool resembling that in 
Fig. 2, also larger. But a drill is likewise mounted 
in the centre, so that turning and drilling proceed 
simultaneously. And in the centre of the next 
box-tool, also like Fig. 2, a reamer is set for rough 
reamering. These afford examples of the latest 








Thanet Light Railway, Lizard Light Railway, Mid- 


The movements of the machine are wholly auto- 





practice in lubrication, for both drill and reamer, 
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shown in Figs. 12 and 13 respectively, have oil | piece is first held by its outside taper at a, in 
channels through which the lubricant is forced | special serrated chuck jaws, one of which is shown 
under pressure to the cutting edges. The hole is|in Fig. 16; and is rough drilled with the tool, 
finished with an eight-fluted reamer carried in a/| Fig. 17, which is gripped by the holder, Fig. 18, 
floating holder in the capstan, seen in Fig. 14. In | held in the turret. e object sought in serrating 
another operation the thread is cut with 14-in. dies, | the drill is the rapid breaking up of the chips. The 


by the handle C, and adjustable for radius, and ig 


thus thrown out to its larger radius after insertion 
and thrown in again for its withdrawal after cutting. 

The tapered part c, Fig. 15, is chased by a 
common comb tool, and the device used for its 
guidance is a bar set to the taper at the front of the 
headstock to the right, so becoming a former to the 


in a self-opening die-head held in the capstan. | fuse body is then further rough-bored with the 
Finally, itis cut off with a tool of the same shape spiral cut serrated reamer, Fig. 19, and finished | tool. A similar device is used for curvilinear work, 


as that shown in Fig. 10. 


























| with the smooth-edged one in Fig. 20, each being | the bar being curved in this case. 


Fig. 3. 




































































































































































































































































We will now leave bar work, and turn to the | 


castings which were being tooled. A fuse body, of 
gun-metal, Fig. 15, for shrapnel shell, was bein 
produced on a chasing saddle lathe, the gene: 
design of which, though not the identical. one 
shown, can be gathered a reference to illustrations 
in ENGINEERING, vol. Ixvi., page 709, and vol. lxix., 
page 784. This wasa particularly interesting piece 
of work, by reason of its tapers, and the recessing 
done; 44 minutes was the time occupied. The 




















held in the turret. The box tool, Fig. 21, next; In the next operation, the piece, Fig. 15, 18 
comes round, and A faces the flat portion, while | reversed in the lathe, and held on the end A of the 
B forms the bevelled face, the tool being steadied drawback arbor in Fig, 23, and the outline at «mn 
by the projecting centre pin. The recess b, in| Fig. 15 is then turned with a form tool gripped in 
| Fig. 15, is Po unbored, and for producing this the the open-side tool post, on the front of the pete? 


|special tool, Fig. 22, is used, held in the turret, | slide. The recess at the back of the part d whi 
'and it embodies a very neat bit of scheming. Since has to be threaded externally is next turned with 8 
_the cutting tool A, by which the recess 6 in Fig. 15 tool held in another open-side tool post, but on — 
'is bored, could not the smaller bore in front, | back of the cross-slide. The part d is finall, y pes 
|it is carried in a little eccentric sleeve B, operated with the spring die in Fig. 24, carried in a suitable 
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holder, so completing the fuse body in nine opera- 


e The largest castings being tooled were the spindle 
gears, Fig. 25, used for the 8-in. friction back- 
eared headstock of the firm. These were done on 
the large inclined hexagon turret lathe, an illus- 
tration of which may seen in ENGINEERING, 
yol. lxix., page 781. The gear blanks were tooled 
within 50 minutes each, in two sets of operations, 
the first set on one side, the second on the other side 
andedge. The first series is done on all the parts that 
can be attacked from the side A ; the second, those 
from the side B and on the edge. It is clear that 
the surfaces of A much exceed in area those of B, 
yet the first are done in 25 minutes, against 
93 minutes occupied in the second. The difference 
is due to the large array of tools which is brought 
to bear simultaneously over A, amounting to six in 
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In the next operation another series of roughing 
cuts is taken with tools in a similar holder, and the 
bottom f, of the gear blank, is faced with a couple 
of tools, Fig. 28, held in the square turret. Here, 
also, economy is studied, for the two tools break 
up the rough face easily, and the length of their 
traverse is but half the width of the face being 
turned. In the third operation, in which the 
finishing cuts are taken, six tools act simultaneously, 
all turning to fixed dimensions. The holder used 
is very much like that in Figs. 26 and 27, but 
modified to take broad finishing tools, one of 
which faces the bottom f of the blank, and the 
other, Fig. 29, forms the face 6, and the shoulder e, 
adjacent with radii. The bored hole a, in Fig. 25, 
is finished in a subsequent operation by a 3}-in. 
floating shell reamer. 

Afterwards the piece is re-chucked, and the side 








Fig . 26. 


























































































all at one particular stage, five being in a holder 

and one on the cross-slide. A holder, as fixed up 

for four tools, is shown in Figs. 26 and 27. It is 

— to the hexagon turret, and its details are 
ese : 

First of all, the boring cutter A, Fig. 26, is 
brought into action, being pinched in a bar B, 
which is fitted into the body of the holder C. This 
is fed to a certain distance into the hole a, Fig. 25, 
until a facing cutter on the square turret comes into 
action at b, Fig. 25, at which instant the attendant 
slows the speed down by moving the lever in front 
of the headstock. A feature of this lathe is that it 
permits of six changes of speed on each step of the 
cone—changed by lever without stopping the run- 
ning. The cutter D, Fig. 27, bores the internal 
sage of the rim at b b, and the cutter F turns the 


id. The facing cutter E, held in the bori 
bar, Fig. 26, attacks the face c of the boss. es 











B is turned, and the wide portion e of the edge, 
across which the teeth have to be cut, an operation 
which is simple by comparison with those already 
described, and need not be treated in detail. It 
includes six operations of facing and finishing cuts, 
five of which are done with tools held in the square 
turret. 

A troublesome job is the fulcrum ring shell, 
Fig. 30, for chucks, which was being produced on 
the No. 5 capstan lathe, the difficulty being due to 
the fact that fhe piece is liable to spring, which pre- 
cludes heavy cutting, and that.it is made in malleable 
castiron. Tooling this piece occupied 48 minutes, 
and involved nine operations ; the casting being 
held in a three-jawed chuck with special soft jaws. 
Boring is done first, and as there are three 
internal diameters, these are roughed and finished, 
two at a time in three operations; with common 


round in succession in the turret. The form com- 
mon to each of these bars is shown in Fig. 31, 
together with the tools in place. The free end of 
each bar is steadied in the chuck by a bush fitting 
into the latter. Facing is the fourth operation, 
the tool being held in an open-side tool-post on the 
front of the cross-slide. In the next, a recess is 
turned behind the part to be threaded, done by a 
tool held in a post at the front of the cross-slide. 
Then the thread is chased, the chasing tool being 
pinched in a holder held in the round tool-post at 
the back of the cross-slide. 

The work is now rechucked, and liability to 
spring is neutralised by the draw back arbor shown 
in Fig. 32, and which is attached to a special 
chuck-plate. The arbor is provided with a split 








bush A at the front end, having three saw cuts 
radially (one being right through and two partly 


Fig . 27. 
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through) over which the fulcrum ring shell is 
slipped and secured by drawing the tapered end B 
of the arbor inwards. The rest of the work is 
done with plain tools, in three operations. 

Apart from the interest of the fixing up of tools, 
and the operations just described, there is the 
insight afforded of the methods of the up-to-date 
shop ; the contrast between which, and that of 
many shops still existing is most marked. We 
propose to look at this matter very briefly from the 
two points of view of centralisation, and of the 
principles which underlie the arrangements for the 
operations on any given piece of work. 

By centralisation we mean the settling all details 
in the office, so leaving nothing to the initiative of 
the men in the shops. This has been a sore point 
in many English firms, and a cause of friction be- 
tween the office men and the foremen. Attempts 
have in some cases been made to substitute the 
office regulation of details for that which had pre- 
vianiiy $08 left in the hands of works’ managers 
or foremen, and, in a lesser degree, cf leading hands. 
But these can only be successful when the office is 
in — of practical men, in which case concentra- 
tion is by far the better system. 

With regard to the fixing up of tools in turrets 
and on cross-slides, held singly and in holders, at the 
stand of Messrs. A. Herbert, Limited, it would sur- 
rise many workmen, and some employers, trained 
in the old heterogeneous ways to learn that all these 
are designed and drawn to full size in the offices of 
the firm, and sent out to the men to be worked to 
rigidly. Even the smallest radii on corners of 
work, the radii on tool edges, and their angles, are 











tools held in three separate boring bars coming 





drawn to full size, and also dimensioned. There is 
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literally nothing at all in the way of initiative left 
to the workmen, no chance for them to fall into 
error of judgment when making tools and holders. 

Then, further, in the actual fixing up of the tools, 
nothing is left to chance, for in some cases a master 
or standard piece is first prepared and chucked, 
and the various tools are brought up to it and set 
thereby. In no instance is the workman supposed 
to use calipers or rule on repetitive work. 

Yet once more, the price of every piece is fixed 
in the office, and sent out with the drawings, and 
the workmen are expected not only to earn their 
wages at that, but ine a bonus. Thus, the gear 
blank casting in Fig. 25 was being turned for 10d., 
and the workmen make Is. an hour at that. [If 
turned in a common lathe with single tools it 
would cost 7s. But then, at certain stages no less 
than half-a-dozen separate tools were cutting at the 
gear blank. 

Now, with regard, in the second place, to 
the principles which underlie the arrangements 
of tools on the automatic and semi-automatic ma- 
chines, these were exemplied in a concrete fashion 
in the case of the gear Soak just mentioned. The 
operations on these commenced with the boring of 
the hole, which required a quick speed. And, as 
several tools—as many as five and six at certain 
stages—were to cut simultaneously on faces and 
edges, the boring was allowed to proceed to a con- 
siderable depth before any other tool came into 
action. Facing the edge and boring the rim 
followed, and at once the speed was slowed 
down for that ; and, of course, the boring having 
become subsidiary to turning, the cutting speed 
there was much below the normal. So, too, 
the turning and facing of the boss was being 
done slowly. But the final result was that all 
the operations on that side terminated at about 
the same period, speeds being averaged and sub- 
ordinated one to the other to accomplish, on the 
whole, the most economical results. 

Another point which is exemplified is, that the 
more intricate the work the greater is the advantage 
of utilising the turret, with its great possibilities. 
This gear blank was one case in point. In an 
ordinary lathe, one side would occupy nine hours 
in turning ; the other side and edge, three hours. 
In the turret lathe, the first-named side was done 
in twenty-five minutes, the other in twenty-three. 
Thus, while on the first the larger number of faces 
and edges permitted the use of several tools acting 
simultaneously, on the other no such facilities 
existed; the result being that the discrepancy 
between nine hours and three hours in the common 
lathe, was reduced to practically nothing in the 
turret lathe. 

A more extended use of automatic and semi- 
automatic machinery will have the inevitable result 
of effecting salutary modifications in English shop 
practice. The economical value of standardising 
work is not yet fully appreciated by the majority of 
English firms. It is a common experience to find 
principals saying that they are unable to avail them- 
selves of modern machines and methods because 
their products are not sufficiently specialised. So 
much the worse, then, for them will things be in 
the coming years; since a high degree of special- 
isation lies at the very basis of modern economical 
production. But much more can be effected in 
this direction than most employers are yet aware 
of. Formidable though these arrays of tools which 
we have illustrated appear, they are yet set up 
very quickly by men who are accustomed to handle 
them. And more can be done in the specialisation 
of parts in shops that deal with general work chiefly, 
than is now the case; such, for example, as by 
departing a little from strict proportions, and so 
making certain parts standard for several machines 
or engines of slightly different leading dimensions. 
Of course, we know that a good deal is already 
being effected in this way ; but the practice admits 
of much wider extension, and there is no more 
certain way of developing standardisation than the 
substitution of automatic methods for tasks other- 
wise performed in the common lathe, and kindred 
machine tools, which involve constant reference to 
rule, calipers, or gauge. 

We have dwelt so much on the very interesting 
work of the automatics and lathes that we can do 
no more than make the briefest possible reference 
to the machine tools of other kinds exhibited by 
this firm. 

The new vertical milling machine of Messrs. A. 
Herbert, Limited, was a prominent object at their 
stand; but as we illustrated this in June last, 








vol. lxix., page 780, reference may be made to that 
issue for an account of thetool. A horizontal milling 
machine by this firm possesses two good features : 
the feeds can be driven either from the spindle of 
the machine, or independently from the counter- 
shaft, to suit the class of work being done ; and 
the feed cone pulley is speeded up to twice that of 
the spindle, so giving power, and preventing 

ssible slip. Further, the range of feeds is 
arge, numbering 16 when driven from the spindle. 
The feed cones have four steps, and are inter- 
changeable, and a handle gives an instant change 
of two to one without stopping the machine or 
changing the belt. Thirty-two feeds are obtained 
from the countershaft. 

Besides these, we noticed a 9-in. centre lathe, by 
the American Tool Works Company, fitted with 
the English type of slide rest, so rendering it more 
adaptable to the English methods of heavy cutting ; 
a fine 37-in. boring and turning mill, in which the 
base, upright framing, and cross brace were made in 
a single casting—a very neat and rigid affair; a 
milling machine, by an American firm whose name 
is new to us—the Owen Milling Machine Company ; 
various sensitive drilling machines, a shaper, and 
many smaller machines and tools, making in all a 
very complete modern equipment for a machine 
shop. 





GERMAN LOCOMOTIVES AT THE PARIS 
EXHIBITION. 


SACHSISCHE MASCHINENFABRIK (R. HARTMANN), 
oF CHEMNITZ, SAXONY. 


Tue Saxon Engine Works (late Richard Hartmann), 
of Chemnitz, may only be known to some of our 
readers as a factory for textile machinery. These 
works are, however, quite large enough for the con- 
struction of water-tube boilers (system Gehre) ; auto- 
matic stokers (system Leach); engines, locomotives, 
and tenders ; refrigerating machines (system Linde) ; 
turbines; gearing; cranes; steam hammers, &c. 
Established by R. Hartmann, an Alsatian, in 1837, 
with a personnel of three men, the works now cover, 
within the town and in the suburbs, an area of 
24 acres, and give employment to 5200 persons. 
There are 2400 machine tools and 21 steam hammers 
on the works ; the firm possesses two electric power 
stations, and the men form a fire brigade of their own 
with 130 members. Of locomotives and tenders with 
which this notice deals particularly, the works have 
built 2600; of looms, 36,593 ; and of self-actors, &c., 
8208. In 1870 when the firm was changed into a 
company, the number of employés was 3000. 

The six-wheel coupled compound passenger loco- 
motive, which we illustrate on page 738, was designed 
and constructed for the Norwegian State Railways to 
the plans of the director of that _ seers Paul Hoff. 
It is a compound two-cylinder engine, with outside 
cylinders, and Von Barries’ starting gear; it runs on a 
four-wheeled reversible bogie, and three coupled axles. 
The valve gear is of the Hensinger type, and the 
slide valves are balanced after Von Barries’ system. 
The engine is reversed by means of a screw and a 
handwheel. All the five axles on one side are 
under the control of three brake cylinders of Hardy 
Brothers, of Vienna. In addition to this vacuum 
brake, there is a hand brake for the three 
coupled axles. Of other parts we mention the two 
automatic injectors (system Gresham); two safety 
valves of the Wale Muffler and Pop Safety Valve 
Company, of Baltimore ; Nathan lubricators, supplied 
by Alexander Friedmann, of Vienna ; speed indicator 
by Hausshilter, of Dresden; steam gauge by 
Schiifer and Budenberg, of Magdeburg ; steam heating 
—— (system Foster), —_—_ by Alexander 

riedmann ; steam sand box (Gresham patent), by 
Hardy Brothers; and cylinder grease cup (Furness 
patent), furnished by C. Wilson and Co., of Glasgow. 

We add the following dimensions : 


Gauge... 1,435 m, (4 ft. 84 in.) 


Diameter of cylinde { = — as re 
650 ” 


Length of stroke... abs »» (256.59 ,, ) 
Diameter of driving wheels 1.445 m. (56.9 ,, ) 
Length of wheelbase --- 6.880 ,, (22 ft. 7 in.) 
Steam pressure Ne 13 atmospheres 


(195 lb. per sq. in.) 


Grate area... es ... 1.9 sq. m. (20.45sq. ft.) 
Total heating surface es Me 
Weight, empty pe 46.8 tons 
>» in working order... 6.1: ., 
»» available for Ad- 
hesion ... a is | eee 
Tractive effort 5.9 ,, 


The four-axled tender for this engine runs on two 
bogies of American pattern, whose wheels, as in the 
case of the engine, can be braked on one side by means 
of vacuum and hand brakes. The transverse wooden 
beams of the bogie rest each upon four threefold spiral 


springs. 





————r 


The dimensions are : 


Wheels, diameter 988 mm. ( 38.9 in ) 


Wheelbase, each bogie ... 1600 ,, (63 ,,) 
as total... .. 4350 ,, (14 ft. 3 in.) 
A centre to centre soe? oe A Dy, 0-3 ) 
ater capacity nA 11 tons 
Cval ” : 3.5,, 
Weight, empty cas = 144,, 
ie in working order ... ee 


An interesting exhibit was the compound tank 
locomotive for petroleum fuel, designed according to 
the plans of the engineer of the Nederlandsch-Indische 
Spoorweg of Java (Mr. Gratama), for service on 
that line, and for a gauge of 1067 millimetres (42 in,), 
The cylinders lie inside. The front pair of the three 
wheels is coupled. There are only hand brakes. The 
water tanks are below the boiler, and can be taken out 
at the sides. The petroleum tank rides on the boiler; 
the petroleum residue grate (Holden patent) was con. 
structed by Messrs. Taite and Carlton, of London, 
The cab is provided with a double roof as a protection 
against the heat. 

The Saxon Engine Works, we may add, obtain their 
steel from the Krupp Works; their copper from (, 
Herkmann, of Duisburg; their boiler tubes from the 
Rhenish Metalware and Engine Works at Diisseldorf; 
ond — springs from the Saxon Steel Foundry at 

unien, 





Brucian Raris.—There has been a good deal of dis. 
cussion of late as to the progress of Belgian metallurgical 
industry. It cannot, however, be said that the production 
of steel rails in Belgium has made any great advance 
during the last five years. In 1895 this production stood 
at 122,257 tons ; in 1896, at 147,183 tons; in 1897, at 
136,911 tons; in 1898, at 117,751 tons; and in 1899, at 
123,119 tons. 





New Dock at Gootr.—The construction of the pro- 
posed new dock at Goole, the eastern boundary of which 
will be a few feet removed from Bridge-street, will necos- 
sitate a complete rearrangement of the sidings, which are 
worked by the Lancashire and Yorkshire Railway Com- 
pany ; and in lieu of one of the existing coal hoists on the 
railway dock, there are to be coal drops and hoists at the 
westera and northern side. A swing bridge, 150 ft. long, 
spans the canal, and it is proposed to lessen the gradient 
from this bridge to the first set of lines, and to commence 
an incline to the — bridge over the dock entrance. 
The entrance to the dock will be flanked with stone piers, 
and will be 60 ft. wide with a depth of 20 ft. of water, and 
the sections show a clear space of 64 ft. between the sur- 
face of the water and the under — of the bridge. 
This will be 160 ft. long, and built of steel girders, hy- 
draulic power being the motive force for = the 
bridge, as also for raising the opening bridge b2- 
tween the dock and the timber pond. The connec. 
tion between the new dock and the railway dock will 
be effected by an extension of the cut from the new dock 
across what is now the potato wharf, through the quay to 
a bay in the railway dock, which has been left with a view 
to future dock extension. The additional deep water area 
thus provided will afford the much-needed accommodation 
for the growing trade of Goole, and will enable the Aire 
and Calder Navigation Company to cope with the addi- 
tional trade anticipated from the Sheffield and South 
Yorkshire Canal, which is being connected with Goole by 
a canal from Kirk Bramwith to Cowick. 





Guascow INTERNATIONAL EXHIBITION, 1901: Pro- 
GRESS OF THE WoRKS.—Satisfactory progress is being 
made with the works of the Exhibition, which is to be 
opened next May. With the exception of the dome and 
part of the piazza, the industrial section is practically com- 
plete, and the street entrance and avenue are well ad- 
vanced. The Machinery Hall, which covers an area of 5 
acres, is finished so far as it can be, until the adjoining 
buildings—such as dynamo house, &c.—are proceed with; 
nor can the girders forming the side railings of gangways 
and gallery at one end be fixed, until the large locomotive 
engines have aced in position. Owing to extra 
work, such as steel pillars and girders to side rcofs, 
steel girders st the sides of the elevated balconies, remov- 
ing mud, rock cutting, &c., the original contract price. 
21,0187. 183. 5d., has ae exceeded up to the date 
the last measurement by 2701/. making a total of 
23,7191. 183. 5d. An overhead bridge across a main street, 
which connects the industrial and machinery sections 18 
complete, except the glass on the roof, which is to 
given as an exhibit by a patent glazing firm, and is not 
yet ready. The buildings, on which the insurance effec 
to date, amounts to 76,300/., are connected by telephone 
with two fire stations, firemen are already on duty, r 
it is intended to erect an engine-house on the grounds 
and to place suction pipes in the River Kelvin for use 4 
case of need. Amongst other buildings will be a spe 
one, covering 12,000 ane feet, for the Canadian Coe 
ment, and another to be erected by Messrs. C. ng 29 
and Co., on behalf of the Verkhauss Syndakat der a 
wende. An offer by Messrs, Walter MacFarlane 
Co., to erect an ornamental fountain, has been a0ce 
and a site selected. Messrs. Claud Hamilton, 
have secured the contract for the fitting up of the jer | 
and fittings required in connection with the elect 
lighting of the Industrial Hall, the price . the 
6947. 93. 6d.; Messrs. London Brothers equ a 
Machinery Hall at a cost of 3277. 1ls., and ie 
Avenue for 214/. 17s. Steel pipes for the supply baine 
to exhibitors are to be provided by Messrs. Ste 
Menzies at an estimated cost of 530/. 
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100 HORSE-POWER ENGINE AT THE PARIS 
EXHIBITION. 


Ar the Paris Exhibition, Messrs. Beer, of Jemeppe, 
near Liége, showed the 100 horse-power engine which 
we illustrate on pages 730and 731. The following are 
its chief dimensions : 

Diameter of cylinders 
Stroke of piston 
Pressure of steam 
Point of cut-off 


.500 m. (19.69 in.) 

¢ ” 35.4 ” 

7 kilog. (100 Ib.) 
2 


Speed of piston... 2.1 m. (413 fb. 4 in.) 
umber of revolutions 70 
Diameter of flywheel 5 5 m. (18 ft.) 


, 9800 kilog. (21,605 Ib.) 
4000 ,, (8, 


23 m. (75 ft. 6 in.) 
18 m. (59 ft. 6 in.) 
.330 m. (13 in. ) 


Weight _i,, 
Weight of rim ce pes 
Velocity of steam in admis- 

sion ports ... — «.. ne 
Velocity of steam in exhaust 


ports... ee eee ose 
Diameter of shaft in the 
middle Be Sea ae 


Fig.77. 


in 
WWW 
















1 a ® ! < 
‘ ' i S| S 
H ' 


ane 
: 


Diameter of bearings of 
shaft... 


-220 m, (8.6 in. 
15 


Length of bearings of shaft .380,, (15 ,, 
Diameter of crankpin 180 ,, (6.9 ,, 

Length of crankpin... a) RO sa TD in) 
Diameter of crosshead pin... -120 5, (47 5 ) 
Length of crosshead pin ... -160 ,, (6.9 ,, ) 


The engine has a single cylinder (Figs. 1 to 3), 
steam jacketed on the barrel (Fig. 4), over a portion of 
each end (Fig. 5), and in the interior of the piston 
(Fig. 8). The steam supply enters the jacket at the 
sides (Figs. 1 and 7), passes both to right and left 
through the jacket to chambers at the cylinder 
ends (Figs. 4 and 6), in which the admission valves 
(Fig. 5) are situated. The steam chambers do not 
cover the whole of the cylinder ends, a part 
being divided off for the exhaust valves. The ports 
are exceedingly short, their length being only 
equal to the thickness of the cylinder ends. One 
effect of this method of construction is to reduce the 
clearance space to 1 per cent. of the space swept by 
the piston, an oxniseliinsie low proportion. Further, 
all the surfaces in the cylinder are steam-heated, 
except the exhaust ports and the parts in the imme- 
diate vicinity. This latter surface only amounts to 
7.7 per cent. of the total surface in contact with the 
steam. Even the piston body is steam-heated, the 
arrangement of passages to and fro being shown in 
i land 8, 

he engine is not provided with a steam separator, 
but the water is removed from the steam by the 
arrangements of the jacket. The steam entering the 
dockes strikes the body of the cylinder, and there 
oo the greater part of the humidity it carries. 
nentering the valve chests the effect is repeated ; 


the water is continually renewed from the jacket by a | P° 


pump. 

a valves are grids (Figs. 10 to 15), and are at the 
ends of the cylinders; this construction was very 
Popular at the Paris Exhibition, and certainly gives a 


the ae it affords in the way of reducing the 
clearances. The steam valves are shown in Figs. 10 
to 12. At the moment they are opened much of the 
pressure on the back is balanced by the compression 
on the face, and when they are closed, of course, in 
equilibrium, The valves are opened by cams on the 
side shaft ; these cams give a very rapid opening. 
They are closed by a trip gear. This gear, 
under the control of the governor, and operated 
by a small eccentric, can release the steam valves, 
even when at rest. The valves then close rapidly 
under the action of the steam, which presses upon the 
rods. Fig. 9 shows the valves and the gear. The 
trip motion is illustrated in detail in Figs. 17 and 18 
on this page. If the governor should cease to revolve, 
the trip gear is permanently unlocked and the steam 
ports closed, so that the engine comes to a standstill. 
The exhaust valves are each operated by two cams, 
the one effecting the opening and the other the closing. 
These cams can be adjusted separately to vary the 















very good appearance to an engine, quite apart from 


time of exhaust and the degree of comparison as 
















desired. This provision is specially convenient when 
the engine sometimes works condensing and sometimes 
non-condensing. 

The engine illustrated has no condenser. When a 
condenser is fitted, the air-pump is worked by the 
tail rod of the piston. 





Tue FRICTIONAL RESISTANCE OF CYCLES: ERRATUM. 
—We regret that, owing to a difficulty in deciphering a 
signature, the name of the writer of the letter on the 
above subject, which appeared on page 712 of our last 
issue, was wrongly printed ; it should be ‘‘ Wimperis,” 
not ‘*Wimpens.’ 





Brocxkir’s AuToMATIC CHucKING LATHE: ERRATUM. 
—With reference to our description of this tool, illus- 
trated on page 697 of our last issue, Messrs. C. W. Burton, 
Griffiths, and Co., of Ludgate-square, London, E.C., 
inform us that we were in error in attributing the con- 
struction of the tool to the Wolseley Sheep Shearing 
Machine Company, Limited ; and we eyes this firm only 
executed a portion of the work to the order of Messrs, 
C. W. Burton, Griffiths, and Co., who control the design 
of the machine. We have also to state that, through 
inadvertence, Fig. 5, page 696, illustrating another of the 
tools exhibited at the stand of this firm, has been inserted 
upside down. 





Toe Latz Mr. THomas VAUGHAN.—We regret to 
learn of the death, on November 30, at Saltburn, of Mr. 
Thomas Vaughan, eon of the late Mr. John Vaughan, of 
Middlesbrough, the earliest pioneer of the Cleveland iron 
trade, and the discoverer of Cleveland ironstone fifty 
years ago in Sir J. H. Lowther’s i at Wilton, 
near Redcar. By his father’s will, Mr. Thomas Vaughan 
was baqueathed personal property of over a million 
unds in value. A good deal of this money was sunk in 
industrial enterprises of various kinds, and when the crisis 
in the iron trade in 1877-8 occurred ri along with many 
other Tees-side ironmasters, sustained losses from which 


he never recovered. He was from 1866 to 1875 a member 
of the Middlesbrough Corporation, and in 1871-2 he was 


LAUNCHES AND TRIAL TRIPS. 


THE new steamer Woodburn, built by the —_ Shi 
building Company, Limited, of Blyth, to the order of the 
Tyne and Blyth Steamship-Owning Company, Limited 
(Messrs. Whitfield and Co., managers), of Newcastle and 
Blyth, was taken to sea for her trial trip on Thursday, 
the 22nd ult. This vessel measures 313 ft. in length, 
The engines and boilers have been fitted by Messrs. Thos. 
Richardson and Limited, of Hartlepool, and have 
cylinders 224 in., 37 in., and 61 in. in diameter by 39 in, 
stroke, and are supplied with steam at 180 Ib. pressure. 


On Friday, the 23rd ult., the steel screw steamer Pecine, 
built by Messrs. Craig, Taylor, and Co., Stockton-on-Tees, 
to the order of Mr. Luigi Cosulich, of —. —— 
to sea for her trial trip in the Tees Bay. e leading 
dimensions of the vessel are: Length, 299 ft.; breadth, 
43 ft.; depth moulded, 21 ft. 3 in. The engines have 
been constructed by Messrs. Sir C, Furness, Westgarth, 
and Co., Limited, Middlesbrough, the cylinders being 
21 in., 35 in., and 57 in. in diameter by 39 in. s 
supplied with steam at 160 lb. per square inch by two 
large boilers. On the trial trip a seed of over 114 knotg 
was obtained. 





On Friday, the 23rd ult., Irvine’s Shipbuilding and Dry 
Docks Company. Limited, launched from their shipyard 
at West Hartlepool a steel screw steamer named the 
Conway, built to the order of Sir Christopher Furness, 
M.P., for Messrs. L. P. Conner and Co., West Hartle- 
pool. She is of the following dimensions: Lengt 
360 ft.; breadth, 47 ft. 9 in.; and depth, 30 ft. 24 in., and 
of a large measurement capacity. a of the 
triple-expansion type are being supplied by Messrs. Wm, 
Allan and Co., Sunderland, having cylinders 25 in., 41in., 
and 67 in. in diameter with a stroke of 45in., steam bein 
supplied by two single-ended boilers constructed to wor! 
at a pressure of 165 lb. 


On Friday, the 23rd ult., Messrs. Ropner and Son, Stock- 
ton-on-Tees, launched a steel screw steamer named the 
Germanicus, of the following dimensions, viz.; Length 
363 ft.; breadth, 49 ft. ; depth, 29 ft. 9 in. The vesse 
has been built to carry about 6200 tons deadweight on 
Lloyd’s Summer Free ge oe he ag 7 engines 
will be fitted by Messrs. Blair and Co., Limited, of 
Stockton-on-Tees, having cylinders 25 in., 42in., and 68 in, 
in diameter by 45 in. stroke, and there are two single- 
ended boilers measuring 16 ft. 3 in. by 11 ft., designed for 
a working pressure of 180 lb. per square inch. 


The Cressy, which is the first of the new series of 
armoured cruisers, left Portsmouth on Friday, the 23rd 
ult., on her steam trials, which are to consist of one run 
at one-fifth her power for 30 hours, a run at four-fifths her 
power of similar duration, and an — hours full power 
run. When in 1898 the Admiralty determined to revert 
to the practice of building armoured cruisers, which they 
had abandoned for about 10 years, contracts were placed 
for the construction of four ships of the Cressy class ; and 
six months later two others were ordered. To the 
Fairfield Shipbuilding Company were entrusted the 
Cressy, which was begun 30 months ago, and the Aboukir, 
which will be delivered at Portsmouth, it is hoped, within 
the next three months. Orders for the Sutlej and Bac- 
chante were placed with Messrs. John Brown and Co., 
Clydebank, and for the Euryalus and Hogue with Messrs. 
Vickers, Son, and Maxim, Barrow. In appearance the 
Cressy differs very slightly from the Diadem, being only 
5 ft. longer, and having a few more inches greater beam 
and draught. She is, however, built on much finer lines 
forward, and her s and stability are improved. In- 
stead of the two 6-in. quick-firing guns fore-and-aft of the 
Diadem, the Cressy carries en barbette one 9.2-in. gun in 
each position, but in all other respects the two ye 
are similarly armed. In both types there are 30 Belle- 
ville boilers for the generation of steam, and it 
is nob anticipated that the Cressy will give more 
than 4 knot better speed than the Diadem, and a 
i knot better than the Argonaut, The special charac- 
teristic, therefore, of the Cressy is her armour, which 
weighs 1100 tons, and some small economies have had to 
be effected to give her only 1000 tons more displacement 
than the Diadem. For instance, in the Cressy, in the 
wake of the citadel, the deck consists of only two }4-in. 

lates, while the eee deck is not so thick asin the 
Diadem. The belt, which is coterminous with the citadel, 
has a length of 230 ft. and a depth of 11 ft. 6 in.—that 
is to say, inning at the main deck it goes to a depth of 
5 ft. below the water-line, where it joins the protective 
deck, thus completely enclosing in armour the vital parts 
of the ship. Throughout the armour is of Harveyed 
steel, of a thickness of 6 in. at the belt and of 5in. at 
the ’thwartship bulkheads at either end of the citadel. 
Forward of the citadel the structure is stiffened by 
2 in. of nickel steel, to support the ram and to keep 
out small projectiles. The conning - tower is of the 
usual thickness of 12 in. Above the belt are the twelve 
6-in. quick-firing guns, and these are carried in 6-in. 
casemates, but with no external armoured protection. 
On her trial of 30 hours at one-fifth her power, the Cressy 
drew 25 ft. 6in. forward and 26 ft. 9in. aft. The steam 
pressure was 208 Ib. to the square inch. The vacuum was 
26 in. starboard and 264 in. port, and the revolutions were 
73.8 starboard and 74.3 port. The total indicated horse- 
power was 4731, which gave the ship a speed of 13.89, 
with a coal consumption of 1.87 lb. per unit of power 

r hour. The Cressy on Saturday completed a 30 
ours’ trial in the Channel. With the engines working 
at a mean of 16,800 indicated horse-power, the veesel easily 








mayor of the borough, 


maintained a speed of 20.5 knots, 
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THE GENERAL ARRANGEMENT OF BOILERS jy 


CONSTRUCTED BY THE STETTINER \ 


Fig. 25. 
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COMPETITION IN THE STEEL 
INDUSTRY. 

THE respect due to age, the wisdom that comes 
with years, the value of long experience, the diffi- 
dence becoming to youth, are themes upon which, 
in all ages, philosophers have loved to dwell; 
perhaps, in some small degree, because philosophers 
are generally no longer young. However this may 
be, it is pleasant to see one of the most venerable 
of our natural philosophers pouring out the riches 
of long-accumulated wisdom before a meeting of 
the youngest, in regard to membership, of our 
institutions of applied science. On the last day 
of last month, Sir Lowthian Bell delivered an 
inaugural address to the Institution of Junior 
Engineers, a Society which has honoured itself by 
electing him its President. With the bulk of the 
address we do not propose to deal, as many of 
the well-known subjects brought forward, though 
appropriate enough as matters of instruction to 
the young engineers Sir Lowthian addressed, do 
not call for special notice in this connection. 

Before proceeding to notice the main point in 
the address upon which we have’ to comment, we 
feel constrained to say a few words on that part in 
which the origin of the modern process of steel- 
making is dealt with. Doubtless the need for 
brevity which the author felt accounts for sume- 
thing, but we cannot help expressing dissent from 
the manner in which reference is made to Bes- 
semer’s great invention, Doubtless it is manner 


rather than meaning, but still it seems to us that 
the tone is objectionable in this respect. The 
address tells of ‘‘ Mr. Bessemer, in the depth of 
despair at his own failure.” No one who knew the 
late Sir Henry Bessemer would be likely to asso- 
ciate the expressions, ‘‘failure” and ‘* despair,” 
with his name; even if a desponding mood over- 
took him, he was never subdued by it for long. 
It would be foolish to undervalue the work done 
by others in perfecting the Bessemer process, for, 
like all such new departures—involving, as it did, 
a reconstruction of known metallurgical systems— 
it was not the result of a happy thought ingeniously 
applied, but was the outcome of philosophic reason- 
ing and many experiments scientifically conceived. 
Say what we may about the need of others to com- 
plete the chain of invention, this reasoning and 
these experiments were Bessemer’s. His brain 
originated the master-thought which governs the 
whole process; he had prescienge to see to 
the end, and it was his courage that held fast 
to the idea at which almost the whole world of 
metallurgists and practical steelmakers, scoffed. 
Of Bessemer and his fstype we may say this: that 
though others worked on the superstructure raised 
upon the solid foundation of his great idea, and 
were before him in the suggestion of details, no 
doubt essential ; yet it is inconceivable that they 
would have made these profitable suggestions, unless 
he had directed them on the path. On the other 
hand, he would himself, doubtless, have worked out 
the whole scheme to a successful issue had he been 
given time and left entirely to his own resources. 
We are confident that all who knew the brilliant 
inventive genius, the high courage, and the power of 
concentration of the man, would support us in this 
view. 

We now turn to the concluding pages of Sir 
Lowthian Bell’s address. After giving an outline 
of some of the earlier steps in the development of 
the modern steel industry, he goes on to say : 

‘*‘In the historical account I have given of the develop- 
ment of the iron trade, beginning with the blast-furnace, 
and ending with the finished malleable iron or steel, 
Great Britain stands out as almost the sole author of the 
various improvements which have raised this branch of 
industry to its present high position.” 


‘*Tts present high position ;” our readers will 


note the significance of the words. They are ad- 
dressed to the ‘‘Junior Engineers ;” young men 
at the beginning of their career, without any length 
of experience to draw upon for instruction, and 
they are told, by one with more than half a cen- 
tury of work at his back, that Great Britain 
stands out almost alone in inventions relating to 
iron.and steel manufacture. To us it seems such 
prompting cannot be for their good. It fosters a 
spirit of national self-sufficiency which has always 
been too much in evidence, and which is proving 
so baneful to us in the industrial struggle daily 
becoming more and more severe among civi- 
liced nations. Sir Lowthian Bell is even more 
nationally celf-sufficient than the President of the 
Royal Society, who, on the same evening, referred 
to the United States asa land to which the seed of 
science had been ‘‘carried from this country;” ignor- 
ing all that has been done in France, Germany, 
and the rest of Europe ! 

If Sir Lowthian Bell will go back into the re- 
cesses of his memory, he will, we think, find 
records of work done by American inventors even 
in the somewhat distant past—work not too insig- 
nificant to be ignored ; but if this be true of the 
past, how far more closely does it apply to the 
present. In a recent letter to the Times, couched 
in much the same style as the address under notice, 
Sir Lowthian Bell appealed to the success of the 
spring meeting of the Iron and Steel Institute as‘a 

roof of the superiority of the British steel industry. 

Ye take his own reference as a criterion of British 
supremacy, and what do we find? Out of six 
papers dealing with the following new departures 
in practice, two only originate at home ; and in one 
of these cases, the practical results of actual working 
abroad overshadow those of our own country. The 
‘* continuous working of the open-hearth furnace ” 
has become chiefly identified with the United States ; 
the use of ‘‘ blowing engines driven by crude blast- 
furnace gases” was first adopted in Belgium; the 
‘* manufacture and application of water gas” is 
described by a Swede; and another author from 
Belgium contributes a paper on ‘‘ The Utilisation 
of Blast-Furnace Slag,” bya ‘‘ method recently em- 
ployed in Germany and Belgium with great success.” 








We do not put this list of foreign papers forward 
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as a record of original inventions, for it is hard to 
say what is an original invention, and there is 
nothing new under the sun. But if we consider 
them in connection with the words of Sir Lowthian 
Bell we have already quoted, and in conjunction 
with the next following paragraph of his address, 
they alone afford a strong criticism on the position 
of national importance he bids us assume. 

The second paragraph is as follows : 

‘* The mineral resources of Germany, and of the United 
States have enabled foreign owners of iron works in later 
years to advance concurrently with ourselves in an ex- 
tended production.” 

No word of such men as Holley in the past, or of 
inventors like Wellman in the present. Nothing 
of the brilliant enterprise associated with the names 
of Carnegie, Krupp, or Schneider! No; Great 
Britain stands out as almost the sole author of im- 
provements, and it is only ‘‘ the mineral resources 
of Germany and the United States” that enable 
them to advance ‘‘ concurrently with ourselves !” 

This is not wholesome food for junior engineers. 
It is a national vice—to which we, of Great Britain, 
have always been prone—to undervalue our foes. 
We have suffered bitterly for it in the past, time 
and again, by sacrifice of blood and treasure in the 
field of battle, and now it is endangering our com- 
mercial supremacy. We comfort ourselves with 
belated official returns and statistics which record 
only the past ; blind to the gigantic engines of com- 
petition abroad that have only of late been called 
into existence, and which are already casting their 
long shadows forward on our manufacturing in- 
dustry. He is no friend to the coming genera- 
tion of English engineers— the juniors of the 
profession — who blinds their eyes to these por- 
tents of future industrial strife. That the 
uneducated leaders of working men _ should, 
for their own purposes, describe ‘‘ foreign com- 
petition” as a ‘‘ bogey” is to be understood ; but 
for educated masters of industry to do so should be 
hardly conceivable, though unfortunately we have 
plain evidence to the contrary. 

Reading on in the address, the next paragraph 
Bays : 

“‘The Americans, with their vast deposits of rich ores, 
and abundance of excelJent coal, together with their large 
home demand, have recently displaced the British from 
the foremost place they held in the extent of production 
for s0 many years.” 

Again, no word of the improved processes, ad- 
vances in plant and machinery, and more perfect 
organisation of the United States ; but, though the 
success that Americans have achieved would thus 
appear to be due solely to natural sources, Sir 
Lowthian, later on, comforts his audience by the 
statement that : 

“*With regard to the final cost of minerals, mining and 
carriage included, which are consumed for each ton of 
pig iron at Pittsburg and Middlesbrough, respectively, I 
would say that they may be regarded as almost identical 
in the two localities.” 

It would, therefore, appear that the British and 
American steelmakers stand on an equal footing in 
regard to cost of production, and, as the American 
has carriage against him, the present position of 
our steelmakers is secure. That, we take it, is the 
inference his hearers would have drawn from Sir 
Lowthian Bell's address. He says his personal 
knowledge of what can be done on both sides of 
the Atlantic enables him to offer an opinion on 
the question. He, however, attaches little value 
to reports which have been placed in his hands, 
and in which the superiority in the American 
rolling mills is dwelt on, and is ‘‘ sceptical as to 
the extent of the advantages claimed for the Pitts- 
burg works.” The address, however, tells us that 
it is ten years since Sir Lowthian was in America, 
and as he seems averse to accept information at 
second hand, we fear he can have little idea of 
what has been done in increasing American 
facilities for steel production, not only during the 
ten years since he was in the country, but during 
the last three years. 

The importation into the country from America 
of 4000 to 5000 tons of steel billets (and that is by 
no means the extent of the invasion) is a substantial 
fact that can hardly be ignored. Sir Lowthian Bell 
says it lends colour to the opinion put forth by 
special correspondents of the English press. Sir 
Lowthian is perfectly right, it does lend colour to 
the opinion ; but it does far more, it transforms 
opinion into absolute fact. Sir Lowthian again says : 
‘* A transaction of this nature does not necessarily 
imply any superiority in economical production.” 


That also is true, but it is not the practical question 
with which the British steelmaker has to deal ; 
for it will be little consolation to him, if he has to 
look on cold furnaces and idle mills, to know that 
these have not necessarily been due to the eco- 
nomical production side of the question—especially 
if the ‘‘ necessarily ” admits a haunting reproach that 
a little less slackness in the day of prosperity might 
have averted the calamity. 

It is not, however, in our own market that we 
shall feel the pinch of competition most keenly. 
If it were only between ourselves and America, 
we might follow their example, and protect the 
home industry by an insurmountable fiscal barrier. 
That, however, is out of the question with us, for 
we must look to foreign trade to support us, and 
that is where the pinch will come. If the United 
States, either by superior natural resources, by the 
peculiar conditions of her protective policy, or by 
any other cause whatever, natural or artificial, 
possesses advantages in the neutral markets of the 
world, so much the more is it incumbent on British 
steelmakers to keep their manufacturing appli- 
ances ahead of all others, to secure every possible 
source of supply of raw material, to initiate new 
metallurgical processes, and to perfect their com- 
mercial organisation. It must be remembered that 
an amount of energy which sufficed in the days of 
our monopoly ten years ago is altogether insufficient 
now, with stubborn rivals on all sides determined 
to snatch every advantage that an unguarded open- 
ing affords, 

We regret that we have been obliged to express 
views in opposition to those held by one who has 
occupied so prominent a position through a career ex- 
tending far beyond that of most men. Sir Lowthian 
Bell has, by his work in the past, won the admira- 
tion of all connected with the iron and steel industry, 
and we would be glad if we could treat his latest 
address with the respect that puts it beyond 
criticism. Its tone, however, is not good. British 
steelmakers need spurring on to increased effort, 
rather than being lulled into a feeling of com- 
placency by assurances that all has been done that 
could be done. That, we think, is the general im- 
pression that would be gathered from the address. 
It should be further explained that we have pre- 
ferred to confine ourselves to broad issues rather 
than criticise the questions of detail put forward, 
although, in some instances, Sir Lowthian Bell’s con- 
clusions appear to be founded on data which do not 
agree with information which we have at our 
disposal. 





NAVAL ENGINEERS. 

In an article on ‘‘The Position of Naval Engi- 
neers,” which we printed in our issue of October 19, 
we dwelt chiefly cn one aspect of the question, 
that which relates to the possibility of supply 
from the mercantile marine ; a course which is by 
no means desirable unless as a last resort in emer- 
gency. Since we wrote we have received a copy 
of ‘*The Report of the Chief of the Bureau of 
Steam Engineering,” from the United States, and 
some of the remarks made by Rear-Admiral Mel- 
ville bear closely on the present subject. 

As our readers are aware, the executive and engi- 
neer officers of the American Navy were welded 
into one body by an Act of the United States 
Legislature some time ago, and Admiral Melville 
writes with his accustomed frankness after another 
year’s experience. His remarks are by no means 
cheerful reading for those who expected that 
benefit would arise through the example of America. 
‘*To any close observer,” he says, ‘‘ it is convinc- 
ingly evident that either the scheme was a mistake, 
or that the proper course has not been taken to 
carry out its intent.” Now, there is a very wide 
difference between these two alternatives, and the 
manner in which they would cause us to look on 
the result. If, as the first would indicate, 
experience has proved that the scheme is a 
bad one, it must be abandoned, and we must 
re-cast our views on the subject ; if, however, the 
scheme is in itself good, but it has been burked 
in the carrying out, it becomes desirable to remove 
the obstructive element and retain the principle. 
In further discussing the matter, Admiral Melville 
says: ‘‘I am free to acknowledge that the events 
of the past year have brought only discourage- 
ment to those most deeply interested in the 
successful outcome of this new law, but I am equally 
candid in the belief that the cause of this discou- 








ragement lies not in the scheme itself, but in the 


lack of full appreciation, on the part of the Depart- 
ment, of the urgency of the need for haste, not 
only in the providing of the fullest opportunity for 
the acquirement of practical engineering knowledge 
on the part of the younger officers of the former 
line, but in enforcing their embracement of this 
opportunity in the most effective manner by de- 
partment orders.” 

It is very evident by this that if there is to be 
no distinction between executive and engineer 
officers, then officers must have allotted to them 
engineering duties, otherwise there will in time be 
few, if any, capable of taking charge of the 
machinery department. As the report further 
says, ‘‘it will not do to depend upon unaided 
individual enthusiasm.” 

One can easily understand how distasteful it 
must be for naval officers of the executive or 
‘*line” to have to take up duties they have hitherto 
considered of an inferior nature, and which entail 
discomfort to which they have been unaccustomed, 
The changed conditions of sea service cannot, how- 
ever, be avoided, and the replacement of masts and 
sails by boilers and engines must be accepted with 
all that it entails. After all, the Navy is a profes- 
sion—not a pastime ; and those who think ashes 
and engine grease too unpleasant things with which 
to be brought into contact had better seek other 
means of earning a living or attaining social dis- 
tinction. That, happily, does not appear to be neces- 
sary with the American officer. Admiral Melville 
says: ‘‘In a number of cases, former line officers 
have had charge of the machinery of vessels 
during the past year, and while in some in- 
stances, owing to lack of experience, their control 
has not been marked by all desirable efticiency, 
in no instance has there been evidenced any care- 
lessness or lack of close attention to work. On 
the contrary, their devotion to the new duty has 
been clearly indicated.” This being the case, there 
is little fear that the new arrangement will not 
succeed in the long run, whatever difficulties there 
may be such as are inseparable from a radical change 
in any system of control. It seems that the De- 
partment is alone to blame for not giving the 
younger officers opportunities for instruction which 
they are only too eager to embrace. 

Happily for the American Navy, there is a method 
of appealing directly to public opinion in the form 
of the annual reports addressed to the political 
chief of the Department by the executive heads of 
the service. As these reports are printed and dis- 
tributed pretty widely, the public can form an 
opinion where blame should rest. Had we had 
such a system in this country, matters might not 
always be so pleasant for those in authority ; but 
many abuses which exist would have been cleared 
away. With us, public opinion, when it can be 
roused, is stronger to effect change than it is in 
America, where many things are openly tole- 
rated that would not survive in England in the 
public gaze. However, the public of each country 
generally thinks rightly when rightly informed, 
and no doubt that Department at Washington, 
which should provide means for instruction of 
naval officers in engineering duties, will, in time, 
be driven to its appointed work. 

We have referred to the fear that may be, and 
indeed is, felt by some executive officers of the 
dirt and grease of the machinery department. 
This objection, we are convinced, has very slender 
foundations for all vigorous-minded men. There 
is nothing really repulsive in coal dust and engine 
oil when once they have lost their terrors through 
a very slight degree of familiarity. They are 
not more disfiguring than the mud with which 
one may be covered in the hunting field or 
during a football match. The executive officer 
has less to lose by becoming an engineer than 
he is apt to think; his fears magnify the draw- 
backs, whilst he does not perceive the advan- 
tages. Engineering is, in itself, one of the most 
engrossing of studies. To ‘‘see the wheels go 
wound ” is a delight to every child, and this desire, 
implanted by Nature and cultivated by study, 
grows to the intense interest every engineer feels 
in his profession. No greater enthusiasts are found 
among the executive ofticers than those who devote 
themselves to the torpedo; it is the mechanism 
which fascinates them. The gunnery lieutenant 18 - 
proud of his guns, with their beautifully-designed 
mountings, carriages, and breech action. If, by 4 
fuller education, he could understand and appre- 
ciate more the principles and methods of construc- 








tion of his weapons, it is reasonable to suppose 























Dec. 7, 1900.] 


ENGINEERING. 





741 








his interest would be still further increased. So 
it would be with engines and boilers. At present 
these are uninteresting because they are unknown, 
and the executive officer shrinks from being 
brought in close contact with things that, so far, 
have only served to emphasise his lesser knowledge. 
It is always a refuge to contemn ability we do not 
possess. But we are convinced that if once the 
executive officer were to master the principles 
which underlie the science of engineering, he would 
find his life fuller and more satisfying ; there would 
be less of the monotony which is inseparable from 
the sea ; he would, moreover, have the moral satis- 
faction of knowing himself to be better fitted for 
the duties of his profession. 

The knowledge, however, must be thorough ; 
there must be no smattering such as has been pro- 
posed, with ‘‘artificers to do the actual work.” 
‘‘My plea,” says Admiral Melville, in speaking 
on this subject, ‘‘is for the highest efficiency ; for 
immediate recognition of its importance.” When 
the ‘‘ Personnel Bill” was passed, a rating was 
established in the American Navy of warrant 
machinists. Admiral Melville refers to the danger 
that these men (who are represented in our Navy 
by the engine-room artificers with warrant rank) 
should grow to consider themselves engineers, and 
he took special means to check the growth of this 
feeling. Now, if the executive officer of the 
Royal Navy were given only that smattering of engi- 
neering knowledge proposed—it wastoconsist chiefly 
of a year’s book study—and he were then put in 
charge of engines, there is no doubt that the artificers 
would in a very short time become masters of the 
situation. The qualifications for the post would be 
raised more and more, until the artificer would 
become an engineer and demand the pay and posi- 
tion due to higher education and the superior social 
qualifications which it entails. That would be fight- 
ing again the same battle that has already been 
waged; but, in the meantime, while the two 
branches of the service were contending, the Navy 
would be left in a dangerously weak condition. In 
the past these conditions have been less serious. 
When steam was first introduced in Her Majesty’s 
ships, it was an elementary and comparatively un- 
important thing. Engineering science, as we now 
know it, was not understood outside a very narrow 
circle ; the simple mechanic was sufticient for the 
purpose. At any rate, we were on an equality with 
any of our possible foes. The engineers of that 
period accepted subordination to the executive 
branch as the natural condition of their lot, a posi- 
tion far superior to that from which they had 
arisen. As the machinery department became 
more highly organised with the lapse of time and 
progress of invention, fuller knowledge was needed. 
More expensive education brought men of higher 
social position into the service, and thus the scienti- 
fically-trained engineer officer of the present day 
has been evolved. If we are to go back to the 
position of thirty or forty years ago, we shall place 
the status of the engineering branch of the Royal 
Navy distinctly below that of other countries, and 
the safety of the country will be compromised to an 
alarming degree. The superficially instructed 
executive officer would be useless in times of 
danger or difliculty, even if he were effective for 
ordinary routine. He would perforce have to stand 
aside and let the artificer direct work which the 
latter alone would understand. 

It is lamentable in these days that it should be 
needful to insist on the need of a high standard of 
professional knowledge and ability for those in 
charge of the machinery of a warship, but so it is. 
We had hoped that few persons still existed 
who thought, with Admiral Sir Anthony Hoskins, 
that ‘‘a Lascar with a bottle of oil” could dis- 
charge the duties of an engineer officer of the 
Royal Navy, but we find by recent experience 
that there are those of this school of thought 
who ought to be better informed, and certainly who 
should be ashamed to advance such a doctrine. 
Engine driving is doubtless a simple matter; the 
duty may be carried out by the aid of entirely 
empirical knowledge. If the machinery of all our 
warships were alike, if it could be so constructed 
that it would never break down, never get out of 
order, never wear out, then it might be managed by 
means of a book of rules that would reduce the 
practice to one of simple routine. How far this is 
from being the case in peace time it does not need 
an engineer to know ; although, perhaps, only 
engineers—and marine engineers, too—can appre- 
ciate the full significance of the fact. But, if we 








say this of a time of peace, how immeasurably 
more true it would be of a time of war. The 
engine-room artificers enter the Navy as men 
of a trade. We have been taken to task for 
using the word ‘‘ tradesmen” in connection with 
this class, and we need hardly say that we did not 
use the term in its commercial sense. The original 
tradesman was one who used skill in fashioning 
something, and if he were a shopkeeper as well, it 
was as an adjunct to his handicraftsmanship. 
In the engineering world the term has survived 
in its original sense. We speak of trade unions, 
to which a shopkeeper would by no means 
be admitted, and there is not a turner, smith, 
fitter, plumber, coppersmith or member of any 
other trade, who enters the Navy as an artificer, 
who would hesitate to describe himself as a trades- 
man, and be proud of the skill in handicraft the 
term implied. It is true that, once in the Navy, the 
artificer may rise to a higher plane of knowledge, 
and pass examinations in subjects that are, com- 
paratively, of an abstruse nature. Exceptional 
men may so train themselves as to become more 
efficient than their officers. There is, however, no 
legislating for genius, and because one or two 
men may possess it, the whole body cannot be 
placed on the footing their ability might warrant. 
On the other hand, it is whispered that, under the 
lack of competition, and owing to the inadequacy 
of the engine-room staff throughout in the Royal 
Navy, examinations are sometimes of a perfunctory 
nature, and the examiners are as anxious for a 
successful result as the examinees. However this 
may be, if it is possible to take mechanics, 
plumbers, coppersmiths, &c., and turn them into 
good engineers during their period of service in 
the Navy, we have been proceeding on very foolish 
and unnecessarily expensive lines. We know that 
many people hold this view, which seems to us 
about as reasonable as that bluejackets should 
be made into Admirals or militiamen into Field 
Marshals. 

The naval engineer and the artificer alike are 
away from the originating centres of progress when 
théy go to sea. The artiticer, in his own trade, is 
the superior of the officer in manual dexterity. 
The turner will be more expert at the lathe, the 
plumber can make a wiped joint of the most perfect 
symmetry, whilst the officer, perhaps, could hardly 
perform the operation at all, and so on through the 
whole category of craft. But the engineer, with his 
scientific training, knows more of the nature of 
the alloy used by the plumber, or of the com- 
position of the material which the turner has in 
his lathe, and is therefore better fitted to direct 
operations. It is this foundational knowledge 
that enables him to keep pace with the advance- 
ment of science and progress of invention which 
proceeds so rapidly in these modern times. Fun- 
damental principles of physics or mechanics, of 
chemistry or metallurgy, are unchanging ; shuffle 
the cards as we will, the man who knows the 
rules can play the game. It is the knowledge 
of these laws that constitutes that scientific educa- 
tion, which cannot be acquired without long study. 
It is hardly conceivable—though, perhaps, just pos- 
sible—that an engine-room artificer should acquire 
this education in the course of service, and, there- 
fore, he is lost when a piece of work comes before 
him, which he has not lao trained to perform. 

The frequency with which such an occasion is 
likely to arise need hardly be insisted upon. The 
mechanic who has been brought up on link motion 
would be helpless in the presence of Joy or Mar- 
shall gear, but the engineer’s knowledge of geo- 
metry would enable him to solve the problem of 
reconstruction with ease. New alloys are intro- 
duced, and though the mechanic may have the 
skill to deal with them if instructed what to do, he 
needs the direction of someone who appreciates 
the effect of new combinations of metals or meta- 
loids, a knowledge that involves acquaintance 
with engineering chemistry. Numberless other 
instances could be given, for the introduction of 
fresh branches of science into the economy of a 
warship is a continuous process ; and though, it may 
be said, the sea-going engineer has not to originate 
these new ay age the reconstruction of matériel 
that would likely to be needed after a naval 
engagement renders a knowledge of the principles 
of construction a necessity to efficiency. Again, it 
may be said that this reconstruction would be the 
work of the dockyards ; but it will, we think, be appa- 
rent that the Navy. which is most nearly self-sup- 
porting, would be the most efficient in time of war, 








ELECTRIC OSCILLATIONS. 


Dr. Fiemine delivered the second Cantor 
lecture on ‘ Electric Oscillations and Electric 
Waves ” before the Society of Arts last Tuesday 
night. The phenomenon to which he directed the 
attention of his audience was electric resonance. 
The term is borrowed from acoustics, and in con- 
nection with that science is well understood. One 
vibrating object will set up vibrations in another 
object if the time period of the second be suitable, 
and the second set of vibrations may be of far 
greater amplitude than the first. There are two 
kinds of oscillations — in a body—forced and 
free. It is possible by the employment of force to 
make a spring vibrate at any desired rate, but when 
only intermittent impulses are applied, it will follow 
its own period, which is determined by its length, 
weight, and elasticity. Now, every electric circuit 
has its own natural periodic time of oscillation, and 
this can be calculated, but it is possible to set up in 
it a forced oscillation of a different period. Dr. 
Fleming showed some mechanical illustrations. A 
spring was subject to periodic impulses from an elec- 
tric current, and jhe be lengthened and shortened 
mechanically. There was a particular length at which 
it was set into violent oscillation ; when longer or 
shorter it scarcely responded. A stretched wire, 
carrying an alternating current, vibrated between 
the poles of an electromagnet energised by a steady 
current. The reciprocal effect of the current and 
the magnet was to maintain the vibrations, the wire 
always endeavouring to conform to the conditions. 
When comparatively slack, it vibrated as a whole ; 
when tighter, it developed a node in the middle; and 
when tighter still, two nodes. When it could not 
vibrate in unison with the current, it endeavoured 
to vibrate in harmony. 

All cases of oscillations are similar to the dis- 
charge of a Leyden jar. When a small metal 
sphere is charged it resembles the inner coating of 
a jar, the walls of the room being the outer coating. 

hen a finger is put near it, it discharges in a series 
of oscillations. At each aga energy is dis- 
sipated, and hence the whole is lost very rapidly. 
A metal sphere 32 in. in diameter would be com- 
pletely discharged in one-hundred millionth of a 
second. The earth, if charged as a whole, in re- 
lation to a distant body would be discharged in 
one-sixth of a second, and the sun in 16% seconds. 
If the earth were charged oppositely to the upper 
layer of the atmosphere, as a solid sphere within 
a hollow sphere, it would discharge in one-eleventh 
of a second. The oscillations decay very rapidly ; 
the second is one-thirty-fifth of the first, and so on 
in the same order. They are rapidly dissipated 
into space as electric waves. Oscillations in a 
wire circuit, such as a coil, die much more 
slowly. The sphere and the coil are examples of 
two different kinds of oscillating circuits, good 
radiators and bad radiators.. The former throw off 
their energy in waves ; the latter are more persis- 
tent. Anything that dissipates energy lengthens 
the time period. It is with the bad radiators that 
the phenomenon of resonance is best shown, for 
these continue their oscillations long enough to 
produce a considerable effect. Such effects are 
often found in the concentric cables proceeding 
from alternate-current stations. 

Dr. Fleming showed some experiments with 
the coils we illustrated diagrammatically last 
week. Oscillations were set up by means of an 
induction coil and a spark gap, in a coil wound on 
rectangular frame. A second coil, with its terminals 
connected to a tiny glow-lamp, was set up parallel 
to the first, at a distance of 7 or 8 in., and the 
lamp lighted up. Then a Leyden jar was put 
in the circuit of the second coil, which was moved 
to a distance of several feet, and again the lamp 
lighted. Atthat time about half an ampere must 
have been flowing through the place of the jar to 
maintain the light. The actual induction of the 
first coil falls off about as the cube of the distance, 
yet the light of the lamp, owing to the resonance, 
was quite as gcod in the second position as in the 
first. A second jar was added in parallel to the 
Leyden jar. The effect of this was to vary the 
capacity of the second circuit, and throw it out 
of tune with the first. The lamp no longer glowed. 
Dr. Fleming then altered the time — of the 
first circuit to bring it into tune with the second. 


The time period varies as capacity x inductance. 


He, therefore, added inductance to the first circuit, 
by putting in series with it the elastic coil mentioned 
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in the first lecture. This elastic coil, which he 
calls an accordion coil for obvious reasons, set the 
lamp aglow when it was squeezed together. When 
it was extended the lamp went out. It was strange, 
he said, to get more effect by lessening the exciting 
current. It was as if the engineer of an electric 
light station put choking coils in his high-pressure 
feeder to make the lamps burn brighter. Yet, 
under certain conditions, such an addition might 
have such an effect. It is a difficult matter to 
measure the time period of a circuit, for it is affected 
by very small causes. A condenser made of two 
pieces of tin, the size of a postage stamp, separated 
by a piece of mica, added in parallel to the Leyden 
jar, proved suflicient to put the two circuits out of 
unison. The nearer the circuits are together, 
the more difficult it is to tune them. 

To secure oscillation the circuits must be per- 
sistent oscillators ; radiators will not produce the 
effect. The oscillations must endure to the number 
of several hundreds; if there are only three or 
four, they have not time to set up the swing in the 
second circuit. 

The amount of energy which can be radiated is 
most surprising. A Hertz dumb-bell radiator, 
having bells 30 centimetres in diameter, would re- 
quire 45 horse-power to keep it in constant action— 
that is, it would dissipate as much energy as 1000 
lamps of 8 candle-power. At present the point 
desired is to be able to accumulate more energy in 
such radiators, and to keep the discharges going. 
Oscillating sparks have not been got over 14 centi- 
metres long ; it is wanted to have them 1 in. long. 

Dr. Fleming had two parallel wires stretched 
over the platform. At one end they were con- 
nected to the terminals of a vacuum tube ; at the 
other to an arrangement of glass plates, which 
gave Hertzian waves. These Hertzian oscillations 
traversed the wires, and made the vacuum tube 
glow. Then the lecturer laid a copper rod across 
the two wires, short-circuiting them. The imme- 
diate effect was to extinguish the tube; but 
after a little searching, a spot was found which did 
not interfere with the lighting. The oscillations, 
running down the wires, and across the copper 
rod, set up resonance in the remaining length of 
wire, and so lighted the lamp. To show that this 
was a resonance effect, Dr. Fleming attached pieces 
of tinfoil to the wires, altering the capacity of the 
circuit. The tube no longer glowed, and a fresh 

osition had to be found for the copper rod 
helene the glow reappeared. When the tin- 
foils were moved nearer together, the tube was 
extinguished, and when they were separated it 
lighted. The position of the copper rod marked a 
spot where the oscillations were stationary—a node 
of potential. By measuring the distance between 
the nodes, and by measuring the rate of the sparks 
by aid of photography, it is possible to determine 
the velocity of propagation of the waves, and this 
has been found to be identical with the velocity 
of light. 

It is suggested that the optical phenomenon 
known as absorption is really an example of elec- 
tric resonance. It is well known that colour is 
caused by the absorption and destruction of certain 
of the complex of rays which form white light. It 
is conceivable that if light consists of electric 
oscillations of different wave lengths, then those of 
a certain length might set up resonance in objects, 
and this resonance would produce a magnetic 
field which would oppose and nullify those 
rays, and hence would have an effect similar to 
absorption. 

Turning to wireless telegraphy, Dr. Fleming said 
that he must speak with caution, for he was in Mr. 
Marconi’s confidence, and he did not wish to antici- 
pate any disclosures the latter might have to 
make. But it was matter of common knowledge 
that the problem of differentiating between mes- 
sages from different sources was completely solved. 
Two messages could be sent “rom one vertical wire, 
and could be received by one wire simultaneously. 
At Poole, concurrent, but independent, messages 
were received from St. Catherine’s Point, and at 
the same time the Admiralty were telegraphing 
from Portsmouth to Portland, 65 miles, without 
affecting the Poole instruments, although they lay 
nearly in the direct line, as did also some hills 
800 ft. high. It would be possible to work twenty 
stations at once without any confusion whatever. 

The third lecture will be given next Monday. 
By aslip of the pen the table of dielectric strengths 


THE SUPERSESSION OF THE STEAM 
LOCOMOTTVE. 


On Thursday, November 29, My. W. Langdon, 
of Derby, read before the Institution of Electrical 
Engineers, a paper “‘ On the Supersession of the 
Steam by the Electric Locomotive.” We com- 
mence the publication of this paper in another 
column, but as the part we print is chiefly prelimi- 
nary, we will give a very brief abstract of Mr. 
Langdon’s conclusions. He investigated the trains 
running on the Midland Railway between St. 
Pancras and Bedford, omitting the short-distance 
local traffic. He found there were 14 trains per 
hour, passing a given spot, running on four roads, 
and he calculated that these trains required 3890 
horse-power, or 2905 kilowatts, to drivethem. He 
therefore suggested the construction of a central 
power-house of 10,000 kilowatts, and four or five 
converting sub-stations fed from it. The combined 
efficiency of the whole plant would be 58.3 per 
cent., and, therefore, 4984 kilowatts would be re- 
quired at the power-house, the total outlay for 
generation and distribution of current being 
470,000/. The annual cost of working this plant 
would be 36,9591., or 0.2023d. per kilowatt-hour. 
When wages of drivers (2.65d. per train-mile) and 
the repairs and renewal of machinery are added, 
the cost works out to 7.021d. per train-mile, as 
against 8.943d. per train-mile with the steam loco- 
motive on the Midland Railway, being an apparent 
saving of 1.922d. per train-mile, or 260,155/. per 
annum. Of this amount 108,927/. is saved in coal 
and 11,5071. in water. 

The President, Dr. Perry, called on Mr. Mark 
Robinson (Willans and Robinson), to open the 
discussion. That gentleman commenced by warmly 
praising the paper, which he said was both in- 
teresting and valuable, and dealt with a subject 
most important to the country and to its industries. 
All electrical engineers were anxious to examine 
the question, and this methed of taking a concrete 
example and working it out in figures was an 
admirable way of doing so. The conclusions arriyed 
at would be welcome to all of them. Mr. Langdon 
did not approach the subject as an enthusiast ; he 
was scarcely an advocate. His attitude was both 
impartial and moderate. He (the speaker) thought 
that the author had even carried his moderation too 
far. He had done something less than justice to 
electricity ; in his anxiety not to overstate the case 
he had understated it. Turning to the details of the 
scheme, Mr. Robinson observed that the author 
proposed to divide the line he was dealing with 
into lengths of 10 miles, and to have five electric 
converting stations fed from one central generating 
station. But where was the need for the big station 
of 10,000 kilowatts capacity? Why not have five 
smaller stations of 2000 kilowatts? There were many 
advantages in the way of security connected with the 
latterarrangement. Hesupposed that the big station 
would have four engines of 4000 horse-power each, 
and that it was anticipated that the greater economy 
of the large engines would balance the cost of the 
feeder cables connecting them to the converting 
stations. He (Mr. Robinson) did not share that 
belief, for large engines were not really much more 
economical than small ones. Mr. Langdon had 
probably found his ideals in America, where slow 
running engines were in vogue, and of such 
engines it was true that the bigger the size the 
greater the economy. But this was not so in fast 
running engines. With them a new factor came 
into play, namely, the shortening of the period of 
exposure of the cylinder wall to the heating effect of 
the steam and the cooling effect of the exhaust. Mr. 
Willans’ experiments showed this ; they were made 
with a 40 horse- power engine, and in one case the con- 
sumption of steam was only 124 lb. per horse-power 
per hour. If the stations were laid out for high- 
nog engines, there would be no need to aggregate 
all the engines in one station and endure the loss 
of energy in the long cables. He had consulted 
several engineers versed in electrical distribution, 
and they agreed with him that a station of 2000 to 
3000 horse-power was as economical as any larger 
size. If three engines of 800 horse-power eac 
were used, they would give capital results, and 
would cost less for attendance than larger machines, 
for it would only bea foreman’s job to supervise 
the three. With such stations there would be no 
necessity for three-phase currents ; direct currents 
would serve. The saving in converters and cables, 
and in the smaller capacity of the engines and 


avoided), would reduce the estimate from 470,000/. 
to 273,000/. This reduction in the capital cost 
would have a —— effect on the working 
charges, and hence the saving shown by Mr. Lang- 
don on the use of steam locomotives would be 
further increased. 

Mr. G. C. Cunningham, of the Central London 
(Electric) Railway, said that the paper before them 
would be fruitful of discussion. The question 
turned very largely on the pounds of coal burned 
per train-mile in the two systems. That was the 
central point. Some years ago he had written a 
paper for the Institution of Civil Engineers on the 
fuel consumed by locomotives on the Canadian 
Southern Railway. The gradients were very light, 
none more than 15 ft. to the mile, while there were 
straight lengths more than 40 mileslong. Goods 
trains used .15 lb. of coal per ton-mile, passenger 
trains .8lb. Coming to the electrical railways, the 
consumption would naturally depend a good deal 
on the gradients. On the Liverpool Overhead 
Railway, he found, from the Transactions of the 
Institution of Civil Engineers, the consumption was 
-4 lb. per ton-mile ; on the Central London it was 
-5 lb. The consumption of electrical energy was 
70 watt-hours per ton-mile. On the Montreal 
Electric Railway it was 300 watt-hours per ton- 
mile. It was always difficult to say beforehand 
how much power would be wanted. 

The Hon. C. A. Parsons said that he had not 
checked Mr. Langdon’s figures, but he thought 
they erred on the side of liberality towards the 
steam locomotive. The assumption of 3 lb. of coal 
per kilowatt-hour appeared to be him to be too 
great. He would put it at 241b. The question of 
one large station as compared with several smaller 
ones was scarcely before the meeting. The broad 
issue was : could trains be propelled electrically at 
less cost than by steam locomotives? One advan- 
tage of long-distance transmission was that it allowed 
the designer to select a suitable site where con- 
densing water was to be obtained. His view was 
that the larger the unit, the more cheaply it could 
be run, because greater refinements in management 
and machinery could be adopted. 

Mr. H. A. Hoy(Lancashire and Yorkshire Railway) 
said that locomotive men would accept the figures 
quoted in the paper from the presidential address 
of Mr. Johnson ders the Institution of Mechanical 
Engineers. He agreed with Mr. Mark Robinson 
that the better plan was to use smaller units in 
various stations, and to generate direct currents. 
He would go even further and adopt the 
French plan of moving stations with high-speed 
engines ; these could be exactly where they were 
wanted. 

Mr. J.S8. Raworth said that the Institution was 
greatly indebted to Mr. Langdon for the papers he 
presented tothem. They owed a great deal to his 
industry and enthusiasm. He took all these pains 
for the love of the thing ; he was not an inventor 
who worked to gain publicity for his discoveries, 
nor was he a manufacturer with commercial 
interests, like Mr. Mark Robinson. Neither was 
he troubled with that disease of the professor— 
intellectual indigestion—which forced its victim 
to read papers or burst. If Mr. Langdon 
could induce the railway shareholders to invite 
the members of that Institution to assist them 
in transforming their lines, there was a mine 
of wealth before them all. It was most desirable 
that the discussion should not wander into side 
issues. The point of the paper was that money 
could be pre and better dividends id, by elec- 
tric haulage than by steam haulage. at was the 
thing they had to prove. Shareholders did not 
want science; they wanted dividends, and the 
shareholders had to be convinced before the change 
could be made. Mr. Langdon’s figures were 4 
little difficult to follow, and he (the speaker) had 
worked the results out afresh. He made the 
power required to be 9850 kilowatts, which was 
practically the same as Mr. Langdon’s 10,000. It 
was impossible to be perfectly exact, as there must 
be a margin which had to be estimated. He felt 
a difficulty, however, about Mr. Langdon’s formula 


h | for the tractive effort per ton required to draw 4 


train. This was 
T=3+ oa where V = speed in miles per hour. 
This must be an error, since it would make T = 3 


at low speeds. [Mr. Langdon here explained the 
formula did not apply to speeds less than 15 miles an 








given last week was headed “ kilowatts per centi- 
metre,” instead of ‘‘ kilovolts per centimetre.” 


generators (since the loss in the mains would be 





hour, and Mr, Raworth withdrew his objection. 
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He thought that the author had greatly favoured 
the locomotive by taking the average of 25 years’ 
working expenses. During that time trains had 
grown heavier and speeds higher. A few years ago 
the coal consumption was 301b. a mile, now it was 
50 1b. Wages, too, had risen considerably. If 
the average locomotive running expenses for the 
last two years had been taken, tho figures would 
have been higher, quite apart from any question of 
the high price of coal, which, of course, was tem- 
porary. Mr. Langdon had allowed 3} per cent. 
interest on the cost of the electric generators. But 
no interest was charged against the steam locomo- 
tives, and it ought not to be charged against the 
new motors, unless their introduction involved the 
scrapping of the locomotives. 
ajor Crompton said that the paper dealt with a 

great question, and it was desirable that they should 
get the best opinions of the electrical world. He 
had recently designed a long electric railway for 
crossing the Himalayas, and in doing so he had got 
out a table of data very like Mr. Langdon’s table. 
He would have been very glad if he could have had 
that table before him at the time. He had checked 
his hypothetical figures with the traffic of an Indian 
railway. There was a very great discrepancy be- 
tween the horse-power of the trains and the horse- 
power of the locomotives. The locomotive often 
worked under very disadvantageous conditions, and 
therefore used much more steam than would be 
estimated on any basis of horse-power. It had, 
in fact, a very poor load factor. But this dis- 
appeared with electric traction. He was quite 
certain that economy of fuel would follow, 
corresponding to the increase in the load factor 
at the fixed station. There would also be an 
economy in wages. Mr. Langdon had assumed 
that the same wages must be paid on an elec- 
tric locomotive as on a steam locomotive ; and he 
was justified in being cautious in his figures, 
It would not do to alarm the public by proposing 
an inferior class of men as drivers. But when he 
was making his proposals for an electric railway to 
Cashmere, he decided not to pay the usual wages. 
The reason was that a locomotive is a difficult 
machine to get the best results out of ; to make it 
keep time and work the traffic needed a man of 
special ability, and one that could nurse and humour 
his engine. But this was not so with an electric 
locomotive ; it was quite a different machine, and 
did not require the same knowledge to drive. 
Again, in the matter of repairs, the electric loco- 
motive would show a great economy. ll the sur- 
faces and bearings could be securely boxed in 
from dust, and there were no sliding surfaces, 
like link motions and guide bars, which every- 
body knew cost so much to maintain. Of course, 
there was no boiler at all, and the boiler was 
the greatest item of expense on a steam locomotive. 
The advent of electric traction on railways would 
be the opening of a new epoch. The steam loco- 
motive was overloaded ; it had grown to the limits 
that were possible to it on our loading gauge, and the 
driving wheels had actually been reduced in dia- 
meter of late to allow of larger boilers. But there 
was no limit to the power that could be put into an 
electric train, for every axle could be made into a 
driver, 

The meeting then adjourned until last night. 
We hope to report the continued discussion in our 
next issue. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 28. 

_ Tue last.development of interest in the steel situa- 
tion is that what amounts to a steel pool has been 
formed, the basis of which is the consent of the Car- 
negie Steel Company to not enter on the production 
of finished steel if certain large billet consumers will 
buy their billets from that company. The agreement 
— the Carnegie Company the monopoly of the 
illet trade, and advances prices from 16 dols. to 
19.75 dols, and 20.50 dols, There are several important 
details on which the public is not informed ; but one 
thing is certain, it gives the Carnegie Company enor- 
mous advantage, and places it in a position where 
failure to respect the agreement would be its warrant 
for entering upon the production of finished material, 
& purpose which it has had in serious contemplation a 
long time. Apart from this interesting incident, full of 
vast possibilities, there is not much new. An enormous 
demand is crowding in for iron and steel products, for 
which Pittsburg is the storm centre. Hundreds of 
thousands of tons of plates and structural material 
have been booked within a short time. The Carnegie 
Company has recently booked orders for 350,000 tons 


of steel. Pig iron is being bought for delivery over 
the next four months. Pipe mills are overrun 
with orders, and all skelp mills are running at 
maximum capacity. A very heavy demand from 
abroad is crowding in, and prices are, in consequence, 
upward. Machinery makers and engineering plants 
have all they can do. The greatest activity prevails 
in Alabama, all furnaces and mills are running to 
fullest capacity. Three furnaces will blow in about 
January 1. Quotations have advanced 50 cents to 75 
cents over early October. Agents just returned from 
abroad have orders for large quantities of material. 
European buyers, despite the recent attempt to bar out 
American products, are anxious to secure supplies from 
this side. The present upward tendency, however, 
may carry prices beyond the exporting point before 
ninety days. The steel market is daily developing 
strength, but consumers entertain doubts as to the 
ability of manufacturers to preserve prices so far 
above just prices simply by the artificial method of 
combination. Some few orders have been placed for 
steel rails, but the great body of buyers are still 
holding back. 





NAVAL ENGINEERS. 
To THE EpiToR OF ENGINEERING. 

Str,—It happened that about October 19 last, when I 
saw your issue of that date which contained a leading 
article on “The Position of Naval Engineers,” I also 
came across a copy of the ‘‘ Journal of the Royal United 
Service Institution” for September, which contained a full 
report of a lecture on ‘The Training of Seamen,” by 

r. Thursfield, with the subsequent discussion of it, 
which took place at the Royal United Service Institution 
in June last. It does not appear easy to connect the 
“Training of Seamen” with ‘‘The Position of Naval 
Engineers,” but this was accomplished by some of the 
senior naval officers who took part in the discussion ; and, 
as I think it will interest some of your readers to knowa 
few of the things said during this discussion, which throw 
a strong light on the position of the engineers, I will 
ask you to reprint a few extracts from the speeches, and 
also for space for a few remarks on them. 

I have felt a certain diffidence in sending this letter, 
and have delayed forwarding it till now. I am persuaded, 
however, that if the evident feeling of antipathy towards 
the engineers shown by senior naval officers were more 
generally known, some good must result. We may be 
able to prevent the naval ‘‘ house being divided against 
itself” by some judicious rearrangements, 

Most of those who took part in the discussion appeared 
to consider the meeting a sort of “family party” of 
executive officers ; but as one of the speakers said, ‘* Now, 
this is between ourselves, although probably it will go 
forth to the public,” he and others can have no objection 
to a little more fo licity being given to their speeches. 
The number of the ‘‘ Journal” quoted in which they ap- 
pear, may be purchased at 99, Victoria-street for 2s. 

First, let. me quote from the speech of Admiral Sir 
John Hopkins, G.C.B. (late Commander-in-Chief in the 
Mediterranean) : 

‘* Asregards scientific training, we may look for much 
also in that direction. The officers learn a smattering of 
engine work, but they should be in a position to take 
their place as engineers if called upon. I remember what 
the Khedive of Egypt did when he was bothered by his 
engine-drivers for more money. He said: ‘Very well, 
I will give you increased pay, but you must have on 
your engines a native stoker to help stoke and drive the 
engine.’ The native stoker accordingly came, and helped 
the driver. But by-and-by he became qualified to drive 
the engine himself. That was the Khedive’s chance, and 
on the next occasion of a further demand by the engine- 
drivers, he said, ‘ Be off out of it, the stoker will drive the 
engine in future.’ Let us take this lead and try and know 
as much engine-driving as engineers. Another point is 
(perhaps foreign to this discussion): Why should not 
these engineers have executive rank? It is merely taking 
command of a certain number of their men, which at 
present ~— do as much as any so-called executive. Then 
why not call them executive, as, of course, they play a 
very important part ina ship? If it pleases them to be 
called executives, and we get better work out of them in 
consequence of calling them so, and they achieve, as they 
think, a better position, it will hurt nobody and will 
content them.” ; . 

I think this extract will show that the naval engineers 
are considered by a certain class ——- the majority) 
of senior executive officers as not forming any part of the 
Navy proper at all. They appear to be considered as 
‘* outsiders,” ‘‘outlanders,” ‘‘ necessary ry or what 
not, to be replaced by executive officers at the first favour- 
able opportunity. Of course, this latter may prove to 
a solution of the present difficulty, but it might have been 
put more politely. | 

Mark the expressions—‘“‘ these,” not ‘‘our” engineers ; 
** their,” not ‘‘our,” men, &c. 

The concession of executive rank to the engineers is not 
considered from the point of whether or not it would 
beneficial to the naval service as giving these officers 
better control of their men, &c.; but as if it were a mere 
trivial personal matter, like giving them a new toy to 
play with. . : 

I like the parable of the stoker and the engine-driver ; 
perhaps the sooner the lieutenant ‘‘stoker” takes the 

lace of the engineer ‘‘engine-driver,” provided it can be 
me with advantage to the service, the better; the 

recognised 


former would at least be as ‘‘our” engine- 


be | the evidence upon which he is to be, or has 


be | that, in learning this 


Sir Gerard Noel, K,C.M.G. (Admiral Superintendent of 
Naval Reserves) : 

‘*Much has been said about the necessity of training 
our people as engineers. Ask my midshipmen whether 
they were not more in engine-room than any others 
in the squadron. I think they would say they were. 
What is an engineer? He is an ingenious man who has 
— the power of utilising the forces of Nature, 
and, by mechanical appliances, ding them to his will. 
I say that engineering is not a new science. Four 
thousand years one of the greatest engineers the 
world ever saw built the Great Pyramid. Hannibal and 
Napoleon were amongst the test eers in the 
world. The executive of the Navy are all engineers in 
the sense that the Royal Engineers are engineers. Now, 
engineering is divided into many branches. The marine 
engineer, who designs and makes the marine engine, is 
one of the highest classes of engineers. The engineer 
officers in the service have to keep those engines in 
order and work them efficiently ; but the place that some 
few of these officers are trying to assume is fictitious. 
The executive are engineers in the broad sense of the 
term. 

Mark the expression ‘‘our people” in the opening sen- 
tence. I do not think the Royal Engineers would feel 
flattered by Admiral Noel’s comparison. We find Royal 
Engineers — actual qmeerny work in all parts of 
the world, and doing it well. Amongst other things, 
they build forts for the Royal Artillery to place their guns 
in. What is the naval parallel to this? I grant that 
the naval executive officers are the Royal Artillery of the 
Navy, but who build their floating fortresses? Certainly 
not they themselves. 

Admiral Noel does not appear to know that ‘‘ engineer 
officers in the service” may be reckoned among the 
‘*marine engineers who design and make marine en- 
gines,” and that the more they know of engine desi 
the better they are able to carry out their many an 
varied duties ashore and afloat. It is for this reason 
that ‘“‘engine design” forms such an important part of 
the training of the naval engineer student, and that these 
young officers are taught to be “‘engine makers” goes 
without saying. I know there is also an idea among 
many executive officers that the chief engineers of mail 
steamers are simply ‘‘engine-drivers;” but I should 
like one of these officers to tackle the papers set by the 
Board of Trade for the ‘‘extra chief” certificate many 
of these ‘‘engine-drivers” hold, I think we should hear 
less of this nonsense. ; 

The engineer is usually looked on as essentially a man 
of progress. Hear whata former member of the Ad- 
miralty says of late Admiralty Boards, &c.: 

‘‘The Admiralty officials and the senior officers of the 
Navy have always been chary in their approval of neces- 
sary reforms. They opposed steam. They op 
masts and yards being taken out of steam ey 
op armour-clads. They opposed the breechloading 
and the quick-firing gun. They opposed the increase of 
the Fleet, and thought ‘six more cruisers sufficient, 
though not necessary,’ a few weeks before public opinion 
compelled them to bring in an extensive shipbuilding 
programme including 70 ships.” Not much progress about 
this, and engineers do not usually oppose their own pro- 
ductions. } 

May Lask, Sir, is this clamouring of certain executive 
officers to be considered engineers a sign of what poli- 
ticians call ‘‘ the swing of the pendulum ”? 

To proceed, Captain A. C. Corry, R.N., H.M.S. Cam- 
perdown, says: 5 

“* Another question which has been raised in this dis- 
cussion is that of the necessity, possibility, and advisability 
of giving what is called ‘executive rank’ to the class 
of officers now known collectively as the ‘Royal Naval 
Engineers.’ What is the meaning of the word ‘execu- 
tive’? Does it imply merely, as many persons seem to 
think, the wearing of more gaudy uniforms, the enjoy- 
ment of a higher social position, and the drawing of a 
higher scale of pay? If this is all that the Naval Engi- 
neers want, it is certainly not for me to wish to refuse it 
to them. But their claim to ‘executive rank’ involves 
a far higher pretension than this. Whatis ‘executive,’ 
and what are the attributes that it implies? It is a 
demand for power to ‘punish their own men.’ This 
matter is discussed as if anybody is competent to punish ; 
the fact lies that no art requires a more searching and 
thorough training than the art of justly awarding punish- 
ment. The demand of Royal Naval Engineers is exactly 
like a demand that every employer of labour throughout 
the country should be allowed to exercise the functions 
which are now the exclusive property of the magistrate 
and judge. Punishment, indeed, mere punishment, the 
awarding, rightly or wrongly, of cells or other penalty, 
is the easiest thing in the world. But just punishment is, 

ually, probably the hardest. To give a man ten days 
cole is easy enough for any man ; to bei eg balance 

i i m, convicted 
is entirely another thing. The glory of the ‘executive 
officer’ is that he shall be a man in whose hand sane and 
reasoning men will gladly place their lives at the moment 
of trial. If the Royal Naval Engineer officer wishes to 
do this, and hopes ever to do it thoroughly, he will find 
is trade, he will have but little time 
indeed left for acquiring also his own.” 

One would think that the first duty of a ‘‘ weigher and 
balancer of evidence” would be to get his evidence 
correctly, and this applies as much to the judgment of 
the claims of the e eers as to the punishment of de- 
faulters. The naval engineers have never asked to be 
given the power to award such a severe penalty as the 
**ten days’ cells” spoken of. I have a copy of the 
“statement” of their views before me, which ‘‘state- 
ment” has been very freely circulated ; and I see by it 





driver. 





Next, let me quote from the speech of Rear- Admiral 


that they consider discipline would be much better main. 
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tained in their department if they had authority to ad- 
minister minor punishments for offences committed in the 
engine-room department (the italics here are as in the 
document before me). ma 

The reference to employers of labour exercising the 
functions of magistrate and judge is a singularly un- 
happy one. Independently of the fact that a naval 
engineer may have te take absolute charge of any 
number from one to 300 men during a naval engagement, 
and that his being able to ery men can by no manner 
of means be compared to that of an employer of labour to 
do so; does Captain Corry not know that every employer 
of labour has a power of punishment which even the 
magistrate and judge have fot? Has he never heard that 
an employer of labour can punish an idle or inefficient 
workman by fine or by dismissal from his employ? The 
employer of labour evidently has power to punish men 
for offences committed in his department, which is exactly 
what the engineers are asking for. 

I gather from the last paragraph of the quotation, 
which by the way is very involved, that if the engineer 
wishes to learn the ‘“‘trade” of weighing and balancing 
evidence, he will have very little time, indeed, left for 
acquiring also his own. : 

uming equal receptive powers for the executive and 
engineer officer, we have to infer from this one of two 
ideas: either that ‘knowledge comes with the curl” 
(which is a sort of naval axiom), or that there is not so 
much to learn in ordinary sailorising as in engineering. 
I cannot believe the latter, so am forced back on the 
former. This enables me to grasp why a Fleet engineer 
of over fifty years of age may not know as much about 
‘‘weighing and balancing evidence” as a young lieu- 
tenant of twenty-one, who may have the power of award- 
ing minor punishment as laid down in Article 737 of the 
Queen’s Regulations and Admiralty Instructions. 

I am afraid, Sir, that I have taken up a great deal of 
your space, so will conclude with a quotation from the 
speech of Rear-Admiral W. H. Henderson, with which 
I think we shall all agree : 

‘*We must return to the homogeneous condition which 
our ships were in in the days of Nelson. Their comple- 
ments were penned all executives, and we have to be 
practically all executives in the future.” 

I think, Sir, that if the proposals of the Naval Engi- 
neers were carried out, a satisfactory step in the direc- 
tion indicated above would be taken; and trusting this 
will goon be done, 

I remain, yours truly, 
EFFICIENCY. 





To tHe Eprror or ENGINEERING. 
Srr,—Academical discussions upon any subject by men 
or bodies of men who have no personal knowledge of their 
subject, and who are in all probability inspired by those 
who are but partially interested in the matter as a whole, 
invariably result in false perspective, the imaginary fore- 
agg being occupied by the protdges of the inspiring 
y: 


Of this truism we have an admirable illustration in a 
pamphlet headed ‘The British Naval Engineer: his 
Present Position, and Influence on our Sea Power,” pub- 
lished by Mr. D. B, Morison. In this publication the 
engineering professions generally are called upon to 
effect certain changes in the status and general conditions 
of service of the engineer officers of the Royal Navy. 
These questions are here incorrectly styled engineering 
questions, when in reality they are naval matters pure 
and simple, affecting intimately the internal economy of 
Her Majesty’s ships, and naval discipline greg A 
a reference to which they cannot possibly be dis- 
cussed. 

Mr. Morison does not, as may be seen, go to the root 
of the matter at all, and the suggestions advanced, both 
by himself and the engineer officers, Royal Navy, tend 
simply to intensify the difficulties of the present unsatis- 
factory system; whereby two professions which, taken 
singly have little in common, are of necessity brought 
into close contact and made even to overlap in the per- 
formance of duties which could most efficiently be carried 
out by one corps of officers specially trained in both. 

_ To demand, therefore, naval executive rank and autho- 
rity for the engineer offivers, Royal Navy, who receive 
no training whatever which would enable them to per- 
form the many -sided and most responsible duties at 
present carried out by the executive, or sea combatant 
officers of every military navy in existence, and to accom- 
pany this demand by a desire for departmental control and 
aw only, is to demand the impossible, for 
without command in its proper sense the rank at once 
becomes relative. To disguise relative rank in the trap- 
pings of the standard article—standard only by educa- 
tion and experience—is to create a caricature and to gene- 
rate chaos. To compare the engineer officers, yal 
Navy, whose function afloat is that of mechanical engi- 
neers, with the officers, Royal Engineers, who are not 
mechanical engineers at all, and whose duties are to all 
intents and purposes absorbed in the naval service by 
the executive, as represented by the gunnery, torpedo, 
surveying and navigating officers, is to simply disprove 
the original enunciation. 

In comparing the number of engineer officers carried 
in Her Majesty’s ships, and ships of the mercantile 
marine, the practical mechanics, as represented by the 
engine-room artificer class of the Royal Navy, have been 
absolutely ignored. 

As, however, the senior engine-room artificers, and the 
whole of the chief engine-room artificer ratings, are in 
every way as efficient as the a of the engineers 
referred to in the mercantile marins, the comparison is of 
little value. 

The limited berthing accommodation for the crew in 





ships of war, necessitates the arrangement of the comple- 
ment on the principle that ‘“‘all hands” are at work dur- 
ing an e ment. Engine-room complements should, 
therefore, allow of the engines being worked at full speed 
for this period, without assistance from the seamen, who 
would all be engaged in fighting theship. Under normal 
conditions, this engine-room complement is divided into 
three watches for duty below, and each watch is aug- 
mented as necessary by seamen, who act as coal 
trimmers. : 3 

To carry numbers in excess of this, during battle, is to 
insure unnecessary slaughter ; for there is no accommo- 
dation for spare numbers, either in the engine or boiler- 
rooms, beneath the armoured deck, nor in the armoured 
casemates, turrets, and barbettes. : 

The discontent and disabilities of the engineer officers, 
Royal Navy, would, however, entirely disappear, were 
they professionally qualified for promotion to the higher 
executive ranks. 'o effect this, the amalgamation of 
the executive and engineering branches into one execu- 
tive line is necessary ; the engineering body, pure and 
simple, as represented by those who are either unable or 
unwilling to qualify for executive duty and responsibility, 
being allowed to die cut, asdid the old navigating 
officers. 

The supply of officers to this line, would of necessity 
be through the Britannia, entering at fourteen years of 
age ; an engineering course of two years being added 
to the present scheme of studies, of which 18 months 
should be spent in practical work at the Keyham College 
(now vacant), and in completing the general school educa- 
tion, 

Two years’ service at sea, with one year allotted 
entirely for duty with the engine-room department, 
would followed by the final courses in gunnery, tor- 
pedo, engineering, and pilotage, prior to the final exa- 
minations for confirmation in the rank of sub-lieutenant. 

From this date the career of the officer would, in all pro- 
bability, be determined, either voluntarily or by appoint- 
ment; but those selected for gunnery or torpedo officers 
might possibly require further instruction, as at present; 
simply because war material is comparatively of such 
small commercial value, that its development depends 
largely upon the exertions and experiments of the service 
specialist. The promotion of all officers should, however, 

epend upon their success in their own particular 
speciality, regardless of its nature taken in conjunction, 
of course, with their general professional ability. On 
reaching the rank of captain, the administrative work 
of command would supersede departmental work of every 
description. 

Sea combatant training would thus replace the mathe- 
matical and constructive education of the present members 
of the engineering branch ; but all officers selecting or 
selected for these duties would, of necessity, obtain from 
15 to 20 years additional engineering experience relative 
to steam-driven engines before promotion to captain. 

No officer, nevertheless, would have anything what- 
ever to do with the design, construction, and dockyard 
repairs of either engines or boilers ; such being entirely 
in the hands of the Engineer-in-Chief, the committee of 
— and the Dockyards staffs, who should be—like 
the Royal Corps of Naval Constructors—entirely civilian, 
and the very best men that could be procured, by any 
means. In the original training of the officer, therefore, 
the fact that the workshops in ships are capable of light 
work only, should not be forgotten. Nor that even in 
cases, where engine defects are of necessity taken in hand 
by private firms, there must be obviously in those firms, 
if going concerns, men far more capable of undertaking 
such work, than any sea-going expositors of the art ; 
who, however qualified, have in all probability for years 
had no hand in any job, beyond the powers of a good 
fitter or boilermaker. 

Serving under the commissioned rank would be the 
engine-room artificer class, eligible for warrant rank after 
ten years’ service ; a sufficient number of this rank being 
appointed to each ship for watch keeping and other 
duties now relegated to the more junior officers of the 
present engineering branch. Stokers entered as boys, 
advancing to warrant rank through the same number of 
grades as the seaman class, should be then appointed to 
ships in the proportion of one to each, or each pair of 
boiler-rooms. pe ee 

The electric motor will undoubtedly in time limit the 
functions of even the present engineering branch to = 
pelling and dynamo machinery only. Should, therefore, 
the unnecessary connection of the engine-room depart- 
ment, with the gunnery, and torpedo fittings be abolished. 
and each speciality made alone responsible for its own 
material, the steam specialist would but direct the efforts 
of a perfectly compact and workable department. 

The whole commissioned officers corps would be thus 
executive in its proper sense, as applied to a sea-fightin 
service, and mechanical engineering, grafted in wit 
sea military training, would form with gunnery, torpedo, 
and navigation the main lines of departmental employ- 
ment ; all thus employed, reuniting with those who had 
served as the executive officers of ships, and in command 
of smaller vessels, to form one line of command as cap- 
tains and admirals, : 

No good purpose will, however, be served by any dis- 
cussion of this ee until it is perfectly under- 
stood, and as constantly remembered, that the governing 
body and the executive officers of Her Majesty’s Navy 
are, to say the very least of it, as much interested in the 
good welfare of the naval service, and are actuated by 
motives quite as patriotic and disinterested as any sect 
or body attempting their reformation. In addition to 
which, also, the executive who alone, and of necessity, 
deal intimately with the whole personnel of Her Majesty’s 
Fleet, have by far the greatest and, indeed, the only 
general krow‘edge of the subject. These simple facts 





have, nevertheless, in some cases been entirely over- 
looked. 
I am, Sir, your obedient servant, 
Vincet VERITAS. 





LONG RAILWAY WAGONS. 
To THE Eprror or ENGINEERING. 

Str,—I see that one objection urged against the use 
of long bogie wagons is their possible weakness as girders, 
Surely, however, there is no reason why they should not 
be strengthened in this respect by a third aa of axles 
with flangeless wheels placed at the centre. It is possible 
that to dispose six axles thus, in three sets of two, would 
be found as feasible a = as to dispose them in two sets 
of three, and would have, moreover, the advantage of 
doing away with the girder difficulty. 

I am, yours truly, 
ALFRED J. ALLEN, 

London Institution, November 27, 1900. 





PURE ZINC. 
To THE Eprror or ENGINEERING. 

Sir,—I shall be greatly obliged if — of your readers 
could tell me of any special purpose, other than German 
silver or Léclanche rods, for which especially pure zinc 
(99.90 per cent.) would be valuable. 

Faithfully yours, 
AEx. E. Tucker, 

Laboratory and Assay Offices, 35, Paradise street, 

Birmingham, December 4, 1900. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was firm on 
Thursday forenoon, when about 5000 tons of iron were 
sold at better prices. Scotch warrants were done 24d. up 
at 68s. 24d. per ton, only 68:., however, being paid one 
month. Cumberland hematite iron was dealt in at 
76s. 6d. per ton, being an advance of 6d. per ton. - Only 
1500 tons changed hands in the afternoon. Scotch 
further improved to 683. 6d. cash per ton, and 
Cumberland hematite iron was done at 76s. per 
ton, and closed 3d. per ton down on the day at 
75s. 9d. per ton cash buyers. The settlement 
prices were: Scotch, 688. 6d. per ton; Cleveland, 
61s. 6d.; Cumberland hematite iron, 76s. per ton. At 
the forenoon session of Friday’s market Scotch was strong, 
and advanced 84d. per ton to 69s. 3d. per ton. The market 
was easier in the afternoon, and Scotch, Cleveland, and 
hematite iron each fell from the forenoon session. 
The sales for the day were about 10,000 tons. At the 
close of the market the settlement prices were: 683. 9d., 
61s. 44d., and 75s. 104d. per ton. At the forenoon 
market on Monday about 4000 tons were dealt in. The 
tone was very flat, Scotch declining 9d., Cleveland 6d., 
and hematite iron 114d. perton. In the afternoon some 
1500 tons changed hands, and prices had a further drop, 
Scotch closing 11d. per ton down on the day, Cleveland 
114d., and hematite iron 1s. 14d. per ton, the settlement 
oe being: 67s. 9d., 60s. 6d., and 743. 74d. per ton. 
e market was flat on Tuesday forenoon, and only 1000 
tons were dealt in down to 67s. 6d. per ton cash, with 
buyers over, and Cleveland was done _ per ton 
down at 60s. 3d. The only quotation for hematite 
iron was 74s. 8d. per ton cash sellers. Only 1500 
tons were done in the afternoon. Scotch warrants, to 
which dealing was confined, were done at 67s. 7d. 
per ton cash, with buyers over, thus showing a decline 
on the day of 2d. a ton. The settlement_prices were: 
67s. 74d., 593. 104d., and 74s. per ton. This forenoon 
some 4000 tons changed hands. The tone was flat, and 
Scotch iron declined 5d. per ton, and hematite iron 9d. 
In the afternoon .7000 or 8000 tons were dealt in, and 
rices were very weak. Scotch closed 11d. down on the 
lay, and the settlement prices were: 66s. 9d., 59s. 9d., 
and 72s. 3d. per ton. The quotations of makers’ iron 
No. 1 are as follow: Clyde, 80s. ag ton; Gartsherrie and 
a —- v9 5 ne Glen dy pesca ore ed 
oregoing all ship at ow ; Glengarn: shippe 
at Ardrossan), 793.; Shotts (shipped at Leith), 84s. 6d.; 
Carron (shipped at Grangemouth), noton sale. The follow- 
ing are the shipments of pig iron from all Scotch ports for 
the week ending last Saturday: To Italy, 350 tons; to 
Germany, 345 tons; to Holland, 1232 tons; to China 
and Japan, 360 tons; smaller quantities to other 
countries, and 2611 tons coastwise ; the total for 
the week being 5387 tons, as compared with 6405 
tons in the corresponding week of last year. The 
Scotch eee market has been filled with rumours 
of another squeeze before the end of the year, and the 
price movements during the past week have been somewhat 
irregular, touching 69a. 94. and 67s. 114d. per ton cash. 
The oversold account seems to have been somewhat re- 
duced in the course of the past week. There has not 
been any fresh business with consumers beyond buying 
for their immediate requirements ; and unless there is a 
distinct improvement in trade, the holiday season this 
year will probably be a somewhat long one. In the pre- 
sence of declining trade and increasing stocks in eve 
other centre of the —— — the price ee 
warrants are persistently held up by the parties engl- 
neering the present ‘‘corner.” The result is a fore- 
e conclusion: every “bear” must close on the 
olders’ terms. Advices from America are sgain of a 
very favourable nature, and continue to indicate growing 
activity on the other side; but from the home centres 
and the Continent nothing but doleful accounts are re: 
ceived. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 72,808 tons esterday 
afternoon, against 72,925 tons yesterday week, thus show- 
ing a reduction amounting for the past week to 117 tons. 
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Finished Iron and Steel.—Coatbridge is beginning to 
feel the depression in the finished iron trade. There is 
not a place of business in the district which has been 
working anything like full time, and even when working, 
none of them are up to their full strength. In some works 
during the latter portion of November they were so short of 
orders that they had to start those which were booked for 
delivery in December. The smallest orders are now 
thankfully received. Business in the steel trade is with- 
out improvement. There is general complaint at the lack 
of orders, and any business done is mostly on a small scale, 
and at keenly cut prices. Except for steel boiler plates, 
which are unchanged at 8. 10s. per ton, there are no fixed 
rates, prices being a matter of negotiation between indi- 
vidual buyers and sellers. They may be quoted, how- 
ever, at about 7/. 10s. per ton for angle bars, 8/. 7s. 6d. 
for other bars, and 7/. 10s. for ship plates, all less the 
usual 5 per cent. discount. 


Sulphate of Ammonia,—Last week’s shipments of sul- 

hate of ammonia at British ports amounted to 2423 tons, 

ringing the total for this year up to 124,766, being an 
increase over the corresponding period of last year of 734 
tons. Business is now quieter, and the small inquiry is 
chiefly for early delivery. Last week’s shipments at 
Leith were 214 tons. 

The Lothian Coalmasters and their Miners.—A basis of 
agreement has been arrived at between the coalmasters of 
the Lothians and their men for the establishment of a 
board of conciliation to regulate w and settle local 
disputes. A committee of four a side has been appointed, 
with Mr, Thomas Nimmo as president, and Mr. John 
Wilson as vice-president. Mr. Frederick Duncan, manager 
of the Armadale Coal Company, will act as secretary. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Engineers at the Electric Tramways Station.— 
Many members of the Sheffield Society of Engineers and 
Metallurgists accepted the invitation of Mr. A. L. C. 
Fell, M.I.E.E., on Saturday afternoon, to inspect the 

lant at the City Corporation electric power station at 

elham Island, The plant now consists of a range of 
seven boilers of the marine type, working at a pressure 
of 160 lb. per square inch. The electrical generators con- 
sist of three 225 kilowatt sets and of two 500 kilowatt 
sets, the former having American engines of the E. P. 
Allis type, and the latter having vertical engines by 
Messrs. Cole, Marchant, and Morley. Mr. Fell is ex- 
perimenting with methods of filtering condenser water 
for the purpose of feeding the boilers, instead of using 
the more expensive supply of town water. The total 
works’ costs at this station are 0.75d. per electrical unit, in- 
cluding all ranning charges and repairs, and the total cost 
during the past six months, including interest on capital, 
sinking fund, insurance, and head office charges, was 
1,33d. per unit. 


Messrs. John Brown and Co.—The directors of Messrs. 
John Brown and Co., Limited, have decided to pay on 
December 22 an interim dividend of 6d. per share on 
the ordinary 1/. shares (103. paid), and 8d. per share on 
the ordinary 1/. shares (fully paid). 


South Yorkshire Coal Trade.—The continued mild 
weather still checks business in house coal, and sales are 
limited. Quotations remain unchanged, but merchants 
buying large quantities are able to get reductions. The 
best classes of silkstone make from 15s. to 163. per ton, 
and Barnsley house sells at about 1s. per ton less. Con- 
siderable interest is being taken in the negotiations be- 
tween the coalowners and the railway companies ot 204 
ing the contracts for locomotive fuel for the ensuing half- 
year. The colliery proprietors of this district have 
already held meetings, and have arranged to offer the 
companies coal at from 6d. to 1s. per ton reduction on the 
present contract rates, and tenders have been delivered 
for Barnsley hards at 153. per ton. The railway com- 
panies are dissatisfied with these terms, but the colliery 
owners intend, itis stated, to adhere to these figures. In 
the open market steam coal remains firm, Barnsley hards 
selling from 153. to 163. per ton, and small fuel is un- 
changed. Trade has fallen away in gas qualities, the 
companies having procured heavy stocks. 


. Zron and Steel.—Although business is not so brisk as 
it was twelve months ago, engineering establishments in 
the city areas a rule running well. Competition from 
abroad continues to.increase, and manufacturers are 
handicap) 1 by the heavy cost of production. South 
African business is not opering out to any great extent, 
but orders are baing placed more freely than was the case 
& few months ago. The heavy branches of trade are well 
employed, there being plenty of work in the armour-plate, 
Fewectile, and other departments producing war material. 

rade with America has for some time been decidedly 
Weak, but it is expected that now the presidential election 
18 past business will resume a more normal character. The 
sheep shear season for South Africa and America is now 
on, and for the former market some very large consign- 
ments have gone out, and are now lying at the ports 
Waiting an opportunity for sending them up the country. 

he demand for America a year ago was very quiet, but 
this year the orders have come back again. There has 
n a very marked falling-off in the demand for fire- 

ace furniture, both for cottages and the better class of 
oyna This trade has been very seriously affected by 
te falling-off in building operations. 





BrLcran Rats ror TurKEY.—The John Cockerill Com- 
rang has obtained a contract for 10,000 tons of rails for 
po ‘amas La Mecque Railway, now in course of con- 

ruction by the Turkish Government. The contract 
Price is 6. 63. 6d. per ton delivered at Beyrout. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, but the market was 
most cheerless in tone, quotations continued on their 
downward course, and hardly any transactions were 
recorded. Notwithstanding redu prices, it was diffi- 
cult to draw buyers into the market, and what sales did 
cccur were —_ in small lots for prompt delivery. Buyers 
appeared firmly convinced that even lower prices will be 
named in the early future than those now ruling, and 
consequently they would not purchase beyond what was 
absolutely necessary to them to meet immediate require- 
ments. There were plenty of sellers ready enough to 
dispose of No. 3 g.m.b. Cleveland pig iron at 60s, 6d. 
for prompt f.o.b. delivery, but hardly anybody could 
be found who was disposed to pay that figure. Quota- 
tions for the lower qualities of Cleveland iron were 
more in proportion to No. 3 than for some time past, 
No. 4 foundry being 593. 6d. and grey forge 583. 6d. East 
Coast hematite pig again fell, sellers offering Nos. 1, 2, 
and 3 at 763, for prompt f.o.b, delivery. There was 
nothing doing in Spanish ore. Rubio was nominally 18s. 
ex-ship Tees. To-day the market was more dep 
than ever, and quotations all round were once more 
lowered without having the desired effect, viz, that of 
bringing forth buyers. No. 3 Cleveland pig was put at 
60s., No. 4 foundry at 593., grey forge at 583., and mixed 
numbers of local hematite pig at 75s. 


_ Manufactured Iron and Steel.—In the manufactured 
iron and steel trade business is even worse than in pig 
iron, Hardly any orders are being naga and work is 
becoming very slack. Competition for orders is exceed- 
ingly keen, and one large firm will probably close 
for a fortnight owing to scarcity of work; and if it 
does so, it will be the first time in the history of 
the firm that operations have had to be suspended in 
consequence of lack of orders. Quotations are about as 
follow: Common iron bars, 8/.; best bars, 8/. 10s.; iron 
and steel ship-plates and ——— each 7/.; and heavy 
sections of steel rails, 6/.—all less the customary 24 per 
cent. discount f.o.t., except rails, which are net cash at 
works. 


Fuel.—Coke is easier. Sellers offer medium blast- 
furnace qualities at 193. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown dullness, and 
the prospect for the immediate future is regarded as by no 
means reassuring. The best large steam coal has been 
obtainable at 183. 9d. per ton. Small steam coal has 
shown no material change ; there has been a quiet demand 
for shipment, and also for bunkering steamers. Some large 
steam coal has brought 183. to 193., while secondary 
qualities have made 17s. to 17s. 9d. per ton. The house- 
coal trade has been quiet, considering that we have now 
entered upon the winter ; buyers have only purchased to 
meet the immediate requirements of consumpton ; No. 3 
Rhondda large has been quoted at 17s. 9d. to 18s. eed 
ton. Patent fuel has shown noimprovement. Coke has 
also remained at about previous rates ; foundry qualities 
making 28s. to 323., and furnace ditto, 253. to 27s. per 
ton. As regards iron ore, Rubio has been quoted at 
17s. 6d. to 18s. per ton, and Tafna at 17s. to 17s. 6d. per 
ton. 


A Veteran Foreman.—Mr. R. Whitehorn, locomotive 
foreman on the London and South-Western Railway at 
Barnstaple, who has retired after 48 years’ service, re- 
members most, if not all, of the original engines pos- 
sessed by the old London and Southampton line. He 
served his time under five locomotive superintendents. 
He is succeeded by Mr. Tindall, of Nine Elms. 


Dredging at Devonport.—Within the past few weeks a 
great scheme in connection with the removal of various 
rock formations and rubble banks at the entrance to 
Devonport Harbour has been completed. At low water 
the depth over the Vanguard, the Cremyll, and Rubble 
Bank shoals was once only a few feet; and in 1894 the 
Lords of the Admiralty contracted for the removal of 
these shoals, so that a depth of 30 ft. should be obtain- 
able at low tide, thus enabling ships of any draught, 
existing or in contemplation, to enter or leave the Hamoaze 
in safety. Messrs. Hill and Co., of Westminster, were 
given the contract, and they have now brought their 
undertaking to a successful issue. To remove the shoals, 
the rocks had to undergo a considerable amount of blasting 
before the dredging was brought into requisition. In the 
first instance, diamond drills were used to bore the holes 
for the cartridge to be inserted. These were worked by 
steam from the deck of a specially constructed barge ; and 
after the hole had been drilled, the charge was inserted by 
a diver. ° For this work four barges—the Alpha, the 
Beta, the Gamma, and the Delta—were used. Later, the 
diamond drills gave place to jumper _ consisting of 
long steel chisel-pounded drills, guided to the rock bottom 
through pipes from the decks of barges, thedesired aperture 
in the rock being made by raising the drills a few feet, and 
letting them fall their full weight. In consequence of the 
heavy nature of the material to be removed, two special 
dredgers, named the Devon and the Cornwall, were con- 
structed by Messrs. Simons and Co., of Renfrew. The 
next and final portion of the work was when the diving- 
bell Epsilon was brought into operation. This bell carried 
seven steam drills, which were mainly used for bringing 
the sea bottom to the required level. In some places no 
less than 20 ft. of rock has been removed, and the esti- 
mated quantity of material removed by the dredgers and 
deposited at sea is 700,000 tons, 





Hobbs’ Point.—A contract for removing a rock to the 
west of Hobbs’ Point has been entrusted to Messrs. Hill 
and Lester of Gosport. The desirability of this work has 
been long , and the carrying it out has now 
become urgent, in view of the launch of the Drake. 


Cardiff Corporation Water Works.—The water works 
committee of the Cardiff Town Council met on Friday at 
the Town Hall. The water works engineer (Mr. OC. H. 
Priestley) aaa ons ® report as to the quantity of water 
available for trade purposes from the Lilanishen and 
Lisvane sources, and also as to the quantity available for 
trade and domestic purposes from the Ely pumping 
station. In connection with the report, Mr. Priestley 
submitted two schemes of new works for the augmenta- 
tion of supply in either instance, the estimated expendi- 
ture in the case of Ely being 24,702/., and that of 
Llanishen and Lisvane, 12,2937. The engineer u: the 
former as the most really economical of the two schemes. 
It was resolved that the reports should be printed and 
circulated amongst the members of the committee, 





CaTaLocugs.—We have received from Mr. A. G. 
Thornton, St. Mary’s-street, Manchester, a copy of his 
new catalogue of English-made drawing and surveying 
instruments. The i is unusually complete, and 
a number of very neat and highly ingenious modifications 
of the ordinary details of such s are fully described. 


Messrs. BRUNTON AND TriER’s STONE - DRessine 
Macuinery.—On 629 ante, when illustrating Messrs. 
Brunton and Trier’s stone-dressing machine at the Paris 
Exhibition, we stated that, owing to a Jury muddle, the 
exhibit was awarded a Silver Medal. We are glad to 
learn that, owing to the efforts of the French President 
of the Jury, this mistake has been corrected, and a Gold 
Medal has been awarded. 


_ Coat aT Hampurc —The imports of coal at Hambu 
in October amounted to 444,071 tons, as compared with 
358,534 tons in October, 1899. Of the 444,071 tons 
imported in October, 301,171 tons came from Great 
Britain, and 142,900 tons from the Rubr district. The 
imports of English coal showed a considerable increase 
as compared with 1899; those from the Rubr remained 
about stationary. 








~Lapour In RuopgstA.—The Rhodesian Chamber of 
Mines reports that the supply of native labour is scarce, 
expensive, and unsatisfactory. The Labour Board is 
engaged in considering measures for importing natives 
from a distance, and beneficial results are anticipated 
from this policy. It was recently reported that upwards 
of 3000 natives were on the point of being despatched 
from Delagoa Bay, and the Rhodesian mining companies 
made arrangements for their reception. .At the last 
moment, however, the mining board was informed that 
the number of natives who wera ready to leave was 
nothing like the number originally anticipated. 





Tux Institution oF ExxcrricaL Encinrers.—The 
annual dinner of the Institution of Electrical Engineers 
took place last Monday evening at the Hotel Cecil. 
sone the guests were Lord Morris and the Lord 
Chief Justice. Lieut.-Colonel Crompton replied for the 
Volunteers, and especially for the Corps of Electrical En- 
gineers whom he lately commanded in South Africa. Ho 
said that his men had been hard at work all the time, 
and had been most appreciated by Lord Roberts. They 
furnished the first example of trained and educated men 

ut in the ranks as ordinary soldiers. The experiment 

ad been a complete success. Their work was not con- 
fined to électric lighting and Lam oa but they under- 
took all kinds of mechanical hp . Hight or ten had 
been kept in Africa, but all the rest were on their wa 
home, except four who had died, and two invalided. 
This was the highest record of men coming home safe, 
and it was not attained because they had positions of 
safety. Indeed, it was quite the reverse; a telegraphist 
made a fine target to the enemy. Lord Alverstone (the 
Lord Chief Justice) proposed ‘‘ Science and Engineering,” 
which was responded to by Lord Kelvin and Sir John 
Wolfe-Barry. Professor Perry replied to the toast of the 
rx: — of Electrical Engineers,” ina very humorous 
speech. 


Royrat Instrrution.—The following are the lecture 
arrangements at the Royal Institution, before Easter: 
Sir Robert Ball, six lectures eer to young people) 
on Great Chapters from the Kk of Nature ; S temeor 
J. A. Ewing, six lectures on Practical Mechanics (experi- 
mentally treated), First Principles and Modern Illustra- 
tions; Dr. Allan Macfadyen, Fullerian Professor of 
Physiology, R.I., four lectures on the Cell as the Unit of 
Life ; Dr. Arthur Willey, three lectures on the Origin of 
Vertebrate Animals; the Rev. H. G. Graham, three 
lectures on Society in France before the Revolution ; 
Sir Wyke Bayliss, two lectures on Shakespeare in Rela- 
tion to his Contemporaries in Art; Profesor R. K. 
Douglas, two lectures on China ; Mr. F. Corder, three 
lectures on Vi Music, its Growth and Decay (with 
musical illustrations); the Right Hon. Lord Rayleigh, 
six lectures on Sound and Vibrations. The Fri ay 
evening meetings will begin on January 18, when a dis- 
yo will be yaaa ae Dewar on Gases 
at the Beginning and End of the Century ; succeedi 
discourses will probably be given by Dr. A. W. Ward 
(the Master of Peterhouse), the Right Rev. Monsignor 
Gerald Molloy, Professor G. H. Bryan, Professor J. J. 
Thomson, Sir W. Roberts-Austen, > ae i 
Cunynghame, Mr. . A. Shenstone, Dr.. Horace 
Brown, the Right Hon. Lord Rayleigh, and other gentle. 
men. 
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MISCELLANEA. 


AccorDING to the circular of Messrs. Richard and Frei- 
weild, of 115, Leadenhall-strest, E.C., the total visible 
supply of tin at the end of Nevember was 16,537 tons, as 
compared with 14,531 tons a month ago and 17,834 tons a 
year ago. 

We are asked to state that the Manchester firm re- 
ferred to in our issue of November 23 as the purchasers 
of the buildings and equipment of the United States 
Annexe at Vincennes was Messrs. Mather and Platt, 
who intend to utilise the buildings in question for the 
manufacture of Grinnell sprinklers. 


The Dundee Advertiser, one of the best-known Scotch 
daily papers, this week celebrates its centenary by the issue 
of a special number on Tuesday, which is of more than 
local interest, for while it records the development of the 
paper and its steadfast advocacy of liberalism in all things, 
ip traces the evolution of the modern printing machinery 
and of the harbour and shipping of Dundee. 


The traffic receipts for the week ending November 25, 
on 33 of the princi lines of the United Kingdom, 
amounted to 1'799, 7861., which was earned on 19,8 
miles. For the corresponding week in 1899, the receipts 
of the same lines amounted to 1,722,358/., with 19,548 
miles open. There was thus an increase of 428/. in the 
receipts, and an increase of 3374 in the mileage. 


The President of the Board of Education has appointed 
a committee consisting of: Sir William de W. Abney, 
K.C.B., F.R.S. (chairman); Sir Philip Magnus; Sir 
Swire Smith; Mr. G. R. Redgrave; Mr. W. Bousfield ; 
Mr. W. Vibart Dixon; with Mr. A. E, Cooper, Board 
of Education, South Kensington, as secretary, to consider 
the best means for co-ordinating the technological work 
of the Board of Education with that at present carried 
on by other educational organisations. 


A paper on ‘‘Heavy Motor Traffic in France” was 
read at a meeting of the Liverpool Self-Propelled Traffic 
Association on Monday last, the author being M. Georges 
Forestier, Engineer-in-Chief to the Department of Roads 
and Bridges in France. From trials made in France it 
appears that the cost of transporting goods by motor lorry 
ranges from 14d. to nearly 1s. per ton-mile. The best 
result has so far been obtained with steam, the cost with 
a full load being 14d., as stated above, with half-load 
2.14d., and with one-third load 4.04d. per ton-mile. With 
petrol cars the best result has been 2.49d. per ton-mile, 
with a full load, 3.42d. with a half-load, and 6.13d. with 
one-third load. 


From the report to the Royal Society by the Executive 
Committee of the National Physical Laboratory, it ap- 
pears that it has been decided to instal this at Bushey, 
in place of at Richmond as originally intended, and as 
strongly recommended by the Royal Society. The altera- 
tion was due to pressure from the inhabitants of the 
Richmond district, who not satisfied with the benefit 
they derive from the maintenance of fine parks out of the 
National purse, which in other localities have to be 
— out of the rates, object to being excluded 
rom even a small —— of these parks for which 
they do not pay. The whole business is an interesting 
illustration of the lack of seriousness with which science 
in general is regarded by the man in the street. Some 
time back the valuable research work in progress at Kew 
was hampered by a weak concession to the demand that 
the Gardens should be opened to the dwellers in the 
neighbourhood two hours earlier than had been the prac- 
tice. This concession, we are glad to note, has now been 
withdrawn ; but the decision as to the site for the new 
Physical Laboratory shows again that the favoured—we 
might almost say pampered—individuals who reside in 
the neighbourhood of the Royal Parks will not grasp the 
fact that these are intended for the benefit of the nation 
at large, and not merely to provide them with pleasure 
gardens. 


A report has been issued from the Guildhall by the 
Bridge House Estates Committee with the reference to 
the widening and net of London Bridge. The 
reference from the Court of Common Council to the 
committee was in effect that, having regard to the pro- 
powers increase in the income arising from the mg 24 

ouse Estates, a report should be submitted to the 
Court wnety upon the existing facilities for traffic 
across the Thames within the City’s jurisdiction. The 
committee was also instructed to make suggestions for 
increasing such facilities both as regards bridge accommo- 
dation and otherwise, as might be deemed expedient in 
the interests of estrian and vehicular traffic, and more 
aah oem with reference to the northern approaches to 

outhwark Bridge. The committee in their report state 
that a conference was held with the members of the 
Finance and Improvement Committee with regard to im- 

roving the approaches to Southwark Bridge, the result 

ing that the latter committee was op’ to any 
costly outlay, owing to their present financial engage- 
ments. The Bridge House Estates Committee, which 
has had the benefit of the advice of Sir Benjamin Baker, 
recommends a scheme for the lighting of the bridge from 
the middle of the roadway, and the expansion of the 
structure from 53 ft. 5 in., its present width between the 
parapets, to not less than 65 ft. This will give a width of 
34 ft. 6 in. for four lines of vehicles, 2 ft. 6 in. for central 
lighting, and 14 ft. for each footway, instead of 9 ft. 6 in. 
as at present. 


An interesting exhibition of a device, which should 
frequently prove useful both in e and war, was shown 
in operation last week off the Westminster Pier on the 
Thames. The appliance in question is known as the 
“‘Marine” torch, and is of Transatlantic origin; but is 
now being introduced into this country by Mr. A. F. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal line repre- 
sents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and lJ. in all other cases. The price 
of quicksilver is per bottle, the contents of which vary in weight from 70 Ib. to 80 lb. The metal prices are 
per ton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 








lene, the inventors of the “Marine” torch have been 
able to insure the ignition of gas generated. Plunging 
the torch completely under water extinguishes the light, 
but immediately the burners reach the surface again the 
jets are re-ignited by the phosphuretted hydrogen, and 
this extinction and re-ignition may be ce peg indefinitely 
until the torch is burned out. The y of the torch is 
made of very stout metal, at the one end is a group of 
burners, and at the other, holes-by which the water gets 
access to the carbide. The pressure at which the gas 18 
burnt is so high that the torch will burn satisfactorily in 
a gale of wind. A modification of the device takes the 
form of a shell which can be fired a couple of thousand 
yards away from a fort or ship, and will then float where 
it = and, igniting, will illuminate the surroun' 
water, 


Jenkin Johnson, of ‘‘Clevedon,” Forest Hill, S.E. 
The torch is a metal cylinder, which, before use, is 
sealed up inside a second metal cylinder; but on 
being removed from the latter and thrown into water, 
floats there and automatically lights up with an 
intensity of 2000 candles or so, and this light is main- 
tained for 1} to 3 hours, according to the size of torch 
used. The torch is, we understand, charged with a 
very impure calcium carbide. Ordinary commercial car- 
bide contains always a small percentage of calcium phos- 
phide, which, on contact with water, decom 8 with 
the liberation of phosphuretted hydrogen, to which is due 
the disagreeable odour commonly associated with acety- 
lene lighting. As is well known, phosphuretted hydrogen 
spontan Y ignites on contact with air, and by in- 
creasing the percentage of it present in ordinary acety- 
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INDUSTRIAL NOTES. 


Tue President of the Institute of Actuaries, in his 
presidential address last week, revived an old discus- 
sion of some thirty or forty years ago, as to the 
relationship of provident benefits in a trade union to 
trade benefits or strike pay. He is reported to have 
said that ‘‘he considered that the Legislature should 

rotect all provident funds in the hands of trade unions 

rom any association with strike funds. Any advance 
of such funds to a trade union organisation should be 
rohibited, so that money to carry on a strike would 
lane to be raised for that purpose.” Mr. C. D. 
Higham, the speaker in question, is evidently not 
familiar with the constitution of trade unions, and can, 
indeed, know very little of their history or the pur- 
poses for which they were formed. Without knowing 
it, he is practically advocating that all the best trade 
unions in the country shall be dissolved, which would 
only leave us the militant unions having few, if any, 
benefits of a provident character. This kind of advo- 
cacy was rife in the later sixties and the earlier 
seventies ; but little has been heard of it since 1875. 
Its revival just now is not reassuring from a labour 
point of view. If the change suggested could 
be effected, it would not better the conditions 
betwe2n capital and labour, but rather the con- 
trary. The unions having great provident benefits 
have a steadying power in the labour world, which 
would be lost if the course suggested were adopted, 
and could be carried out. The main purposes of a 
trade union is the protection of labour and its advance- 
ment. The benefits attached, though in reality all 
important, are regarded as secondary ; but they often 
decide matters of policy. One thing may be said 
of trade unions, they have never failed to pay the 
benefits, as other bodies have often done. They have 
never become bankrupt. They have always fulfilled 
all functions for which they were intended. 

Trade unions may often have gone wrong on eco- 
nomical questions. They may have stirred up strife, 
which strife could have been averted. They may 
have made unreasonable demands, or have made them 
at unreasonable times. All these things are true ; but 
if we turn back to thirty years ago there were more 
unreasonable strikes than there are now, and they 
were more violently conducted. Take one industry 
alone—the iron and steel trades. All through the 
present period ef prosperity there has been peace; 
then, it was not so. In the coal industry also there 
has been comparative peace ; whereas then, there were 
many labour struggles of a more or less disastrous 
character. It is the same in the cotton industry, and 
many others. The general tendency of the better 
class of unions is to foster restraint by discipline ; and 
nothing tends so much in that direction as provident 
benefits. In one direction the unions are, of their own 
initiative, doing a good work—namely, in creating 
reserve funds for superannuation in old age. The best 
of the labour leaders have advocated this for forty 
years. All encouragement ought to be accorded to 
that policy. In times of industrial peace these re- 
serve funds ought to be augmented, as they have been 
during the last three years. It would be a good thing 
to have a sick reserve fund as well ; but to attempt to 
enforce such by Act of Parliament would be disastrous, 
and would fail. It is unwise to reopen the question, 
for trade unionists would only see in such a policy 
some sinister design for interfering with labour organi- 
sations, which would be vader It is due to Mr. 
Higham to say that he deprecated interference from 
this point of view. He only regarded it from the 
actuarial standpoint; but from this (his) standpoint it 
is not possible. It is to be hoped that the action 
of trade unions will become less and less militant 
as conciliation extends. The advance will be slow 
and gradual, perhaps, but it will be the natural out- 
come of events and circumstances, and all may do 
something to promote such an object. 


_Much light has been shed upon the Penrhyn Quarry 
dispute by the several interviews given by Mr. C. A. 
Young, agent for Lord Penrhyn, to newspaper cor- 
respondents and interviewers. The conduct of the 
men, or of a section of the men, as described by Mr. 
Young, was such as no labour leader of repute 
could for a single moment defend. . Whatever the 
primary cauces of the dispute were, the violence to- 
wards several persons, not on one occasion only, when 
perhaps great irritation was felt, but on several occa- 
slons, consecutively, deserves the severest condemna- 
tion. Such conduct cannot advance the cause of 
labour. Mr. Young gives quite a new complexion also 
to what is termed the lock-out. He denies that it is a 
lock-out, but is rather a cessation of work by the men. 
The suspension of the men by closing the quarries for 
fourteen days was due to a strike after the disturb- 
ances which were complained of. Then Mr. Young 
states most emphatically that he invited a deputation 
of the men to discuss any complaint which they had 
Md make as to the contract system; that invitation, 

© says, still holds good, but no deputation has been 


is discharged by reason of his having been a member 
of a deputation. The management, he says, have 
seen about a thousand men within the last twelve 
months, either singly, by crews, or by deputation. He 
added : ‘‘I do not know of one single case of a man 
being dismissed for so doing.” He further added that 
he was willing to give a guarantee that any man 
coming on deputation should not suffer thereby. The 
men, however, reiterate the opinion that they will be 
victimised, and hence will not even diecuss the pro- 
ject of a deputation approaching Lord Penrhyn. The 
position is a sad one from all points of view. Surely 
the public statement of Mr. Young ought to have 
more weight with the men. He gives a solemn pledge 
on the one essential point—no man is to be victimised. 
Does not this open the door to negotiation ? 


The lightermen’s dispute on the Thames drags along 
without any definite results as regards its termina- 
tion. A good deal of the work is being done in spite 
of the strike, either by the owners of the vessels 
direct, or by the employment of the free labour men, 
or by some other means. The attitude of both parties 
comes in for criticism in the newspaper press and 
weekly journals, but that criticism does not help the 
situation to any extent. An unofficial — having 
keen made to Lord Brassey in the matter, his lordship 
replied in a letter, in which he says that ‘‘ the dispute 
does not arise from a difficulty in interpreting an 
award made eleven years ago.” Yet that was the 
contention of the men. Lord Brassey fixes the dispute 
upon a question of wages, the demand for which the 
masters refused. In this refusal he thinks that the 
masters were too rigid. On this point the representa- 
tive of the Master Lightermen retorts that such advice 
is given by those whose interests are not involved. 
Lord Brassey said: ‘* They (the masters) should have 
made concessions and increased their charges.” It was 
mischievous at the first to pretend that the question at 
issue was merely an interpretation of some part of 
Lord Brassey’s award. If the question had been put 
at once on the ground that the time had come for 
some advance in wages, those primarily interested— 
the owners of vessels and shippers—might have seen 
their way clear to some compromise which the Master 
Lightermen would have been prepared to give, for 
time is often of more importance than a small 
advance in rates of pay. The men’s officials, it is 
said, are satisfied with Lord Brassey’s letter. Perhaps 
so; but it removes from their hands the one weapon 
they used—namely, that the masters tried to break 
the award. It does not appear, however, that the 
letter referred to has changed the situation. The 
masters are getting more men, it is said. On one 

int there is a matter for congratulation: the men 
have abstained, it is said, from all intimidation, and 
will continue to do so. 





The December report of the Associated Ironmoulders 
of Scotland is most hopeful as regards the state of 
trade in this particular industry, and, indeed, of the 
allied branches of engineering, not only in Scotland, 
but in England also. The report states that there are 
inquiries for men both in Scotland and England, and 
in the former it is stated ‘‘ that the Carron Company 
are putting down a new foundry.” It is further 
stated that some 200 locomotive engines have been 
contracted for within the past. fortnight, the names of 
the chief firms being given; also that some good ship- 
ping orders have recently been placed. e report 
anticipates that new Government orders for engines of 
various kinds, and also warlike equipments will be 
placed at an early date after the assembling of Parlia- 
ment for the defences of the country and for other 
similar purposes. In view of those facts, it is said 
that the situation generally points to good trade for 
some time to come, though the volume may not be so 
great as it was a year ago. Employment is well 
maintained, aud the income, in consequence, exceeded 
the expenditure by 889/. 3s. 1ld. in the past month. 
This surplus is all the more encouraging because 
usually there is some slackness in the month of 
November. Negotiations have been for some time in 

rogress for a conference of representatives of the 
Reottish Employés Federation and of the representa- 
tives of the ironmoulders respecting wages. At last 
a definite date was fixed, mney on December 5, 
the place being the Religious Institution Rooms, 
Buchanan-street, Glasgow, at 2.30 p.m. If the con- 
ference is as amicably conducted as the correspon- 
dence has been, the probability is that the matters in 
dispute will be peacefully di dof. But the first 
note of reductions in wages hon been heard in Scot- 
land, and it may be that it will evoke discord if the 
employers propose any terms less favourable than those 
now existing. 





The report of the National Union of Boot and Shoe 
Operatives states that employment in the lighter 
branches has fallen off, trade being very bad. Seasonal 
and other reasons are 


iven to account for this. In 


is much more brisk than it has been for some time, 
and in the northern branches of the union employment 
is fair to good. Disputes have been more frequent 
than in the previous month, or for some time anterior 
to that, but none of them were of any serious magni- 
tude. There were in Manchester alone disputes with 
four firms, but the president of the union held a 
meeting of the men, and, then had interviews with 
the employers, and was able to effect a settlement in 
each case, the employers agreeing to pay the state- 
ment list. At Nottingham one firm, it was alleged, 
was attempting to reduce wages on some classes of 
work 8d. per dozen. After an interview with the firm, 
the president was able to announce that the work in 
dispute should be paid for as previously. In this case 
the council of the union remark that they have 
previously had negotiations with this employer on 
the subject of wages. In one case at Barnsley the 
men came out on strike, as no arrangement could 
be arrived at, but the report states that there is a 
probability of an early settlement. A dispute be- 
tween the union and the Co-Operative Stores at 
Heckmondwike was referred to the president of the 
union and the manager; after some negotiation, the 
matters were reduced to four points, and at the date 
of the report these were in a fair way of settlement. 
In the neighbourhood of Leeds there arose a dispute, 
which led to a cessation of work, the men being still 
out. Two disputes took place in London, one of 
which was settled by an interview, the other stands 
over for the return of the manager who was away on 
business. 





e the past week there were two ascertain- 
ments of prices and of wages under sliding scale 
arrangements, with apparently very different results. 
In reality the difference was not so t as appears 
at first sight, taking into account the conditions in 
each case. In the Scottish iron works districts 
the result of the ascertainment of prices was a reduc- 
tion in wages of 5 per cent. for puddlers, with a cor- 
responding reduction for other iron and steel workers. 
In the North of England, under the scale which 
governs wages by the d of Conciliation and Arbi- 
tration, the net selling price of the ceveral classes of 
material has resulted in an advance of 3d. per ton for 

uddling and of 24 per cent. for millmen’s wages. 

he advance in the latter case would seem to be 
almost inexplicable, especially as the prices of bar 
iron were reduced some weeks ago. But running con- 
tracts at the higher figures remained the same. Still 
the difference in the two cases amounts to 74 per 
cent. This is further explained by the fact that in 
the case of the North of land, only a further ad- 
vance of 14d. per ton would have given the 2} per 
cent. now given on the occasion of the last ascertain- 
ment, and the failure of such advance led those in the 
Midlands to forego their advance in wages so as not 
to disturb the relative position of the two t iron- 

roducing centres, the North of England and the 
Midland districts. That there has been, and is a 
downward tendency in prices seems certain, and Scot- 
land appears to have felt it most, by the fact of the 
reduction in wages of 5 per cent., whereas, for the 
— the North of England is able to announce an 
advance. 





In the Lancashire district, it is said that the posi- 
tion of the engineering industries is less satisfactory 
than it was. Establishments are mostly engaged on 
old contracts ; many of the orders are being completed. 
New work is only coming forward in moderate quan- 
tities, in most cases to follow the completed contracts. 
Machine-tool makers, and those engaged in general 
engineering, complain most in this respect. There ie, 
however, plenty of new work coming forward in the 
locomotive building and in electrical engineering, suf- 
ficient to keep those branches well employed for some 
time to come. Boilermakers, ironfounders, and those 
engaged in constructive work, are fully employed, there 
being no signs of slackness in these, ts the other 
branches, except perhaps in the textile machine- 
making industry, it is probable that prices enter into 
the calculation. Ifthe price of material and of fuel 
enabled the users of iron and steel to accept lower 
rates, there would probably be a heavier weight of 
work coming forward. The iron and steel-producin 

industries are described as being in a dnmgiaiaed 
condition. Even the inquiries are said to be only to 
test prices, not to —- business. While the 
market is in this state there is sure to be hesitancy in 
buying. 

During the current week the representatives of the 
Cotton mployers’ Federation and of the Textile Fac- 
tory Workers’ Association have been in conference 
with members of Parliament as regards questions 
likely to be discussed in Parliament. Among the 
matters discussed were the proj to amend the 
Factories Acts and the Workmen’s Compensation Act, 
both of which have been sanctioned by the Trades 








8ppointed to meet him. He further asserts that no man 





the heavier branches, 


owever, it has improved ; it 


Union Congress, as well as by the representatives of 
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The dispute in the building trades in the North of : ~— | tion to consider the subject? Are the data at our disposal 
England seems to be drifting towardsa lock-out on a Classification. such as to admit of a reasonable treatment of it? I think 
large scale. It appears that the decision of the em- Express passenger .. 62 | they are. The primary factors are well known. We 
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Total number of trains during the 24 hcurs 287 | each, no doubt, the future will see production cheapened. 
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The railway workers are again concentrating their Minimum % a 7 | Labour may advance, but competition will grow, and in the 


energies for an advance in wages of 10 per cent., with 
time and a quarter for overtime, and time and a half 
for all Sunday work. A strong protest is being made 
against the dismissal of Mr. Unwin by the officials of 
the Great Eastern Railway Company. 


It is reported that gome 14,000 persons are idle 
through the dispute in the lace trade at Calais. The 
workers are indignant at the display of the military 
in the streets. 





The dispute at Herva, in Spain, was settled by the 
mayor, the town being decorated and en féte in his 
honour. He was very cordially cheered by the inhabi- 
tants for his services, 





ELECTRIC v. STEAM LOCOMOTIVES. 


On the Supersession of the Steam by the Electric 
Locomotive.* 
By W. Lanepon, Vice-President. 

PropaB.y one of the most interesting questions asso- 
ciated with the application of electrical energy to railway 
work is its eventual supersession of the steam locomotive. 
Electric locomotives of a capacity equal to that of the 
steam locomotive, doing similar work, and ing 
certain marked advantages, are an accomplished fact, and 
to many it may seem that the days of the steam locomo- 





* Paper read before the Institution of Electrical Engi- 
neers, 
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Statement of the Number of Trains Recorded in the Block 
Book for the 24 Hours Ending Midnight on Thurs 


day, July 19, 1900. 
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price of the manufactured article we may reasonably look 
to the future to produce some advantage. 

Having then the material at hand, it is reasonable to 
conclude that the consideration of the subject can only bs 
attended with good; for, if it should be shown that 
advantage is to be anticipated from such a change, it will 
help us to grasp that which has to be attempted, and per- 
haps to evolve from the data at our disposal the course 
most desirable to follow. 

The railways of the United Kingdom comprised cn 





December 31, 1899,* the following mileage of line: 
Double line or more $5 11,977 
Single line ... s 9,723 

Total mileage 21,7L0 


The number of locomotives employed for working these 
railways was 20,461. The total number of vehicles of all 
descriptions was rendered as 752,930. The year’s cost 
for locomotive power, including stationary engines, was 
16,491,3777. The number of miles travelled by trains was 
396,241,265. Number of passengers—exclusive of season 
tickets — 1,106,691,991. The tonnage of minerals, 
296 611,190; and of general merchandise, 117,011,835. 

In dealing with a question of this nature it seems de- 
sirable to produce these figures; but they are, in fact, 
except to afford some idea of the magnitude of the subject, 
of very little use. The length of the passenger journeys 
is not stated, nor are the journeys taken by season ticket 
holders included. To be of value the per — 
mileage, including, of course, the journeys made by season 
ticket holders, should bo given. The same objection 
applies to the mineral and goods tonnage statement. It 











* Board of ‘Trade Railway Returns, 1899, 
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TABLE IV.—Basis or CALCULATION. 
Showing Number of Trains, Classified, Passing certain Points of a 50-Mile Section of Line of Railway ; Calculated 
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Mechanical Horse-Power and Electrical Power for Working the same, together with Apportioned Speed, Load, d:c. 
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| Hours Passine BASIS OF CALCULATION. | TOTAL. 
Crass oF TRAIN. ce | . Appor | | | mechant | Bquiva-| : . f 
\ in | | : . | Equiva 
| tioned | Sveed. | Train; oaqqn.| Total |al Horse-| lent in | Mechani- | lent in 
Harpen- | Miles | Miles . "| Tractive | Kip. [Cal Horee:| “on 
Luton. d Number cluding | Power per) Kilo- | Kilo- 
| en. | of Trains | Hour Hour. =gine.| ag per! ‘Train- | watt- Power per! Wats, 
per Hour. | ‘ ; rain.” | Hour. | Hours.| “°F! | per Hour 
8 | | tons Ib. | 
1. Express passenger ..| 62 67 3 59 159 275 3575 477 856 | 1431 1068 
2 Ordinary passenger) | 
and empty coaches| 36 41 2 $3 | «Gt 300 2130 182 | 136 364 272 
8. Express goods and} | | 
perishables. . ee 73 4 35 140 4c0 3160 295 | 220 | 1180 830 
4, Ordinary goods and | 
minerals .. o-| 111 | 5 25 125 500 2750 183 | «(137 915 685 
‘Totals... | 287 297 4 .. | 479 | 3 90 2905 
is Average per hour ..| 11.9 12.4 | a 
Tractive effort per ton = 3 + ye where V = speed in miles per hour. 
H Pp, Teactive effort pounds x miles per hour 
375 = 
* Tractive effort x load tons = total tractive effort per train. 
2 
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records the tonnage declared as placed upon the railway, 
but whether it is carried one mile or 100 miles is not 
shown. In fact, the returns, as rendered, aid the con- 
sideration of the subject very little ; and I am sorry to say 
the information in the hands of the railway companies 
themselves carries us no further. 

Under these circumstances, the establishment of a 
common basis upon which to consider the relative cost 
presents much difficulty. The only manner in which it 
can be approached is by averaging the data obtainable, or 
by examining the work of a particular section of line. 

In Table I., I furnish extracts from the Board of Trade 
return for the year 1899, showing the mileage of line, 
cost of locomotive power, train mileage worked, &c., for 
England and Wales, Scotland and Ireland, together with 
certain deductions therefrom applicable to these results, 
as also similar data in reference to six of the most impor- 
tant English companies. 

In considering the mileage of line ae, it should be 
mentioned that the figures do not disclose the mileage of 

8. Over many sections of the several lines of railway 
there are more than two roads. Most main routes work- 
1pg out of London possess four, and even six roads, for a 
considerable distance ; and the same applies to other busy 
Portions of the chief railway systems. 

The Table indicated shows that the cost of locomotive 
power for the United Kingdom, including stationary en- 
fon for pumping and other purposes, works out at 
Weve Per train-mile. That the cost for England and 

ales is 10.253d. ; for Scotland 8.862d. 3 and for Ireland, 


8 104d. And that this cost varies with the several com- 
quoted as follows: London and Su, Ged 
reat 


panies 
9.4774. 


; London and South-Western, 9 844d. ; 











=~ 
$ Sus-StTaTion 


R 


NTRAL 


GENERATING 
Srarion “STATION 


H 


”u OL 


3 Sus-Starion 


AULD, 


§ Sus-Starion 





Northern, 9.892d.; Great Western, 9.905d.; Midland, 
10.218d. ; and North-Eastern, 12.266d.—their average cost 
being 10.267d. 

Column 7 indicates the number of trains, per mile 
per hour, based upon the mileage of line of railway 
shown by the returns. Bearing in mind that there are, 
over many portions of the railways indicated, several lines 
or roads, the number of trains travelling per mile per 
hour is, perhaps, surprisingly small. Ireland claims but 
0 615 ; Scotland, 1.609; England and Wales, 2.505. Of 
the railways individualised, the Great Western has an 
average of but 2; the London and South-Western and 
the North-Eastern each 2.2; London and North-Western, 
2.9; Great Northern, 3.3; and the Midland, 3.7 (that is, 
the Midland, for instance, has, on an average, 3.7 trains 
passing over each mile of line of railway each hour ; not 
that the mile of line is —— by these 3.7 trains during 
the entire hour, but that that is the average number of 
trains worked over the mile of line of railway—quite 
irrespective of the number of lines of rails—within that 
period of time). 

If trains were, in practice, so distributed, this might 
form a basis on which to found a comparison of cost for 
the entire railway system ; but we know that this is not 
so—that trains are much ‘more frequent on certain por- 
tions and less frequent on other portions of the Jines of 
railway, and although it is a kind of basis, affording some 
very interesting figures, it is not, as it stands, a practical 
one for the purpose in view. To effect this it is necessary 
to consider the work of an individual section of some line 
of railway ; and with this view I have taken that portion 
of the Midland Company’s maia line between London 


at eee applicable to the Metropolitan and ‘Totten- 
am lines. 

‘The length of line of railway is 49.5 miles—practically 
50 miles ; and the number of lines of rails applicable to 
the traffic under consideration —_ be taken as four—it 
is not less. In order to ascertain the number and char- 
acter of trains to be taken into consideration, I have 
obtained returns (Tables IT. and III.) extracted from the 
Block Book, of those trains ing two points—Luton 
and Harpenden—each hour, coder a day of twenty-four 
hours in the month of July, 1900, which I have summa- 
rised and classified so as to bring the subject within 
reasonable scope. These details are carried forward to 
Table IV., which forms the basis of calculation for com- 


* | parison of cost for power to work the traffic indicated. 


The classification adopted is necessarily somewhat arbi- 
trary, but in its construction I have endeavoured to err 
on the right side. For instance, I have debited each 
train of its class.as a loaded train, whereas some would 
certainly be light trains. Again, I have, I believe, accorded 
to each their full merit of speed, although there is reason 
to assume that, in many instances, certain 3 and 
minerals would not observe that allotted to them. From 
this table we get the tractive effort per train, and the 
consequent mechanical and electrical power required to 
deal with one hour’s work. The work may, and of course 
does, vary from one hour to another; indeed, that is 
clearly shown by Tables II. and III.; for instance, the 
trains passing Harpenden vary per hour from 7 to 16, and 
Luton from 7 to 19, but the section of line chosen may be 
regarded as a full line, a line well occupied by trains both 
night and day, Sundays and week-days. The returns 
show an average of 11.9 trains passing Luton, and of 12.4 
eae Harpenden per hour. In taking an_ ave 

owever, I have apportioned no less than 14 trains to the 
hour. This number divided between the four lines of 
metals gives a result of 3.5 trains per mile per hour 
line of rails. It may, here, however, be as well to point 
out that, so long as the appropriated number of trains is 
fairly that in practice, the number applied is, for com- 
parison purposes, immaterial, for the comparison I draw 
is based upon the train mileage cost. : : 

Fig. 1 illustrates the section of line under consideration. 
The position of engine-sheds is shown by stars (*); of 
water-cranes by dots (-) The short or suburban traffic 
between St. Pancras and Hendon, and the Tottenham 
line, &c, is not included in my schedules, for the reason 
that, viewing the section of line as if actually subject to 
electrical working, there would be little doubt that this 
immediate London-Suburban traffic would demand a 
generating station nearer home than that indicated in the 
scheme I have adopted as my basis forthe comparison 
of costs for working a 50-mile section of line. ‘ 

The plant scheme is roughly outlined in Fig. 2. Mid- 
way in the 50 miles of railway is the central station, 
containing four 2500 kilowatt, three-ph or other 
characteristic, 10,000-volt generators. t this pressure 
current is distributed to substations, each serving 10 miles 
of railway, where the potential is converted to 600, from 
whence it is carried to the contact rail. Or the centre 
10.mile section may be provided for by direct-current 
generators served from the same steam plant. 


(To be continued.) 





Roiiinea Stock In GerMAny.— The administration of 
the Prussian State Railways is about to let contracts for 
8000 additional vehicles. The orders will be divided 
— 30 firms giving an average of about 265 vehicles 
per firm. 





Yorxsurre Dates RatLway.—A scheme proposed by 
Mr. Edgar O. Ferguson, of Chesterfield, engineer for the 
Yorkshire Dales Railway (Skipton to Grassin ), NOW 
in course of construction, for the continuation of the 
line on to Kettlewell, through Bishopdale, to connect 
with the North-Eastern system in the neighbourhood of 
Darlington, has been abandoned so far as the ensuing 
session of Parliament is concerned. It is possible, how- 
ever, that the scheme may be revived next year. 





Morecambe Tower Company, Limitep.—The annual 
meeting of this company was held in Morecambe on 
Saturday, Mr. J. Lee presiding. The chairman referred 
to rumours which had n prevalent, confusing the new 
Morecambe Tower Company with another company which 
had lately pee into liquidation. Owing to the outbreak 
of war in South Africa and its consequent effects on the 
iron trade, the erection of the tower had, the chairman 
further stated, been delayed ; but the structure had now 
reached the 83-ft. level, and the work was progressing 
satisfactorily. The architects of the company assured the 
directors that the tower would be completed for working 
by next Whitsuntide. The directors’ report was adop‘ed, 

Exrcrricity at Leeps.—The Lighting Committee of 
the Leeds City Council proposes to make important ex- 
tensions of the corporation electrical works. On Friday 
the committee decided to recommend the council to accept 
tenders amounting to 72,572/. for extending the existing 
works at Aire-street, on the adjacent Britannia Milis 
site, which has already been cleared and prepared for 
such a development. In due course, tenders will be 
invi for machinery. The committee recommends a 
provision for a third 600-kilowatt plant on the two-phase 
system, also the laying of mains across Monk Brid 
with a view to supplying electricity for power and lighting 
in the southern and western districts of Leeds. fore 


very long, therefore, it seems probable that not only the 
shops at industrial premises of Hol Wortley, and 


Armley, but residential quarters of this part of 
will enjoy equal advantages with the northern side of the 





(St. Pancras) and Bedford—omitting the suburban and 


river in respect of the electric current, 
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THE POLLAK-VIRAG TELEGRAPH.* | 


By Herr Printer, Director of the United Electrical Com- 


pany, of Budapest. 


A YEAR ago, aba conference held at the Hotel of the! 


Society of Engineers and Architects at Budapest, I had | 
the honour of introducing the Pollak- Virdg system of fast | 
telegraphy. Will you permit me to-day to explain to you | 
the details of the trials on a large scale which have taken | 
place since then, and put you au courant of the great od | 

since made by MM. Pollak and Virfg with their | 
Interesting invention. In order to render my explans- | 
tions as clear as possible, may I be permitted to refer | 
very briefly to the system which formed the subject of my | 
previous paper. 

In the Pallak-Virdg fast telegraph system, the receiver 
differs essentially from the receivers employed up to the | 
po, not — in principle, but even in construction. 

he currents, which are sent out automatically by means | 
of a perforated slip, are directed at the receiving station, 
into a telephone, the membrane of which is provided with 
a small concave mirror operating in an extremely simple 
and ingenious manner. 

Fig. 1 shows the connection of the mirror with the | 
membrane. The small mirror is held to a permanent | 
magnet by means of a small plate of soft iron fixed to | 
it. One of the poles of this permanent magnet termi- | 
nates in two points, whilst the other pole carries a mobile | 
spring, which is also furnished wih @ point. 
upon these three points the small mirror is held mag- | 
netically. 


In the month of September, 1899, trials were made 
on an established telephone line, with a | Ih of 1050 
kilometres, connecting Budapest and Berlin. ith great 
ease we were able to transmit 70,000 to 80,000 words per 
hour. The tension of the current was 12 volts and the 
resistance 3400 ohms. Encouraged by these brilliant 
results, the inventors, during a visit they made to 
America, in the month of December, 1899, recommenced 
their trials on the line from Chicago to New York, the 
length of which is considerably greater, being fully 1600 
kilometres. At the time of these experiments the elec- 
trical conditions of the line were particularly unfavour- 
able, so much so that the resistance of the line, which is 





usually 10,000 ohms, was only 5700 ohms, in consequence | 


of the heavy rains. Even the Morse apparatus worked | 
4 from left to right, once for each rotation of the cylinder, 


with difficulty, and a telephone indicator could af be 
heard feebly at the other extremity of the line; whilst, 
as for a telephonic transmission with a copper conductor, 
it was useless to think of such a thing, as it was im- 


possible to hear at the other end of the line a call | 
| to the light, the sensitised pager eager 
nt 


made in a loud voice into the microphone. Nevertheless 
the inventors were able to transmit telegrams at a — 
which reached 60,000 words per minute. All these 
results demonstrated the possibility of utilising this new 
system of telegraphy, and consequently MM. Pollak an 

ir4g sep themselves to adapt their apparatus to the 


Thus, in the early apparatus used in the trials and 
demonstrations, the sensitised paper was displaced in a 


cylinder, and, once the message was 


am in the following manner: A small incandescent 
mp, L, with an incandescent filament of three to four 
centimetres in length, serves as luminous source. This 
lamp is encircled by a cylindrical envelope, C, which can 
turn on its own axis, and is cut for its whole length by a 
slit in the form of a single turn of a screw. Through this 
slit there falls upon the concave mirror the luminous 
image of a small part of the incandescent filament which 
is projected on to the sensitised paper as a very luminous 
int. When the cylinder turns, this luminous point is 
isplaced from right to left, the helical slit presenting a 
continually changing portion of the incandescent filament 
to the sight. Asa result, the reflected luminous point— 
that is to say, the real image furnished by the concave 
mirror—is transversely displaced on the paper band, mov- 


ile the luminous point is describing a line, the sensi- 


| tised paper band is moved downwards, in such a way that 


exigencies of practice in a simple and efficacious manner. | catches of the guiding ban 


at the moment the luminous point reaches anew the left 
position, the paperisone line lower. After being exposed 
ai © : a aid the auto- 
matic developing apparatus. is apparatus are two 
bands Z, furnished with a small catch and guided by 
several rollers, so as to pass successively and in the proper 


d | order, the baths (G) necessary to develop the marks. The 


two small rollers to the 
and passes with them 
through the photographic baths. After passing through 
the last bath, the paper is taken from the guiding bands, 
A 


exposed paper band is fixed b: 


Resting | helical manner before the luminous point in a closed | and leaves the apparatus as a finished photograph. 
finished, it was | pair of scissors S, fixed just below the place where the 


The movable point is also attached by mean; | necessary to take the paper from the cylinder and develop exposure takes place, is used to cut at one stroke the 


of a tiny rod to the membrane of the telephone. The and fix the characters in a dark chamber, which process | printed paper, and at the same time stop the non- 














vibrations of the membrane communicate to the small 
mirror a corresponding movement, the two fixed points 
forming an axis of rotation. The rays of a small incan- 
descent electric lamp are concentrated by the concave 
mirror upon a sensitised paper. The incoming currents 
cause the movement of the telephone membrane and also 
of the small mirror joined to the membrane; and the 
light-ray is consequently displaced in an upward or down- 
ward direction according to these incoming currents. If 
during this time the sensitised paper is moved in a 
horizontal direction, we shall find upon the paper, 
after development, a zigzag line, reproducing exactly 
the effects of the incoming currents. The alphabet 
employed is the well-known Morse alphabet, a 
displacement in an upward direction correspondin 
to a ‘‘dash” and a displacement in a downwa 
direction corresponding to a ‘‘dot” of this alphabet, 
exactly as in the syphon recorder. One of these signals 
is produced by a ee current, and the other by a 
negative current. The telephone is known to be a very 
sensitive and fast apparatus, and consequently the signals 
can be transmitted at an exceedingly high speed, the 
receiver responding to them with the greatest precision. 
But, in order to secure the desired exactitude, it is neces- 
sary to annul on the one hand the injurious influence of 
the line, and on the other hand the disturbance caused by 
the proper vibration of the membrane. It is known that 
the result of the capacity, the self-induction, and the resist- 
ance of the line, is to retard the qurrents. By means of a 
self-induction coil of suitable d\mensions, joined in parallel 
with the line at the transmitting station, the disturbances 
are avoided. Immediately cn the cessation of each 
current, a current in the —— direction is sent into 
line by the self-induction coil. By means of a condenser 
joined in parallel with the telephone at the receiving 
station, the self, or proper, vibration of the membrane is 
also eliminated in very simple manner. By employing a 
receiver, such as has n described, combined with the 
connected condenser and self-induction coil, it is possible 
to send telegrams over very — at a speed exceed- 
ing 70,000 words per hour. This has been completely 
demonstrated by trialsmade in the presence of competent 
we of the Telegraph Administration and 
° 


er experts. 





* Translation of the paper read before the Congress of 
Electricians at Paris, in August, 1900, 
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was always long and complicated. The inventors, there- 
fore, reconstructed the receiving apparatus in such a wa: 
that all these operations are automatically performed. 
The accompanying diagram (Fig. 3) clearly illustrates this 
apparatus. 

_ A band of sensitised paper P, 7 centimetres in width, 
is rolled in sufficient quantity in a closed box, and_is dis- 
placed in a downward direction, whilst the luminous 
point moves from left to right independently of the 
oscillations of the mirror, in such a way that transverse 








lines are written on the band of paper. This is accom. ! 
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exposed portion of the band by an attached clamping 
apparatus. The detached portion continues its passage 
through the baths, finally emerging from them in a 
finished state. Thanks to these convenient and very 
simple arrangements, the receiving apparatus is started 
by the sending station at the same time as the trans- 
mission of the message is commenced. The stoppage is 
effected at the receiving station by an employé who keeps 
a constant watch on the transmitted signs through a ruby 
glass window, and who, atthe moment when the sig- 
nals cease, presses upon the scissors, thus cutting the 
band and stopping the apparatus. This altered construc- 
tion of the receiving apparatus is without doubt a most 
important improvement ; but it is always possible to say 
of this — that it constitutes only a partial progress in 
telegraphy in view of the fact that, although it is possible 
to utilise a telegraph line in an entirely new manner, the 
system allows of no reduction of the staff employed, and 
does not perform with sufficient rapidity and promptitude 
the transmission of short m for it is first necessary 
to translate the Morse signals into readable characters. 

MM. Pollak and Virdg therefore proposed to overcome 
this objection, and to send m directly in ordinary 
current handwriting. Their efforts have been crowned 
with complete success. i 

By means of an ingenious combination of currents, and 
an interesting modification of the receiving apparatus, 
the inventors have succeeded, not wg Be transmitting 
messages in Morse code, but also in all kinds of ordinary 
handwriting. In order toaccomplish this the mirror must 
receive from the telephone membrane impulsions of such 
a character that the light-ray describes not only zig-29g 
lines of the same height, but composite lines which will 
form the complete letters. 

If we examine the Latin alphabet we shall see that 
certain letters, such as the letters ‘‘m,” “‘v,” “P 

lines ascending or descend- 


(Fig. 4) are formed of —— 
ing to different levels. If we decompose these letters 


into their elements (and by element we mean each pt 
of the letter which can be written by a single ascending 
or descending movement of the pen, and which finishes at 
the same level as it commences) we shall see that eac 

element of the letter can be written by the light-ray. The 
letter ‘‘m,” it will be seen, is composed of three elements, 
and the letters “‘ v,” ‘ p,” of two elements each. In order 
to write these letters by the light-ray we must be able to 





vary the direction, the duration and the strength of the 
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transmitted currents. These variations would enable us 
to obtain corresponding movements differing in character. 
For this purpose we perforate the sending slip in three 
series, 1., Tr. III. (Fig. 5) and the current combinations 
are arranged so that : d . 

I. gives a negative current of a certain tension. 

II. gives a negative current of the same tension. 

III. gives a positive current of double the tension. _ 

Fig. 5 gives an example. The size of the perforations 
1, 2, 3, is so adjusted that at the determined speed of the 
slip the duration of the currents is sufficient to permit of 
them exercising their full effect on the receiving tele- 

hone. The perforations 4 and 5 are smaller, and the 
Sieotion of the contact is co uently smaller than is 
necessary to produce a movement in the telephone, which 
is as large as could be produced in it by a stationary cur- 
rent. Perforation 6, on the contrary, is larger, so that 
the contact shall last longer than is necessary merely to 
send a current. These perforations give the displace- 
ments 1’, 2’, 3’, 4', 5’, 6’ (see Fig. 5). From these res 
it will already have been gathered that by means of per- 
forations of different dimensions, suitably arranged, we 
have in our possession a means of sending automatically 
into line currents of different characters, corresponding 
to the different elements of the letters, and capable of so 
moving the mirror as to reproduce the elements of the 
lettars. So the letter ‘‘m” can be transmitted by three cur- 
rents—thatis to say, two perforations (2) and one(6), Fig. 4. 
For the letter ‘‘v” we require two currents, of equal tension 
and different duration—that is to say, we must employ one 
large perforation (6) and one smaller (5). The letter “‘ p” 
necessitates two perforations (3), (6). But the Latin 
alphabet is composed for the most part of closed curves, 
that it is not possible to write with a luminous point 
which can be displaced only in an upward or downward 
direction ; we must give this luminous point a horizontal 
movement also. For this purpose the letters are decom- 
posed into two series of components, a vertical series 
and a horizontal series. Each component is written by 
a separate current, the interval between the currents 
being regulated so that the resultant of the components 


tions for different lettersand elements, according to which 
these letters are combined in the receiving sagen. To 
make possible the transmission of corresponding currents 
the paper is perforated in five series of perforations 
(Big. 9). The series I., II., and III. send the currents 
or the telephone T,, which writes the vertical com- 
nents and the series IV. and V. furnish the currents 
or the telephone T, which writes the horizontal com- 
ponents. ‘Two batteries with a moderate number of 
elements suffice as the source of the currents. The first 
battery P, furnishes a positive and negative current of 
approximately the same volage (series I. and II.) and 
also a positive current (series III.) of double the voltage 
of the preceding two. The second battery P, supplies 
& positive current of much greater strength for the hori- 
zontal components which necessitate a movement towards 
the right, and a weaker negative current for those mov- 
ing towards the left. The five poles of these batteries 
are connected to metallic discs, insulated one from 
another and joined so as to form a cylinder capable of 
turning on its own axis. Over this cylinder passes the 
perforated slip with its five series of perforations. A 
metallic brush B, covers the discs furnishing the three 
vertical elements and a second metallic brush B? 
covers the other two discs which furnish the horizontal 
components. Each of these two brushes collects 
the currents for its corresponding telephone, and the 
two membranes move the small mirror according 
to the resultant of the components. The light -ray 
reflected by the mirror is displ with extraordi- 
nary rapidity on the sensitised paper, producing thus 
a tolerably clear and readable handwriting. To obtain 
a perfect handwriting, it is necessary to protect the 
vertical components from the influence of the capacity 
and self-induction of the line. For this purpose the 
same measures are adopted as in the Pollak-Virag Morse 
writing apparatus. A self-induction coil is inserted in 
arallel at the sending station I}. But the nature of the 
etters necessitates that the horizontal components 
slightly retarded. For this reason when the line is only 
of medium length, no correcting coil is inserted in this 





written by the telephone mirror represents the element 


Fug.9.£; 


of the letter in question. 


Suppose, for instance, we wish 
to write by the aid of the light-ray, the letter ‘‘/” 
(Fig. 6), in which we find a closed curve if we decom- 
pose it into its elements. We commence the letter at 


the point 7 (Fig. 6). By means of an upward displace- 
ment, sent by the perforation (I) alone, we simply get a 
line like 1’; but when the light-ray arrives at 8, we 
send in a second current which causes a deviation 
from its original direction, and directs it to the left 
towards the point 9. Here the first perforation finishes, 
and consequently the first currentis shut off, and the light- 
ray comes back to 10. At this point the third perforation 
commences, which by itself will produce a displacement 
downwards like 2'; the light-ray is thus brought to 11, 
Here the second perforation finishes, and consequently 
the second current.- The light-ray moves a little towards 
the right, forms the inferior curve of the letter ‘‘/,” 
and continues to the end of the third perforation ; at this 
moment the third current ceases, and the light-ray 
reaches 12. The letter ‘‘7” is then completed. 

The horizontal movements of the light-ray, of which we 
have been speaking are onoqpee by means of the mem- 
brane of a second telephone recaiving currents from a 
Separate perforation. It is so arranged that the move- 
ments of the two membranes are communicated to a 
single concave mirror. This small mirror which rests, in 
the old form of receiver, on two fixed points and one mov- 
able point, is now mounted in such a manner that of the 
three points one only is fixed, the other two being movable. 
These three points (Fig. 2) form a rectangular triangle 
a,b,c, a and b being movable, and c fixed. If we move 
the point a perpendicularly to the paper, the mirror 
moves on the horizontal axis formed by the points } and c, 
and the light-ray is displaced in a vertical direction. If, 

Owever, we move the point b, the mirror moves on the 
Vertical axis formed by the points a and c, and the light- 
ray 1s displaced in a horizontal direction. If the two 
Movable points are moved simultaneously, the mirror 
reproduces the resultant of the two components, and by 

’ means it is possible to write all the curved lines com- 
posing the letters. The two telephones previously men- 
ge are combined as a — apparatus, and connected 
with the small mirror in such a manner that the move- 
ments of one of them, T, are communicated to the point 


a he movements of the other T, are communicated 


int b, 
In this way it is ib! " 

a possible to telegraph ‘every letter at 
4n extraordinary g; The letters are decomposed into 
6 transmitting station and combined 


ir elements at t 
anew at the receiving station. Fig. 4 shows the perfora- 








circuit; or, if a coil is inserted, it is only of small dimen- 


Sion (I,). The rapidity of the vertical displacements is 
ig gag in Fig. 7a and the horizontal displacements 
in Fig. 7b. 

The self-vibrations are avoided as hitherto by means 
of condensers. It is even possible by means of the inser- 
tion of other condensers to modify the phase differences 
between the vertical and horizontal components. It 
is not necessary, as we might be tempted to believe, to 
employ two pairs of conductors, one pair for each tele- 
phone. One conductor in the form of a loop is sufficient, 
as will be seen by reference to Fig. 9. The telephone T, 
is inserted in the loop and for the telephone T., the 
parallel lines form the adductor and the earth serves as 
return. P! is the battery for the vertical components. 
I., IL, III. are the sectors which, by connection with 
different points of the battery P1, send the necessary 
currents into the loop L;, L, by means of the brush B,. 
In this loop is inserted the telephone T,, and lel 
with it are inserted the condensers ©,; this telephone 
moves the mirror in a vertical direction, and the induction 
coil I, furnishes the corresponding correcting currents. 
The coil I, is connected in its middle with the brush 
Bo, which passes over the sectors IV. and V., and fur- 
nishes the current from the battery P, for the horizontal 
components. These currents in parallel by the logp, 
and in opposite directions, through the telephone T), 
which does not respond to them. They arrive finally at 
the telephone T;, which moves the mirror in a horizontal 
direction, and return by earth to the battery. The con- 
densers C, are joined in parallel with the telephone T, ; 
and resistance can with advantage be inserted in this 
circuit. A small induction coil I, is, as already stated, 
usei when necessary to correct the second circuit. 

Fig. 8a shows the perforations for the word “‘ telegraf,” 
and the vibrations executed separately by each telephone 
are shown in the Figs. 8b and 8c ; the written word “8d” is 
the resultant of the combination of these two sets of vibra- 
tions. The perforation of the a band is performed 
by a perforator, so constructed that with a single impres- 
sion it is possible to produce all the perforations necessary 
to send a complete letter. - ; 

It is obvious that with this yay there is no necessity 
to synchronise the receiver and the transmitter, and the 
working of the apparatus is thus rendered much more 
simple and effective. If the sensitised paper is accelerated 
or retarded, or if the movement of the sending slip is 
made faster or slower, the only result is that the writing 
is compressed or elongated. Ib is equally evident that 
by means of a distributor the current can be sent directly 


30 sets of apparatus on a single line. Although by this 
method —— are done away with, the system 
with its orated paper slip is, nevertheless, so much 
more economic, and offers, in my opinion, so many advan- 
tages, that ere long preference will always be given to the 
otros Petials Vink welting taleguiahla web ania 
e Pollak. Virég writing telegraph is not only capable 
of facilitating the transmission of a considerable number 
of messages, but it is equally capable of largely reducing 
the price of telegraphic communications. 
j Thanks to the moral and material support given to the 
inventors by His Excellency the Hungarian Minister of 
Commerce, we have been able to try this new invention 
on a working line. The Director-General of Posts and 
Telegraphs, in fact, placed at our disposal in a gracious and 
liberal manner four telephone lines running from Budapest 
to Pozsony. These four lines were joined through to the 
laboratory of the United Electrical Company at Budapest, 
and the receiver and the transmitter were 1 in the 
circuit in such a way that the current traversed the line 
in form of a loop of the length of 400 kilometres (230 
miles). The resistance of the line was 2000 ohms. The 
messages transmitted were written in a very correct and 
readable manner, and if you will permit me I will show 
you some of these messages which were transmitted at the 
speed of 60,000 words per hour. 

At the kind request of the French Government we are 
going to make some trials in the course of the next few 
weeks between Paris and Lyons, and, for my part, Iam 
fully persuaded that the results we shall obtain will bril- 
liantly demonstrate all the advantages of the Pollak- 
Virég system. There is no doubt that with this inven- 
tion we have entered upon a new epoch in the history of 
the development of telegraphy, and the Pollak-Virdég 
— constitutes one of the most interesting successes 
obtained of late years in the domain of the application of 
weak currents. 

Before concluding, I particularly desire to thank warmly 
my numerous audience for their kindly welcome. 





SMOKELESS POWDER. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 27, Mr. Hawksley, 
Vice-President, in the chair, the paper read was on 
‘* Machinery for the Manufacture of Smokeless Powder,” 
by Mr. O, Guttmann, M. Inst. C.E. 

Machinery for the manufacture of modern smokeless 
powder and its.constituents, had had to be improvised 
between 1886 and 1889, and improvements in it were of 
subsequent date. The factories had to produce prime 
material of many kinds, and to work up the numerous 
residues into marketable products ; also, the many build- 
ings which each factory comprised had to be connected 
by appropriate means of transport and communication. 
The author emphasised the necessity of uaintance 
with the chemical and —- properties of the dan- 
gerous materials under production, on the of engi- 
a engaged in the design of such works and their 
plan 
Smokeless powders were classified in two broad groups, 
namely, powders consisting of nitro-cellulose only, and 
wders made from nitro-glycerine and nitro-vellulose, 
oth kinds ee ag containing additions of nitrates or 
nitro-compounds. According to their shape they might 
——— as : ‘ 

. Granular or agglomerated powders, like ‘‘ E.C.” 
powder. 2. Granulated powders, like plastomenite. 3. 
Flake powder, consisting of thin scales. 4. Flake and cube 
powder for large guns. 5. Thread-shaped powders with 
square section like “*filite,” or round section like cordite. 
6. Perforated powder, like the Maxim-Schiipphaus powder. 
7. Tube powder. 

The machinery used for the manufacture of nitro-cellu- 
lose, and more particularly for gun-cotton, was then 
described. Starting with the drying machine at Waltham 
Abbey, various means of drying the raw cotton, such as 
vacuum cylinders, drying-chambers, and boxes were dealt 
with. The author next referred to the nitrating appa- 
ratus, giving details of the English and the German 
dipping apparatus, the Continental soaking- pots and 
troughs, the nitrating machines and the cmcamarey 4 @, presses, 
and under-driven and suspended centrifugals for extract- 
ing the acid. The construction, — and means of 
balancing of the baskets of such centrifugals were 
dealt with in detail, and a description was given 
of the nitrating centrifugals and the means of carry- 
ing away the acid fumes. The author then referred 
to the machinery used in the operations of immersing 
the gun-cotton in water, by means of drowning 
ae pr a oo . — and to the 
process 0} iling and pulping, the pulping machin 
or beaters, being fully explained, and cnnueniiied ws 
typical pattern with the newest improvements. Pro- 
== improved apparatus, such as automatic stirrers, 
aters with two vertical compartments, the Cannon 
beater with an agitating paddle-wheel, the Hoffsiimmer 
beater and others, were next dealt with. The concluding 
operations of boiling while pulping, or subsequently, ex- 
traction of water by centrifugals, removal of knots and im- 
purities by straining machines, and drying the gun-cotton 
in drying rooms and vacuum dryers, as well as the method 
of ‘‘alcoholising” instead of drying, and removing the 
alcohol by presses, were explained. The apparatus for 
making nitro-glycerine, together with devices for intro- 
ducing the — and for drowning charges in case of 
danger, were briefly considered. 
Dealing next with the manufacture of smokeless 
the author explained the process of 
granulati 
chines an 


seers 
jomera' 

, and the mixing of the pe. by pa ed ma- 
in hot water. Machinery for incorporatin 


and rolling the 





into line, which would permit the employment of some 






— 


— into sheets, and the dangers an 
this process, were touched upon Cutting 


peculiarities of 
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machines, both with vertical and with circular knives, 
and the details of their construction, Continental 

resses for squirting thread, and tube-shaped powders, 

th from dough and from rolled sheets, and the 
production of multi-perforated powder, were referred to ; 
also the power required and machinery for cutting the 
latter class of powder. A few special powders were 
mentioned ; and after describing the methods of drying 
in heated rooms and by vacuum apparatus, and the 
means of recovering the solvents, the paper concluded 
with a review of the present state of the machinery, its 
defects, and the directions in which improvements were to 
be looked for in the future. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Inaugural Address by Proresson JoHN Perry, M.E., 
D.Sc, F.R.S., President. * 
(Continued from page 718.) 

An electrical engineer must have such a good mental 
p of the general scientific principles underlying his 
work that he is able to improve existing things and ways 
of using these things. It has become the custom to call 
this theory, and I suppose I must follow the custom. I 
should prefer to call it eciencet or knowledge. Do you 
remember Huxley’s definition of science? ‘*Science,” he 
said, ‘‘is organised commonsense ;” and this is really 
what I mean. Well, calling it theory, the man who is 
rmeated by theory—whose theory is so much a part of 
is mental machinery that it is always ready for prac- 
tical application to any problem, he is the real engineer. 
But you must not mistake me in this matter. Eighty per 
cent. of the men who pass examinations in mathematics, 
mechanics, and electricity, know very little of this theory. 
Fifty per cent. of the writers of letters in the engineering 
journals in which mathematical expressions occur have 
almost nothing of this theory in their possession. It is 
unknown to foolish men. Books alone, lectures alone, 
experiments alone, workshop experience alone, cannot 
teach this theory. The acumen of a Q.C. may actually 
prevent a man from acquiring it. A man may have 
much of this theory, although he may never have listened 
to lectures, although he may dislike the sight of a mathe- 
matical expression. I have known men who might be 
called illiterate to py much theory. I have known 
many men who might be called good electricians who are 
almost wanting in the theory necessary for the electrical 

engineer. ; 

I am speaking only of theory. Of the other qualifica- 
tions for an engineer I n not here speak ; they are 
present to the minds of all of us. A man may have any 
amount of knowledge; he may know how to apply his 
knowledge, and yet he may not be able to apply the 
knowledge from a want of engineering character. 

The engineer must a real man; he must 
individuality, the power to think for himself. He must 
not be like a sheep, knowing only enough to follow the 
bell-wether. Over and over again in the last thirty years 
have some of us given our students much the same sort of 
advice that Baden-Powell gives to scouts in that excellent 
little book of his. If any of you have not read that book 
you ought to buy it at once, and you will there find that 
if a man is to think for himself he must possess all kinds 
of knowledge, he must be constantly picking up new 
kinds of knowledge. : 

Nobody can limit the value of any kind of knowledge, 
but etill one may say that certain things are ——_ 
more important than others. To gain what we 1 
‘-theory” a good general education is most helpful— 
mathematical knowledge is very helpful ; laboratory and 
workshop experience are extremely helpful. Thereis one 
qualification which the electrical engineer must have and 
without which all other qualifications are useless, and if a 
man has it no other qualification is supremely important, 
and this absolutely indispensable qualification is that a 
man shall love to think about and work with electrical 
things. He must like these, not because of the money he 
can make through electrical contrivances, nor even, I 
think, because of the name he may make before the 
world—this would be mere liking or cupboard love, which 
has no lasting quality. So long a3 we have men in this 
country who have the true love for scientific work of 
which I speak, so long shall we have a real profession of 
electrical engineering, for such men are always scheming 
new contrivances and improving old ones, and utilising 
the services of all helpful people, and especially of capi- 
talists. When we have reached a state in which nobody 
schemes new things because the existing things are 
perfect, there will no longer be a profession of electrical 
engineering. Of all ideas surely that of having reached 
perfection is most hateful: the idea of exact knowled 
that nothing is unknown, that there is no need for 
thought, and therefore that to think for oneself is a sin. 

And go, although we are all agreed that much standardi- 
sation in our contrivances and methods is absolutely 
necessary for our competition with other nations, we must 


* Delivered Thursday, November 8, 1900. 

+ What Falstaff said of the word ‘‘occupy,” we have to 
say of the word ‘‘science.” It is used by many people 
out of its proper meaning, and then condemned, so t 
one is getting afraid to use it. In Professor Fitzgerald’s 
splendid inaugural address to the Dublin Section of this 
Institution, he says: ‘‘ As has recently been pointed out 
to me by Dr. Trouton, it would be impossible to say the 
same contemptuous things of knowledge as are said of 
science. In Germany the word , ° Wissenschaft,’ is 
the one corresponding to our word ‘ knowledge,’ and there 
nobody of any sense could say that ‘knowledge is all 
humbug,’ as is here often said, and stil] oftener thought, 
of ‘scieace.’” 








follow the Americans in this matter and take care that it 
does not destroy invention. Of course when things are 
really standardised, when we have our perfect user 
rifle or dynamo or locomotive or traction engine or electri- 
cally driven stamp mill, a Boer can buy or even manufac- 
ture them if he has money, and he can use them as well 
as, or possibly better than, we can. But he is not an 
engineer. He uses things after the engineer has done his 
work upon them. A stoker, a common engine-driver, the 
guard of a train, these are notengineers. You must have 
noticed that the American engineers, who surely deserve 
the character of being practical idealists above all other 

i are the men who are most imbued with notions 
of standardisation which lead to cheapness of manufac- 
ture, and they are aleo the men most alive to the necossity 
for occasional extensive scrappiog of types of machinery 
when they become even a little antiquated. 

Our chiefs, the men who run us all, our real men at this 
Institution, may be called Practical Idealists. They have 
imagination and judgment and individuality. They have 
the imagination and enthusiasm of inventors, and yet 
they are more than inventors, for they can estimate the 
worth of their own inventions and control their imagina- 
tions. They are ready to receive all new ideas, they 
welcome all new things, and yet they are not carried 
away. They are radicals and yet they are conservatives. 
They have what Mrs. Beecher Stowe called Faculty. 

A strong imagination well under control, surely it is 
the greatest of mental gifts. I look round me and 
wonder how many of us really have it; and how many 
of us are only dull music-hall loving men, who scorn 
novels and poetry, who live utilitarian, material lives, 
whose aim is merely to make money through electricity, 
who love it not for its own self, who cherish their 
‘*tuppenny-ha’penny-worth” of theory because it is suf- 
ficient for their immediate wants. Why, even the writers 
of leading articles in the daily papers can talk of the 
wonders of electricity, and what may yet come to pass; 
and yet we, who make machines and use them and switch 
the marvellous thing on and off and take all sorts of 
liberties with it—we are, hke Calibans, oblivious of the 
wonders of the fairy Isle—like soulless priests, making a 
living in the temple of Isis—like Aladdins, who rub our 
lamp only to get the necessaries of life. 

Twenty years ago some of us were laughed at for our 
optimism, and yet everything that we declared then to 
be ‘‘doable” has now actually been done by engineers, 
except the thing which was then and is now declared to 
be the supremely important thing—namely, the electric 
consumption of Ve say now, as we said then, 
“‘The applied science of the future lies invisible and 
small in the operations of the men who work at pure 
chemistry and physics.” And think of the wonderfully 
rapid rate at which laboratory discoveries have been 
made in the last eleven years, and how as the years go 
on, they become more and more numerous ; and yet many 
of us plod along with our work seeing no farther than our 
noses. A year is now more pregnant with discovery 
than a hundred years used to be, and yet the protective 
stolidity of our ancestors is upon us, and we think of the 
latest discovery as if it were really the very last that can 
be made. A thousand men are measuring and trying 
new things in laboratories all over the world. Some of 
them plodding and soulless; others of them with imagina- 
tion and clearness of vision. Do you think that nothing 
is to come from all that work ? 

And is it not one of the most important functions of 
the re eg to do as Mr. Marconi has done, to convince 
capitalists ignorant of science that if the successful labora- 
tory experiment is tried on the large scale it must also be 
successful ? And are we going to leave all this pioneering 
work, with all its possibilities of great gain, albeit with 
possible loss, to foreign engineers, when in most cases the 
scientific discovery has been made in England? Are we 
so lacking in the hope and faith which are bora of imagi- 
nation and science? And must we, in the future as in od 
= have to rely upon the influx of the clever foreigner 

i 


ke Sir William Siemens? Must we, Boer-like, always l 


depend upon our Uitlander population, Fleming and 
German, Hollander, Huguenot and Hebrew, for the de- 
velopment of our natural resources ? 

Some of the best engineers I know are so exceptional 
that one must class them with geniuses ; they have faculty 
and character, and so they have become engineers even 
under the most unfavourable circumstances. They have 
passed through ordinary schools and yet developed 
commonsense. They were pitchforked into practical 
work, and their liking for the work, as well as some 
curious kind of instinct, led them to pick up all sorts of 
knowledge which have become part of their mental 
machinery. They continue to pick ry new kinds of know- 
— when these become necessary for their professional 
work. Unfortunately, these men do not realise how ex- 
ceptional they are, and they advise boys to go direct 
from school into works. They forget that the other 
99 percent. of men treated in the same way as themselves 
can only become the hewers of wood and drawers of 
water to real engineers. Treated in this way, average 
boys are just like so many sheep: they learn just what 
seems absolutely necessary, and no more ; their acquaint- 
ance with the scientifie principles underlying their trade 
is a hand-to-mouth knowledge which becomes useless 
when their trade undergoes development. 

In 1867 I was an apprentice, and when in the drawing- 
office and pattern-shop I remember well how I waschaffed 
for studying such a qt te | not-practical subject as 
electricity. When I published my first electrical paper 
in 1874 before the Royal Society, and even for some years 
afterwards, the real students of electricity in England 
could be counted on the fingers of one’s hands. Many of 
us remember the first gramme magneto machine that 
came to this country, a scientific toy, in 1874. How many 
enginecrs dreamt that a great new branch of engineering 





had been started? Even in 1878 engineers were, as a rule, 
quite ignorant of electricity, and since then every year, 
although newspaper writers have talked largely of the age 
of electricity, the men actually engaged in electrical in- 
dustries have acted as if the — of changes were not 


perpetually going on in it. To be left behind, or to be. 
come camp followers, children of Gibeon, this is the usual 
fate of the men who scorn theory. In 1882-4 we used to 
have to pay men 200/. and 300/. a year because they had 
a slight knowledge of electrical matters. In 1884 6 these 
very men were not worth 203. a week, they were weeded 
out of the profession and their places were taken by men 
of better knowledge. Two or three years after, these 
batter men were again found to have been weeded out, 
because men of still better knowledge were available, 
And so it has gone on ever since. Men learn just enough 
to get posts; they settle down in these posts, and scorn 
theory. They actually forget what little theory they once 
did possess. They know a great deal about existing 
machines, but presently they discover that improvements 
have been going on, and that they no longer have a right 
to say that they belong to the mo eee Lapeped To 
every year one has told men, ‘‘ You will be left behind, 
See Aand Band C. I told them three years ago, when 
their names were in everybody’s mouths, that they would 
be left behind like their predecessors, and they laughed. 
Now I tell you, and you laugh, and you also will be left 
behind. Yes, I know that you get a good salary or large 
fees, and your head touches the sky. Nevertheless, be. 
cause you neglect theory and the — mathematics by 
means of which theory is made available in practical pro. 
blems, you will have to take a back seat presently, for our 
profession is in its early youth and is growing rapidly.” 

Remember that Ido not now refer to the few excep. 
tional heaven-born engineers who, in spite of bad train. 
ing, do manage somehow to pick up the nezessary know. 
ledge. I speak of the average men, many of whom are 
now living in the same old fool’s paradise. They know 
enough for present needs; they scorn the simple prin. 
ciples which underlie all our work ; they scorn the easy 
mathematics by which these principles are most readily 
employed in practical problems; they will have their 
reward. 

Just think of what is occurring at the present time. 
In England we have cheap coal, and it can be carried 
easily. In Switzerland and other countries where there 
is no cheap coal, the water-power had to be utilised, and 
power had to be transmitted great distances electrically. 
Chis needed high voltage, and, as it is difficult to get 
high voltage with direct current machines, alternating 
currents were used, and on account of motor troubles 
multiphase working has been introduced. What a re- 
velation it was to almost all of us, that visit of a year 
ago to Switzerland! We saw enormous schemes of 
lighting and traction and power. We saw electric 
trains driven by distant waterfalls sandwiched in among 
ordinary trains keeping proper time on working railways. 
We had known that there were at schemes carried 
out in Germany and America and other countries, and 
yet all the machines were quite unfamiliar to us. We 
were very much like what engineers of 1870 would have 
been if suddenly brought into a generating station. Is 
it not a fact that some of us, said to be eminent and 
thought to be practical, asked questions and made re- 
marks which showed that we did not know the most 
elementary principles of three- working. Is it, 
then, any wonder that the traction schemes now being 
developed in England, on lines that are certainly not 
the best for this country of their adoption, are altogether 
dependent on the use of foreign electrical machinery and 
employ foreign electrical engineers? I am not putting 
this altogether fairly, for municipal procrastination has 
preven our development, and yet I am not putting 
it altogether unfairly. We know too little theory. 

I am afraid that just now we are in a rather tight 
place. I wou'd give something to know how we in this 
room are going to get acquainted with modern electrical 
engineering. Our usual way cf working is by actual hand- 
ing of things. But if the millions of pounds’ worth of 
machinery coming to England every year is all foreign, 
and is used mainly under foreign superintendence, our 
usual method of study is made very difficult. True, 
there are American and German, and, indeed, English 
publications which would give a knowledge of the theory, 
but not, I think, to the average English electrical = 
neer. I know of many men, 25 to 40 years of age, w 
seldom come to our meetings, and who say they are silent 
in discussions because they cannot be understood ; 
Sag these men will find a way to save us all from 

ing left behind. There is much more that I might 
say in this connection. An individual Englishman may 
be left behind other Englishmen, and all English elec- 
trical engineers may be left behind the rest of the world ; 
but all electrical engineers of the world may even b3 
left behind other appliers of science. It is not merely 
that the incandescent mantle of the ga; e.giaeer is im- 

roving and necessitates improvements in our filaments, 

ub in spite of the flourishing conditions of our factories 
just now, I could give many other illustrations of how 
we shall all suffer if we do not keep adding to our 
knowledge. Twenty years when giving some lec- 
tures in Clerkenwell to workers in the then flourishing 
watch trade, I ventured to prophesy the decay of that 
trade. But I am afraid that the case of Jonah and 
Nineveh is the only one in which prediction of disastet 
led to reform. I venture on no prophecy, therefore, be- 
cause it might harden your hearts. : 


(To be continued.) 





Spanish. Iron Minerats.—The Creusot Iron Works 
(MM. Schneider and Co. ), have purchased the Canjuro Iron 
Mines in Spain. The mines, which are expected to yield 


5,000,0U0 tons of iron ore, have besn acquired for 55,0000. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comrie sy W. LLOYD WISE. 
ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
. UNDER THE ACTS 1888—1888. 

mber of views given in the Specification Drawings is stated 

in each ee cohire mone are montioned, the Spectioation ts 

Where inventions are communicated from abroad, the Names, &¢., 
of the Communicators are given in italics. 
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Chancery-lane, W.C., at 


ive notice at the Patent O 
Patent on any of the grow 


ELECTRICAL APPARATUS. 


12,672. A, Voelker, Ehrenfeld, Germany. Glass- 
Making Furnace. [1 Fig.) July 13, 1900.—According to 
this invention, glass is made of materials first fused in the elec- 
tric arc, and afterwards cleared by being maintained in a fluid 
state by electrical incandescence for a time sufficient to allow of 
inter-diffusion of the constituents and the rising of all air bubbles. 
In the furnace illustrated means are provided to protect the walls 
cf the are portion of the furnace from a too intense heat by caus- 
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ing the glassmaking materials to form a protective covering 
therefor while they are advanced continuously to the arc ; and 
to prevent the materials of the electrodes hy means of which 
curient is conducted into the mass of incandescent glass from 
bec.ming diffused in that portion of the glass which is to be 
u ilised, the clearing bath is divided by perforated walls which 
tend to confine the contaminated glass in the neighbourhood of 
tha electrodes. (Accepted October 17, 1900.) 


12,6738. A. Voelker, Ehrenfeld, Germany. Glass- 
Making. July 13, 1900.—It is stated that the melting of the 
mixed raw materials for the manufacture of glass has been 
effected by electrical heating, but only by passing the materials 
through the electric arc. This invention relates to an improve- 
ment in the manufacture of glass by electrical aoe wherein 
the materials are melted by making them a resistance in an elec- 
tric circuit, so that the electric arc, with its special leads and 
refractory furnace materials, is not required. For this purpose 
the ground raw materials for making the glass are mixed with a 
material which is itself a conductor at ordinary temperatures, so 
that a current may be passed through the mixture from the 
beginning of the operation. For example, the raw materials are 
intimately mixed with graphite, powdered charcoal, or suitabie 
conducting inorganic solid substances. The mixture is then 


placed between electrodes forming part of a circuit carrying a head 


continuous or alternating current. (Accepted October 17, 1900.) 


GUNS AND EXPLOSIVES. 


702. A.T. Dawson and G. T. Buckham, London. 
g Mechanism. [6 Figs.) December 12, 1899.—In the 
ig. A. 
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24702. 


the shock of closing the breech, and particularly in apparatus 
such as is referred to in Specifications No. 10,606 of 1896, No. 
26,251 of 1896, and No. 26,253 of 1896. Above the primer extractor 
there is fitted a retainer consisting of a flat spring having its front 
end fixed and its rearend free, but urged downwards by the spring 
towards the primer. The free end is forméd with a head having 
a flange projecting downwards behind the primer, and an inclined 
projection or flange on either or on each side of the head, in the 
path of the arm or arms of the extractor. The action is as follows : 
In the act of inserting a primer, its head encounters the arm of 
the extractor, and moves it on its pivot upwards and forwards. 
As the primer is advanced, the extractor arm acting on the in- 
cline on the head of the retainer pushes up the head of the retainer 
so that the downwardly projectiog —— is raised out of the way 
of the head of the primer, allowing it free passage as the primer 
isinserted. When the primer is pushed home the extractor arm 
is clear of the head of the retainer which descends bringing its 
flange down behind the head of the primer and preventing it from 
being jerked out when the breech is closed, however violently this 
may be done. When the breech is opened the arm of the extractor 
again engages the incline on the head of the retainer and lifts it 
with its flange, leaving aclear passage for the primer to be ejected. 
(Accepted October 17, 1900.) 


808, E. M. T. London. Dynamite Gun. 
[5 Figs.) January 18, 1900.—This gun is of the kind known in 
the United States as a ‘“‘ dynamite gun,” and is intended for the 
propulsion of shells containing high explosives. In this type of 
gun, instead of using a slow-burning explosive in the gun barrel 
proper, a quicker-burning explosive is fired in an auxiliary barre’, 
and the resulting gases are ‘‘wire drawn” and partly cooled 














before wore 4 admitted to the barrel through which the projectile 
is propelled. In the gun, according to this invention, admission of 
the pevpeuns goer to the shell barrel is controlled by a valve which 
is opened gradually by progressive impulses communicated hy- 
draulically in successive stages as the projectile moves along the 
barrel. Means to this end are described and illustrated, as well as 
a mounting providing for lateral and vertical aiming adjustment. 
(Accepted October 17, 1900.) 


1879. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Projectiles, [1 Fig.) January 30, 1900.—For 
armour-piercing Sypre sey which may be provided with caps or 
heads, and with the object of enabling bo’ _— projectiles 
without caps, and projectiles with caps, to be fired from the same 
guo, without necessitating the use of other tables of elevation, or 
requiring the gun to be relaid when a change from headed to 























unheaded projectiles or vice versd is made. According to this 
invention, the cap is so shaped externally, that the capped or 
projectile will meet with the same continued end on 
aerial and gravitational resistance as the ordinary epee: of 
the same external form of body. The cap or head is preferably 
formed in the shape of a truncated cone, which fits on to the 
point of the ordinary projectile. (Accepted October 17, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


20,658. P. Naef, New York City, U.S.A. Fragen 
Gas, &c. October 14, 1899.—(Convention date March 14, 1899. 
This invention is for the purpose of treating bituminous fuel in 
large quantities for the production of illuminating gas and bye- 
products, the illuminating gas being practically free from 
nitrogen, and ammonia being produced in greater quantity 
than is usual. The fuel is heated and gas distilled therefrom 
by passing through it gas which has been highly heated in an 
ap tus such for example as is used for heating furnace blast 
air. Steam is into the resulting heated coke for the pur- 
pose of making water gas and to bring off the remaining nitrogen 
products. A number of contributory devices are provided, and 
equivalent and alternative arrangements and methods are indi- 
cated. The following spe ons are refe! to: 30,496 of 
1897, 7951 of 1898, 7952 of 1898, 17,852 of 1898, 13,164 of 1898, 
1900) of 1898, 20,659 of 1899, 29,660 of 1899. (Accepted October 17, 
1900. 


659. P. Naef, New York City, U.S.A. Gas- 
Apparatus. [6 Fiys.] October 14, 1899. (OConven- 
tion date March 14, 1899.—One form of appara‘ 


tus, in geen he} 
this invention, comprises a large sloping retort vessel provided 
with means for oe and discharging during operation, a 
blast-furnace gas producer, a gas heater, means for purifying 
and storing the gas generated, and means for supplying steam 
to the apparatus. Air is blown through the blast- ace gas 
eng oe and the gas therefrom, together with air heated there- 

serves to heat a supply of 
gi 


y, is burnt in the gas heater whic 
eviously perth . 


as from the holder, which Bm is 
after which heating process mixture is the retort 


water gas from part of the coke. The gas entering the retort 
contains an overplus of steam, eo that the quantity of nitro- 
genous duced may be as large as possible. The 
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whole or t of the coke discharged from the retort is used in 
the blast-furnace gas producer. A number of contributory or 
substitutional devices are provided, and there are 45 claims. (Ac- 
cepted October 17, 1900.) 


20,660. P. Naef, New York i § 
Gas, &c. (2 Figs.) October 14, 1899. (Convention date 
March 14, 1899.)—In this gas-making apparatus, more especially 
for use with bituminous coal, part of the gas generated is 


U.S.A. Makin 





mingled with steam, and after being heated in a device alongside 
the vertical retort is returned thereto, the heat which it has 
absorbed serving to disti] the volatile products of the coal, and 
to allow of the formation of water gas. There are twenty claims. 
(Accepted October 17, 1900.) 


22,700. A. Craig, Coventry. Explosion es. 
(2 Ah November 14, 1899.—Oil-feed oo for explosion 
engines, according to this invention, has for object the prevention of 
the liquid from overflowing at the feed nozzle and the mainten- 
ance of the liquid in the reservoir at a constant level in reference 
to that nozzle. In one device a pipe regulated by a cock or valve 
supplies the carburetter tank, and an overflow pipe or orifice com- 
municates with the tank at the height at which it is desired to 

















maintain the liquid. A feed pipe extends from the carburetter 
tank to the feed nozzle, which may be adapted to any suitable 
spraying or vaporising device, and must be situated so that its 
upper end is at a slightly higher level than that of the overflow. 
It will be seen that instead of overflowing at the feed nozzle, 
excess liquid delivered into the carburetter tank would pass down 
by means of the overflow to an overflow tank, and may then be 








Sins mechanism of breech-loading ordnance, and to provide a 
vice whereby the primer is prevented from being jerked out by 


at a sufficiently high temperature to distil off the volatile consti- 
tuents of the bituminous coal contained therein, and to make 





pumped out or by other means be drawn therefrom for future 
use. (Accepted October 17, 1900.) 
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MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,730. J. Vogt, Niederbruck, Germany. Boring 
Apparatus. [11 Figs.) November 28, 1899.—In this deep 
boring apparatus one or more oscillating beams have their axes of 
oscillation vertically adjustable, and carry pulleys over which pass 
cables fixed at one end to a frame which carries the boring-rod, 
and at the other end to the axis of oscillation of the beam or 
beame, so that when the said axis is vertically adjusted the dis- 

















tance between the centres of the pulleys and the points of attach- 
ment of the cables to the axis is constant. Boring tools of several 
kinds are described and illustrated, and one of these comprises 
a head or guide piece attached eccentrically to the boring-rod, 
and one or more cutters fixed eccentrically rounda central cutter 
which works at a lower level than the cutters around it so that 
it cuts a small hole first which is afterwards enlarged by the 
other cutters. (Accepted October 17, 1900.) 


24,925. J.J. Holmes, Greenwich, and A. D. Byrne, 
London. Tube Spanner. [3 Figs.) December 15, 1399.— 
A spanner for boiler or other tubes and without projecting teeth 
such as would injure or distort the shape of the tubes or fittings, 
to which it might be applied, has a curved grip hinged ether 
in two or more sections, and forming a jointed ring or circle, the 
ends of which overlap and can be drawn together so as to tighten 
the grip on any cylindrical objec’. One end of this join ring 
terminates in a V-shaped plate in which is a bolt hole and a 





24928. 


curved slot, and the other in a lug or ear and has a bolt hole 
opposite the slot in the Y-plate. The handle is forked at one end, 
and this fork embraces the Y-plate and lug before described. 
There are two bolt holes in the fork, so placed as to engage with 
the openings in the V/-plate and lug. Bolts are inser in both 
these series of holes, and the one nearest to the handle becomes 
the fulcrum of the lever formed by the handle, which enables 
the end of the fork to draw the other bolt and the lug along thé 
curved slots thus tightening the ring grip over any cylindrical 
object enclosed therein. (Accepted October 17, 1900.) 


24,017. D. Willox, Glasgow. Centrifugal Machines, 
5 Figs.) December 2, 1899.—In centrifugal machines for drying 
fab:ics, and to obviate risk of accident which might be occasioned 

















by throwing in articles to be dried whilst the wee basket 
is in motion, the casing of the machine is provided with a hinged 
or pivoted cover which is automatically closed by the act of 


starting the rotation of the basket, and which can a 5 ogg only on 
stopping the machine. The lid or cover is preferably pivoted on 
a rock t having at its end a crank arm which is connected by 
a link to the hand lever used for starting and stopping the 
machine, so that on throwing over the hand lever to put the 
basket in motion, the lid or cover is swung down on to the top of 
the casing. (Accepted October 17, 1900.) 


MINING, METALLURGY, AND METAL 
WORKING. 


20,661. Societe Commentry-Fourchambault, Paris. 
Metallic Alloy of Glass-like Expansibility. Octo- 
ber 14, 1899. (Convention date March 238, 1899.)—It is stated 
that the coefficient of expansion of alloys of nickel and iron varies 
through a maximum, through a minimum which is zero, and 
then again increases as the proportion of nickel becomes larger 
in the alloy. An alloy of approximately equal expansibility with 
glass is, it is stated, obtained when the percentage of nickel pre- 
sent is from 28 to 30 per cent., or from 42 to 46 percent. It is 
proposed to employ the alloy in the place of platinum for electric 
invandescence lamp leading in wires, and also to use it for 
strengthening glass plates, &c., the metal framing being im- 
mersed in fused glass at the tin rae temperature and withdrawn 
when properly covered. The ferro-nickel may be prepared either 
in crucibles or in Martin furnaces, and then contains small pro- 
portions of carbon, silicium, manganese, chromium, &., as do 
other steels manufactured in such apparatus. These different 
elements have an influence upon the coefficient of expansion, and 
their proportion is taken into account in the alloying, when the 
appropriate proportion of nickel is selected. For the group of 
alloys of from 28 to 30 per cent., the proportion of nickel, it is 
stated, should be higher according as the proportions of the 
various elements above-mentioned are higher ; and for the group 
42 to 48 per cent., the proportion of nickel should be lees accord- 
ing as the proportions of the elements above-mentioned are 
greater. (Accepted October 17, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c., 


20,246. W. Scott, Cardiff. Steam Boilers. [8 Figs.) 
Oztober 9, 1899.—In various forms of boiler, according to this 
invention, two shells are connected together, so that one is over 
the other. The lower shell contains a cylindrical furnace flue and 
an uprising smoke tube ing through the water space to the 
upper shell, which contains a smokebox and nest of fire tubes all 
below the water level. The furnace flue and the smokebox are 
closed at the outer ends by doors or the like. There are two 
claims, the first of which is as follows: ‘‘1. A steam boiler, com- 
prising two shells one above the other, a furnace flue located in 













































































the lower shell, horizontal fire tubes connecting one end plate of 
the ape shell with a combustion chamber at the other end 
thereof, a vertical smoke-tube connecting the furnace flue with 
the combustion chamber, and passing through the upper portion 
of the interior of the lower shell, an upcast connection between 
the upper part of the lower shell and the lower part of the upper 
shell, and an outside downcast connection between the lower 
portion of the upper shell and the lower portion of the lower shell, 
whether or not the smoke-tube extends through the upcast con- 
nection, substantially as described.” (Accepted October 17, 1900.) 


20,332. F. O’C. Prince, Silvertown, and C. E. Monk- 
ho London. Rotary Engine. (2 Figs.) October 10, 1899. 
—In this rotary engine, of the type in which a drum having a peri- 
pheral piston projection rotates in a casing providing an annular 





























steam space, the cut-in valve, which interrupts the steam space 
to form a set reaction point for the steam, is shaped so that it may 
rotate continuously, and more or less cl gear with the piston 
projection when the latter is passing. steam admission 


TEXTILE MACHINERY. 


771. R. Taylor, Oldham. Self-Acting Mul 
(4 Figs.] November 15, 1899.—In self-acting mules, a aes 
woollen and waste mules, in which two scrolls are employed on 
different axes and turning in opposite directions, one being the 
drawing-out scroll and the other the drawing-out check scroll, 
It is stated that it frequently a that when one of the 
scrolls has been taken off its s' or shaft it is liable to be 
replaced out of its true relative position to the other scroll, and 
in conseq an jive strain is put upon one or other of the 
ropes connecting the scrolls to the carriage wigs frequently 
causing breakages of the ropes or machine. The object of this 
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invention is to obviate this defect, and the object is attained by 
employing — gears to connect the driving shaft with the 
driven, or by drawing out the scroll shaft and cutting away a 
small portion of the flange at a certain point on each gear, so 
that the two—when on their shafts—can only be slipped into 
gear at this point, thereby insuring that the two scrolls are in 
their true positions relatively to one another; or instead of 
employing flanged gears and cutting away portions of their 
flanges, gear wheels might be used, one of which has an extra 
large tooth, and the other a corresponding recess. (Accepted 
October 17, 1900.) 





MISCELLANEOUS. 


23,484. J. E. Bousfield, London. (4. Salmoiraghi, 
Milan, Italy.) Projectors. (3 Figs.) November 24, 1899.— 
This invention provides a — projector comprising a 
larger sphero-parabolic concave mirror and a smaller convex 
mirror. These two mirrors are B ~ gpoe in the same axial line, 
and are provided in the middle apertures in front of which 
are placed convergent lenses. The source of light is disposed 
outside the combination on the side of the larger mirror, and in 
euch a manner that the rays which emanate therefrom are directed 























at first through the lens situated in front of the aperture in the 
large mirror towards the convex surface of the small mirror which 
reflects them and directs them on to the concave surface of the 
large mirror, whence they issue in the form of a cluster of parallel 
rays. The rays which pass through the first lens in proximity to 
the principal axis would be reflected by the convex mirror towards 
the source of light if a hole were not made in the centre of the 
mirror. The result is that the majority of the rays situated near 
the axis pass through this hole after having been directed parallel- 
wise by the small lens. (Accepted October 17, 1900.) 





UNITED STATES PATENTS AND PATENT PBAOTIOE. 

Deserigtions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 





BELGIAN SteEL-Makinc.—The production of finished 
steel in Belgium last year was 653,950 tons, as compa 
with 567,728 tons in 1898, 527,617 tons in 1897, 519,311 
tons in 1896, and 367,947 tons in 1895. Rails figured in 
last year’s total for 123,119tons, and miscellaneous rolled 
steel for 340,365 tons. 

Be.ciAn Briquettes.—The exports of coal briquettes 
from Belgium in the first nine months of this year 
amounted to 439,341 tons, as compared with 398,024 tons 
in the corresponding period of 1899. The exports to France 
figured in these totals for 261,200 tons and 211,178 tors 
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valve may also be of rotary kind. (Accepted October 17, 1900.) 
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— These Machines were awarded a Gold Medal at the Paris Bxposition 


—=] p° you want a Lathe for your tool-room or laboratory, one that is adapted 

: to and will produce the finest class of work in great variety? If so, this 
12-in. Henpry-Norton will exactly meet your requirements in every particular. 
It has ALL the valuable attachments and improvements for which the 
HENDEY-NORTON LATHE is noted. 


‘Also regularly furnished with drawing-in collet and watch tool chucks from 
+ in. to 4 in. by 16ths; special sizes up to Fi in. can be.furnished if wanted. These 
are invaluable for making small taps, reamers, mills and other small tools from 
the rod—no previous cutting off and centering required. 


This Lathe furnished in 4 ft., 5 ft., and 6 ft. beds. 

























12 in. by & ft. Hendey-Norton Lathe. 





MANUFACTURED BY 


THE HENDEY MACHINE COMPANY, Torrington, Conn., U.S.A. 


OUR oe ARE— 


















ities SIMIDUGMEE & GREET TR aioltin, tux edie Cinapliaa iii tie 
___ADPHE. JANSSENS, Pais Yor France, _____|__SCHUCHARDT_& SCHUTTE, Sarin for other European Counties, 
nae wr cowrouw” PETER BROTHERHOOD, «'c-emessce 
SIMPLE or COMPOUND HIGH-PRESSURE 
S.CVLINDER ENGINES MECHANICAL ENGINEER. AIR | 
Open or Enclosed. gusta a Westminster Bridge, LONDON, BE, GOMPRESSORS 
—_— Oe ©) — TORPEDO SERVICE, &., 
FOR DRIVING AS IN GENERAL USE IN BRITISH 
FANS, AND FOREIGN WARSHIPS, 
CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, HIGH-SPEED 
DYNAMOos ENGINES 
HIGH-SPEED Driving Deion &e. 





Af SUPPLIED FOR 


H.M. YACHT “VICTORIA & ALBERT,” 
H.M.S. “ ROYAL SOVEREIGN,” 


MACHINERY, 


AS LARGELY USED in the BRITISH 








AND FOREIGN NAVIES, 9 “ rans GEORGE,” : 
comers een SS H.M.S, “ LEVIATHAN,” 4145 
tine: DOUBLE-ACTING OPEN COMPOUND ENGINE AND DYNAMO. HM.8, “G00D HOPE,” &c., &c. 





GEORGE! ELLIOT & CO. 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANG'S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, &c, 
OFFICE: 16. GREAT GEORGE STREET. WESTMINSTER. LONDON. LOOKED OOIL ROPE. 9101 


THE LEEDS FORGE COMPANY, Ltd., LEEDS, 


(AGENTS: Mzssrs. TAITE & OARLTON, 68, QUEEN VIOTORIA STREET, E.C.) 
MAKERS OF EVERY DESCRIPTION OF PATENT PRESSED STEEL ROLLING STOCK. 


Suitable for any gauge. 
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30-Ton 
BOCIE . 
COAL WACON 


4 ft. 84 in. gauge. 
ee 8788 
Tare: 43 tons 46 ewt. 


~ Capacity: 1244 cubic ft. 
ZZ = Length inside: 40 ft. 


peng a atid with the ordinary four-wheeled 8 and 10 ton wagons, is sheet 33 per cent., and in train length 40 per cent, Width: 7 ft. 7 in. 
and 25 per cent, respectively. ‘The above wagon will safely traverse curves of 100 ft. radius. Length over Buffers: 43 ft. ? 
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Arrangement with 


Sole Licensees of the Weston Patents for Great Britain and the Colonies. 
We make Centrifugal Machines for the separation of liquids from sol-ds, A 
and for the separation of liquids of different densities. — 


OVER 6,000 MACHINES MADE BY US ARE IN USE. 


We are also Makers of Steam Engines, Pumps, Conveyors, |} = 
Elevators, and all Plants for the treatment of Sugar after 
boiling. Very special attention is given to. Crystallization in =I 


Motion, either for Cane or Beet Sugars. 
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Patent Water-Driven 














PATENT "STEEL-FRAME WESTON” 
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BELT ORIVEN, 


N2. 2248. 





= ) Parent ""STEEL-FRAME WESTON” 
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Patent Water-Driven 
Pivot Hydro Extractor. 














Patent Suspendea 
Hydro-Extractor. 
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THE EXHIBITS OF THE MIDI RAIL. 
WAY COMPANY AT PARIS. 


A.tHoucH the Midi Railway of France does not 
rank among the great railway companies, its im- 
portance is hardly second to any of those possess- 
ing terminal stations in Paris. The company, at 
all events, made a very extensive and interesting 
exhibit at Paris, divided unfortunately between 
Vincennes and the Champ de Mars. At the 
former place were collected the locomotive rolling 
stock and fixed plant ; in the latter were a number 
of smaller exhibits, many of them shop appliances 
and machine tools. We have so recently described 
and illustrated the latest types of the Midi locomo- 
tives that we need not devote much space to that 
part of the exhibit. In the collection on the 
Champ de Mars, were some interesting ap- 
pliances for moulding ; for the repair of wheels ; 
some ingenious valve gear; and some machine 

















it is entirely of steel, and has an inside width of 
1.856 metres (6 ft. 1 in.). The arrangement of 
framing will be seen on our illustrations, which 
also show that the carriage is mounted on four 
wheels of the solid wood filled type. We give below 
a list of the leading dimensions of this vehicle, but 
may add a few more particulars. The end compart- 
ments are directly accessible by doors opening to 
the station platforms ; the central compartments 
are reached on one side by a door, on the other by 
a similar door giving access to the corridor. As 
will be seen from the illustrations, the carriage is 
extremely well lighted. There is a double floor- 
ing, the space between being closely packed by 
‘‘varech,” to absorb vibration and deaden noise. 
The compartments are upholstered in cloth, and 
the corridor finished with linoleum and painted 
white ; the gray cloth coverings of the seats are 
made so that they can be easily removed and cleaned. 
In all respects the finish is excellent and comfort- 
able. In order to reduce the annoyance from dust 
and sunshine, both excessive in the south, supple- 








































































































SS mentary rising and falling blinds of wire cloth are 
added. The English fashion of placing attractive 
photographs in the upper panels of the compart- 

b ro) ments has been adopted. A small detail is worth 

Bi! . noting: as far as possible all sharp corners are 
Fig.3. avoided, the angles being rounded ; this is to facili- 
————— nmi | 
| 
¥ 

: ke al eee 

' i ° } 

Ll on: i 

\----- §n00---2- 2 = be Ee eae waa ~€800-—=—— +8 Sosa , eee 4400—--—--- * 

-€79 -~ae------------------------------- -6400-------- +- 580 ~-% 

1 me ect ery te sere ie Sh oh me ma ae elm 3.E50---——— = -- —-- == + 




















80 ---———-----------4 


- 









































aaa SIO 






























































eg 


a 
| 
' 
mi | 


15-Ton Coat Wacoy. 


tools. There were also some locomotive cylinders 
that had been repaired in the shops from time to 
time by cast-iron pieces; the work being done 
without dismounting the engine ; the cost of these 
repairs was very slight—some few hundred francs 
—and the method saved the fixing of a new pair 
of cylinders which would have cost a great deal 
more. There were also shown in the collection, 
& very convenient portable drill for firebrick 
stays; a leather and emery polishing machine ; 
an improved Haushiilter speed recorder, in which 
tampering with the records is made impossible, 
and a device introduced for storing a certain 
number of diagrams. 

Turning to the more important part of this com- 
pany’s exhibit, we may first notice a large and con- 
veniently arranged first-class carriage intended for 
the special express service to the Spanish frontier. 

18 carriage differs in many respects from the 
ordinary corridor arrangement now so largely in 
use. The corridor does not run the entire length 
of the coach, but ends in two compartments larger 
than those in the middle; in the centre there 
are four compartments of six places, and at each 
end, one compartment with seven seats. There is 
one lavatory in the centre of the carriage, access 


tate more perfect cleaning of the carriage. Ap- 


pended are the principal dimensions : 


Inside height at centre - 2.305 m. (7 ft. 6.75 in.) 
3! +» sides 5s SIIB (ha, OB 
Number of compartments ... 6 
= lavatories at 1 
ie places per com- { 2 of 7 seats 
partment... ‘ie bas ‘9 ” 
Total number of seat Fe : 
Floor area Ne és ky 8q. m. 4 aq. ft. 
re per passenger ... .940 ,, ‘ 
Weight of coach empty 19,200 kilos. (19 tons) 


Maximum |! (counting 
each passenger at 75 kilo- 


grammes) ... ae 3,00: . G38 
Deadweight per passenger... |, er eee 
Axles, diameter of bearing .140m. ( 551 in.) 
» _ length ote | Ski teak} 
», diameter in centre... 155 ,, (6.10,, ) 
is i at wheel... .170,, (669,,) 
Diameter of wheels... 1.120 ,, (44.09 ,, ) 
Number of wheels ... 
Distance between axles 


‘ 9 m. 
Maximum load perf axle ... 11,025 kilos. (11 tons) 


We may add that the carriage is lighted by 12 in- 
candescent eight-candle lamps, except in the 
lavatory, where one six-candle lamp is placed. 
The current is obtained from a dynamo driven off 





o it being convenient for all passengers. The total 
ength of the frame is 15.10 metres (49 {t. 6.5 in.) ; 





one of the axles, and a sufficient storage to allow 
for reasonable stoppages. Steam heat from the 





locomotive is distributed by radiation through- 
out the carriage, the regulation being under the 
control of the passengers. 

A 15-ton coal wagon was also exhibited by the 
company; it is a small-capacity vehicle com- 
pores with the 20-ton metre gauge wagon of the 

outhern Railway of France, which we recently 
described.* The wagon is fitted with a raised 
look-out and a hand-brake with four blocks ; it is 
to be noted that the framing is of steel, the sides 
and flooring being wood. The following are the 
principal dimensions : 


Total length outside buffers 7.650 m. (25 ft. 1 in ) 


Length between end frames 6.400 m. (21 fo.) 
Dimension of steel sections 9.84 in, x 3.55 in. 
in frame, bead... ie x .59 in. 
Dimension of steel sections 9.84in. x 355 in. 
in frame, baud ... ak x .39 in 
Length of body, inside . 6.330 m. (20 ft. 9 in. 
Width We: ss RE PO ee 
Height aie -- 1,000 m. (39 37 in.) 
Weight of Sn empty ... 7.940 kilos. (7.9 tons) 
Maximum | 1 ae 


” ) 


135 mm. ( 5.31 in.) 
” 160 ” 6.29 ” 

Diameter of wheels... - 1.020 m. (40.16 ,, ) 

Distance between axles ... 3.4m. (11 ft. 1.8 in.) 


In another article we shall illustrate and de- 
scribe another part of the extremely interesting 
exhibit made by the Midi Company. 


(To be continued.) 


ee .. 15,000 , 
Deadweight per ton of load 5,293 ,, (5.29 
Number of axles... = 2 
Diameter of ditto in centre 
ab wheel 








AGRICULTURAL MACHINERY AT 
THE PARIS EXHIBITION. 
(Continued from page 457.) 

Tue material and processes of agricultural indus- 
tries belonging to C 37 were arranged in the 
old Machinery Hall, and, by the official catalogue, 
included 83 French exhibitors ; these, according 
to the nature of their exhibit, could be conveniently 
grouped as follows : 

Dairy Farming: 
: re Exhibitors, 
Pate OE CMI ie nas ak kee 
Dairy plant, weighing machines, coolers, 
separators, churns, mixers, and presses 26 


Miscellaneous is 5 
Total — 3t 
Cheesemaking sal 3 
Ice-making machinery 2 
Distilling Plant : 
Machinery ..._... 8 
Cultured yeast oe 1 
Total — 9 
Starch mills... ...  ... sa 1 
Oil-making plant and products ... 9 
Margarine plant... “te as 2 
Poultry incubators, &c. ... 21 
Flour-mills and bread-making 3 


Summarising the foreign exhibitors of the same 
class we find that Belgium had 33 exhibitors, chiefly 
showing drawings, plans, and dairy plant. The 
United States had 32 exhibitors, who made a 
speciality of dairy a Hungary sent 21 
exhibitors, largely of plans and models of bee cul- 
ture. Germany with 19 exhibitors, Denmark with 
10, were chiefly strong in dairy plant. Switzer- 
land had 9 exhibitors interested in cheese manu- 
facture. Spain had 6 showing oil mills; Portugal 
sent the same number, who showed appliances for 
bee-keeping and oil mills. The few exhibits from 
Sweden referred to dairy plant. Great Britain had 
two exhibitors : the London Provincial Dairy Com- 
pany and the Proteine Company. From Canada 
came one exhibitor with plans and models of agri- 
cultural buildings. Roumania and Italy each had 
three exhibitors; while from Luxembourg and 
Holland came one exhibitor. 

From the preceding list it will be seen that the 
most important part of the French class was made 
up of the 37 exhibitors of butter and cheese making 
appliances. The exhibits were collected in an 
extremely well designed and well arranged court, 
with a facade representing a model dairy, which 
was decorated with heads of cattle and well exe- 
cuted frescoes. Among the principal exhibitors in 
this court were: Mr. Pilter, Paris, who showed 
some different patterns of churns ; Messrs. Simon 
Fréres, of Cherbourg, who exhibited a centrifugal 
separator, the vertical axis of which runs in ball 
bearings. The same firm also exhibited some well 
designed churns, mixing machine, and a blending 








*'See page 262, ante. 
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tected from any exterior infection that is apt to 
have a marked influence on the taste of the 
alcohol. The Industrial Pure Yeast Society ex- 
hibited their appliances, which assure the continu- 
ous production of special yeasts by culture, on the 
Barbet process. Messrs. Warein and De France 
made an exhibit very similar to that of the Pasteur 
Institute at Lille, for applying the amylo-process 
of Dr. Calmette to the distillation of grain; we 
have already spoken in detail of this process (see 
page 523 ante). The process of Mr. Dauphin, of 
Luxembourg, which follows the same order of ideas, 
insures the saccharification of grain by the action of 
mucor B and yeast, carried out in an antiseptic 
medium; much the same method was illustrated 
in the Belgian section by the Amylo Company, of 
Brussels. The distillation of beetroots has benefited 
by somewhat similar processes. Messrs. Egrot 
and Grange exhibited a complete distillery plan 
working by diffusion ; the arrangement is very in- 
genious, and it is claimed that with three diffusers the 
same amount of work as with twelve diffusers under 
the old system can be relied upon; the process 
is completed by sterilising the vats and reservoirs, 
soas to secure antiseptic fermentation. The Fives- 
Lille company showed a malting apparatus ; it con- 
sists of a large cylinder turning on roller bearings ; 
the barley is placed in the cylinder, and is exposed 
to the action of a current of moist air, the charge 
being kept in constant movement by rotation of 
the cylinder; it is claimed that the grain germi- 
nates much more rapidly and uniformly than by 
the ordinary system. 

There were many exhibits of automatic con- 
tinuous distilling plant ; of these may be mentioned 
specially the model sent by Messrs. Besnard and 
Co., of Paris, of their system, which is very largely 
used in France. Modifications of the distilling 
column apparatus were shown by two exhibitors— 
Messrs. Deroy and Co., of Paris, and by Egros 
and Grange. There were also a few examples of 
the original apparatus of this type, designed by 
Champnois and Savalle, but these apparatus are 
gradually disappearing in favour of those giving 
rectified alcohol direct. Experiments have shown 
that the modern column distilling plant gives as 
pure an alcohol as the older apparatus, and at a 
much lower price. In the Guillaume system (Egrot 
and Grange) the alcoholic vapours are produced in 
one column and then passed to two others; the 
vapour is first concentrated and partially purified ; 
it then passes into the second column, where the 
purification is completed. All these apparatus 
were distinguished by the excellent fittings attached 
to them—temperature regulators, pressure gauges, 
condensers, &ec. 

The starch industries, which are centralised in 
the Vosges, Oise, and Sadne and Loire, on account 
of the remarkable purity of the water of those dis- 
tricts, is not much developed; only from 65,000 
ewt. to 75,000 cwt. of the finest flour used by con- 
fectioners, for the manufacture of glucose and for 
starch, are manufactured. Mr. Barbier, of Paris, 
was the exhibitor of apparatus used in this industry, 
and there was nothing new to notice. 

The processes connected with the oil industry 
have made but little progress; they are limited 
almost entirely to the production of olive oil from 
the Southern Departments of France, and to that 
of nut oil ; not much colza oil is now manufactured. 
The plant exhibited showed little that is of interest, 
and consisted of mills, presses, and filters. 

_Themargarine industry, which produces 25,000,000 
kilogrammes in France, has naturally created a cer- 
tain prejudice against butter merchants. The 
greater part of the amount produced is consumed 
at home, because the export is only 5,000,000 kilo- 
grammes. Mr. Auguste Pellerin, of Pantin, Seine, 
and Messrs, George Pellerin and Co., of Malaunay, 
Seine Inférieure, each showed a complete installa- 
tion for the extraction and manipulation of the 
margarine. 

The exhibits relating to flour mills and bread- 
making were numerous and of no great interest, 
the material shown being of well-known types, im- 
proved in certain cases in some details. Three 
exhibitors made complete installations in special 
buildings, erected near the Avenue de la Motte 
Picquet ; Messrs. H. and G. Rose, of Poissy, Seine 
et Oise, showed a flour mill and bakery ; but the 
most important exhibit was that of the Milling and 
Breadmaking Company, Schweitzer system, of 
saris; this company had a very interesting 
Installation shown in operation every day. 
the processes were carried out—cleaning, grinding, 


bolting the flour, &c.; mechanical kneading, con- 
tinuous ovens, and a counter for the current sale of 
products. 

(To be continued.) 





SWING-BRIDGES OVER THE WEAVER. 

Tue little River Weaver, in Cheshire, is, as 
Nature made it, an unpretending stream ; but it 
has been transformed by the art of man into one 
of the best waterways in England. On it are some 
of the most interesting examples of inland naviga- 
tion engineering that the country has produced, 
the most notable being the celebrated hydraulic lift 
at Anderton, by means of which navigational com- 
munication is maintained between the Weaver, 
flowing in the bottom of its valley, and the Trent 
and Mersey Canal on the higher land 50 ft. above, 
The means by which vessels are transferred from 
one level to another is by a double lift, the ‘‘cages” 
of which consist of a pair of large tanks or troughs, 
each one being 75 ft. long and 15 ft. 6 in. wide. 
With this arrangement, two barges, each holding 
100 tons of goods, can be raised and lowered 
respectively the distance of 50 ft. in about eight 
minutes. The saving in time over a flight of locks 
will be obvious. The Anderton lift was illustrated 
and described in our issue of September 12, 1884 ; 
at which time we also described and illustrated 
the Dutton sluices on the Weaver which were 
designed by Mr. Lionel B. Wells, who was then 
engineer to the Navigation Trust. These sluices, 
though erected about twenty years ago, still remain 
notable pieces of work. They had considerable 
influence on the construction of the Manchester 
Ship Canal; indeed, the River Weaver may be 
looked on as the forerunner of the Ship Canal, as 
Mr. Leader Williams was for a considerable time 
the engineer to the Navigation Board. The various 
locks on the Weaver are also fine examples of work 
of their kind. 

The new swing-bridges over the river at North- 
wich are the latest important additions to the 
engineering features of the Weaver, and are struc- 
tures of considerable interest, as will be gathered 
from the illustrations we publish on pages 758 
and 759. Northwich, as every one knows, is the 
centre of the Cheshire salt industry, and the chief 
traffic on the Weaver is the carrying of salt. The 
salt is mined, if the expression may be used, by 
pumping the underground streams which flow 
through the deposits, and evaporating the brine 
in pans. The constant abstraction of salt from 
beneath, causes cavities to be formed, and when 
these have reached any considerable size, the land 
settles in to fill them, thus causing large surface 
subsidences. Naturally, any heavy structure tends 
to sink most rapidly. Houses have been known 
to go down so that rooms, once upstairs, be- 
come shops on the level of the street; Winsford 
Church had been, some years ago when we visited 
the district, raised seven times; but the Market 
Hall, originally approached by a flight of steps, 
had disappeared altogether.* Northwich Bridge 
was then a solid plate-girder structure of 90-ft. 
span, which had to be raised at times in order to 
preserve the necessary height above the water level 
to allow vessels to pass under. 

The peculiarly unstable nature of the district 
has an important bearing on our present subject. 
In a paper read before the Institution of Civil 
Engineers last January, Mr. J. A. Saner, the pre- 
sent engineer to the Weaver Navigation, stated that 
the old bridge at Northwich would have been re- 
moved toa more stable site had it not formed a 
portion of the main road—the Roman Watling- 
street—from Chester to Manchester. Moreover, 
there was valuable property on both sides of 
the river, and the vested interests were so 
great as to preclude the idea of a_ division. 
The average loss of headway for sixteen years 
had been about 44 in. The bridge had been 
so often raised that the gradient became 
as steep as 1 in 11 ; and as, moreover, it was desir- 
able to allow coasting vessels with fixed masts to 
pass higher up the river, it was resolved to con- 
struct the swing-bridges which we now illustrate, 
and which Mr. Saner described in the paper to 
which reference has been made. 

In designing the bridge, Mr. Saner was unable 
to find a type which exactly met the conditions 
that had to be fulfilled. It was necessary that the 
sectional area of the river should not be unduly 
diminished, and, as widening was not permissible, 








* See ENGINEERING, vol, xxxviii., page 291. 





a central pier could not be erected. A continuous 
towing path had to be provided; the subsiding 
nature of the ground necessitated a form of struc- 
ture easily adjustable ; allowance had to be made 
for floods, drought, and ice; and there was to be 
as little interference as ible with the road 
traffic; there being no other bridge within two 
miles. The Parliamen scheme therefore pro- 
vided that two bridges should be made so that one 
could always be closed while the other was open, 
and the road traffic would thus be maintained 
without interruption. The continuous towing-path 
was secured by making the long end of the swing- 
ing portion of the bridge, span the towing-path 
as well as the river, as shown in Fig. 1, 
page 758. The towing-path will be seen to be 
carried on piles, and in this way the sectional area 
of the waterway was preserved. The arrange- 
ment, however, shortened the tail-end of the bridge, 
which had to be balanced by kentledge. 

As will be seen, the bridge consists of a pair of 
bowstring lattice girders which carry the road and 
footways. The most notable feature in the design 
is the method by which the weight of the structure 
is relieved from the roller path on which the bridge 
turns. The arrangement consists of a sealed cir- 
cular pontoon, or buoy, which is placed under the 
centre of gravity of the superstructure. The pon- 
toon is always submerged in the river, its deck 
being below the surface, so that it exerts an up- 
ward pressure due to its effort to flotation. As it 
is rigidly attached to the superstructure, both turn 
together. It is surrounded by a group of cast- 
a screw — as shown. These oa clear of 
the pontoon an a gridiron girder, upon 
which is placed the ion roller path of tthe 
fixed support. On account of the unstable nature 
of the ground, cup-castings and adjustable screws are 
inserted between the heads of the piles and the 


girder, in order to allow of the level being main- 
tained. These latter details are shown in Figs. 7, 
8, and 9, and will be referred to more in detail 


later on. It will be seen, therefore, that the weight 
of the bridge rests on two supports when it is 
swinging. One of these is central, and is obtained 
through the buoyancy of. the pontoon, whilst the 
other consists of the roller path that is founded on 
the screw piles, which latter, in turn, surround the 
pontoon but are placed clear of it. The pontoon, 
therefore, acts as a low-pressure hydraulic ram, 
and not only facilitates adjustment, but materially 
reduces the friction on the rollers when turning. 
Such is the general design, and we will proceed 
to deal with the details now illustrated. 

The swinging part of the bridge is 112 ft. long, 
and the height over the centre of gravity is 17 ft. 
The roadway is 19 ft. 6in. wide. The footways 
are outside the main girders, as shown in Fig. 2, 
and are each 4 ft. 6 in. wide. 

The pontoon is made in four quadrant-shaped 
pieces, forming a circular buoy 30 ft. in diameter 
and 12 ft. 6in. indepth from the deck to the dished 
bottom. The four pieces are placed 6 in. apart, 
and are connected at the top by a circular girder, 
which is marked D in Fig. 2. ere is a bulwark 
rising 2 ft. 6 in. above the deck and 1 ft. 6 in. above 
the water level, the girder being riveted to the 
upper edge of the bulwark. The girder is provided 
with horizontal wheels which would come in con- 
tact with a second circular girder E, Fig. 2, should 
there be any severe displacement of the structure 
while turning. The girder E also forms a bracing 
for the cast-iron piles. The plating of the pontoon 
is g-in. steel, with 3in. by 3in. by # in. angle- 
iron frames, and the flat vertical sides are stiffened 
with gussets. Manholes are provided in the deck, 
and there is a hand pump for keeping the pontoon 
clear of water. Valves are also provided for regu- 
lating the supply of water if n Allowing 
the weight on the rollers and the piles to be 303 
tons, and the normal buoyancy of the pontoons to be 
255 tons, the weight on the rollers and piles would 
be 48 tons only. This, however, could be reduced 
to 28 tons by emptying the a part of the 
pontoon above the watertight deck. 

The connections between the pontoon and the 
superstructure, are shown in Fig. 6, 759. The 
carrier girders marked A, B are double-web box- 
girders, built of }-in. plates, and appropriately 
stiffened. Turning to the details of rollers and roller 
paths, the circular box-girder marked F in Figs. 1 
and 2, and shown in fuller detail in Fig. 4, is 2 ft. 
deep and 27 ft. 6 in. in external diameter. It is fixed 
to the underside of the lower boom and distributes 
the weight to the upper portion of the cast-iron 
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roller path. The latter rests on the live ring 
of 72 conical rollers, each of which is pro- 
vided with an internal flange. The rollers and 
lower roller path are carried by the girder G, 
Figs. 1 and 2, and shown to larger scale in Figs. 4 
and 5. This is a star or gridiron-shaped girder 
2 ft. deep, the plan of which is well shown in Fig. 5. 
Each ray of the star has a hemispherical cast-iron 
foot, which fits into a corresponding steel socket of 
somewhat larger radius, and forms the head of one 
of the seven cast-iron screw piles. This is shown 
in Fig. 9. Each of these cast-steel sockets is fixed 
on four screws 44 in. in diameter, and these screws 
pass through bosses on the top length of the pile. 
In this way, by means of the nuts shown, a ver- 
tical adjustment can be obtained ; and should the 
girder G, with its roller path, subside, owing to 
settlement of the piles, it is only necessary to set 
up the screws. If the latter become fully extended, 
a short length of pile could be inserted under the 
top casting. 

The piles themselves, shown in Figs 7 and 8, 
were screwed into the sand forming the bed of the 
river. They are of cast iron, and are 2 ft. 6 in. in 
diameter and 1? in. thick. The screw blades are 
4 ft. 6 in. in diameter, and have a pitch of 10 in. 
The lower end is provided with a serrated edge. 
The two bridges are known respectively as the Navi- 
gation Bridge and the Town Bridge, and the former 
has ten piles, whilst the latter, which we illustrate, 
has seven. These piles are carried 26 ft. below 
water-level. The process of screwing them in was 
at first remarkably slow, only about } in. per revo- 
lution, and each revolution occupied an hour. Mr. 
Saner therefore determined to use the water jet, 
and, on a pipe being run down the centre of the 
pile, a speed of 4 in. per revolution was obtained 
when the water was used. There was the further 
advantage that the piles were quite emptied of 
sand, so that they could be filled with concrete to 
the bottom. It was calculated that in the not very 
probable event of the pontoon being put out of 
action, and the whole weight coming on the 
roller path, the greatest pressure on any pile would 
not exceed 4.6 tons per square foot if the blades of 
the screw remained intact. 

The bridge can be swung by hand by means of a 
simple rack and pinion arrangement, which is partly 
shown in vertical section in the upper part of Fig. 4 
and in plan in the lower part. By means of this 
gear the bridge can be operated by one man in 
about four minutes on a calm day. In the event of 
a strong wind blowing, additional power is needed, 
and this is supplied by an electric motor. 

The superstructure of the bridge, when at rest 
across the river, is kept in position by means of 
two pairs of wedge blocks placed on the cross girders 
H and J in Fig. 1. These wedges can also be 
worked by hand, a hand wheel being fitted, as 
indicated in Fig. 18. Electric power is, however, 
provided for actuating the wedges, there being 
special 4 brake horse-power motors for the purpose. 
Fig. 21 shows the form of wedge ; the position 
of motors and arrangement of gearing being shown 
in Figs. 18, 19, and 20. The speed of the motors 
is 1100 revolutions per minute, and is reduced by 
the gearing and screws until the total stroke of 
24 in. is made in ten seconds. The wedges are 
a home from the.centre line outwards ; they 

ave a rise of 1 in. in 14 in., and, when withdrawn, 
give a clearance of 5 in. 

The electric motor for turning the bridge is 
placed in a cabin, as shown in Fig. 3, and-transmits 
power through two wire ropes. The motor is 
20 brake horse-power, and is supplied with current 
from the Northwich Electric Supply Company’s 
rnains. The total weight of the mass to be revolved 
is 0U5 tons, of which 225 tons are supported by the 
buoyancy of the pontoon. , The area of the surface 
exposed to the wind is 695 square feet on each 
girder. The wire ropes transmitting power are 
1} in. in diameter. They are wound in opposite 
directions round a vertical drum, and are fixed at 
their ends to the circular girder (see Figs. 1 and 3). 
When working, one rope pays out while the 
other is being wound up, so that the bridge is 

ractically under the same control as if two 

ydraulic rams were used. The motor is shown 
in Figs. 12, 13, and 14. The weight of the 
vertical drum is carried on 1-in. steel balls placed 
between two Whitworth compressed steel plates, and 
the thrust of the worm on the motor shaft is also 
taken by ball bearings (see Figs. 15. 16, and 17). 
The advantage of this method of reducing friction 
is proved by the fact that it is possible to revolve 





the gearing, when unloading, by gripping the motor 
shaft in the hand, although the total weight of the 
gearing and armature is about 50 cwt. e actual 
weight of the spurwheel, drum, and shaft, shown 
in Figs. 12, 13, and 14, is 31 cwt. Our two re- 
maining illustrations (Figs. 10 and 11) show the 
road gates, which are closed for safety when the 
bridge is open for craft to pass. The bolts for 
securing them are so arranged that the bridge 
cannot be swung until they are withdrawn. These 
gates are operated by hand except the tail-end gates 
of the Town Bridge. The latter are moored by two 
4 brake horse-power electro-motors, controlled by 
a switch near the attendant’s cabin; the other 
gates being placed further from the man operating 
by power are opened and closed by hand, as it was 
considered power working might be dangerous to 
passengers who may be caught unawares. The 
swinging gates weigh about 31 cwt., and are hung 
on a circular ball-bearing on the top of the centre 
column. They are connected by a cross-shaft and 
quadrant under the roadway. 

In the electrical installation a special form of 
switch was devised by Messrs. Mather and Piatt, 
to prevent injury to the motors by the attendant 
applying the power too suddenly, or through an 
increase of current beyond the safe limit. There 
are also arrangements for indicating when the 
various motions, more especially of the wedges, are 
complete. To meet these ends, there are arrange- 
ments for automatic disconnection in case of too 
sudden load, or of an overload. There is only one 
moving contact for each motion, and the same set 
of resistance terminal acts for both opening and 
closing motions. These details are described in Mr. 
Saner’s paper, already mentioned, which will be 
found in the Transactions of the Institution of 
Civil Engineers for the present year. 

The Navigation Bridge, when tested, was opened 
in 45 seconds. Asa rule, the gates can be closed, 
wedges withdrawn, and the bridge turned in 
14 minutes, and the cost for electric current is 
about 1d. The cost of the Navigation Bridge, 
including fixed spans, but exclusive of roads and 
pipes ana foundations, was 9031/., whilst the Town 
Bridge cost 79041. The electric machinery, &c., 
cost an additional 1100/. for each bridge. As Mr. 
Saner points out, the peculiar nature of the site 
necessitated special arrangements, and future 
bridges on the same principle, erected on sound 
ground, should be much less costly. 





ENGINEERING SCHEMES IN 
PARLIAMENT. 

On the whole, the water supply projects to be 
submitted to Parliament during the ensuing session 
are of less interest than those presented last year. In 
view of the recent report of the Royal Commission 
on the Metropolitan water supply, the London 
County Council have not thought it advisable to 
again bring forward their Welsh scheme, but the 
wirepullers are evidently by no means intending to 
relinquish without a struggle the vast opportunities 
of patronage which would fall to their share should 
they secure absolute control of the London water 
supply. We find, accordingly, that they are again 
promoting a Purchase Bill, though the Royal 
Commission has advised that the control were 
better confided to a special Water Trust, on 
which the Council would have, of course, a 
fair representation, No important new construc- 
tion work is projected in the Metropolitan area, 
but greater activity is displayed in the provinces, 
and, as last year, we find cases in which the 
same impounding area is claimed by two or more 
towns. Thus Leeds, Harrogate, and Ripon, are 
all seeking powers to construct reservoirs in the 
dales to the west of Ripon. Those proposed by 
the Corporation of Ripon are to be constructed on 
the South Gill Beck at Azerley and Laverton. The 
Harrogate Corporation seek to construct a reservoir 
on Carlsmore Beck, further to the west; and the 
Leeds Corporation propose reservoirs both on this 
stream map at Laverton, thus coming into direct 
competition with both Corporations. Both Leeds 
and Harrogate do not confine their proposals to 
this district, but both seek also powers for reser- 
voirs in the Marsham Moor district, some ten miles 
to the north-west of Ripon. The Harrogate Corpo- 
ration reservoir is to be in Pott Beck, at Round- 
hill ; whilst, in the Leeds scheme, three reservoirs 
are provided for in this district : one, to be known 
as the Costerdale reservoir, will be on the River 
Burn ; another, at Leighton, on the Pott Beck ; 





and a third, at Healey, on the River Burn, below 
its confluence with the Pott Beck. Since this 
district is fully 50 miles from Leeds, a long conduit 
will be needed. This will terminate in the existing 
Swinsty reservoir, near Otley. 

Another scheme of some magnitude is promoted 
by the Corporation of Stockport, who propose the 
construction of three impounding reservoirs in the 
neighbourhood of Hayfield, Derbyshire. Oneof these 
reservoirs will be formed by throwing a dam 375 
yards long across the River Kinder, whilst a second 
will be on the River Sett, just below its junction 
with the Kinder. The dam in this case will be 
363 yards long. The third reservoir, which is to 
supply compensation water, will be constructed on 
the Hollingworth Clough, the dam being 180 yards 
long. A conduit will permit of communication 
between this and the Kinder reservoir. Other 
work includes a service reservoir and pumping 
station at Disley, some five or six miles from Hay- 
field. Connection with the existing mains will be 
made in Marple and Hazelgrove, and a new reser- 
voir constructed at Alderley Edge. 

The Corporation of Barrow-in-Furness are seek- 
ing powers to form an impounding reservoir at 
Seathwaite Tarn, near the Cumberland border, 
some twenty miles north ofthetown. The present 
capacity of the tarn will be increased by building 
a dam across its outlet. Another reservoir is to be 
made by damming the River Duddon at Dunner- 
dale, and a settling tank here is also provided for. 
The conduit to Barrow will pass through West 
Broughton, Kirkby, Ireleth, and Dalton, and ter- 
minate in a service reservoir at Barrow. A joint 
board appointed by the Rural District Councils of 
Aspatria, Holme Cultram, and Wigton, are seeking 
powers to construct an impounding reservoir by 
throwing a dam 190 yards long across the River 
Ellen at Chapel House, whilst a compensation 
reservoir is to be formed by damming the outlet to 
the Overwater Lake, which is nine or ten miles 
due south of Wigton. 

The Urban District Council of Kettering pro- 
pose the construction of a couple of reservoirs made 
by damming the Slade at Orton and Thorpe 
Malsor. 

The remaining Water Bills are of minor im- 
portance. The Corporation of Margate seek 
powers to drive new adits and erect a pumping 
station at Wigbank, some 10 miles to the south- 
west, and to construct a service reservoir at Mar- 
gate. The District Council of Stratton and Bude, 
Cornwall, have a scheme for a supply from the Bude 
and Holsworthy Canal, filter beds being laid down 
at Pancrasweek, and a service reservoir at Launcells. 
The Heywood and Middleton Water Board pro- 
pose an extension of their No. 1 reservoir in 
Birtle-cum-Bamford, and a number of catch-water 
drains at Norden. The Aldeburgh Corporation 
propose new wells and a pumping station within 
the borough limits; whilst the municipality of 
Wolverhampton desire powers to sink a number of 
wells, and to construct a reservoir at Tettenhall, 
and an impounding reservoir at Sedgley. Bills for 
work of minor magnitude, for new capital, or for 
an extended area of supply, have been filed by the 
undertakers of the water supply, in the following 
districts : 


Aldershot. Hollingbourn. Rugby. 
Ash. Hungerford. Slough. 
Bearstead. Ilford. Staines. — 
Benfieldside. Tikeston. Staffordshire 
Berkshire (South- Kent (Mid). (South). 
Western). ingsdown. Surrey (West). 
Bexhill. Lambeth. Swanage. 
Broadstairs. Limpsfield. Tees. 
Burgess Hill. Littleton. Tendring Hun- 
Cromer. Longfield. dreds. 
Derby. Mansfield. Thurnham. 
Essex (South). Oakham. Tilehurst. 
Farnham. Oswaldwistle. Uxbridge. 
Faversham. Oxted. Wells. 
Frimley. Pangbourne. Whitchurch. 
Heanor. Perrenporth. Wokingham. 
Henley. Rickmansworth. 


Purchase Bills have been lodged by the local 
authorities of the following districts: Dorking, 
—— Ilkeston and Heanor, Southport, Wells, 
and West Hartlepool; whilst the Corporation of 
Salford have a Bill to compel the Corporation of 
Manchester to supply them with water on terms to _ 
be settled by arbitration or agreement. The Der- 
went Valley Water Board pro a new reservoir 
on the Derwent at Rope Woodlands, in substitution 
for No. 3 of their Act of last year. 

In Wales the Llandrindod Wells Water Company 
propose the construction of a new impounding tan 
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at the nursery springs, a high-service reservoir at 
Curnraine Dingle, and pumping stations and tanks 
at Rhewl and Cwmbuth Cefnyllys ; whilst the local 
authority here are promoting a Purchase Bill, in 
which are included provisions for the construction 
of a service reservoir and filter beds at Cefnyllys. 
In North Wales the Urban District Council of 
Prestatyn are responsible for a Purchase Bill—a 
storage reservoir at Cwm and balancing tank at 
Dyserth forming also part of their scheme. At 
Rhy] the Urban District Council are proposing the 
construction of a new reservoir at Llannefydd. 


Scotch Water Works. 


The Edinburgh Corporation seek an extension of 
time for the completion of the works now in pro- 
gress, and ask also to be relieved meanwhile of the 
necessity to givea constant supply. Kirkcaldy and 
Dysart Water Commissioners are in the same posi- 
tion, and also wish increased borrowing powers. 
The neighbouring Ayrshire towns of Ardrossan and 
Irvine have each schemes for adding to their 
supply of water, by the construction of impounding 
reservoirs, filter-beds, storage reservoirs and con- 
duits. Grangemouth also proposes additional 
works. 

Docks AND PiErs. 

The Board of Trade are seeking powers to transfer 
the old harbour at Holyhead to the London and 
North-Western Railway, and for the construction 
of a new pier, about 600 yards in length, on the east 
of Salt Island. The London and India Docks 
Company have a Bill for the construction of a new 
dock and entrance on the south of the existing 
Albert Dock ; whilst, in another Bill, this company 
seek to render lighters liable to dock tolls. At 
Dover the Harbour Board propose the construc- 
tion of a new pier 1200 ft. long in the New Com- 
mercial Harbour, to put a lock between this and 
the existing tidal harbour, and to convert the 
latter into a wet dock by constructing a new lock. 
The Mersey Docks and Harbour Board have a 
large reclamation scheme on hand, proposing to 
effect their object by building a line of river walls 
from Rock Ferry to Eastham Ferry. Another land 
reclamation scheme of some importance is pro- 
posed by a Southampton company, the plan being 
to wall in some of the mudlands on the north side 
of the River Test by a bank extending from the exist- 
ing sea wall to the butts. The construction of a 
tidal basin in the parishes of St. Lawrence and 
St. Michael forms part of the scheme. 

The Bristol Corporation have deposited plans for 
a new dock covering an area of 30 acres. A lock 
will connect this dock with the River Severn. The 
Humber Commercial Railway and Docks Company 
are promoting a Bill with the object of constructing 
new docks at Hast Lindsey adjoining the existing 
docks at Grimsby. The Swansea Harbour Trustees 
propose the making of a new dock between the 
existing east pier and the Arsenic Works, and 
also intend to enlarge the half-tide basin at the 
south dock, and to extend the west pier for another 
800 ft. The Alexandra (Newport and South 
Wales) Docks and Railway Company also propose 
new harbour works including a new dock and lock 
and the training of the River Ebbw. The London 
and North-Western Railway Company have a pro- 
ject for a new dock at Garston connecting by a cut 
with existing docks of the company there; whilst 
the Midland Railway Company propose to construct 
the piers and breakwater at esdans Morecambe 
beyond the limits authorised by their Act of 1896. 
The Warkworth Harbour Commissioners propose 
to build new piers at Amble, and to form a tidal 
dock in Amble and Borling. 

At Southend the Corporation seek powers to 
form a harbour by extending the existing pier and 
by constructing a new pier 170 yards long. No 
less than three separate proposals have been filed 
for constructing piers at Bexhill. 'The Urban Dis- 
trict Council have a scheme for one 2250 ft. long; 
whilst a private company seeks to construct a pier 
~000 ft. long, and another company one 1400ft. long. 
The Corporation of Great Yarmouth wish to replace 
their existing Wellington pier by a new one to be 
built alongside it. The Pethoie Harbour Com- 
pany ask powers to construct a new jetty and to 
deepen the existing harbour and its approaches. 


Scorch Harsour Works. 


In Scotland there are no harbour schemes of great 
moment. The Clyde Navigation Trustees have 
purchased the powers of the Renfrew authorities 
to make docks at the confluence of the Clyde and 


Cart, 7 miles or so west of Glasgow ; and thus the 
monopoly, wisely administered, of the Trustees is 
still maintained. The Renfrew scheme was the fourth 
undertaken within five years to break the power 
of the Trustees. The Trustees desire to slightly alter 
the plans of the Renfrew Docks, to have the time 
for construction extended, to adopt electric power on 
the railways, and to act as warehouse keepers and 
issue warrants. The Ayr Harbour—never a pro- 
sperous undertaking—is practically to pass into the 
hands of the Glasgow a South-Western Railway 
Company, who, as announced last week, are also 
acquiring the neighbouring Troon Harbour. The 
Provisional Order by the Ardrossan Harbour Com- 
pany has reference to pilotage powers ; that by the 
Elgin and Lossiemouth authorities to dues ; while 
the Cellardyke scheme is to enable the local autho- 
rities of this Fifeshire harbour to take over the 
company’s undertaking. A small pier is to be 
made at Leitir Mohr, on Loch Linnhe, near to 
Ballachulish, the famous slate district of Argyll- 
shire. 
SEWERAGE. 

Few of the Bills before Parliament having refer- 
ence to sewerage questions are of much interest, 
probably because powers for new works of this 
character can generally be obtained by a less costly 
procedure. The Leeds Corporation, however, are 
promoting a Bill with the object of carrying their 
sewage from Knostrop, where the present outfalls 
are situated, to Hillam, about 11 miles to the east 
of the city. The sewage is at this point to be 
pumped and finally turned into the Aire at West 
Haddlesey, about 4 miles further on. The Derby 
Corporation are also arranging for a disposal works, 
including bacteria beds, but these will in this case 
be much nearer the borough. 


Scotcw Sewace Works, 

As is now well known, the Glasgow Corporation 
are carrying out a very extensive system of sewage 
purification, following upon the success of the Dal- 
marnock Precipitation Works, which deals with the 
sewage of the east end of the city, north of the 
river, The works now in progress embrace not 
only the west end, for which precipitation, &c., 
plant will be put down at Clydebank, but also the 
entire south side with works also down the river. 
The Omnibus Bill of the Corporation now seeks 
power for some deviation of one of the main 
sewers, and for some emendation of the taxing 
authority, so that the adjoining county areas may 
secure some of the advantages of the scheme. 


Gas BIx1s. 

The most interesting Gas Bill to be brought before 
Parliament this session is one having reference to 
the manufacture and distribution of Mond gas for 
power or heating purposes. Works are to be 
established at Tipton, Bilston, Darlaston, Kings- 
winford, and Smethwick, and the supply is to 
extend to the whole surrounding district, including 


the boroughs of Wolverhampton, Walsall, Dudley, | Ca: 


Oldbury, Stourbridge, West Bromwich, Wednes- 
bury, and Smethwick. 


To Londoners special interest will attach to a|q 


Bill promoted by the Gas Light and Coke Oom- 
pany in which they seek powers to raise additional 
capital, and to alter their present sliding scale, 
which they propose shall not in any way depend 
upon the price at which they sell gas south of the 
Thames, where they come into competition with 
Mr. Livesay’s very efficiently managed company. 
This latter company is, on its part, promoting a Bill 
for the acquisition of their rival’s works on the 
south side of the Thames. Other Gas Bills are of 
minor importance, so we merely give a list of the 
districts to which they relate. 


By Locat AUTHORITIES. 


Beverley. Devonport. Poulton-le-Fylde. 

Bingley. Hartlepool. Shoeburyness. 

Colwyn Bay. Mansfield. West Hartlepool. 
By Private Companigs. 

Alfreton. Horley. Pinner. 

Arlesey. Horsham. Portsea. 

Bath. High Wycombe. Richmond (Sur- 

Bexhill. Hull. rey). 

Caterham. Newcastle. Selsey. 

Crawley. Newport (Isle of Shrewsbury. 

Devonport, hele, sm Stroud. 

Dorking. New Swindon. Swaffham. 

Gateshead. Nuneaton. Weston - super - 

Golbourne. Otley. Mare. 

Gravesend. Petersfield. 


ELEcTRICAL SCHEMES. 
Very great activity is being shown in the matter 








of electric lighting. 


In many cases it seems 


doubtful whether a number of the smaller com- 
munities now applying for Provisional Orders will 
find their undertakings at all profitable. Indeed, 
an engineer of much experience has stated that an 
order for a town of less than 20,000 inhabitants is 
a decidedly doubtful speculation. Of course, for 
small towns included in one of the areas covered 
by the great electric power distribution schemes, 
the prospects are more favourable; but too fre- 
quently the local magnates prefer to have works 
of their own, even at a higher cost, as it enhances 
their personal importance ; and, further, the town 
clerk, or his substitute, in many cases prefers to 
persuade his council to lodge an application for an 
electric lighting order on their own account. 

The most important announcement made with 
respect to the London district is that the Board of 
Trade are promoting a Bill to alter the present 
areas of supply so as to make them coincide with 
those of the new metropolitan boroughs, The 
Metropolitan Electric Supply Company seek powers 
to include Paddington within their area, and to 
lay new mains from Willesden. 

The schemes of greatest interest, and which, if 
not too much hampered by regulations imposed by a 
paternal and well meaning, but not always too 
well-informed, House of Commons, are those for 
the establishment of large central stations in the 
colliery districts from which power may be sup- 
plied over very large areas. Unfortunately, we 
have again instances of different parties competing 
for the same area of supply, a state of affairs 
which may lead to unwise concessions before 
the Committee by each trying to outbid the other. 
The possible benefits to be derived by the com- 
munity from these large schemes of power distri- 
bution may be seriously compromised if the re- 
strictions imposed by Parliament are such as to 
render their commercial success uncertain. The 
labourer is worthy of his hire, and in the long run 
it is more profitable not to try and legislate him 
out of it. The Electric Lighting Act of 1881 was 
a disastrous experience in this direction, and we 
are still suffering from the check it gave to elec- 
trical enterprises in this country. One experiment 
of this nature should be sufficient, but we doubt 
if it will. 

ELEcTRICAL SCHEMES FOR WHICH APPLICATIONS 

FOR PROVISIONAL ORDERS HAVE BEEN FILED. 


By Locan AUTHORITIES, 


Aberavon. Faversham. ot gm 
Abertillery. Felling. Poughill. 
Alfreton. Fenham. Pudsey. 
Ashton -in- Foot’s Oray. Rhondda, 

Makersfield. Frome. Royton. 
Aspull, Goole, Salop. 
Barry. Hampton. Skipton, 
Benwell. Hindley. Southgate, 
Birstall. Hoddesdon. Stratford-on- 
Briton Ferry. Honley. Avon 
Bromley. Ince -in-Makers- Stratton. 
Burgess Hill. field. Teddington. 

nnock. Llandaff. Todmorden. 
Chesham. Lichfield. Tottenham. 
Cheshunt. Macclesfield. legar. 
Chislehurst. Mansfield. Trowbridge. 

rompton. Marhamchurch. are. 
Dinas Powis. Marylebone. Wellingborough. 
Dorchester, Mitcham. idnes. 
East Middlesex. Mountain Ash. Wimbledon. 
Ebbw Vale, Neath. Workington. 
Edmonton. New Hunstanton. Worsley. 
Enfield. Northfleet. 

By Private PRomMorErs. 

Aberavon. Hampton. Pickering. 
Aberdare. Hampton Wick. Pokesdown. 
Aldwick. Heston. Rickmansworth. 
Armfield. Iikley. Rishton. 
Benfieldside. Isleworth. Ross (Hereford- 
Briton Ferry. isham. shire). 
Bromsgrove. Lyndhurst, Roundhay. 
Carnarvon. acclesfield. St. Austell. 
Clayton-le-Moors. Marylebone Selsey. 
Consett. Neath. Shildon. 
Deptford. Newbury. Sittingbourne. 
Dorking. North Holderness. Stoke Newington. 
East Cowes. Norton. Teddington. 
Great Harewood. Notting Hill. Thornhill. 
Handsworth. enge. arwick. 

am. Petersfield. Watford. 


The south-western corner of Yorkshire as a field 
for electric power distribution on a large scale 
is sought by two distinct companies. The South 
Yorkshire Electric Power Company propose to 
have generating stations situated at the apices 
of a nearly equilateral triangle of 15 miles side, 
viz., at Thornhill, Ferry Fryston (near Ponte- 
fract), and at Wombwell. Each of these stations 





is to be situated on a navigable waterway, so that 
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NINE HORSE-POWER AUTOMOBILE AT THE PARIS EXHIBITION. 
NESSELSDORFER AULOMOBILE CONSTRUCTION COMPANY, AUSTRIA. 


CONSTRUCTED BY THE 





condensing water can be cheaply obtained, and low 
freight charges are expected. The area of supply is 
to be the whole south-west corner of Yorkshire, 
bounded by a line running from Skipton through 
Bolton Bridge, Hambleton, Whitley, and Don- 
caster. The Yorkshire Electric Power Company 
proposes to fix its stations at Methley, Adwick-upon- 
Dearne, near Swinton, at Thornhill, and at Bingley. 
The area of supply is to be the whole of the West 


(For Description, see Page 766.) 





~~------+----- .2"350 to top of Hood---- 
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| Riding west of the Ouse and south of the Wharfe, 
and of a line from Bolton Bridge to Skipton. 

The Derbyshire and Nottinghamshire Electric 
Power Company propose the erection of stations 
at Colwick, at Trowe!l, near Nottingham, at Sook- 
holm, near Shirebrook, and at Newbold and 
Dunston, near Chesterfield. The area for distri- 
bution is to be the whole of Nottinghamshire and 


Darbyshire, save those portions of the latter lying | 





396 ---- 


N60-~----------— 


Spieler, 
-——-- 4 





south of the Trent or north-west of the boun- 
daries of the unions of Bakewell and Chapel-en-le- 
Frith. 

The Cleveland and Durham Electric Power Com- 
pany have selected sites for stations at Witton-le- 
Wear, near Bishop Auckland, at Lanchester, some 
10 miles further north ; at Consett, at Hutton 
Henry, 10 miles to the east of Durham City, 
at Woodham, some eight miles north of Darling- 
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NINE HORSE-POWER AUTOMOBILE; PARIS EXHIBITION. 
CONSTRUCTED BY THE NESSELSDORFER AUTOMOBILE CONSTRUCTION COMPANY. 


(For Description, see Page 766.) 
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ton, and at Billingham, near Stockton. In York- 
shire there will be a station at Brotton some 
12 miles east of Middlesbrough. 

The Midland Electric Corporation seek an exten- 
sion of their area of supply as fixed by the Acts of 
1898 and 1899, so as to include Perry Barr, Tetten- 
hall, Great Barr, Lye, Wollescote, and Stour- 
bridge. We give on page 761 a list of the districts 
for which applications for Provisional Orders have 
been filed. 

Scorcn Exectric ScHEMEs. 


The most interesting feature of the Scotch elec- 
tric schemes is the extension to the northern part 
of the kingdom, of the energy and enterprise 
which was so largely in evidence last year in Eng- 
land. There are two large schemes for Scotland, 
and they are for the most part competitive, as they 
both embrace more or less the area of the Clyde 
river west of Glasgow, as well as the iron district 


Scotch Lighting (Provisional Orders). 


District. Promoters. 

Clydebank. Burgh Commissioners. 

cieff. Town Council. 
Dalkeith. Messrs. Crompton and Co. 
Dollar, Messrs. Crompton and Co. 
Falkirk. Town Council. 
Galashiels. Burgh Commissioners. 
Gourock, Burgh Commissioners. 
Jedburgh. Messrs, Crompton and Co. 
Melrose. Messrs. Crompton and Co. 
Oban. Burgh Commissioners. 


extending eastward through North Lanarkshire. 
Thus the Clyde Valley area includes parts of Lanark, 
_ Renfrew, Dumbarton, and Stirling, the intention 
being to make a main station at Motherwell, with 
smaller stations at Renfrew and Paisley, which 
would necessitate a main passing under the Clyde 
to Dumbartonshire. The other, and still more com- 
ative scheme, —that of the Caledonian Electric 
ower Company—includes also part of Ayr; the 
main stations are to be on the River Clyde at 
Scotstoun, and on the River Cart near Renfrew, 
With sub-stations at the widely separated towns of 
Blantyre, Renton, Port Glasgow, Kilmarnock, and 


Irvine. Both projects come under the new Scotch 











Procedure Act, and probably the local inquiry will 
be on the joint schemes. 

The miscellaneous schemes before Parliament in- 
clude a project for a transporter bridge across the 
Tyne at South Shields. London Bridge is to be 
widened by the Corporation, so that the whole of 
the present pathways will be included in the road- 
way. The Rhyl Bridge Company seek powers to 
reconstruct their existing opening bridge as a fixed 
bridge; whilst the Corporation of Kingston-on-Hull 
propose to build a swing-bridge across the Hull. 





THE HAMBURG-AMERICAN ATLANTIC 
LINER “DEUTSCHLAND.” 
(Continued from page 724.) 

WE reproduce in our two-page plate sectional 
drawings of the Hamburg-American twin-screw 
steamer Deutschland, to illustrate the general 
arrangement of the machinery, having in last 
week’s issue given similar engravings through the 
boiler compartments. As hasalready been pointed 
out, the main engines have each six cylinders 
arranged to work on the quadruple-expansion 
system, but perhaps chief interest, so far as this 
week’s plate is concerned, attaches to the disposi- 
tion of the auxiliary machinery, which is naturally 
very extensive, and it may assist towards a clearer 
understanding of the ‘‘ general arrangement ” if we 
give a list of the principal of these auxiliary engines. 


Four of Weir’s twin-feed pumps with steam cylinders 
483 mm. (19 in.) and pump cylinder 355 mm. (14 in.) in 
diameter, with a stroke of 813 mm. (32 in.). Two sets are 
fixed in each engine-room on the forward bulkhead 
(Figs. 31 to 34). : é 

our auxiliary duplex feed pumps with steam cylinder 
305 mm. (12in.) and pump cylinder 216 mm. (83 in.) in 
diameter, with a stroke of 305 mm. (12 in.). One is 
situated in each of the boiler-rooms. 

Two simplex bilge pumps, with both steam and pump 
cylinders 305 mm. (12 in.) in diameter, with a stroke of 
406 mm. (16 in.). They are arranged one in each engine- 
room, 

Two simplex closes pumps, same size as bilge pumps 
mentioned above, and arranged also one in each engine- 


203 mm. (8 in.), and pum 
dinmaeton, vs pra 5 of : It is 
in one of the engine-rooms. : : 

Two twin vertical beam air pumps are in each pn pra 

room. The steam cylinder is 18 in. in diameter air 
ump 44 in., the stroke being 24im. These make about 
10 to 15 strokes per minute. ; ; 

Two of Weir’s feedheaters, one in each engine-room. 

Two 45-ton Morrison’s radial evaporators and two of 
Messrs. Railton and Campbell’s filters, with 14,000 square 
feet of filtering area for each filter. — : 

Each main engine has a turning engine, of same 
design as that in the Kaiser Wilhelm der Grosse, which 
we have already illustrated. _ 3 

One ballast duplex pump with steam cylinders 300 mm. 
(11.8 in.), and pump cylinders 280 mm. (11 in.) in dia- 
meter, with a stroke of 300 mm. (11.8 in.) arranged in the 
forward boiler-room. : : 

One harbour ae pump, with a steam cylinder 
203 mm. (8 in.) an — cylinders 191 mm. (7} in.) in 
diameter, with a stroke of 305 mm. (12 in.) situated in the 
engine-room. : : 

At the forward end of each engine-room is attached a 
bilge and closet pump of. 200 mm. (7.87 in.) in diameter 
and 300 mm. (11.81 in.) stroke. This closet pump is also 
used for the cooling service of the main engines. 


We shall publish further sectional drawings 
showing the arrangement of machinery in the 
ship, and will therefore defer further description, 

(Zo be continued.) 


cylinders 191 mm. (7} in.) in 
placed 


mm. (12 in.). 





THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND ENGINEERS. 


(From Our New York CorRESPONDENT. ) 


Tae first impression made by this august 
assembly upon a visitor is its seriousness, and the 
recent meeting proved no exception to the rule, 
There never seems to be even the ghost of a smile 
to enliven the discussions, but a grave and some- 
what solemn demeanour marks everyone, as though 
weighty matters were coming on, and a due sense 
of them was “‘inthe air.” Thatthe meeting is engaged 
in a very serious piece of business, and one of the 
greatest value to the nation, is beyond question, 
and it is largely to this Society, and to its wide in- 
fluence, that the country looks to see our merchant 
marine restored to its former place on the waters 
of the world. It may be noted here, that the 
carrying trade in American ships has about reached 
the proportions it had just before our Civil War 
in 1861. The President, Mr. Clement A. Griscom, 
was in the chair, and the proceedings were opened 
by him with a short address, from which a brief 
quotation must be made : 


The long list of new members we shall add to our rolls 
at this meeting is but one of the abundant pe to be 
read in the industrial, financial, and political life of these 
November days, of a national determination to promote 
shipbuilding, commercial and naval. In pursuit of its 
special object, this society, I confidently predict, has an 
immediate future of great usefulness to our country. 
The most ——— year shipbuilding in the United 
States has known since the outbreak of the Civil War 
nears itsend. This new year and the century about to 
begin bid fair to witness a a of the industry 
responsive to our high hopes at the time the Society of 
Naval Architects and Marine Engineers was founded, 

Unless I mistake its scope, this society has two func- 
tions: First, by the inte —_ of professional ideas to 
extend our own knowledge and familiarise ourselves with 
advances in the technical aspects of the art; and, second, 
to promote shipbuilding by teaching the value to the 
nation of the work in which we are all directly or indirectly 
engaged, and by ry ae a | @ correct popular under- 
standing of the broad facts of the industries with which 
we are identified. The annexation of Hawaii and causes 
arising from our war with Spain, have stimulated ship- 
building beyond the expectation of the sanguine, a few 
years ago. Among these causes are the extension of the 
coasting law to Porto Rico, the development of closer 
tions with Cuba, the absorption of a large tonnage by the 
Government for transport purposes, and especially the 
certainty that the United States is now impelled by the 
force of events to assume first rank as a maritime com- 
mercial power on the Pacific. 

Without ae an unwritten rule of the society 
in its discussions. I feel justified in stating that among 
the causes which are now stimulating our shipping in- 
terests may be included the growing lar national 
sentiment that the United States should no longer re- 
main at the tail of the procession of commercial nations 
on the seas. Within four years our country has won a 
series of remarkable industrial triumphs, yet Japan, the 
youngest of nations, surpasses us in the tonnage of ocean 
steamships in the world’s commerce. . . . . 
The report of the secretary and treasurer of the Society 
shows a total membership of 669, as compared with 573 a 

ear ago. The finances of the Society show a balance on 
hand of 1692.74 dols. This is, however, about 2000 dols, 
less than the balance in 1899. 


Capacity Test or A Unique Form or Arr Pomp. 
The first paper presented was entitled ‘‘ a 





room. : 
One harbour duplex pump, with steam cylinders 





Test of a Unique Form of Air Pump,” 
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Meriam Wheeler. This pump was for surface con- 
densers, and especially intended for marine use. 


The air pump tested consisted of a pair of Blake 
‘* Simplex” vertical double-acting steam pumps, arran 
on the cross-compound plan, the high-pressure side hav- 
ms 6-in. diameter steam cylinder ; 10-in. diameter air 
cylinder ; 8 in. stroke. And the +p tora side having : 
9-in. diameter steam cylinder; 10-in. diameter air cylinder; 
8 in. stroke. 

For condensing the steam a surface condenser was em- 
- with tubes having only screw joints—‘* Wheeler 

ouble-Tube System ”—the same being tested to 200 lb. 

square inch, so that there was no eng ET of leal 
in the condenser. This surface condenser, besides receiving 
the exhaust steam from the air pump, took steam from 
several other steam pumps ; and, considering the fact that 
the exhaust-pipe connections were of a temporary cha- 
racter and not perfectly air-tight, the showing made was 
quite remarkable. 

A suitable tank placed on a set of weighing scales was 
provided for each air cylinder so that a comparison could 
be made of the efficiency of each cylinder as to the amount 
of water handled. Several tests were made, running the 
pump at different speeds (Tests Nos. 1, 2, and 3), as a 





ged | sets, for instance, whether mai 


showing the advantages of this, the author pro- 
ceeded as follows : 


To illustrate the idea, it is ponent that all generating 
e by one company or 

another, of the same kilowatt — shall have the 
baseplate holding down bolts in exactly thesame position 
and the steam inlets and outlets in exactly the same rela- 
tive positions in vertical and horizontal planes. It does 
not seem practical, however, to carry out this idea en- 
tirely ; but it can, at least, be a ximated, so that far 
less work will be required in substituting one size of 
hanical contrivances for others, even if of different 


mec 
leakage | makes, It is comparatively little trouble to make changes 


in piping, as cutting off and threading pipe is not work 
whtoh demands either great skill or which are not to 
be found on ship-board; and if the holding-down bolts 
or holes are so placed as to need no attention in contem- 
lating or making changes, it is evident that the most 
ifficult and annoying part of such work will become 
simple. : : 
In the Navy it would seem to the writer quite easy to 


get this idea carried out,.as most Governmental work is 





specially gotten up, and the slight alterations n 
could be made at comparatively trifling expense. As the 


“YORKTOWN MODEL 


to the face of the feet is 8} m. Now, the steam and 
exhaust being the same sizes, no change of piping ig 
required, comet in the length of a nipple by dropping 
the position of the upper holding lug 3 in. on the lai 
pam, and there is ample room to do this, the feet coal 

made alike and interchangeable as the holes are 
pitched equally. : 

To make the suction and di perfectly inter. 
changeable pagnncags A one being 144 in. and the other 
143 in., but a very slight c would be required, but 
the vertical position of the —e pump would-have to be 
raised x in. and its discharge lo dyin. The widest 
part of each of these pumps, that is through the valve 
chamber, differs about 3 in., the depth of the two pumps 
vary by ?in.; in other words, the pumps are almost inter. 
changeable, and could be made 80 at a very slight cost 
and with very insignificant alterations as noted. 

It is very much easier to for interchangeability 
of electric units, as there only the holding-down system is 
to be consid , and the position of the steam and 
exhaust. In sets of different makes now being tested in 
one of our Savy yec’s, they could be made interchange. 





able by simply shifting the holding-down lugs but a f 
inches, and iy having one of the makers supply with his 
engine short nipples and flanges, so as to make the differ. 


DIAGRAM SHOWING POSITION OF MODEL WITH RESPECT TO WATER LEVEL 














































































































. AND POSITION OF WAVE AGAINST SIDE FOR TWO SPEEOS 
Fig.2. Model at rest c 
Fa ER Speed of model 476 knotsCorresponding speed of supl6. MKnots 
me cere - Speed ” ” 600 « ” n » « 20.86 » 
LEVEL QF BOW AND STERN AT REST FOR NORMAL DISPLACEMENT AND TRIM ps 
compound machine : then a test was made (Test No. 4) on ai 
the low-pressure side, and I beg to call your particular —=—= STERN cove, 
attention to the fact that the change from ‘“‘compound” to} ¥} = — a 
“simple” required but 35 seconds of time—so conveniently | 4}—! o . emeen — 
arranged were the cocks and valves for the purpose. é me 
The Table below gives the pressure in the steam chest ie ae 
of both the high and low pressure cylinders, and the; S|, ~ wad 
double strokes per minute for each side of pump; it will| $[ Ei 
be noticed that these strokes were very nearly uniform in| ° n) 
number. The vacuum was 27} in., 27 in., and 26} in., 
respectively, for the first three tests, the temperature 
ranging from 105 deg. to 108 deg. In test No. 4, when 
operating the low-pressure side of the pump only, and 
handling at the rate of 36,000 Ib. of water per hour, with 
112 Fahr., hot well temperature, the vacuum was 25 in. Fug ra 
The a = as —. a — a neayed 
was from 26, . to 60, ‘per hour, according to E. 
speed ; and it will also be noted that the amount of water titesned near a wine 80 
pumped was very nearly the same for each air cylinder. u.8.s. YORKTOWN” yy : 
Particulars of Air Pump Tests. eee: & 
FROM STEEN ee i ERO ORES BET DISPLACEMENT OF MODEL 2405 LBS> FRESH WATER 2 
YORMAL’ DISPLACEMENT OF VESSEL 1680 TONS-SALT WATER ® 3 
Number of Tes*. LENGTH OF MODEL 20 FT. = 
1 poeta ay » RATIO OF MODEL TO VESSEL 1: 11-5 5 
] | CURVE NO.! NORMAL DISPLACEMENT AND TRIM fi 
|No. 1.|No. 2.|No. 3 No. 4. we Cae » TRIM @°BY HEAD - 
—— -—— |_| | eee: ” » © » ” STERN 20 
Steam pressure, high steam cylinder Ib.) 70 | 120 | 125 » on» @ 10% HEAVY » NORMAL TRIM 
” ” low ” ” »| 20 40 45 | 650 ” » § W%*LIGHT .» » » 
Vacuum in condenser... ee Be 26} | 25 
Double strokes per minute, highside| 37 | 61 82 
” ” ” low ,, 85 | 60 82 88 
Temperature of hot well .. deg. Fahr.| 106 | 105 | 108 | 112 
Water pumped per hour, high side 1b. / 13,500) 22,700, 30,000 
” ” ” low ” ” 12,700 22,300 30,200 36,000 
Total water perhour = - a +» | 26,200 45,000) 60, 200 
Indicated horse-power of high steam) 10 
cylinder .. ‘a ae ‘2 <ot ip 
Indicated horse-power of low steam| 
cylinder .. res Ba ts Sa 
Total indicated horse-power_ .. .-| 1.18 
The author summed up as follows : 
Although the “‘ Featherweight” air pumps are double- alee camel 
acting, = flow of ae and vapours is always in one con- 
tinuous direction, the same asin a single-acting pump. (5685.4) épagn in nuove 4 F, 6 


This is not true of any dcuble-acting air pump of the 
ordinary design. Most important of all is the pieantege 
of being able to run either side of pump, should occasion 
require, the change from running both sides as a com- 
pound to running one side as a simple machine can be 
made in less than half a minute’s time—as shown in the 
above report. This feature practically provides a spare 
or auxiliary for use in case of accident to one side of pump. 

The author considered that a most important 
advance had been made in improving indepen- 
dent air pumps for marine service in respect to 
lightness and high efficiency. 


INTERCHANGEABILITY OF Units FoR MARINE 
Work. 
‘* Interchangeability of Units for Marine Work,” 
by W. D. Forbes, was the next paper. After 











Tae Unitep Statrs EXPERIMENTAL Mopet Basin. 


Navy now employs a standard flange for steam and water 
connections of pipe, if the proposed system was adopted, 
@ unit could be readily taken out bodily and rep 

with another by simply —. joints and loosening up 
on the holding-down bolts. ‘Take, for instance, the 
duplex pump of the Admiralty pattern of 74 in. 
and 5 in. by 6 in, and one of 9 in. and 6 in. 
by 6 in, it will be found that the steam and 
exhaust are of the same size, the suction and 
discharge. From the face or foot to the holding-down 
feet is respectively 50f in. and 47? in., a difference of 
3$in. The bolt-holes in the feet are respectively 14} in. 
and 14 in. across the pump, and 8 in. and 74 in. at right 
angles, a difference of 12 in. in one case and 4 in. in 





another. The differences from the centre of the cylinder 


ence from the centre of his engine to the faces of the 
steam and exhaust, equal to that of the other. The same 
idea, of course, uae readily carried out on circulating 
pumps, blower engines, &c, and it is self-evident that 
should the Navy give certain dimensions and positions 
which must be always met by bidders, the commercial 
world would be furnished with machines having these 
dimensions for reasons that are quite obvious, resulting, 
the writer feels sure, in caaterial iy lessening the snnoy- 
ances arising from repairs and alterations on ship’ 

and in the saving of money. 


Naval Constructor Bowles considered Mr. 





Forbes’ paper of the greatest importance. 1¢ 
thought the principle of interchangesbility of units 
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TapLE COMPARING DIMENSIONS, EQUIPMENT, AND SPEED OF THE RussIAN CRUISER “‘ VARIAG” WITH OTHER 
AMERICAN AND ENGLISH-BUILT CRUISERS OF THE SAME CLASS. 





UNITED STATES BUILT. 


| ENGLISH BUILT. 





} 
| 





Russian U.S.S. “* Min- U.S.8. « eed tae tae va ** Blanco “25 de 
| “ Variag.” neapolis.” ** Olympia.” Terrible. Diadem. Encaladéa.” Myo.” 
Length, load line ..| 419 ft. 6in, 412 in. 340 ft. - 620 ft, | 435 ft. 320 ft, 345 ft 
Beam, extreme el 52 ft. 58 ft. 2} in. 53 .. 71 ft. 6 in, 69 ,, 45 ft. 9 in. 43 ,, 
Trial daughts. . | 19 ft. 6 in. a Ga 21 fc. 6 in. 27 in. 25% Sie. | Moc by 16 ,, 
Displacement. . a 6465 tons 7 75 tons 5586 tons | 14,200 tons 11000 tons § 4568 tons 3200 tons 
Indicated horse-power 15,925 20,862 17,313 25, 16,9°1 14,500 18,800 
Speed .. sis wet 23.25 knots | 23.07 knots 21.69 knots | 22(?)kncts 20.72 knota | 22.80 knots 22.43 knots 
Duration of trial 12 hours 4 hours 4 hours aa 8 hours |Measured mile| Measured mile 
Coal capacity 1250 tons 1891 tons 1170 tons 3000 tons <s | 866 tons ; 
Coal on trial .. 4 629 ,, 153, 1000 ,, 1000tons | 3650 ,, 300 tons 
| 12 6-in. R.F. | 18-in. B.L.R.| 48-in. B.L.R.| 2 9.2 in. 16 6-in. R.F. | 28-in. RLF. 28in R.F. 
| 12 75 mm.* | 26-in&84-in*|10 5-io. R.F. 12 6in. R.F. | 14 12 pdrs.* | 106in. ,, 8 4.7.in. RF. 
Battery.. | 647 ,, (2 6-pdrs.* 14 6-pdrs.* 18 12-pdrs. ce pe” Be | 123 pdrs. 12 3-pdra. 
| 287.5 41- ;, eS 12-8 ,, 101--;, i. 
| 2 field 4 Gatlings 4 Gatlings 
Complement .. 580 men 477 men 446 men 840 men €00 men 429 men 185 men 
Type of boilers | Niclausse Scotch Scotch Belleville | Belleville Scotch Scotch 
» engine ..| 4 cylinder Triple- Triple- Tripk- |  Triple- Triple- Triple 
| triple-expan- | expansion expansion expansion | expansion |+ expansion expansion 
sion | 
Number of screws .. oy 2 3 2 2 | .2 2 2 
Weights. | 
Hu'l, boilers, &c. .. 4706 tons 6096 tons 4696 tons | 10,702tons | 8412 tons 3568 tons 2516 tons 
Ordnance ™ re 547 ,, 230 ,, 327 ,, | “ | os 400 ,, 210. 
Equipment and outfit 442, 420 ,, 400 ,, | a | 636 ,, 250 ,, 140 ,, 
Coal .. sie te 0 ‘ss 629 ,, 168 ,, 1,000 ,, 1000 ,, { a 300 ,, 
Totalt .. rm. 1759 ~,, 1279 .,, 880 ,, 3,498 ,, 2588 ,, 1000 ,, 650 ., 
Per cent. of weight} 37 40 20.99 18.70 82.60 23.50 28 2u 25 90 
Coal to trial displacement 12.0 8.40 2.70 | 7,00 9.10 7 70 9.60 
Ordinary to trial displace- | } 
ment.. a we 8.40 3.10 5.70 | me 5 90 8.80 6.60 
Speed .| 28.25 knots! | 23.07 knots? | 21.69 knots? | 22 (?) knots? | 20.72 knots® | 22.89 knote+ | 22.43 knots4 
| | i 





























* Rapid-fire guns. 


should be applied to the fittings of all vessels, and 
it would lead to enormous saving. Mr. Kafer 
thought the manufacturer should make the parts 
uniform, and that this Society should follow up the 
matter. Mr. Du Bosque, of the Pennsylvania 
Railroad, who always knows what he is talking 
about, considered this interchangeability as the 
best insurance possible. He instanced a case where 
acylinder of a ferry- boat was entirely destroyed, and 
they took one from a tug-boat to replace it, re- 
quiring just 20 hours to replace the cylinder ; they 
then made two cylinders for a similar emergency, 
and the duplicate was still in the shop. In the en- 
gines of one class built by 14 different builders they 
are arranged so that any part of one will fit a similar 
part of another. In answer to Mr. Bowles’ query 
as to who should be the one to start this matter of 
interchangeability, Mr. Forbes thought it should be 
the United States Government. The matter was 
closed by a resolution to have a committee of five 
to consider the subject, and report to the next 
annual meeting. 


Russtan Cruiser ‘* VARIAG.” 


Mr. Charles Cramp contributed a paper showing 
the performance of the Russian cruiser Variag ; 
from this paper an extract is made : 


1, No full-speed trial has hitherto been required of 
12 hours’ duration under natural draught. 2. Nothing 
approximating the speed developed by the Variag has 
even before been attained in any vessel or required by 
a contract to be effected under natural draught alone. 

© the first of these statements I might add that in 
the contract for the construction of the Variag it was 
stipulated that a speed of 23 knots for 12 hours might be 
attained in two runs of six hours each, with a short 
interval between them sufficient to rest the fire and 
engine-room forces a little, but prohibiting any overhaul 
or changing of any kind in the boilers and machinery 
during the interim. As it turned out, we did not con- 
sider it worth while to avail ourselves of the intermission, 
but ran the whole trial continuously over the 12 hours. 

It may also be within the bounds of propriety to sug- 
gest that the extraordinary performance of the Variag 
under the remarkable conditions that were imposed, can- 
not be taken by our own Government as a standard, if 
they adhere to the scale of statutory limitations of cost 

itherto incorporated in the Acts of Congress authorising 
naval vessels, The Russians, while making drastic re- 
quirements, were also willing to pay the price necessary 
to obtain what they wanted. I am free to say that the 
statutory limitations hitherto placed upon the cost of 
vessels of approximately similar class to the Apne | 
would prohibit the building of such a ship within suc 
limitations, 

It might be proper, even at the risk of expanding my 


comment more than I had originally intended, to say that | P 


if we divide the weights on’ the official trial dis- 
ment into two groups, one of which will include the 

xed weights or those necessarily devoted tothe hull and 
machinery, and the other of weights of ordnance, coal, 
equipment, and outfit, which may be summed up under 
ment, we find that 
ariag exceeds that of 
Table. To show this 


term of load carried at trial displace 
the load carried in the case of the V. 
any other vessel given in the above 


t Weight of ordnance, coal, equipment, and outfit. 
and outfit to weight of hull, boilers, and engines. In speed trials: 1 For 12 hours’ natural draught; 2 for 4 hours’ forced 
draught ; ® for 8 hours’ natural draught; 4 per measured mile, forced draught. 


{ Of ordnance, coal, equipment, 


more clearly, the weights of coal equipment, &c., are 
given in a percentage of the fixed weights. In the Variag 
this percentage is 37.4, the next highest being the Terrible 
with 32.6, and ranging down through various ships to 
18 7 in the Olympia. 

Analysing these results we find two important facts, 
namely, that the load of the variable weights of the 
Variag are exceedingly high, and that the weight of hull 
and machinery is comparatively low. By reference to the 
Table it will be seen at once that the displacement in this 
vessel devoted to coal and ordnance is extraordinarily 
high, being unequalled by any vessel of her class hitherto 
constructed. The fact of carrying 12 per cent. of the dis- 
placement in coal at trial draught is unparalleled in 
modern cruisers of high speed in all classes. The great 
weight of ordnance carried is — only by the 
Blanco Encalada of the Chilian Navy, built by. Arm- 
strong. It is here more than in any other particular that 
the Variag becomes a triumph of architectural and engi- 
neering skill. Recurring to the Table we find that the 


percentage of displacement devoted to the hull and b 


machinery-of vessels fitted with water-tube boilers is as 
follows : 





Displacement.) Speed. | Duration of Trial. 





hours 


per cent. knots 
Variag 72.8 234 12 
Terrible 75.4 22 8 
Diadem 76.6 20.72 8 


| 
.| 





The value of this reduction of such weights in the 
Variag to the minimum, without impairing the structural 
integrity of the hull, and the delicate nature of the task 
which it imposed, may be better understood when I say 
that the requirements of the Russian Government were 
that the maximum stresses upon the hull structure must 
not exceed 5 tons per square inch of material, and that this 
requirement was carried out with a considerable margin, 
to the satisfaction of the Russian inspecting officers, not- 
withstanding the low percentage of such weights to dis- 
placement. As further evidence of the perfect structural 
integrity of the hull, I may say that the watertight com- 
partments have been tested with a maximum h of 
water equal to that which would be due to immersion of 
the vessel to the upper deck line. This is a test of un- 
heard-of severity, not having been applied to any other 
ship within me § knowledge ; but it has been carried out 
thoroughly, and to the entire satisfaction of the inspectors. 
Is of this as only one of the conditions to be dealt 
with in calculating and preparing the scantling sizes of 
the hull. Another fact of great interest in this connec- 
tion is that the vertical vibrations at the hull at varying 
speeds were, at the maximum, very small, and under most 
conditions practically imperceptible. 


Tae Unirep States ExPpeRIMENTAL Mopet Basin. 


‘‘The United States Experimental Model Basin,” 
by D. W. Taylor, was thoroughly illustrated and 
elaborately described. This was the third paper 
resented. The writer, however, visited the 
Washington Navy Yard in 1899, and described 
the tank, which was illustrated in ENGINEERING, 
page 137 (August 4, 1899). It only remains to add 
a very little. The models used are 20 ft. in length, 
this size having been found better than 12 ft.; they 
are of wood and carefully varnished so as to present 


It is the usual practice at the basin in the case of 
models of men-of-war to determine five resistance curves, 
each extending somewhat beyond the speed correspond. 
ing to the maximum speed of the vessel. These curves 
are as follow : j 

No. 1. With the model at a displacement corresponding 
to the designed normal displacement of the ship and at the 
designed trim of the shi 

No. 2. With the Sone as in No. 1, except the trim is 
changed 4 in. by the head. 

No. 3. With the model as in No. 1, except the trim is 
changed 4 in. by the stern. 

No. 4. With the model as in No. 1, except that it is 10 
per cent. lighter. 

No, 5. With the model as in No. 1, except that it is 10 
per cent. heavier. 

Fig. 1 shows these five curves for a model representing 
the United States steamship Yorktown. The dis 
ment of this vessel corresponding is 1680 tons and the de- 
signed trim 2 ft. 14 in. by the stern. The maximum 
speed of the Yorktown, when tried at 1680 tons, was 16.7 
knots. The corresponding speed of the model is 4.93 
knots. The curves of Fig. 1 are carried higher in pro- 
portion to the designed speed of the veesel than is 
necessary. 

I would invite attention also to the curves in Fig. 1 
showing the actual changes in bow and stern levels of the 
model of the Yorktown at normal displacement. These 
curves are ee. and, indeed, it is surprising to note how 
for 20-ft. models these change of level curves all seem to 
present the same general features. At low speeds, two 
or three knots, both bow and stern settle. At these 
speeds for some models the bow settles somewhat more 
rapidly than the stern, for others the stern begins to settle 
faster. As thes increases the bow ually ceases 
to settle, then begins to rise rather rapidly. The rather 
rapid rise continues until the bow returns to its origi 
level, and if the speed is pushed high enough rises above 
it. With the development of a rising tendency for the 
bow, the stern develops a tendency to sink more rapidly. 
The net result is that the centre of the model leveriebiy 
settles when under way. As the speed increases the rate 
of settlement may diminish and a tendency to rise again 
may be devel but in no case has this tendency been 
strong enough at maximum 8 to nearly restore the 
centre of the model to its original level. 

The fact that a model at speed settles bodily with re- 
ference to its still-water position does not necessarily impl 
greater immersion in the water, since the water level aroun 
the model is disturbed by the passage of the model. 
The a — that at 4.76 a corre- 
sponding to about the maximum speed of the vessel, 
both bow and stern settled, the stern a little more 
than the bow. With an increase of speed of but 
1,24 knots to 6 knots the bow returned to about its 
original level, while the stern continued to settle, and 
much more rapidly than before. : 

An interesting feature in the experiments, and the 
diagrams prepared from them, is the appearance of 
peculiar ‘“‘humps” in some of, the curves between 4 
and 5 knots. These are seen to be most pronounced 
in the curves obtained from narrow, deep models, while 
they die away and appear only as flat spots for the 
road, shallow models. They are, of coursé, due to the 
interference between the bow and stern wave systems. 
In the narrow models the transverse features of these 
waves are more accentuated, and their reactions upon 
each other are, ee more pronounced. 

With the 20-ft. models of actual ships which we have 
run, this “hump” between four and five knots is a feature 
in practically every case. For a fine model of low dis- 
placement, such as a model of a destroyer, this hump 
almost disappears, showing itself only as a very slight 
flattening of the resistance curve. For a battleship 
model, however, the hump between four and five knots 


is vei ronounced, the resistance curve becomin 
pies y steep after the speed of four knots is Samat 
It may S of interest in this connection to note the 


speeds of 20-ft. models corresponding to the maximum 
— of some of our battleships. These are given 
low : 

















Correspond- 
Maximum 
Battleship. Length. ing Speed of 
" | r Speed. | 90 Ft, Model. 
fc | kuvts knots 

Oregon clats < 318 16 8 trial 4.03 
Iowa class .. me ai4 30 ss ae 4.03 
Kentucky aud Alabama! 

class re a aed 868 | Wi 399 
Maine class .. re i 388 | 18 est. 4.09 
Georgia class ‘ | 435 | 19, 407 





Other diagrams show wave profiles against a model of 
the Georgia, one at a speed corresponding regeer to the 
designed speed —— — 19 knots, — the o - ot 
speed corres ing to the exaggerated speed o 

knots. There were a number of tentative models made 
for the five vessels of the Georgia class, which are the 
most powerful battleships and the largest vessels we have 
ever undertaken to build. They are, indeed, not sur- 
passed in size by any vessels of war afloat or under con- 
struction. Some results obtained in connection with the 
Georgia’ models show conclusively the direct practical 
value of model experiments. Indicated horse-power 
curves are given of the Iowa and Ke e, plotted 
from their curves of effective horse-power, using a con- 


stant efficiency of propulsion, the same as that at their 


is, about 17 knots in each case. 


maximum trial spe : 
ing te 


Similar curves are shown for two ves 
models Nos. 1 and 4 for the Georgia 








a uniform surface. Mr. Taylor said : 





class. There was 
some difference in the shapes of the two models, but the 
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positive scavenger type, the scavenging being effected | ignitions when the load is light. The engine is fitted | to its rear end the grasping handle B, through which 


in the following way. The front piston ‘is differ- 
ential, the large front end working in the bored 
part of the bedplate, and the smaller back end 
in the front cylinder. The annular space between 
these ends forms an air pump, into which air is drawn 
at each out-stroke and compressed at each back- 
stroke. Towards the end of the back-stroke the 
admission valve of the cylinder, which is making its 
exhaust stroke, is opealel, and the air compressed in 
the annular space and the ages which lead from 
there to the admission valves, rushes through the 
combustion chamber, cleating out the burned gases, 
and having the combustion filled with pure air. The 
valve gear is arranged so that explosions alternate ; 
thus there is an impulse at each out-stroke of the 
pistons, and as each back-stroke is an exhaust stroke 
in eith r one cylinder or the other, the scavenging 
ac'ion takes place at every back-stroke. 

_ The back piston is connected to the front one by two 
side-rods attached to a crosshead, and passing forward 
alongside the front ends to the large end of the front 
piston. The air is admitted by a grid valve above the 
uir pump, operated by an eccentric on the crank- 
shaft. The flywheel is 12 ft. 6 in. in diameter, and 
weighs 25 tons. 

The crankshaft is made from a solid forging fitted 
with cast-iron balance weights, and another bearing 
Supporis the end beyond the flywheel. As there is a 
compression at each back-stroke of the pistons, the 
connecting-rod bearings are in constant thrust, and 
the engine runs smoothly, even though there may be 
tome slack in the brasses. The admission valves are 
placed above the cylinders, and the exhaust below, all 
opening clirect into the combustion chamber. The 
Eerr air keeps the admission valve cool, and also 
: Ps to cool the internal surfaces of the cylinder, but 
the ¢xhaust valve and pistons are water-jacketed. 

le governor is driven direct from the crankshaft, 


and is of the high- ing- i 
ball-bearings igh-speed spring-loaded type, fitted with 


3 it controls the speed by cutting out 











with a self-starter, and has duplicate tube igniters, 
so arranged that a tube may be renewed while the 
age is running if required, but owing to the method 
of holding the tubes a breakage is very rare. When 
working with Mond gas, and running at a speed of 
130 revolutions per minute, the engine indicates 650 
horse-power. 





BOYER LONG-STROKE PNEUMATIC 
HAMMER, 

On page 201, vol. lxv., we illustrated a Boyer pneu- 
matic chipping hammer and caulking tool, whic 
been very largely adopted as a labour-saving appliance, 
both in this country and America. Since the article 
referred to was published, the New Taite Howard 
Poeumatic Tool Company, Limited, of 63, Queen 
Victoria-street, E.C., have introduced another tool of 
@ similar kind, which contains some very interesting 
features, from a mechanical point of view as well as 
from an economical. This is the Boyer long-stroke 
hammer, illustrations of which we give above in 
Figs. 1 to 5. 

This hammer, it will be seen, is much longer than 
the one igre ge, described, and is altogether a more 
powerful tool. The smaller hammer, though well 
suited for chipping, caulking, &c., was found to be 
not quite powerful enough for heavy riveting ; the 
result being that the long-stroke hammer we are about 
to describe was designed. To outward appearance 
it resembles the chipping hammer, though considerably 
longer, but the internal details of construction are 
somewhat different. Fig. 5 is a perspective view of 
the hammer, Figs. 1, 2, and 3 longitudinal sections 
through the axis of the tool (the latter view being 
taken at right angles to the two former), and Fig. 4 is 
a detail of the clip G toa larger scale. The reference 
letters to each part are the same in each view. 

On reference to the 8, it will be seen that the 


' | piston I works. 





tool consists of a cylindrical body A, which has, secured 





there is an inlet C for the motive fluid, the 
entrance of which is controlled by a valve which is 
operated by the thumb lever D, Fig. 1.. Upon the 
front end of A is screwed a cap or nose-piece E, having 
a central bore which receives the shank of the riveting 
tool F. This riveting tool is prevented from pulling 
out by the spring “ 5s 

Within the cylindrical bore of A is & long bush or 


J sleeve-H which forms the chamber within which the 


This sleeve is held in place by pins, 
which are not shown, driven through it and the 
casing A, and by a flat ring J clamped between the 


has | front end of A and an internal annular shoulder on 


the cap E. 

‘Beyond the rear end of the sleeve H, the cylinder 
A is bored out to form the chamber L, which has within 
it at its rear end a flanged bushing M, the internal 
bore M! of which forms the extreme end of the piston- 
chamber, and receives the piston Lat the rearward end 
of its stroke. The flanged rear portion of the bushing M 
has a series of holes bored through it which communi- 
cate at their forward ends with the chamber L, and 
at their rear ends with a circumferential groove O in 
the handle or cylinder head P, This groove communi- 
cates with the inlet passage C in the handle B, to that 
when the thumb-lever D is depressed the air will be 
admitted to the chamber L. z 

On the ontside of the central tubular portion M? of 
the bushing M is a sleeve Q provided with an out- 
wardly projecting flange at its forward end, which 
bears against the front end of a coiled spring R. This 
spring surrounds the sleeve, and at its rear end is 
sahed in a circumferential recess § in the bush M. 
The sleeve Q forms a second throttle valve indepen- 
dent of that within the handle B, and controls the 
admission of the motive fluid to the piston, as will be 
described hereafter. The spring R forces the sleeve 
Q forward, and holds it in the position shown in Fig. 3, 
in which position its flanged forward end seats within 
a circumferential groove U formed between the end of 
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the sleeve H and the cylindrical casing A, while the 
body of the sleeve covers a groove or annular space T 
between the rear end of the bushing H and the front 
end of the portion M‘ of the bushing M, and so cute 
off the communication between the chamber L and 
the interior of the piston chamber through the groove 
T. For the present the sleeve Q may be assumed to 
be forced rearward to the position shown in Figs. 1 
and 2, and uncovering the groove T. 

Communication between the air supply in the 
chamber L, and the rear end of the piston through the 
groove T is further controlled by a valve V placed in 
an annular chamber in the rear end of the bushing H. 
When moved to the rearward or left-hand position, 
Fig. 2, the valve V covers the groove T, and cuts off 
communication between the air supply and the rear 
end of the piston, and when moved forward or towards 
the right hand, Fig. 1, it uncovers the groove T and 
allows the air to pass from the chamber L to the rear 
of the piston, assuming the valve Q to be in the 
position shownin Figs. 1 and 2. The front end of 
the valve V when in the position shown in Fig. 1 
covers an annular groove W, and so cuts off communi- 
cation between the piston chamber and the exhaust 
openings X for the rear end of the piston chamber. 
When the valve V is moved to the position shown in 
Fig. 2, it uncovers the groove W and opens communi- 
cation with the exhaust. 

At the forward end of the piston cylinder is a second 
similar valve V! the forward end of which controls the 
inlet T! through which the air is admitted to the front 
end of the piston chamber, and which also controls an 
exhaust groove W' communicating with the exhaust 
outlets X', The air is conveyed from the source of 
supply to the groove T! through two passages Y, Y, 
which are shown dotted in Figs. 1 and 2, and full in 
Fig. 3, and which extend along the cylinder A, and 
communicate at their rear ends with the circumferen- 
tial groove U. When the valve Q is pressed back 
to the position shown in Figs. 1 and 2, the live air 
will pass from the chamber L through the passages 
Y, Y to the groove T', and from there to the front end 
of the piston chamber, when the position of valve V! 
permits. 

The two valves V and V! are connected by two 
small rods or wires A!, A!, which extend along the 
cylinder wall from one to the other, so that when the 
valve V' moves rearward its motion is communi- 
cated to the valve V, moving it rearward also. Simi- 
larly when the valve V is moved forward its motion is 
communicated through the rods to the valve V'. The 
rods are not attached at the ends to the valves, but 
could be if desired. 

The valves V and V' are a good fit on the piston I, 
so that when the latter enters the valve V’, for in- 
stance, at the forward end of the stroke, it cuts off 
the portion of the piston cylinder in front of the said 
valve from communication with the groove W'and the 
exhaust ports X', The movement of the piston forward 
after entering the valve compresses the air in front, 
and this air acting on the forward end of the valve 
V' forces the valve rearward, as in Fig. 2, and thereby 
closes the exhaust ve W!, and uncovers the live- 
air groove T’, This rearward motion of the valve V! 
to the position shown in Fig. 2 will, by means of the 
wires A', A' move the valve V at the rear end of the 
piston chamber, and thereby cut off the inlet for the 
air to the rear end of the piston, at the same time 
opening the rear end of the piston chamber to the 
exhaust through the groove W and the exhaust ports X. 
The piston at the end of its forward stroke is not 
arrested by the air confined in front of it after it 
enters the valve V', but continues its motion till it 
delivers its blow to the riveting tool F, as in Fig. 2. 
The reason for this will be clear when it is explained 
that while completing its forward movement the piston 

s through a loose bush or sleeve B', which is made 
to slide backward and forwards in a chamber within the 
cap E. Thesleeve B', is provided with several internal 
grooves parallel with its axis, which permit the air in 
front of the piston to pass back, and not form a cushion 
between the piston and the shank of the riveting tool 
F. The rebound of the piston from the blow will start 
it back, and its further movement will be effected b 
the live air which is admitted in front of it, sheath 
the groove T', which has been uncovered by the rear- 
ward movement of the valve V'. At the end of its 
backward mov t the piston passes entirely through 
the valve V and enters the bushing M which it fits, 
so that the air in the bushing is trapped and com- 
— thereby cushioning the piston and starting it 

orward again. When the rear end of the piston 

passes forward out of the bushing M the live air is 
admitted behind it through the groove T which has 
been opened by the forward movement of the valve V, 
and drives it forward for its next blow. 

Abutting against the rear face of the loose sleeve B! 
are the ends of two rods D', which extend through 
the passages Y, Y (before referred to), and at their 
rear ends press against the cylindrical valve Q, Fig. 3. 
The coiled spring R presses the valve Q forward, and 
through the rods D' forces the sleeve B' and the 
riveting tool F forward, holding them normally in the 








position shown in Fig. 3, in which position the valve 
Q covers both the groove T and the rear ends of the 
es Y, Y, and cuts off the live air from both ends 
of the piston chamber, even if the throttle valve in the 
handle of the tool be open. When, however. the rivet 
set F is applied to the end of the rivet, and the whole 
tool is forced forward, the shank of the rivet set will 
slide back, the sleeve B' and the rods D! being forced 
to the rear, will cause the valve Q to uncover the 
groove T and the p Y, Y, and so admit the 
live air to the opposite ends of the piston cylinder. 

In this way the motive fluid is automatically ad- 
mitted to the tool by the act of pressing the latter up 
to its work. This provision for preventing the opera- 
tion of the tool, except when pressed up to its work, 
is important, since otherwise the tool might be run 
without anything to resist its powerful blows, and 
there would be great danger that its entire front 
would be knocked off. 

For the purpose of connecting the rivet set to the 
body of the tool, while allowing it to be easily detached 
when required, the spring-clip G, shown on Fig. 5, is 
provided. It is cut away at one side, and provided 
atits opposite ends with internal flanges which engage 
with annular shoulders on the front end of the cap E, 
and on the rivet set F. The clip can easily be sprung 
off when required. : 

It will be seen by the above description that the 
length of the stroke is not in any way limited by the 
length of the piston, for by lengthening the cylinder 
any increase can be given within reasonable limits, or 
the length of the piston can be decreased, thereby 
giving a longer stroke with a lighter piston. : 

The workmanship of all the parts of this tool is 
excellent, and reflects great credit on the makers. 
We have seen it in operation while closing up 1-in. 
diameter rivets, and were struck with the expe- 
ditious way in which it worked. We have examined 
specimens of riveting where a row of l-in. diameter 
rivets was put through several thicknesses of plate, 
alternately with rivets of the same diameter closed by 
hydraulic pressure. The plates were afterwards cut 
through along the centre line of the rivets, and we 
could see no difference between the work performed 
by the hydraulic rivet and the pneumatic, so far as 
its soundness was concerned. The pressure of air used 
was about 100 lb. per square inch. 

We understand from the New Taite and Howard 
Pneumatic Tool Company, Limited, that owing to the 
great and increasing demand for their tools on this 
side the Atlantic, and the difficulty they have in procur- 
ing them from America within a reasonable time, they 
are now making arrangements for the manufacture of 
them in this country. We understand that there are 
already over 1500 of these pneumatic tools at work in 
the United Kingdom. For ship work they seem to be 
particularly well adapted, and when used in conjunc- 
tion with the pneumatic holder-on, three men and a 
heating boy are able to drive from 800 to 1000 ?-in. 
rivets per day of 10 hours. 

The pneumatic holder-on is usually fixed to a frame 
which may either take the form of a horseshoe con- 
necting ~ fe hammer with the holder-up, or have any 
other suitable shape, and it can be so arranged that the 
admission of air to the holder-up takes place at the 
same moment that it enters the hammer, so that the 
latter cannot be started before the holder-up is in 
operation. 

As to the cost of using this machine, it is said that 
in America, where they have been so largely adopted, 
the saving is from 1 to 2 cents = rivet over piece- 
work. prices for hand riveting, ——sT upon the 
location in the ship, and averaging about 1} cents. In 
an ordinary lake steamer of 4000 tons the saving is 
from 4000 dols. to 5000 dols. over hand work. 





ALLEN’S MILITARY WAGON. 

THE question of improving military accommodation 
in the field is one that hes tanees brought into promi- 
nence during the South African campaign, and 
although the conditions of active service often render 
the entire absence of shelter imperative, there appears 
no reason why provision should not be made for men 
on outpost and other duty, at all events to a limited 
degree. One solution of this difficult problem is found 
in the transport wagon devised by Colonel Charles 
Allen, of Sheffield, the officer commanding the 4th 
West Yorks Volunteer Artillery. We publish illus- 
trations of this — on page 770, and a very short 
description will explain its arrangement. The wagon 
is built of wood and is mounted on springs and four 
wheels, the hind pair os 4 ft., and the fore pair 
3 ft. 4 in. in diameter. The tyres are 8 in. wide to 
facilitate travel over soft ground. The wheels do 
not run in the same track, the rear pair being 
on a broader gauge; they are sesahded- with a 
powerful brake worked by handscrews on the sides. 
A drawbar runs along the whole length of the 
w underframe, terminated in an eye for coup- 
ling to a traction engine where such means of haul- 


ing are available ; or shafts can be fitted, as| A 


shown in the illustrations. On each side of the wagon, 





for its whole length, hinged doors are hung, enclosi 

recesses that contain the canvas shelter, and which, 
except when in use, is rolled up on wooden rollers con- 
trolled by winches. The sides are surrounded by 
stout wire netting made in gph these enclose the 
platform of the wagon, which is made with a central 
well. Under the floor or platform is a water cistern 
holding 40 gallone, and provided with taps ; this ac. 
commodation secures a limited quantity of drinking 
water, which can be replenished as opportunity occurs, 
Carbine racks form a part of the fittings, and on each 
side of the wagon, boards, that can be used as seats, 
are hung by chains ; these boards can be folded out of 
the way. The lengths of canvas before referred to 
as being carried by the rollers, are 18 ft. and as wide 
as the length of the wagon, besides allowing for a 
continuous curtain on each side. It is the work of 
a few minutes to run out the canvas on each side, and 
to secure the ends to posts or some other anchorage ; 
when extended, and the ends closed, protection is 
afforded for 50 men. The wagon illustrated will carry 
4 tons of stores; and assuming that the battery for 
which it was specially designed is 40 strong, this 
accommodation would, at the rate of 2 lb. per man 
“te day, provide the battery with rations for 100 days, 

sides the invaluable tent shelter. 

It will be seen from the foregoing description that 
the Allen transport wagon provides for the require- 
ments of a battery on active service, for men on out- 
post duty, or for other conditions where wagon trans- 
port is possible, though it must often happen that no 
such transport is available. 

An important part of the equipment of the wagon is 
a first-class telescope, which is an essential feature of 
a battery outfit, too often wanting during the recent 
campaign. 





TOKYO ELECTRIC TRAMWAYS. 
_To THE EpiTor or ENGINEERING. 

S1z,—With reference to the article published in your 
valued paper on November 30, ‘‘Notes from Japan, 
Tokyo, October 22, 1900,” dealing with the enterprise of 
Tokyo electric tramways, we beg to mention that this 
venture is well known to us, and various proposals to take 
the matter up were submitted to us by our Japanese 
friends. 

Your correspondent seems to be right in stating that 
oe to local circumstances it is a promising enterprise 
which will yield a satisfactory return. 

_ Considering the present condition of money markets, 

it is notwithstanding difficult to find the required capital 

of about 14 million pounds which will be necessary to 

invest in this scheme; this capital would be required 

meme say within five years, when all the projected 
nes will be working order. 

We should think that a feasible solution would be to 
unite first-rate manufacturers of the various materials 
and machinery, which this construction involves, with 
local capitalists and influential persons of Tokyo; these 
manufacturers agreeing to participate in the enterprise 
with the amount of their supplies, and coming to an 
understanding with the Japanese concessionaires for the 
working of the line. To work the lines as a foreign com- 
pany is not permissible ; it could only be leased to a Ja- 
panese company, which must be controlled by a com- 
mittee of European residents in Tokyo, to look after the 
interests of the construction company. 

With such an established i , we believe that 
leading electrical concerns co-operate, and an English 
construction company would be floated to carry out under 
their supervision the whole scheme, and there is little 
doubt to obtain the necessary working capital as well as 
the capital for the construction in Japan. 

This arrangement would bring the business to Europe, 
securing the principal share of it to the English market, 
which should furnish three-fourths of the total supplies. 

You will oblige by publishing these suggestions in your 
valued paper, and by inviting engineering concerns to 
communicate with you further in this matter. 

We are, Sir, yours faithfully, 

December 10, 1900. TRACTION, 





NAVAL ENGINEERS. 
To THE Epitor oF ENGINEERING. __, 

Srr,—Although the naval engineering question bids 
fair to run into another century, it is a healthy sign that 
it has approached the stage of discussing “ ways and 
means ”—as indicated in your correspondence column of 
last week. The views of ‘‘ Vincet Veritas ”—evidently 
those of an executive officer of the advanced school— 
are shared by many naval ——-. The amalgamation 
of the two branches—if feasible—is the best solution of 
the question. This is acknowledged by many engineer 
officers who advocate the ‘‘ separate corps” plan ; but the 
difficulty which attends the amalgamation proposal is 
how toinsure the keeping up—or rather the inoressing of 
—the standard of departmental efficiency. Can we afford 
to make a compromise with respect to efficiency? A 
warship is a mass of compromises—should the officers 
wep phe Y cnaieetaht deat 

ink the training y your correspon 

would hardly produce the requisite article, as far as 
engine-room requirements go. Ib might enable the officer 
£0 trained—to give the order “carry on,” or “heave 
round ”—but would not carry him far enough to deal with 
as pele vn uke a pean tee 4.3 ines from 

t present it takes five iminary ing— 
the age of sixteen—to produce the assistant engineer, 
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and then a further five years’ training at sea to form the 
engineer. The present course of training is open to great 
improvements ; but it is doubtful if the course would 
admit of much curtailing, unless we suppose that the 
mental calibre of the coming officer would be much 
ter than that of the present one. What is wanted is 
a training which would make the ofhcer more—not less— 
an engineer than heis at present; applying this extremely 
vague term “‘ engineer ” in the marine engineer sense, and 
not in the broader sense quoted by another of your corre- 
spondents. : 
Amongst the many advan which would result from 
the amalgamation of the two branches, would be the re- 
moval of the chief obstacle to engineering efficiency in 
the Navy. Although we have dispensed with sails, our 
Navy is as much a Sailing Navy as it was a hundred years 
ago. Our ships are full of machinery, without it they are 
useless logs. On every deck and in every nook may be 
found mechanism connected with steam, hydraulic, or 
electrical engines. But all these are subordinate to the 
“sand tank.” Sand, as a lubricant, may have done 
ood service in bygone days, but what engineer would 
fabricate modern machinery with it? In every ship, 
whether afloat or building, may be found the ‘“‘sand 
tank” duly labelled ; and from this receptacle weekly, or 
oftener, is drawn forth the sand for the decks as in 
Nelson’s time : sand for the steam engine, sand for the hy- 
draulic engines, sand for the electric motors, sand for all 
the scores of rods and spindles distributed through the 
ship. Can the executive officers aspire to be termed 
“engineers” (even if the term is used in its broadest 
sense) whilst they cling tothe ‘‘sand tank,” and all that 
it embodies ? : 
I am, yours obediently, 
AVAL ENGINEER. 





AMERICAN COMPETITION. 
To THE EpiToR OF ENGINEERING. 

Sir,—I have just been reading your most excellent 
editorial in this week’s ENGINEERING, and feel obliged to 
write and express my thanks for it. You have hit the 
nailon the head (or one of the nails), when you accuse 
us Englishmen of shutting our eyes, or burying our heads, 
ostrich fashion, so that we may not see advances made 
by foreign countries. 

How men like Sir Lowthian Bell can have the self- 
sufficiency to pat themselves and friends on the back, 
and — light of competitors, surpasses the comprehen- 
sion 0 

Your obedient servant, 
An ENGLISHMAN WHO HAS LIVED 
ABROAD WITH HIS EyEs OPEN. 
London, E.C., December 8, 1900. 





To THE Eprror or ENGINEERING. 

Sir,—Although in the main I agree with the argu- 
ments in your powerful leader of the 8th inst., I do not 
think you do justice to the British inventor. It is 
well known that the use of blast-furnace slag for pro- 
ducing an inferior kind of cement sprang from the re- 
searches of the late Frederick Ransome. There can be 
no doubt as to his racial origin. 

Further, the working of two open-hearth furnaces in 
sequence is of British origin, Thwaite and Noble having 
patented this process no less than thirteen years ago. 

_ Then, as to what is considered the greatest innovation 

in the use of a blast-furnace, and made during the last 

twenty-five years—that is, in making the blast-furnace a 

centre of power-production— this invention is absolutely 

of British origin, and the pioneer work and its popularisa- 
tion by scientific arguments has originally been done in 

“ Britain, 

e only real ingenuity by foreigners has been per- 
oan in their efforts to evade indebtedness to the hated 
ritisher. 

The Iron and Steel Institute work is not by any means 
resentative of the work done by British motaildegsts, 
0 mostly ee to lay.their work, whetber in invention 

or research, before the local British Iron and Steel Insti- 

tutes of Staffordshire, Cleveland, and Lanarkshire. They 
leave the Iron and Steel Institute to act as an adver- 
tising channel for Mein Herr the foreigner. 

The Iron and Steel Institute should imitate the policy 
of the German Ironmasters’ Society in encouraging native, 
German, merit, 

Now that the British iron and steel making industry 

lost its supremacy, the right of the Iron and Steel 

Institute to pose as the supreme association relating to 

the science and technique of iron and steel making, is aleo 

challenged, and the sooner the members of the Iron and 
den patibate recognise this fact the better, at least for 
ritain, 


re 
Ww. 


Yours truly, 


December 11, 1900. Verax. 





PATENTS FOR INVENTION. 

g _ To THE Eprtor or ENGINEERING. 
a 1,—Now that artificial indigo and other facts are 
-Tawing attention to the state of the British patent law, 
~ ng Possible that a change in the law will be made during 
6 next Parliament ; and let us hope that this change 
; not be simply an alteration, like the Act of 1883. I 
bie however, that no great advance will be made, until 
tal early seen in Great Britain, as it is in America, 
tahoe -_ to the advantage “* ome wa to allow the 
any improvement to be regarded simply as a 
for the benefit of commercial men and emntae- 


aba who can utilise his ideas for their own, and not 
all for his profit. _It must be seen that an inventor or 
artist is as much entitled to a monopoly of his invention 

his life, or for 14 years or 80, as any other man, 





society, or municipality is entitled to monopoly for any- 
thing else. Yet the non-publication of provisional — - 
cations, which enables manufacturers to pooh-pooh an 
invention when offered them by an inventor during the pro- 
visional condition, and afterwards patent and sell an 
improvement of it in their own names, is a clear fraud on 
inventors as well as on the public, which is surely entitled 
to the information, which may be contained in the aban- 
doned specification, after ne the inventor a pound or 
20 for wasting his time and brain power for the benefit 
of a shopkeeper and Patent Office officials. It is in- 
ventors that have made the United States great, as the 
natural result of her equitable treatment of them; and 
the American law might be adopted entirely in England 
with advantage to inventors and the nations as well. The 
British law of copyright also requires amendment, so that 
a written copy of a book or play might be protected and 
registered before publication, in order to prevent piracy 
and po seg Oa of the ideas by newspaper men, printers 
and others, before the work is completed. Itis now absurd 
for anyone not well known as an author to send MSS. 
to publishers. 
AMERICANUS. 
Kingston-on-Thames, December 10, 1900. 





THE MECHANICAL EFFICIENCY OF CON- 
DENSING AND NON-CONDENSING EN- 
GINES. 

To THE Epitor or ENGINEERING. 

Sir,—Can any of your readers explain why an engine 
should give a higher mechanical efficiency when exhaust- 
ing to condenser than when exhausting to atmosphere? 
The engine in question is an ordinary high-speed two- 
crank: inverted vertical side by side receiver compound, 
with cranks opposite ; both cylinders have piston valves, 
and ratio of high to low pressure is 3} to 1. Governing 
is by throttle valve. Piston speed 560 ft. per minute. 
Dynamo is coupled direct to engine shaft. 

It is found that 8 per cent. to 10 per cent. more indi- 
cated horse-power is required for same electrical load 
when working.on atmosphere than when on condenser, 
the came electrical instruments, indicators, and springs 
being used in each case, and engine running at same 


8 lo 

Perhaps some of those young engineers who have recentl. 
been complaining so bitterly in your columns at the lac 
of opportunity for distinguishing themselves may see 
here a chance to utilise some of their dearly-acquired 


information. 
Yours faithfully, 
November 27, 1900. EFFICIENCY. 





SPEED AT SEA IN FOG. 

To THE EpiTror or ENGINEERING. 
Sir,—With the high speed now in use in full-powered 
steamers, and the natural desire to avoid losing time 
when the course is obscured by fog, the problem of apply- 
ing brake power to such steamers, for their own safety, 
and especially for the due protection of other vessels 
liable to be run down, surely demands serious attention. 
The importance of thé matter has recently had a double 
demonstration in the sinking of one vessel, with loss of 
life, and in the judicial judgment against the running 
down steamer. i 
neer, and though obviously less attractive than that of 
the economical production of speed, it should not prove 
difficult of solution. 

A rough idea of a marine brake may be described as a 
pair of girders placed in a ’thwartship chamber open to 
the sea below the water-line ; the girders to be fitted to 
the bottom and sides of the chamber by rollers, in such a 
manner as to facilitate movement of the girders outwards 
and home again, but in no other direction. By means of 
toothed gear the girders could be held in position, or 
rolled outwards, so that their ends would protrude simul- 
‘taneously beyond the starboard and port sides of the hull, 
thereby offering resistance to the vessel’s headway. When 
the brake was not applied the ends of the girders would 
be flush with the vessel’s skin-plating. 

A fast steamer, —— a workable and powerful 
marine brake in addition fo her reversible propelli: 
machinery, could, with comiparative safety to herself an 
other a is { wey, mo _— fair ob ne 
gress during fog—a matter which is practically reg 
as essential to the successful working of such steamers. 
A further be cae advantage would be the avoidance 
of straining the ling machinery, or carrying away 
some of the screw blades by suddenly stopping and revers- 
ing the engines while the vessel has great headway. 

Yours, &c., 

November 27, 1900. R. M. 8. 








‘* THE MOLECULAR CONSTITUTION OF 
WATER.” 
To THe Eprror or ENGINEERING. 

Sir,—I would like to attract the attention of your 
readers interested in the Popa of water to an one 
investigation by Mr. William Sutherland, of Melbourne, 
‘*communicated ” in the Phi ical Magazine for No- 
vember last. He thinks that sufficient data is in existence 
to enable one to work out quantitatively the actual con- 
stitution of water, and shows that steam bei i 


I H : 
pure (H,O);, and water a mixture of (H,O); and ig O)e in 


roportions whose d on temperature can be ex- 
commud by a simple formula. 
As H,0 is very generally used as a symbol for water, 


and as hyd: oxide is a long name for so important a 
chemical species as for international 





H,0, 
qoavinldies to eal HO hpdroh, (Oh, ddaparel, aod 


The problem is one for the marine engi- 3 


is} Royal Oak Station, on the M+tro 





(H.20), trihydrol. Steam is hydrol, ice is trihydrol, and 
water a mixture of dihydroland trihydrol. ae 

The investigation includes the following : Constitution 
of water from its thermal expansion ; confirmation from 
its optical refraction ; compressibility of water and disso- 
ciation of trihydrol into dibhydrol by pressure; surface 
tension and constitution of water in surface film ; latent 
heat of fusion, specific heat, and latent heat of evapora- 
tion; the viscosity of water; dielectric capacity ; the 
melting of ice as a phenomenon of dissociation, and the 
higher valency of oxygen ; and summary of He 
says, in his summary of results, that probably at its 
critical temperature water is practically pure dibydrol ; 
that the latent heat of fusion of ice is not an ordinary 

hysical latent heat of fusion, but is mostly a latent 
Beat of dissociation of tribydrol into dihydrol, partly 
masked by heat of solution of trihydrol in dibydrol. 

The latent heat of evaporation of water includes also 
the heat of dissociation of the dibydrol and tmbydrol of 
water into the hydrol of steam ; that thé specific heat of 
water is not an ordinary specific heat, but includes a cer- 
tain amount of heat of dissociation ; and that pressure 
dissociates trihydrol, at rates given in a Table. e 
paper extends to some thirty of matter, every bit 
of — is worthy of the most careful consideration and 
study. 

. Your obedient servant, 
James OC. RICHARDSON. 

19, Claremont-square, December 4, 1900. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. ALEXANDER STEPHEN AND Sons, Linthouse, 
launched, on Wednesday, the 5th inst., the second of the 
passenger steamers being built by them for the Furness 
line between London, Nova Scotia, and New Brunswick, 
and named Loyalist. The steamer is 385 fo. in length, 
45 ft. beam, and 304 ft. — is designed to carry fully 
5000 tons deadweight on Lloyd’s freeboard, and to steam 
14 knots on service. Cabin accommodation is fitted for 
about 100 first and 50 second-class passengers. 

There was launched on Wednesday, the 5th inst., from 
the North Sands Shipbuilding Yard of Messrs Joseph 
L. ‘Thompson and ‘Sons, Limited, Sunderland, a steel 
screw steamer, named the East Point, built to the order 
of Messrs. The Norfolk and North American Steamship 
Company, Limited. This is the sixth vessel Messrs. 
Thompson have built for these owners. This vessel 
is 404 ft. long, and has a beam of 51 ft. with a moulded 
depth of 30 ft. 6in. The whole of the tween deck space 
is Rtted for the conveyance of cattle, which may also be 
carried on the shelter deck. The engines and boiler have 
been constructed by Messrs. J. Dickinson and Sons, 
Limited, Sunderland, and are of the triple-expansion 
type, the diameter of the cylinders being in., 43 in., 
and 74 in., with a stroke of 48 in., and supplied with 
steam by three large single-ended boilers, working at 
200 Ib. pressure. e engines will indicate about 2300 
horse-power. The boilers are fitted with Howden’s 
forced draught arrangement. 


Messrs. Wood, Skinner, and Co., Limited, Bill Quay, 
Newcastle-on- Tyne, launched on Thursday, the 6th inst, 
a steel and iron ecrew trawler named Campania, built for 
The Irvin Steam Fishing Company, Limited,- of North 

hields. The ig me dimensions are as follow, wiz. : 
Length, 103 ft.; breadth, 20 ft. 6 in.; depth, 11 ft. 10} in, 
The vessel will be fitted with a set of triple-expansion 
engines by the Shields Engineering Company, Limited, 
of North, Shields. The engines have cylinders 11 in., 
18 in., 30 in. in diameter, respectively, with a stroke of 
22 in., steam being supplied by a large steel multitubular 
boiler working at a pressure of 160 lb per square inch. 


The London and Glasgow Engineering and Shipbuild- 
ing Company, Limited, Govan, launched on Thursday, 
the 6th inst., a steel screw steamer for the well-known 
Glen Line of Messrs. McGregor, Gow, and Co., Lon 
The following are the dimensions, viz. : Len; 

diculars, 400 ft. ; breadth, 49 ft. ; d moulded, 
Bi fe ; and designed to carry about 7100 tons deadweight 
with a gross tonnage of 4700 tons. This is the twentieth 
vessel launched by the London and Glasgow Company 
for the Glen Line. The vessel will be fitted by the 
builders with triple-expansion engines. The cylinders 
are 29 in., 47 in., and 76 in. in diameter by 48 in. stroke. 
The boilers are two in number, 14 ft. 9 in. mean dia- 
meter by 17 ft. 9 in. long, double-ended, and arranged to 
work at 160 lb. pressure per square inch with natural 
draught. The winch boiler is 12 ft. 6 in. mean diameter 
by 10 ft. long. The vessel was named Glenroy. 





Four - CytinperR ComPouNnD LOCOMOTIVE FOR THE 
JuRA-Simpton Raitway: ADDENDUM.—With reference 
to our article describing this locomotive, in our issue’ of 
November 30, page 700, we are asked to state that Mr. 
R. Weyermann is the locomotive superintendent of the 
railway, and was therefore responsible for the decision to 
adopt the design illustrated. 


British Fire Prevention Commrrrex.—Mr. Sachs, 
chairman of the British Fire Prevention Committee, 
announces that the new testing station will be near 
itan Railway. It 
will comprise a large, old-fashioned house with consider- 
able grounds; the house is being arranged for the pur- 

of committee rooms, a museum, and a labo A 

t is anticipated that the testing operations will com- 
mence in.the early spring, and applications for tests can 
now gain be received at the secretary’s offices, 1, 


Waterloo-place, Pall-Mall, London, 8.W. 
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MILITARY TRANSPORT AND SHELTER WAGON. 
DESIGNED BY LIEUT..COLONEL CHARLES ALLEN, 4ra WEST YORK ARTILLERY. 
(For Description, see Page 768.) 
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GENERAL ARRANGEMENT OF THE MACHINERY OF THphham 


CONSTRUCTED BY THE STETTINER MASCHINENBAY 


(For Noticy 763 

















IEWAMBURG-AMERICAN ATLANTIC LINER “DEUTSCHLAND.” 


ESELLSCHAFT “VULCAN,” BREDOW, STETTIN. 
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~ We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JoHNSON, at the offices of this Journal, Nos. 85 and 36, Bedford 





NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt-am- 
Main, who have been appointed our Sole Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, our Sole Agents for 
those countries for similar Advertisements. 








NOTICES OF MEETINGS. 

Tue LystrrvrTion oF Crvm ENGINEERS.—Tuesday, December 18, 
at 8 p.m. Papers to be further discussed: 1. ‘‘The Signal- 
ling on the Waterloo and City Railway ;” and 2. ‘Note on 
the Signalling of Outlying Siding Connections ;” by Mr. Alfred 
Weeks Szlumper, M. Inst. O.E. 3. “S' ing on the Liver- 
pool Overhead Railway,” by Mr. Stephen Butler Cottrell, M. 
Inst. C.E. Papers to be read, time itting : 1. ‘‘ Glasgow 
Bridge,” by Mr. B. Hall Blyth, M.A,, M. Inst. C.E. 2. ‘ Rail- 
way —— over the Fitzroy River at Rockhampton, Queens- 
land,” by Mr. W. J. Doak, B. E., Assoc. M. Inst. OE. 3. “The 
Niagara Falls and Clifton Steel Arch Bridge,” by Mr. L..L. Buck, 
M. Inst. C.E. Students’ meeting, Friday, December 21, at 8 p.m. 
Paper to be read: *‘ The Use of Geometrical Methods in Investi- 
gating Mechanical Problems,” ty Mr. ©. E. Inglis, B.A., Stud. 
nst. C.E. Dr. Alexander B. W. Kennedy, F.R.S., Member of 
Council, will occupy the chair. 

Society or Arts.—Monday, December 17, at 8 p.m. Oantor 
lectures. ‘‘ Electric Oscillations and Electric Waves,” by Pro- 
fessor John A. Fleming, M.A., D.Sc., F.R.S. Four lectures. 
Lecture 4, ‘Electric Waves "—Hertz’s discoveries—Production 
of electric waves—Experimental study of their properties—Electro- 





street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiey, 43, East 19th-street, New York, 
and Mr. H. V. Houmes, 1257-1258, Monadnock Block, Chicago. 
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ELECTRIC HAULAGE ON MAIN LINES. 

Mr. Lanepon’s paper on the ‘‘ Supersession of 
the Steam Locomotive,” read before the Institution 
of Electrical Engineers, aroused a great deal of 
interest, and there would have been no difficulty 
in continuing the discussion over a third evening, 
if the time could have been spared. When the 
President stopped the debate, on the evening 
of the 6th inst., he had before him the names 
of five gentlemen who had intimated their 
desire to speak, and, doubtless, there were 
many others who could have contributed useful 
remarks, but who were too modest to announce the 
fact beforehand. So far as our recollection serves, 
this is the first time in this country that a scheme 
for working a great trunk line has been laid 
before a professional society for their verdict, 
and it has served to show how full of diffi- 
culties the subject is, and how many minds 
will have to be applied to it before a complete 
solution is found for them. Mr. Langdon deserves 
many thanks, not because his figures demonstrated 
a saving by the use of electricity, but because he 
has put forward a scheme on accepted lines, and 
has brought the ideas of the profession to a focus. 
This plan is a starting point, and doubtless from 
it many others will grow, until finally something 
really practicable will be evolved. The fact that Mr. 
Langdon promises a reduction of the present work- 
ing costs will attract the attention of directors and 
financiers, and thus the matter will be brought 
from the academic to the practical stage. His 
figures may be wrong—many of them certainly are 
—but they will serve their purpose if they arouse 
attention among the commercial classes, and then 
will have a complementary action in: encouraging 
engineers to devote time to a branch of their 
profession which has hitherto offered no reward 
to stimulate their exertions. 

In this issue, and the previous one, will be found 
the text of Mr. Langdon’s paper, and reports of 





the discussion upon it. The paper itself is full of 
figures, but it can be summed up in a few words. 
e author found by observation that, on the 
average, fourteen trains per hour passed a given 
spot on the Midland Railway between London and 
ford on the four roads, and from this he cal- 
culated the average horse-power required to work 
the line during the 24 hours. He then roughly 
designed a central station to supply electric energy 
for the purpose. It was on the three-phase system, 
with converter substations to supply direct current 
to the electric locomotive. The over-all efficiency of 
the plant worked out to 58.3 per cent. He assumed 
that 3 lb. of coal would be required per kilowatt- 
hour at the central station, or about 5 lb. at the 
wheels of the electric locomotive, or 5 x } = 33 Ib. 
per horse-power hour. The total coal consumed per 
annum for working this section of the line—a 
length of about 50 miles—would be 454,145 tons at 
7s. 114d., which amounts to 180,712I. 

There is no need to make assumptions as to the 
cost of the steam locomotive working. The average of 
twenty-four years’ figures puts the coal consumption 
at 50.191 lb. per train-mile on the Midland Railway 
against an assumed quantity of 31.315 lb. on the 
electric locomotive. The difference on the section of 
line under consideration amounts to 273,444 tons per 
annum, which at 7s. 114d. reckons out to 108,927/. 


ud|Mr. Langdon’s savings are not confined to coal. 


Water figures for 11,507/:; repairs are taken as 
one-fifth less; and there is a balance to the good on 
oil and stores. Altogether the difference is 1.922d. 
per train-mile, or 260,155. per annum. 

At the first glance it is seen that something is 
wrong with these figures. The electric locomotive 
is credited with 3} lb. of coal per horse-power 
hour, and yet it only uses three-fifths as much coal 
as a steam locomotive, which means that the latter 
uses 64 lb. Now, one may have a very poor 
opinion of the economy of the locomotive, and 
yet not be prepared to accept such a whole- 
sale slander as this. The locomotive boiler gives 
splendid results, owing to its perfect. combus- 
tion, and the constant shaking off of the steam 
bubbles by the vibration, and need not fear com- 

rison with the usual run of central station 

ilers. The engine itself is, doubtless, wasteful, 
compared with the performance of really high- 
class stationary engines, but if we allow it 34 lb. of 
coal per horse-power hour we shall be fairly liberal. 
On this basis it follows that Mr. Langdon has very 
greatly underestimated the horse-power required 
to drive his trains, and that his total consumption 
of coal requires to be increased until it entirely 
sweeps away his saving under this head. The 
Central London Railway is now using fully .4 lb. 
of coal per ton-mile, which for a 200-ton train would 
be 801b. per mile, and, as came out in the discus- 
sion, it is distinctly inferior in economy to the 
District line. In the present state of our know- 
ledge, the’ coal econony of the electric locomotive 
may be dismissed as something that may be attained 
in the future, but which cannot yet be counted 
upon in any calculation referring to main line 
traftic. 

The great surprise of the discussion was the 
statement of Mr. Sprague, that an electric motor 
could not be built to the dimensions: demanded by 
locomotive conditions, that would give more than 
50 horse-power hour after hour, without dangerous 
heating. Mr. Sprague was the first man to build 
an electric tramway, we believe, in 1882, and 
his experience is probably as wide as it is 
lengthy. He is also the inventor of the ‘‘mul- 
tiple unit” system, which is a plan for putting 
a motor on every axle in a tram, and govern- 
ing the whole of them from a simple con- 
troller. . Whether his invention is the result of 
his experience of the smail power of the electric 
motor, or whether his opinion is biassed by the 
fact of his being an inventor, is a matter that is 
scarcely worth discussion. If we add 50 per cent. 


to his figures, and assume six motors on a locomo- . 


tive, we shall only get 450 horse-power, which is 
manifestly insufficient for operating main line 
traffic. Our great need is for more powerful and 
swifter locomotives, and there will no super- 
session of our present engines by others of less 
capacity. The public cry for higher speeds and 
more luxurious—that is, heavier—trains, and they 
will howl down any proposal that would promise 
them less than they enjoy now. If the electric en- 
gineers can afford a locomotive that will give a 
steady 800 horse-power, they will find all the rail- 





way passengers of the country on their side, even if 
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economy is not a very noticeable feature: The 
great oom corridor trains running north are 
always filled, and pay excellently, so that a little 
extra expense for power is of minor moment. 

It is the branch lines that deplete the companies’ 
exchequers. Very many of them are run at an 
absolute loss, and their only use is to feed the 
main line. Professor Carus Wilson did less than 
justice to his point when he assumed that trains on 
cross-country roads earned 10d. a mile. He was, 
however, quite right when he suggested their 
being worked like magnified tramways. Facili- 
ties create traffic, and electricity enables the ser- 
vice to be greatly increased at a comparatively small 
extra cost. The solution of the question Mr. 
Langdon put before his audience will come through 
the light railways now being built. Very soon we 
shall have a quantity of data, showing exactly what 
it costs to work them, and if it isshown, as we think 
it will, that they have an advantage over steam 
roads, it will not be a long time before directors 
will see the advantage of taking up the subject. It 
has been done in America. Tramroads have in 
many cases there taken away traflic from the rail- 
ways which they paralleled, and in mere self- 
defence, the latter have had to alter their methods. 
They have had to give a rapid frequent service, 
and the change has been seen in their revenue. The 
cost of locomotive drivers and firemen isa large item 
in railway working, becausethese men have suchshort 
hours of actual work. What with the time allowed for 
getting the engine under way, and for seeing to it 
at night, the day, or two days, spent in the shed each 
week, and the long intervals of waiting at the end 
of trips, they are actually running a very few hours. 
The average work of a locomotive in this country is 
about 20,000 miles a year, or less than 60 miles a day. 
The men, of course, do more than this, for there 
are fewer crews than engines ; but even after all 
deductions, the running hours, apart from shunting, 
are very few. With a light rapid service this would 
be altered, and a driver nah’ § be as fully employed 
as if ona tramcar. He would have an improved 
load factor, and the expense per mile would be 
reduced. 

It is in the unconsidered trifles of expense that 
we should expect to find the economy of the elec- 
tric system, rather than in one large item, such as 
coal.. The absence of pumping arrangements and 
water cranes, with their trouble during frost, the 
reduction in repairs, due greatly to the absence of 
boilers ; the superior readiness of the motor, as 
compared with the engine ; the greater ease in 
handling ; the less strain on the road ; the smaller 
supervision required ; and the longer hours worked 
by the men, add up to a very important amount 
when expressed in their money value. If we add 
to this 50 per cent. greater earnings, we may 
possibly find ourselves with a net result that will 
justify a considerable expenditure on new plant. 





ARSENICAL SULPHURIC ACID. 

Tue recent epidemic of beer poisoning which has 
created so much commotion in Manchester and 
Salford, and to a less extent in other North of 
England towns, has, as readers of the daily papers 
will be aware, been traced to the use by certain 
brewers of an impure glucose containing arsenic, 
which injurious ingredient was derived from the 
sulphuric acid used in the manufacture—at least, 
this is the firm conviction of those who have gone 
into the subject, though until expert evidence is 
given at the adiemaal inquests on the supposed 
victims, it would be premature to speak as if the 
whole mystery as to the amount of injury the 
arsenic has worked had been. definitely ascer- 
tained. With the general facts of the epidemic, 
and with its ultimate outcome, as far as fixing the 
blame on certain persons is concerned, we are not 
minded here to speak; it is only in the way of 
discussing one or two points in connection with the 
manufacture of commercial vitriol or sulphuric acid 
that we have sought to emulate the example of our 
daily contemporaries by making some reference to 
the subject, which is one, to judge by the tenour 
of some remarks we have read, evidently of con- 
siderable novelty to many of the scribes. 

The fact that ordinary vitriol, as made from 
Spanish pyrites, contains varying percentages of 


arsenic as an impurity, is well-known, and there 
can be but few users of the substance — except, 
perhaps, those who employ it for such nefarious 
as personal assault—who are not quite 

In the earlier days of the manufacture 


purposes 
alive to it. 





it was not so, as the acid was made from brimstone, 
which may be considered as free from arsenic, 
though in common with many other bodies, it may 
sometimes show traces of it. It is now many 
ears ago since a rise in the price of brimstone 
ed to the use of British, and then Spanish, 
om. the latter substance at the present day 

ing the raw material almost exclusively used. 
This pyrites, as obtained from the Rio Tinto 
and Tharsis mines contains varying amounts of 
arsenic, an impurity which has caused the copper 
smelting interest a vast amount of trouble. e 
ore, when pure, contains about a third each of iron, 
copper, and sulphur, but as imported to England 
for use in the alkali manufacture it has more the 
composition of an iron pyrites, the percentage of 
copper being only about 4 or 5. Tt has been sug- 
gested that some of the ore imported during this 
year may have been much more highly arsenicated 
than usual, and thus have led to the greater im- 
purity of the acid made from it. 

The ore, known as mundic in Cornwall, from which 
the arsenic of commerce is obtained, is well known 
to occur under its more general name of arsenical 
pyrites at the Spanish copper properties, and it is 
no extravagant assumption to suggest that a vein of 
this pyrites may have been struck without any 
special attention being drawn to the fact. Colour 
is certainly lent to this supposition by the fact that 
the amount of arsenic found recently in acid made 
in the North of England was decidedly greater 
than is ordinarily supposed to be present. A Ger- 
man authority gave a few years ago some figures 
which he had obtained in the analysis of English 
commercial acid, and the arsenic present was given 
as 0.2 percent. Against this it is to be noted that 
Professor*Dixon, of Owen’s College, has recently 
reported finding 1.4 per cent., a decidedly high 
figure showing unusual contamination. It may be 
mentioned that where a series of chambers are 
connected up to a set of pyrites burners, the amount 
of arsenic found in the vitriol of the first chamber 
will greatly exceed that found in the acid of the 
succeeding chambers ; indeed, the figure may rise 
as high as 5 percent. This fact is, of course, well 
known tothe manufacturer, and advantage is taken 
of it to prepare the well-known Cooper’s Tr dip 
from it by precipitating it with a current of sul- 
phuretted hydrogen. However, to make the pure 
acid purposely by this proceeding would hardly prove 
a profitable undertaking, and it has long been the 
custom where an arsenic-free acid is stipulated for to 
use brimstone as the raw product. This brimstone 
acid, as it is commonly called, in order to empha- 
sise its freedom from arsenic, is made specially by 
certain firms in the North of England, as there is 
a regular demand for it from manufacturers of 
mineral water; a fact which seems to put those 
users of the acid, who also make articles intended 
for human consumption, in a rather delicate posi- 
tion, if it can be proved that they have not exer- 
cised the same degree of caution in this respect as 
have the mineral water manufacturers. 

The present scare may result in showing that in 
all cases it has been the intention to purchase 
arsenic-free acid, but that from some reason or 
other the intention has been frustrated. The fact 
that complaints have not arisen before, and that a 
great many samples of glucose, both imported and 
of home manufacture, have been tested, and found 
quite free from arsenic, certainly goes a long way 
to prove that the samples which have been found 
impure are the victims of some unfortunate contre- 
temps rather than of premeditated design or 
criminal negligence. In one of the communications 
to the Press, by the way, it is evidently taken 
that B.O.V. stands for best oil of vitriol; but 
although it might be possible for legal acumen to 
— that this is so, to the ordinary person who 

as dealings in-the acid it stands for brown, or 
impure acid, and nothing more ; and if any buyer 
fail to recognise this, it must be put down to the 
deficiency of his technical education. 

Considering that the commercial acid costs about 
3l. a ton, and arsenic-free 4/., and that only a 
few per cent. of the acid is required to convert 
starchy matter into glucose, extra cost can hardly 
be pleaded by the sugar manufacturers, unless 
the competition in this line of business is 
very acute; though in saying this we are fully 
alive to the fact that there are many buyers 
of chemicals who will screw the manufacturer 
down to the lowest possible price—a course of 
conduct which, as we know well from various 





instances, is but an incentive to some sort of 


adulteration, and possibly one difficult of detection. 
At the present time, owing to the rise of cost in 
raw products and in fuel, many chemicals have 
necessarily been advanced in price, and where tke 
buyer obstinately stands out against the advance, 
it is quite possible—we may almost say probable 
—that the manufacturer will reduce his quality so 
as to protect himself against absolute loss. But 
we are wandering somewhat from our main topic, 
and will retrace our steps. 

Some few months ago we referred to the subject of 
the Anglo-Sicilian Sulphur Company, and expressed 
the opinion that the action of the ‘‘ring,” as it 
may be called, in practically controlling the sulphur 
imported from Sicily, and produced from alkali 
waste at home, could not be considered in the 
light of the whole facts as other than beneficial, 
To-day, however, we are inclined to somewhat 
modify this opinion, as the higher price of brim- 
stone seems to be acting adversely on the fortunes 
of the pure sulphuric acid manufacturers. These 
latter are, as regards the purchase of their raw 
material, entirely in the hands of the sulphur ring 
or the United Alkali Company, which is practically 
the same thing, and, to judge by what we hear, 
they consider themselves as a decidedly ill-used 
body of men. Whether the high price of brim- 
stone has led to pyritic acid being sold where brim- 
stone acid was sold before, is a matter which, as 
far as our particular knowledge goes, is mere con- 
jecture, but it does not seem beyond the bounds of 
possibility, and it is a point which can hardly fail 
to come up for consideration should any proceed- 
ings, civil or criminal, be taken against those who 
have been primarily responsible for the epidemic 
which has given the advocates of pure beer such a 
lift along in their crusade. 

To touch on another technical point, it used 
to be the prevailing idea among acid manufac- 
turers—and, indeed, the idea is largely preva- 
lent at the present time—that the ordinary 
English pyrites, such as are found in certain coal 
seams, are quite unsuitable for making vitriol. 
As a proof that this impression is erroneous, 
we may say that at a certain acid works in the 
Midlands, where the chief business carried on is 
the conversion of ammoniacal liquor from gas 
works into sulphate of ammonia, the acid is made 
very largely, if not entirely, from coal measure 
iron pyrites, or ‘‘ coal brasses,” as it is also called, 
the material being used both on account of its 
low price and its entire freedom from arsenic. 
Of course an abundant local supply of this pyrites 
is not available in all cases, but the fact that the 
manufacture is quite possible is one that might, 
with advantage, is more generally recognised. 

Sulphuric acid is used in the manufacture of other 
beer materials than glucose, but even if care was 
not taken to use the pure acid, there would be 
little danger to be apprehended, because unlike 
the case of glucose, where the arsenic may re- 
main in the finished product, it would in the other 
cases to which we are referring be arrested or re- 
moved in an intermediate stage of the manufacture. 
All the same it is reassuring to find that it is the 
general rule—the universal rule, in fact, as far as 
our knowledge goes—for the manufacturers of 
these other sh a to use arsenic-free acid, and 
there can be little doubt, in the light of the recent 
stirring events, that brewers who use adventitious 
aids in the conversion of malt into beer will specify 
that the materials supplied must be free from any 
suspicion of the poison which has caused the pre- 
sent commotion. 





ELECTRIC OSCILLATIONS. 

In commencing his third lecture on the above 
subject at the Society of Arts on Monday omens 
last, Professor Fleming stated that he propo: 
dealing with the machinery on which electrical 
phenomena de ed. The idea of the existence 
of a medium through which actions apparently “ at 
a distance ” were propagated was foreshadowed in 
a letter from Newton to Bentley. The fact, after- 
wards proved, that light had a finite velocity empha- 
sised the necessity of such a medium, and it was sug- 
gested by Ampere, Henry, and Faraday, that 
this medium was the same as that serving for the 
pre tion of electric and magnetic inductions. 

o scheme for testing this identity was, however, 
suggested by these physicists. In 1864, however, 
Clerk Maxwell read a paper before the Royal 
Society on a ‘Dynamical Theory of Electro- 





magnetic Force,” which had by a competent 
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authority been pronounced as one of the greatest 
productions of the human mind, and in this 
paper were embodied methods by which the 
assumed identity of the media serving for the 
transmission of light and induction could be 
tested. Maxwell started from the basis that, 
as all forms of energy could be converted 
more or less efficiently into mechanical work, 
they must all in their essence be identical, and are 
perhaps all kinetic ; he therefore applied to elec- 
trical phenomena the equations on which Lagrange 
had established the theory of mechanics. Lagrange’s 
equations connect together the potential and 
kinetic energies and the velocities and forces of a 
connected system of mutually interacting bodies ; 
and Maxwell proceeded to identify the different 
electrical quantities with their mechanical ana- 
logues. Thus, corresponding to the potential 
energy of a mechanical system, we had the strained 
condition of the glass of a charged Leyden jar, 
whilst velocity corresponded to current and me- 
chanical forces to electromotive forces. Maxwell’s 
ideas were not very succinctly expressed, and there 
had been discussions as to how much was really 
included in his statement of his theories. . Hertz 
had dealt with this in the preface to his book dealing 
with Maxwell’s work. The matter was difficult 
to settle, since some things lay on the surface and 
were patent, whilst others were latent in the theory 
but needing digging for. Professor Fleming had 
himself appealed to Maxwell with reference to cer- 
tain difficulties, and had been informed that the book 
was not written mainly for the use of students, but 
for Maxwell’s own satisfaction, and that it was 
meant to complete it in three volumes. This, 
however, was still undone at Maxwell’s death, 
and, in consequence, to use a simile, the statue was 
left merely roughed out, and not finished in detail. 

In dealing with electric and magnetic phenomena 
there was a certain duality in the quantities dealt 
with, as shown by the following Table : 

Two circuits .. Electric Magnetic. 


» agents .. Electromotive Magnetomotive 
forces orces M. 
» effects .. Displacement Magnetic flux B. 
= inether) 
»» qualities ... Dielectric con- Permeability -. 
stant k 
», energies ... Electro Magnetic. 
Two line integrals Volcage V Gaussage or mag- 
netomotive 
forces G. 


Two circuital laws expressed by the following 
differential equations : 
G= dD dQ 


dt. * dt. 


adF dM 
a [ dt. * de. 

The second of these equations represented 
Faraday’s observations, in which a potential was 
produced by the alteration of the magnetic field 
traversing a conductor, whilst the first equation 
showed that changes in displacement were equiva- 
lent to current, and this was proved by Hertz. 
If the whole of the ether were. taken as divided 
up into a series of tubes, and a. displacement 
was moved along one tube, it would create dis- 
placements in neighbouring tubes, which would 
tend to annul the original displacement. These 
secondary displacements would in turn start new 
displacements in tubes still further from the 
original source of the disturbance, and these ter- 
tiary displacements would tend to annul the secon- 
dary ones. The displacement, therefore, was propa- 
gated from tube to tube, a wave of displacement 
spreading through space being the outcome of the 
initial change. Now it was shown in mechanics 
that the total energy of a wave was half of it 
potential energy and half kinetic ; and similarly, in 
a displacement of the kind referred to, the total 
energy was half electric and half magnetic. Thus, 
if E denoted the maximum electromotive force, H 
the maximum magnetomotive force, k the dielectric 
constant of the material through which the wave 
oryee and“ the magnetic permeability, then we 
og the kinetic energy equal to the potential energy, 
r 


kf) =2( 
2 [ 2 ] 2 (3) 
But E varied proportionably to the velocity of 


motion in the magnetic field and to the strength 
of the field, or 


and 


E=veH. 


velocity with which the disturbance passed along 
was given by the relation 


OEE ia 


Vk B 

The absolute values of k and“ were, however, un- 
known, but about the year 1856 or 1857 a method 
of measuring the product of these quantities was de- 
vised. This depended on the fact that there were 
two possible systems of units in which electric and 
magnetic effects could be measured. Thus, if two 
small charged bodies, placed at a unit distant 
apart, attracted each other with unit force, the 
unit current might be defined as that needed to 
to pass the charge on the bodies through a wire in 
one second. Again, if two magnetic poles a unit 
distant apart attracted each other with a unit force, 
each might be taken as unit pole, and the unit 
current might be defined as a current of such 
strength that a unit length of it, at unit distance, 
would act on the unit pole with unit force. The 
ratio of the two currents measured in this way 
in absolute units of length, time, and mass, could 
be shown to be the value of v as given above. 
Kirchoff was the fitst to point out that this proved 
on trial to be practically identical with the velocity 
of light. Many measurements of v had been made. 
The latest, that of Miss M. Maltby, showed it to 
be 3.015 x 1010 centimetres per second, which com- 

ed well with Michelson’s and Newcomb’s value 
or the velocity of light, viz , 2.999 x 101° centi- 
metres per second. 


the dielectric constant and the index of refraction 
of transparent bodies. The relative velocity of 
light traversing air and traversing glass, say, was 
represented by i, the index of refraction ; but these 
velocities were also respectively represented by 





1 and _ 1 os 
View Vk oy 
Therefore, 
p= 8 
Vk oe 


Now, for air, k and » were both taken as unity ; 
hence we should have, for every transparent body, 
the relation 2 

a ky uy’ 

Further, since for almost all transparent bodies 
#, was the same as for air, we got finally the result 
that k the dielectric constant or specific inductive 
capacity of any body must be equal to the square of 
the index of refraction. This provided a critical test 
for Maxwell’s theory, but at the outset there were 
practically no measurements available for the com- 
parison to be made. Maxwell was only able to 
make this comparison in the case of paraflin, the 
dielectric constant of which had been measured in 
the solid state and the refractive index in the 
liquid, and the agreement was pretty good, as it was 
in the case of some other bodies, such as given 
below : 


k. , 
Sulphur 473 489 
Paraffin 2.29 2.02 
Petroleum ... 1.92 1 92 
igh ei Keil 2 07 2.07 
Turpentine ... ne 2 23 2.23 


To these should be added benzine. In all cases 
there was a pretty fair agreement between the two 
quantities, and it was noteworthy that all were 
what chemists would call saturated compounds. 
With other bodies, however, very wide discre- 
pancies were to be noted, as shown below : 


k 4, 
Glass 6.57 2 37 

af 10.1 2.9 

Calcite : 77 2.7 
Fluorspar ... 6.7 2.05 
Mica 6.64 2.52 
Quartz % 455 2 45 
‘Tourmaline 6.5 2.63 
Rock salt .. 5.45 2.31 


No satisfactory explanation of these inconsis- 
tencies could be given for a long time, but it was 
observed that the dielectric constant varied with 
the temperature and with the rate of reversal of 
the strain. When Professor Dewar succeeded in 
preparing liquid air and oxygen in reasonable quan- 
tities, it therefore became of interest to examine the 
value of the dielectric constant at very low tempera- 
tures, and this had been done by Professor Dewar 
and the lecturer in conjunction. The apparatus 
used was represented diagrammatically in Fig. 1. 

The apparatus was exceedingly delicate, and 





Hence on substituting it would be found that the 


Maxwell later on showed a connection between’ 


discharge a perfectly steady deflection could be 
obtained. Possible errors owing to the conduc- 
tivity of the dielectric were agence for by chang- 
ing the galvanometer from the charging to the dis- 
charging circuit. If there were any conductive flow 
across the dielectric the deflection observed would 
differ in the two cases. The sensitiveness ob- 
tained was such that the capacity of the connectiog 
wires was appreciable, and it was easy to measure 


Fig. 1. 
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The condenser isshown at C, and is connected at one end 
to a vibrating — t, and at the other to a forked cir- 
cuit having in one branch a galvanometer and in the other 
a battery. As the tongue ¢ vibrates ib alternately 
charges the condevser from the battery, and discharges 
it through the galvanometer. The tongue is kept in 
vibration by an ee M, through which rapidly 
broken currents are sent by the tuning-fork “make and 
break” shown above at P. The tongue is tuned so 
as to have the same period of vibration as the tuning- 
fork, and in Professor Fleming’s experiments made 100 
vibrations a second. 

















the capacity of an ordinary Leyden jar. One of the 
so-called gallon size has a capacity of about ;j}, 
of a microfarad ; and the human body proved to have 


a capacity of about i000 microfarad. 

Using the apparatus on the table, Professor 
gee measured the dielectric constant of petro- 
leum oil, showing it to be in the neighbourhood of 
2, and next described the form of condenser used 
in the experiments on liquid air and liquid oxygen, 
which is illustrated in Fig. 2. This consisted, he 








said, of a brass conical casing in which fitted a brass 
plug, ground to a fit. A: micrometer screw at 
the top could be used to raise or lower the plug, 
and provided a means of accurately estimating the 
thickness of the dielectric between the plug and the 
case. A glass tube at the bottom served as a guide 
to the plug, and kept it concentric. The advantage 
of the conical form was that the plug could follow u 
any contraction of the dielectric as it cooled. 
Measurements were made—first, with air, and 
secondly, with the dielectric to be tested. Special 
interest attached to the observations made with 
liquid oxygen, which differed from most liquids in 
having a magnetic permeability measurably different 
from that of air, and it was further an exceedingly 
good insulator. The refractive index, reduced so 
as to correspond to waves of infinite wave length, 
was found to be 1.2181. The magnetic permeability 
# was 1.0041, and the dielectric constant k, as 
found by two different methods and by independent 
observers, was in the one case 1.491, and in the 
other 1.461. Taking the mean of these, we had 
k » = 1.484, and ? = 1.4837—a remarkably close 
agreement. 

Some results obtained with other bodies were col- 
lected in the Table on the next page, and showed 
how greatly the value found for the dielectric con- 





by using sufficiently rapid rates of charge and 


stant depended on the temperature of experiment. 
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k at k at Refractive 
15 deg. C. —185deg. C. Index i. 

Water e 80 2.4 78 
Glycerine he 56 3.2 
Ether alcohol ... 25.8 31 1.8 
— ce 2.14 1.95 
Castor oil 478 2.14 1.85 
Olive ,, bes 3.16 2.18 
Carbon bisul- 

phide ... a 2.67 2.24 


All these bodies were unsaturated chemical com- 
pounds. Thwing had published a formula for the 
dielectric constant of bodies as dependent on their 
chemical composition when measured at normal 
temperatures, viz. : 


k= a5e -| ay m + &e. + Cag n. + to. | 
In this formula a represented the atomic weight 
or the combiving weight of a radical, D the specific 
gravity of the body, n the number of atoms or 
radicals, whilst c represented a constant which for 
different radicals had the following values : 


OH c = 31 CH, e= 11 
CO c = 20 CH; ce =1.2 
NO, c = 21 CH, c=13 


Thus water might be represented by H (OH). Its 
density was unity and its molecular weight 18. 
Substituting in the above formula we would get 


b=? 1 x1 + 31 x 7 x1] = 76 


which agreed with the observed value at normal 
temperatures. 

Experiments on frequency showed that the 
dielectric constant was greatly dependent thereon. 
A mechanical analogue was viscosity. Thus a 
block of pitch could be made to vibrate like a 
tuning-fork acting in regard to rapidly-changing 
forces like an ordinary solid, but a weight allowed 
to rest on a block of pitch would gradually sink 
completely through it. Hence, in measuring the 
dielectric constant it was necessary to choose a 
suitable frequency of charge and discharge. An 
increase in frequency had the same effect aa a 
lowering of temperature. Thus, with a sufticiently 
great frequency the constant for ice even at ordi- 
nary temperatures was between 2 and 3, instead of 
about 80. 

Before concluding the lecture, Professor Fleming 
referred to some modern theories of the constitution 
of the ether. Nearly every theory went in turn 
through the stages of birth, maturity, and decay. 
At the outset, the ether was conceived to be of the 
nature of a highly rarefied gas; but polarisation 
showing the existence of transverse forces proved 
this conception untenable. Next, it was suggested 
to be an elastic solid resembling a jelly, and 
capable of supporting transverse oscillations; but 
there were on this 7 difficulties in explain- 
ing the aberration of light. The latest theory was 
originated by McCallagh, but had been developed by 
Dr. Larmor. On this theory the particles of ether 
did not resist motion over each other, but did resist 
rotation in any direction. Each element, in short, 
resembled a sphere filled with gyrostats. On this 
hypothesis, Larmor had developed a very consistent 
theory of ether and matter. The latter was made 
up of electrons, which were defined as strained 
forms in the ether. As an illustration, a strip of 
paper might be twisted and the ends gummed to- 
gether. Then some portion of the whole strip 
would havea twist in it, ¢.e., astrain, and this strain 
could occupy any particular portion of the strip, 
being easily moved from one portion to another. 
An electron was a sphere, having such strains 
along every radius, which locked each other. 
If a right and left-handed strain approached each 
other, the one would tend to counteract the 
other, and the potential of energy of the strain 
be diminished. Hence, from the principle that the 
potential of a system always tended to a minimum, 
unlike electrons should attract each other, and 
similar electrons repel each other. Thus, in the 
case of the strip of paper: if before joining 
the énds, a right-hand twist was given to one 
end of the paper and a left-hand to the other, 
the two strains would tend to run into and annul 
each other. These little particles were supposed 
to be electricity, and atoms were built up of these 
electrons in stable rotation round each other, each 
atom being, so to speak, a miniature solar system, 
and hence all matter was, so to speak, solidified 


electricity. If, therefore, Maxwell demons set to 
work on the lecture table, for instance, and picked 
out and separated the positive and negative elec- 





trons, the whole substance would i 5 and 
we should have instead two gigantic charges of 
electricity. 

In conductors it was assumed that a certain 
roportion of the electrons were free to move. 
These free electrons were half positive and half 
negative ; and when a current passed along a wire, 


| what happened was merely that these electrons 


sorted themselves out, part moving in one direction 
and part in the other. The increase of conduc- 
tivity with reduction of temperature was likened 
to the e of a man across a traflic-crowded 
street. If the traffic were stopped he would 
experience less difficulty in getting through. 
Similarly, when molecular movement was checked 
by a reduction of temperature, the electrons passed 
een more readily. In non-conductors these free 
electrons were less numerous. At present this 
theory was merely a mathematical hypothesis ; but 
a theory should not be judged by its absolute truth, 
but by its success in providing a terminology 
adequate to the description and the grouping 
together of experimental facts. This, in_ itself, 
was a great aid to progress, and fully justified the 
formulation of theories ; but these theories must 
considered merely as clues to the truth, rather than 
as absolute truth themselves. 





THE SMITHFIELD CLUB SHOW. 

THE mechanical engineer who visits the Smith- 
field Club Show does so in a spirit of pessimism, 
but faintly tempered by hope. Whilst the assertion 
that there is nothing new under the sun is, perhaps, 
too sweeping a generalisation for this inventive age, 
it is but seldom that any of these novelties 
make their first appearance at the Agricultural 
Hall, Islington. e exhibits of the principal 
firms have a certain resemblance to the laws of the 
Medes and Persians, in that they alter not, and 
year by year one sees precisely the same patterns, 
occasionally, we suspect, the same machines, mak- 
ing their appearance at the stands. No doubt the 
acsemalned experience of many years of manu- 
facture have made it exceedingly difficult to. make 
any really radical improvements in the ordinary 
agricultural or traction engine, and there is an 
immense advantage in having thoroughly well- 
designed aintaed patterns and sticking to them ; 
but it is to be hoped that constructors of farm 
machinery are, nevertheless, keeping their eyes 
open for possible improvements, and have not 
fallen into the condition of our tool builders 
some ten or fifteen years ago, when the same 
patterns were carefully reproduced year after year, 
and a client’s custum was solicited, not because a 
machine would do more or better work than its 
carga but because it was merely a well- 

ished article, emphasis being Jaid, therefore, on 
the mere sestheanteal as opposed to the intellectual 
side of machine-tool building. 

As matters stand, any description of the principal 
exhibits resolves itself into practically a mere cata- 
logue. Thus, Messrs. Richard Hornsby and Sons, 
Limited, Grantham, have a display of quite their 
usual character, including a portable steam engine 
and thrashing machine, and a Hornsby-Ackroyd oil 
engine of 64 brake horse-power. Messrs. Richard 
Garrett and Sons, Limited, of Leiston, show 
a large semi - fixed compound engine, capable 
of indicating 60 horse-power. The engine has 
cylinders 9 in. and 13 in. in diameter by 14 in. 
stroke, and is fitted with Rider valve gear operated 
by a Proell governor. As in the case of the firm’s 
portable engines, the firebox of this engine has a 
corrugated crown, roof stays being entirely dis- 
ee with. This plan is, of course, not new, 

aving been used by Messrs. Garrett for many 
years past, but is of interest in that it differentiates 
the boilers of this firm from those of other makers, 
who, we believe, without exception, use the usual 
roof stays. A cloverhuller, with double drums and of 
a type not previously exhibited in this hal], is shown 
at this stand. The machine may be considered as 
a modified thrashing machine, and is used to sepa- 
rate clover seeds from the stalks. The exhibit 
of Messrs Robey and Co., Limited, of the Globe 
Works, Lincoln, appeared to be practically identical 
with that of last year, and included a horizontal 
engine fitted with the Richardson valve gear, and 
an oil engine as well as agricultural engines. 
Traction engines are exhibited by Messrs. W. 
Tasker and Sons, of Andover ; the Wantage En- 
gineering Company; Messrs. Ransome, Sims, 
and Jefferies, Limited, of Ipswich ; Messrs. Charles 


be | Dorset. 





Burrell and Sons, Limited, Thetford; Messrs, 
Brown and May, Devizes; Mr. Wm. Allchin, 
Northampton; and Messrs. John Fowler and 
Co., Limited, Leeds. A special interest attaches 
to the latter exhibit, since one of the engines 
shown is identical in design with the armoured 
engines provided for South Africa, though, of 
course, the armour is absent. 

Messrs. Wm. Foster and Co., Lincoln, show a 
high-speed vertical enclosed engine, having a cy- 
linder 8} in. in diameter by 8 in. stroke, and 
fitted with a Robinson crankshaft governor, 
which, it will be remembered, permits of an 
engine being speeded up whilst running. In ad. 
dition to this vertical engine the firm also show 
a two-cylinder horizontal engine, an 8 horse- 
power portable engine, and a small 14 horse-power 
vertical engine and boiler combined. There seems 
to be a demand for these small engines nowadays, 
which, considering the excellent results given by 
oil engines is not a little notable, but we observed 
a number of these diminutive engines in different 
parts of the hall, a very neat specimen being shown 
at the stand of Mr. E. S&S. Hindley, of Bourton, 
This engine has 4 in. by 4 in. cylinders, 
and can be run at a speed of 600 revolutions per 
minute. When supplied with steam at 120 Ib. 
pressure it is rated at 7 brake horse-power, though 
it occupies a floor space of but 2 ft. by 2 ft. 6 in. 
Messrs. Ruston, Proctor, and Co., Limited, of 
Lincoln, in addition to portable and _ traction 
engines, show a handsome horizontal engine fitted 
with Rider valve gear and having its governor 
driven by the ingenious chain introduced by Mr. 
Hans Renold, of Manchester. This chain, it will 
be remembered, is used with ordinary spur- 
wheels instead of sprocket wheels, and we under- 
stand has been adopted by the Brown and Sharp 
Manufacturing Company, of Providence, R.I., for 
use on some of their machines, which is a distinct 
compliment to a British manufacturer. The firm 
also show their Ruston oil engine, now well known. 

Messrs. Marshall, Sons, and Co., Limited, of 
Gainsborough, have a varied display of traction, 
portable, vertical, and horizontal, engines, but the 
exhibit is practically identical with that of last year, 
the workmanship being, as usual, admirable. One 
of the horizontal engines shown is fitted with Proell 
valve gear. At the stand of Messrs. J. and F. 
Howard, of Bedford, the only item of general 
interest is the portable oil engine shown, and some 
specimens of tip wagons for light railways. The 
principal feature of the stand occupied by Messrs. 
E. R. and F. Turner, Limited, Ipswich, is a collec- 
tion of corn-crushing mills, though a horizontal | 
engine of 6 nominal horse-power is also shown. 

The Darby Land Digger Syndicate occupy a 
stand on the south side of the great hall, and 
show one of their digging engines, and near by 
is to be found the stand of Messrs. Crossley 
— aso ah es ag who — & 
portable oil engine capable of giving 15 horse- 
power on the brake. This engine is provided with 
self-starting gear, air being compressed into a 
cylinder whilst the engine is running, and after- 
wards used when it is -necessary to start the 
engine after stopping. To insure uniform running, 
Messrs. Crossley Brothers have now closed in the 
whole back of their engine, shielding it from wind. 
The Campbell Gas Engine Company, Limited, of 
Halifax, show an oil engine, intended for dynamo 
driving, and capable of giving 10} horse-power on 
the brake. Messrs. Allen and Barker show their 
A B oil engines, in which no pump is used for sup- 
plying the oil to the vaporiser, and the engine is 
governed by throttling the charge and not by 
missing explosions. The ‘‘ Trusty” engine, both of 
the portable and fixed types, is shown at the stand 
of the Shillingford Engineering Company ; whilst 
near the main entrance are to be seen specimens of 
the Tangye oil and gas engines. Oil engines are 
also shown by Messrs. Blackstone and Company, 
of Stamford. : 

An unusual exhibit at shows of this nature is to 
be found at the stand of Messrs. C. W. Burton, 
Griffiths, and Co., of Ludgate-square, E.C., who 
show the same machine-tools as at the Stanley 
Show. These were fully described in our issue 
of November 30. In the galleries above the 
main hall the famous Canadian firm of Messrs. _ 
Massey-Harris, Limited, Toronto, are display- 
ing their Paris exhibit, consisting of a sheaf 
binder and mower. ll the bright —— of the 
metal work are nickel plated, and the machines 
generally have a superfine exhibition finish. 
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‘nteresting new departure is to be found at the 
il of Messrs. F.C. Southwell and Co., of 75, 
Southwark-street, S.E., where a motor mowing- 
machine, made by the Deering Harvester Company, 
of Chicago, is to be seen. The machine shown is 
the same as was exhibited at Paris, and is still, we 
gather, considered to be in a more or less experi- 
mental stage. The engine uses petrol, and has 
two cylinders. The steering, ne and revers- 
ing are all governed by a single handwheel. This 
machine was certainly the only striking novelty in 
the show. 





THE SUPERSESSION OF THE STEAM 
LOCOMOTIVE. 

On Thursday, the 6th inst., the discussion was 
resumed, before the Institution of Mechanical Engi- 
neers, of Mr. W. Langdon’s paper, ‘‘ On the Super- 
session of the Steam by the Electric Locomotive.” 
The earlier part of the discussion was reported by 
us last week. 

Mr. Robert Hammond was first called upon by 
the President. He said that the paper opened an 
immense new field to electrical engineers, both 
young and old, and reminded them of the great 
achievements that their science had already made. 
He remembered the astonishment with which the 
assertion that electricity could compete with gas 
for lighting was received. Now the wonder was that 
gas could still exist. Last year matters entered ona 
new stage by the passing of the Power Bills. Now 
financiers could show the faith that was in them, 
and distribute power to factories. Mr. Langdon 
did not deal in generalities ; he not only said what 
he thought was possible, but he showed how to 
carry it out. He stated the capital required for 
working 50 miles of the Midland Railway, and he 
explained exactly what it would cost. Finally, 
he compared the result with the recorded cost 
of 25 years’ working with steam, and showed 
an annual saving of a quarter of a million sterling. 
The saving would be greater had he not taken an 
average over such a long period, for the expense 
of hauling trains was rising. Mr. Raworth had 
deprecated criticism of details, and begged them 
to keep to the financial aspect, as that was what 
determined the action of shareholders. It seemed 
to him (the speaker), however, that electrical engi- 
neers were interested in the details, and that the 
audience before him were competent to criticise 
them. The questions were : (1) Is the plan of run- 
ning full-gauge railways by electricity feasible? And 
(2) Were the estimates sound ? Certainly it was fea- 
sible, and they might let it go forth to the world as 
their opinion. Already for eighteen months full-sized 
electric trains had run on the Bergdorf-Thun Rail- 
way, which had a length of 25 miles. A still 
longer line was under construction by Schuckert 
and by Ganz, extending 75 miles, and ultimately 
intended to be 110, when it would reach Milan. 
It was to be worked with alternate currents 
at 20,000 volts, reduced to 3000 on the cars, 
which would have three-phase motors. He had 
been over a part of the line, and had seen the cars. 

Mr. Hoy (Lancashire and Yorkshire Railway) 
sent a letter to the secretary in extension of his 
remarks at the previous meeting. He controverted 
Mr. Langdon’s statement that locomotives used 
much coal while at rest in stations and sidings. He 
said this was not the case ; with the damper closed 
and the firedoor open, combustion practically 
ceased, whereas in a power station fuel was used 
continuously to keep the engines running, whether 
there was any work for them to do or not. 

Professor George Forbes said that he considered 
the paper hardly suited the Institution. It was 
too general, and not sufticiently worked out in 
detail ; the cost had not been gone into accurately. 
Of course stationary engines were more economical 
than locomotives; that was admitted, and that 
was about all the paper proved. It was certainly 
interesting to engineers, but it was not novel. Of 
course, to outsiders it was both interesting and novel, 
and it seemed to be intended for such. The subject 
was an old one ; and, except for the statistics of 
trains on the Midland Railway, he saw nothing 
fresh in the paper. Mr. Langdon had chosen a 
most favourable piece of line. If electric haulage 
was to pay, there must be a crowded traffic. He 
(Professor Forbes) had often spoken on the subject 
since 1879, and both he and others had kept at it, 
having arrived at the same conclusion as Mr. 
Langdon. He had carried out detailed investiga- 
Yon of the cost of running the City and South 





London Railway, certain railways in the United 
States, and the Egyptian railway to Khartoum. He 
had pointed out to the Sirdar that after the line 
extended 100 miles from Wady Halfa, three trains 
out of every four would be entirely loaded with 
coal and water. He had suggested the use of 
stationary engines and electric locomotives, but 
there was not time to carry out that plan. Mr. 
Garston had also asked him to consider how to 
work the Nile railways by electricity, and he had 
gone very fully into the details of capital expendi- 
ture and working costs. In 1898 he had written a 
popular article for the Engineering Magazine, in 
which he had stated that the electric locomotive 
was cheaper than steam up to 40 or 50 miles from 
the power-station. The locomotive used 5 lb. of 
coal per horse-power hour, and sometimes several 
times as much as that. It would be possible, if it 
were desirable, to criticise the details of the scheme 
very severely ; not a single item was right. For 
instance, under the conditions set forth, there 
should be 6.6 square inches of section of copper 
in the contact rail, and this cost would be 300,0001. 
instead of 70,0001. as put down. 

Mr. Huddlestone(Central London Railway) hardly 
agreed that it was unnecessary to deal with de- 
tails. Were not the savings set forth details? He 
would turn to the coal consumption. Mr. Raworth 
said he had calculated the energy required for the 
traffic at double that arrived at by Mr. Langdon. 
The author had certainly underestimated the power 
required to work heavy railways. His formula 


T=3+ 7 
250 


was correct for high speeds, but was not so for low 
speeds ; further, it assumed that the track was 
level and straight. When applied to mineral 
traffic, it gave a pull of 54 1b. per ton, which was 
quite impossible on English roads. It was more 
like 10 lb., and even then a further allowance must 
be made for starting, stopping, &c. In the address 
of Mr. 8. W. Johnson (Derby) there was an account 
of experiments made with different classes of traffic, 
and from these he found the coal consumption per 
train-mile to be for passenger trains, 36 lb.; goods 
trains, 53 lb.; mineral trains, 62 lb. The first 
agreed well with the figures of other observers. 
Messrs. Adams and Pettigrew (Proceedings Insti- 
tution of Civil Engineers) found that a train of 
250 tons required 30 lb. of coal per mile on a fairly 
easy road. Mr. Smith (Proceedings Institution of 
Mechanical Engineers) gave 40 lb. for a train of 
260 tons. Mr. Webb’s special train of 420 tons 
required 44 lb. per mile. These figures were fairly 
in agreement. 

It had been found that express trains required 
600 horse-power on the London and South-Western 
Railway, and 550 to 800 horse-power on the North- 
Eastern. These were very different from Mr. 
Langdon’s figures. He would have been more 
correct if he had taken 600 horse-power for his 
express, and not much less for ordinary passenger 
trains. Any locomotive superintendent would 
suggest 400 horse-power fora mineral train. When 
these figures were added up they came to 6100 
horse-power, instead of the 3890 horse-power 
calculated by Mr. Langdon. The consequence was 
that the output of 5000 kilowatts must be raised to 
9000 kilowatts, or very nearly doubled. That 
would entirely upset the whole of the calcula- 
tions and the deductions drawn from them. 
Turning now to another aspect of the ques- 
tion, Mr. Langdon reckoned the coal consumption 
of his stationary engines at 3 lb. per kilowatt. 
Where did he find support for that figure? Not 
on any electric railway. With fourteen trains run- 
ning per hour, on the average, the power would 
vary enormously from time to time. It was not 
possible to get a horse-power from 2 lb. of coal per 
hour. It was probable Mr. Langdon would require 
4 lb. to 441b. per kilowatt-hour, and he would then 
consume 85 lb. per train-mile, instead of 50 Ib., as 
on the Midland at present. He knew the facts of 
two electric railways ; they had compound engines, 
and more trains than on the District line, and yet 
they consumed more coal per train-mile. Mr. 
Cunningham had > coal consumption on the 
Central London ilway at .4 Ib. to .5 lb. per 
ton-mile. That was probably a little too heavy, 
but it might be put at .4 lb. This would not 
compare with the existing consumption on the 
Midland. Neither of the Metropolitan railways had 
any switchback arrangement, nor. had the Liver- 
pool Overhead line, except at one point. The 





Central London Railway was built on the switch- 
back principle throughout, and 30 per cent of the 
work was done by that arrangement. The District 
Railway burned 32 lb. of coal per train-mile, the 
trains weighing 120 tons, or .25 lb. per ton-mile. 
Certainly it used the best possible coal, but the 
quality of thecoal would not account for its advan- 
tage over the .4lb. per ton-mile of the Central 
London Railway. With South Wales coal the 
electrical railway might get down to .3 lb. per ton- 
mile, but certainly not to .25lb. In conclusion he 
thought that Mr. Langdon must abandon the whole 
of his savings from coal. All his other sources of 
economy might be admitted, but not this. 

Mr. Campbell Swinton did not agree with Pro- 
fessor Forbes that the paper was not suitable for 
reading and discussing hefore that Institution. He 
thought it a most suggestive paper. A year ago 
he had conversed on a similar subject with Mr. 
George Westinghouse, and learned that that gentle- 
man did not contemplate the use of electricity on 
main lines. It was only for short suburban lines 
that he considered it suitable. Some time ago he 
(Mr. Swinton) had considered the application of elec- 
tricity to a railway 50 miles in length. .He made 
complete estimates, and brought the cost of equip- 
ment to a little more than Mr. Langdondid. There 
the resemblance ceased. He could not understand 
Mr. Langdon’s figures for the cost of cables and 
contact rails. The cost was put at 140,0001. In 
his (the speaker’s) case there was less power, fewer 
trains, less generating plant, and yet the cables 
cost more. There was one possible source of 
economy Mr. Langdon had not taken advantage 
of, namely, three-phase motors. That would save 
the rotary converters. He knew no reason, except 
Board of Trade rules, why 3000 volts should not 
used on the locomotives. There would then be 
less capital outlay, more efficiency, and no attend- 
ance at the substations. 

In reply to Mr. Mark Robinson’s advocacy of 
small stations, he would remind him that last 
session a House of Commons’ Committee sat for 
several weeks to take evidence as to the economy 
of large electric stations, and as a result they 

ed the Power Bills. Mr. Robinson said that 
ane stations offered no economy in coal. Coal 
was a very small matter. It was in capital cost, 
and therefore in interest and depreciation, that the 

t saving was made, You could spend money 
on all kinds of labour-saving and other machinery 
if the station were large enough. The maximum 
economy was not reached at 10,000 horse-power. 
He would be more inclined to put it at 100,000 
horse-power. 

Mr. Walton said he could not agree with Mr. 
Hammond that everything in the paper was good. 
Mr. Langdon was wrong about the tractive power 
required. It was far too low. It worked out to 
26 watt-hours per train-mile, while the best result 
yet got on an electric railway was 40 watt-hours. 
Molesworth gave the resistance per ton-mile fora 
certain weight and speed at 22.6 lb., or 827 horse- 
power. For a corresponding train, Mr. Langdon 
reckoned 477 horse-power. This was Mr. Lang- 
don’s weak point ; he had assumed his electrical 

wer too low. As for 3 lb. per kilowatt-hour, he 
tthe speaker) should put it at 4.4 lb. to 5 lb., and 
call that good. Three pounds had never been 
attained on a railway. Mr. Cunningham had said 
that 70 watt-hours were required, besides those 
needed for lifts and lights. On his line they used 
64.9 watt-hours for everything per ton-mile, and 
50 without the lighting. Several trials had given 
49.5 watt-hours. Mr. Cunningham had placed the 
coal consumption at .5 lb. perton-mile. They used 
44 lb., which equalled 6.4 1b. per kilowatt hour. But 
it was very cheap fuel, and it would be better to 
speak of its cost than its weight. Mr. Langdon 
had allowed 24 per cent. for leakage. This was 
excessive ; it equalled 34 amperes per section, or 
170 amperes in all. The insulation resistance was 
only a, which was ridiculously small. 

Mr. Lawson thanked the author for his paper. 
He considered, however, he had taken too low a 
figure for the coal consumption, and contrariwise, 
he had underestimated the efficiency of the motors 
and the transmission. The transformers should 
have an efficiency of 97 per cent., and the trans- 
mission of 93 percent. The over-all efficiency ought 
to be 71 per cent. Ifthe author had used three- 
phase motors he could have got 62 per cent. at his 
own figures. On his (the speaker’s) assumption he 
would get 75 per cent. This would reduce the coal 
consumption very considerably. If there were 
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frequent stoppages the amount of coal used would 
iner very much. 

Mr. Alexander Siemens said that the subject of 
the paper was the total supersession of the locomo- 
tive, but it dealt with a special case which was 
highly favourable to electricity. They all knew 
that when there were eleven or twelve trains to 
pull per hour, electricity could do it economically. 
That was not in need of proof. Mr. Langdon 
could still afford to put down heavier conductors ; 
he could afford to abandon his saving in coal. 
But when the whole of the Midland system was 
considered, the matter took another aspect. Was 
Mr. Langdon going to stop his Scotch expresses at 
Bedford to change locomotives? And how about 
the sections which had only two or three trains 
per hour? There would be no chance vf economy 
there. 

Major Cardew said it was interesting to note what 
short hours a locomotive worked on an average. Evi- 
dently there was a great economy possible in wages. 
The losses in waiting, for wages, coal, and water 
were very great. r. Langdon dealt with the 
traffic as it existed, but if electric driving were 
introduced it would be greatly altered. The trains 
would be shorter and much more frequent. He 
had seen the Budapest electric line and it was 
admirable. They coupled the three-phase motors 
in series at starting and stopping, and they acted 
splendidly. 

Mr. Segundo referred to Mr. Langdon’s coal con- 
sumption of 3 lb..per kilowatt-hour. He (the 
speaker) had looked up some data bearing on 
the subject. He had worked out the figures for 
seven stations on the Continent, and the average 
was 4.5lb. He, therefore, thought that 3 lb. were 
too little. But we did not know what the load 
factor would be. So far, electric railways had been 
built for the purpose ; there was no record of elec- 
tric work on an ordinary main line. Mr. Langdon 
had not suggested how the through traffic was to 
be dealt with, and also the freight traffic. The 
tendency was towards shorter trains for passengers 
and longer trains for freight. It was evident that 
the frequent starting of heavy goods trains would 
be hard upon the station engines. There was 
another point which was worth noting. Ina steam 
locomotive only half the weight was available for 
adhesion, whereas in an electric locomotive all the 
wheels were driven. Consequently an electric 
locomotive need be only half the weight of a steam 
one. If the steam locomotive were superseded, it 
might be possible for all the towns on a railway to 
supply current to the line. Mr. Raworth had 
suggested they should keep to the financial aspect 
of the problem. But the future was pregnant with 
great events, and it was most desirable that they 
should look forward, and by study and discussion 
— themselves to regain the trade they had 
ost. 

Mr. Sprague, who was asked to speak by the 
President, said that he found a divided camp ; there 
were some who supported the author and some who 
opposed. For his part he asked them how they would 
set about an electric railway, and what would they 
do. There was no problem of that kind which did 
not command his attention. He expected pro- 

Is and criticisms as helpful towards progress. 

e could, however, safely say that an electric rail- 
way on steam lines was absolutely impossible. 
There was no question of the supersession of the 
steam locomotive, because the electric locomotive 
did not exist that was capable of the same service. 
In speaking of the dynamo and of the fixed motor, 
there was good ground to go upon. They were 
built and guaranteed to do certain work con- 
tinuously—hour after hour—with a certain rise of 
temperature, and they would do it. They would 
also carry a temporary overload. But railroad motors 
were rated on adifferent plan. They were called 50 
horse-power or 100 horse-power, but the figures 
meant nothing but deception. They would carry such 
loads for an hour, and, perhaps, 50 per cent. more 
for 10 minutes in addition. But that was about 
the limit. Sense taught them that if electricity 
was to compete with steam they must not adopt ex- 
ceptional figures. There was only one way to rate 
motors, and that was on what they would do hour 
after hour. Mr. Langdon’s Table gave some 
curious figures, and although they were underesti- 
mated, he would take the case of the train requiring 
477 horse-power. Where was the electric locomo- 
tive that could give that power. It would have to 
run on two, or at most, three axles. The motors 


had to be built to limitations of space in respect of 


gauge, height from ground, and the like. Such 
motors were now rated at 150 horse-power, with 
75 degrees rise of temperature. But if energy 
were poured into them continuously they would 
not stand more than 35 kilowatts. The four 
would not, therefore, give 140 kilowatts. But 
a locomotive wanted a lot more power than 
that. The only way to solve the problem was 
to have smaller units and put motors on each 
car. It was impossible to get all the power out 
of one- locomotive ; each car must be a locomo- 
tive. Weight would be saved, but even then he 
doubted if there would be any saving of coal. 
Would it not be possible to change the character of 
the service, and have more trains with shorter 
intervals. The electric locomotive had not a pro- 
mising future for main line traftic. 

Professor Carus Wilson said that it was not on 
main lines that electricity would appear first. What 
they wanted to consider was how it would appear. 
There were certain well-known facts in railway 
management. First among these was the circum- 
stance that branch lines were unprofitable. The 
Board of Trade returns showed that over the Mid- 
land system there was an average profit of 10d. per 

assenger train-mile. Now, at Bedford four branch 
ines converged, having six passenger trains on each 
per day ; therefore, their profits might be assumed 
at 5s. per mile perday. But when they reckoned 
the main line trains, they found that those lines 


were five times as profitable per mile as the|q 


branches. Secondly, the branch lines were the 
cause of the greater part of the unpunctuality, 
which was such a cause of annoyance and loss 
to the public. They were insufficiently manned, 
and when there was a rush of traflic, it could 
not be dealt with promptly, and the result was 
delay, which extended far beyond the branch itself. 
Thirdly, that because of infrequency of service the 
present traffic on the branches was managed by the 
tramways, which offered more frequent facilities 
to the public. He calculated that on each of the 
four lines out of Bedford there were required 265 
third-class passengers per mile per day to make 
the existing profit. To increase the traffic to bring 
it to a parity with that on the main lines, the 
service must be augmented from a train every two 
hours to a train every half hour. At least 75 per 
cent. more passengers were needed. He esti- 
mated the running cost of a steam train, at 
1ld. per mile, and the same fora motor train of 
60 tons. If the train were broken into four and run 
at half-hour intervals, each would still cost 11d. per 
mile, and 75 per cent. more passengers would be 
required to pay the extra cost. But by electricity 
trains could be run by two men for 6d. per mile, 
and it would only require 30 per cent. more pas- 
sengers than at present to support a half-hour 
service. Surely that number would respond to the 
better facilities. Then they would get the same 
profit as now. Fifty per cent.-increase would 
double the profit on that line, and everybody 
would be benefited, both the public and the 
shareholders. 

The President then called on Mr. Langdon to 
reply ; ten o’clock had already struck, and the 
available time for discussicn was exhausted, 
although not the list of those who had sent in their 
names as desiring to speak. 

Mr. Langdon said his paper was the outcome of 
success already attained. ere were many electric 
railways in full operation, and there was no ques- 
tion as to their practicability. All that remained 
to be determined was what degree of economy 
would attend electric working on large systems. 
That was what he had attempted, and there was no 
better body to discuss the subject than the Institu- 
tion of Electrical Engineers. It was quite possible 
that some of his deductions were erroneous, but at 
any rate he had been quite unbiassed, and he had 
not indulged in any optimistic visions as regards 
electricity. He was quite certain, nevertheless, 
that the t railways of the country would be 
worked electrically some day. It would not be in 
his time. But he might see something done to- 
wards it, and there were many before him who 
would see a great deal. Professor Forbes had 
criticised his deductions well, his purpose had 
been to evolve certain results as the economy of 
electric working, and he had taken a practical case 
on which to base his calculations. The discussion 
had shown that the profession was not as assured 
on everything relating to electric railway working 
as Professor Forbes appeared to be. Of course, 





he had taken a favourable piece of line, where the 





traffic was heavy, because he was dealing with 
main line working, and not with tramways. As 
to the traction formula he had adopted, it had 
been given him as the result of absolute experi- 
ment, but possibly it was more correct for pas- 
senger traffic than for goods and minerals. Mr. 
Mark Robinson had advocated smaller stations, but 
did he remember that these would have a very 
irregular load as the trains passed from section to 
section. The table in the paper demonstrated that 
even on a central station the load would fluctuate a 
good deal during the day, although not every few 
minutes as it would in local stations. He had cal- 
culated the costs with local stations, and he made 
them 8.2d. per train-mile, as against 7.96d. with 
a central station. He had been attacked because 
he had assumed 3 1b. of coal per kilowatt-hour, 
but there was evidence in favour of his assumption. 
Mr. Cunningham had suggested 3.6 1b.; the Hon. A, 
C. Parson 2} lb. Enorneerine had stated the con- 
sumption of the Metropolitan Company of Chicago 
tobe 1.75 lb., and of the Boston tramways to vary 
between 2.66 lb. and 4.13 1b., while at Brooklyn 
it was 3lb. The Engineer, of May 25, gave the 
consumption at Berlin at 2.1 1b. with superheat, 
and 2.3 lb. with saturated steam. The station 
staff charges had not been criticised, but Major 
Crompton said that the wages on the locomotives 
could be reduced. Possibly they could, but he 
had avoided contentious matters of that kind. He 
uite agreed that great economy would follow the 
removal of the boiler. Reference had been made 
to three-phase motors, but they would interfere 
with simplicity of arrangement, and that was most 
important. The two contact rails would be a great 
complication. Very much of the difficulty, in any 
case, lay in getting the current to the train. Should 
the contact rail be between the lines, or outside. The 
latter place would be much more convenient. There 
would always be danger of shock to the men. Mr. 
Sprague had told them that it was not possible to 
get the necessary power on an electric locomotive. 
That came as an entire surprise to him. 

At this point the President said that as the hour 
was so late, he would ask Mr. Langdon to communi- 
cate the remainder of his remarks in writing, to be 
incorporated in the Journal, and the meeting came 
to an end. 





THE ‘‘HATSUSE.” 

Tue Japanese battleship Hatsuse, built by Sir 
W. G. Armstrong, Whitworth, and Co., Limited, 
from designs by Mr. P. Watts, and engined by Messrs. 
Humphrys, Tennant, and Co., has now completed 
her official trials at the mouth of the Tyne. 

The vessel has a displacement of 15,000 tons; her 
length is 400 ft., her breadth 76 ft., and her draught 
of water is27 ft. Her armament consists of four 12-in. 
guns in pairs in barbettes on the middle line at the 
extremities of the ship, fourteen 6-in. guns in case- 
mates—six on the upper deck and eight on the main 
deck ; twenty 12-pounders, twelve 3-pounders, a num- 
ber of smaller guns, and four 18-in. underwater 
torpedo tubes. The armour consists of a complete 
belt from stem to stern, 9 in. thick over the central 
portions, including the machinery and magazines, and 
tapered to 4 in. at the extremities. Over the central 
portion the armour rises to the main deck, forming 
a citadel, protecting the bases of the main deck case- 
mate guns. This armour is 6 in. thick on the sides 
and 12 in. over the bulkheads. The barbettes pro- 
tecting the 12-in. guns are of 14-in. armour, and the 
casemates protecting the 6-in. guns are of 6-in. armour. 
All of the armour is the tough hard-faced armour 
recently introduced. 

A trial of six hours’ duration with four-fifths of full 

wer was made on the 5th inst., en route from 

hatham (where the ship hai been docked), when a 
speed of 18 knots, based on revolutions, was main- 
tained. The vessel reached the mouth of the Tyne 
early on the 6th inst., when she was joined by the 
firing party. Ammunition for the gunnery trials was 
at once taken on board, and these trials were satisfac- 
torily carried out during the day, and demonstrated 
that the hull of the vessel was well able to stand the 
stresses to which it was subjected. The next day, 
the vessel having been brought to the required draft 
by the admission of water to the double bottom, the 
full-speed trials were proceeded with. The vessel ran 
for upwards of three hours at a speed exceeding 
19 knots by revolutions, the mean of four runs over 
the measured mile giving a mean speed of 19.1 knots. 
The mean power developed over the three hours 
exceeded 15,000 horses. Turning, starting, anchor, 
and other trials have since been made, and the vessel 
has now returned to her moorings off Jarrow Slake, 
where the final opening up of the machinery and 





painting is being rapidly pressed on witb, and it is 
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expected that the vessel will sail for Japan in a few 
ks. 

“it is interesting to note that throughout the whole 

of the steam trials, which extended over several days, 

the stoking was performed by the Japanese stokers 

belonging to the ship. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
Thursday’s pig-iron market some 7000 tons were sold. 
Scotch fell 5d. per ton, but hematite iron rallied 3d. per 
ton. The market was very much excited in the after- 
noon, and prices collapsed all round. There were no 
buyers about, and as the “‘bear” account is under- 
stood to have been very greatly reduced, holders 
of warrants were unable to find takers of their 
iron. Only 2500 tons of iron were dealt in, yet on 
the day Scotch showed a fall of 2s. 4d. per ton at 
64s. 6d. per ton sellers, and hematite iron 2s. 3d. at 70s. 3d. 

r ton sellers. Since ha | of the preceding week, 
Bootch iron showed a drop of 4s. 9d., Cleveland 3s. 6d., 
and hematite iron 5s. 9d. per ton. The settlement prices 
were : Scotch iron, 66s. 4}d. per ton; Cleveland, 67s. 9d.; 
hematite iron, 72s. 5d. per ton. The market was fairly 
steady on Friday forenoon, but it was very quiet, only 3500 
tonschanging hands. Scotch warrants improved 1d. per ton 
to 64s. 4d. cash buyers, while Cumberland hematiteiron lost 
4d. at 69s. 11d. per ton cash. Cleveland, which was not dealt 
in, was quoted 6d. per ton up at 58s. 6d. cash sellers. In 
the afternoon the tone was weak, about 4000 tons being 
dealt in at lower prices, while Cumberland hematite iron 
was down 1s. per ton at 69s. 3d. cash buyers. At the morn- 
ing session of the warrant market on Monday there 
was another and severe fall in prices. Not more than 
6000 tons were dealt in, but the reticence of buyers was so 
one mame that Scotch lost 2s. 74d. per ton at 61s. sellers. 


hat day week the price was 68s. 3d. per ton. In the B 


afternoon Scotch was sold down to 593. 3d. per ton cash, 
and rallied to 60s. 6d. per ton sellera, or a loss on the day 
of 3s. 14d. The sales were about 5000 tons. The settle- 
ment prices were: 603. 3d., 553. 6d., and 663. 14d. per 
ton. At the forenoon session of Tuesday’s market some 
10,000 tons changed hands. Prices were better, Scotch 
rising 6d. per ton at 61s. per ton cash. They had 


a sharp rise in the afternoon, and Scotch closed 2s. per | ha 


ton up on the day. The sales amounted to 8000 tons, 
and the settlement prices were as follow: 62s. 4$d., 56s., 
and 68s. 3d. per ton. The metal market has been easier 
to-day. Only 5000 tons were dealt in during the forenoon, 
and 4000 tons in tke afternoon, the market closing very 
flat at a drop of 1s. 8d. per ton on the day. The 
settlement prices were : 60s. 9d., 553. 6d., and 67s. per ton. 
The following are the quotations for No. 1 makers’ iron: 
Clyde, 78s. per ton; Calder, 793. 6d.; Gartsherrie, 783. 6d. ; 
Summerlee, 81s.; Coltness, 86s. per ton—the foregoing 
all shipped at Glasgow ; Glengarnock (shipped at Ardros- 
aan), 793. 6d.; Shotts (shipped at Leith), Sls. Carron 
(shipped at Grangemouth), 793. per ton. Here are the 
shipments of pig iron from all Scotch ports for the week 
ending December.8: To South America, 100 tons; to 
Australia, 175 tons ; to France, 130 tons; to Germany, 
186 tons ; to Holland, 675 tons; to Belgium, 150 tons; to 
Spain and Portugal, 126 tons; to China and Japan, 450 
tons ; smaller quantities to other countries, and coastwise 
3269 tons. Up till last Saturday the shipments amounted 
in all to 310,925 tons, and for the preceding year to same 
date they reached 256,454 tons. e stock of pig iron in 
Messrs. Connal’s public warrant market stood at 72,152tons 
yesterday afternoon, as compared with 72,808 tons yester- 
day week, thus showing a reduction amounting for the week 
to 656 tons. The course of the pig-iron market during 
the past week has proved most disastrous to holders. 
Heavy stock increases in Middlesbrough has, caused 
Cleveland warrants to lead the way in the heavy drop 
that has taken place, but the other warrants have quickl 
followed, hematite irons, from the absence ‘of demand, 
and Scotch iron led by a prominent maker smartly 
reducing his prices, and thereby indicating a possibility 
of early additions to the public stores. Business from 
home centres and the Continent is as dull as can be, but 
from America reports are again of a cheering nature. 


Finished Iron and Steel.—In respect of malleable iron 
there is comparatively little doing, and prices are waver- 
ing. Only odds and ends of business are being transacted 
a8 regards steel, and in the absence of demand prices are 
going still lower. Angles at 7/. 7s. 6d. per ton, and bars 
at 87. 53, are both 2s. 6d. down; and ship-plates are easier 
at 7. 7s. 6d. to 77, 10s. per ton. iler-plates are 
Without alteration as to prices, but they also are said to 

showing an easier inclination, Measrs. Colville and 
announce a reduction of prices of iron material 10s. 

per ton, and steel material 53. per ton. Some 4000 tons 
of steel have been landed at Dundee from Germany, to 
a what will be the largest steamer yet built at that 


The Scottish Conciliation Board and Steelworkers’ Wages. 
oe meeting, fully attended, of the Conciliation Board 
or the Scottish steel trade was held in Glasgow last 

lursday afternoon to consider the wages question. The 
manufacturers’ representatives lodged a claim for an im- 
mediate reduction of 10 per cent. on the existing rates of 
ai In supporting their claim they pointed out that 
Pot sara of steel was steadily collapsing, and that in face 
Uni © increasing competition from the tinent and the 

hited States there was slight hope of improvement. The 


Tepresentatives of th gore i i 
while the boom was on tng toe — pes 2 Paya 


A long discussion followed. Eventually a compromise 
was d to—the men to submit to a reduction of 5 per 
cent. from January 1 next. Since 1896 wages in the steel 
trade have been moving upward all the time, until now, 
when they stand quite 30 per cent. above the average then 
obtaining. The reduction, therefore, is a small one, and 
on that account will be acquiesced in by the men. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia at British 
tons, making up till that time a total of 126,953 
tons, being 480 tons more than at the same time last 
year. 


Contracts for Steel Rails.—The Aberdeen Town Council 
have accepted an American offer for the 3000 tons of steel 
rails required for their new tramway extensions, Tenders 
are wanted for the supply of 7000 tons of steel rails and 
300 tons of steel fishplates for the Netherlands North- 
Eastern Railway; particulars from the head office, Zwolle, 
Holland ; also for the necessary cast-iron chairs and steel 
sleeper plates ; in all, about 21,000 tons. The Southern 
Mabratta Railway Company require 3500 tons of steel 
rails, steel fishplates, wrought-iron spikes, brass boiler 
tubes, steel wheels and axles for carriages and wagons. 
Tenders and specifications and full particulars from the 
Secretary, Mr. E. W. Thornton, 46, Queen Anne’s Gate, 
Westminster. The North-Eastern Railway Company 
require similar materials, full particulars of which can be 
obtained from the Stores Superintendent at York and 
Darlington. 


_ Fife Coal Reduced in Price.—The Fife coalmasters have 
intimated a reduction in the price of first and third-class 
coals of 1s. 6d. per ton. Cowdenheath is now 133. per 
ton, and Dysart Main 11s. 9d. at Methiel, the former 
at Burntisland. The price has also lost ground in the 
West of Scotland. 


Glasgow University Engineering Society.—At a meeting 
of this society, held last week, Mr. J. A. arver, 
.Sc., read a paper on ‘Engineering Experience in 
Relation to Research,” in the course of which he 
showed what the Pittsburg Iron Company had done to 
reduce the cost of mining, transporting, and_convert- 
ing their iron ore, and how their work was all done on 
scientific lines. 





PERSONAL.—Messrs. Bruce Peebles and Co., Edinburgh, 
ve received an order from the Darwen Corporation for 
a 600 horse-power traction generator. The machine will 
be direct-coupled to a high-speed vertical engine supplied 
by Messrs. Belliss and Morcom. 





Tue GEeRMAN Sussipisep Matt SERVICE TO AFRICAN 
Ports.—The actual terms of the contract which has been 
signed for the extension of the German subsidised mail 
steamers to Africa are as follow: Article 1. The following 
services will be maintained for 15 years: (a) A main line 
with fortnightly voyages right round Africa, and in alter- 
nate directions as below: 1. From Hamburg vid Bremer- 
haven, a Dutch or Belgian port, Lisbon, Palmas, 
Cape Town, Port Elizabeth, East London, Durban, 
Delagoa Bay, Beira, wean ng Weg awe Dar-es- 
Salaam, Tanga, Aden, Suez, Port Said, Naples, Lisbon 
(e Dutch or Belgian port), Bremerhaven, and back to 

amburg (western voyage), 2. From Hamburg vid 
Bremerhaven (a Dutch or Belgian Lady Recamigy. Naples, 
Port Said, Suez, Aden, Tanga, Dar-es-Salaam, Zanzibar, 
Mozambique, Beira, Delagoa Bay, Durban, East London, 
Port Elizabeth, Cape Town, Las Palmas, Lisbon (a Dutch 
or Belgian port), Bremerhaven, and back to Hamburg 
——— voyage). (b) A branch line every four weeks 
rom Hamburg vié a Dutch or Belgian port, eis 
Port Said, Suez, Aden, Tange. Dar-es- Zanzibar, 
Kilwa, Lindi, Mikindani, Ibo, Mozambique,‘ 'to Beira, 
and back by the same ports. This service is to be so 
arranged that, in connection with the steamers of the (a) 2 
line, there is a fortnightly —— from Naples to Ger- 
man East Africa. The East African line is also bound tolet 
its steamers running to Bombay (not included in this con- 
tract with the German Government) call every four weeks 
at the harbours of Pangani and Bagamoyo, as also at the 
ports of Saadani, Kilwa, Lindi if a | and, in case of 
necessity, every four weeks on being requested to do so 
in plenty of time ; these ports of call to be included when 
the Government of German East Africa require it, and 
without extra payment. Article 2. The speed to be 
maintained must average at the least on the (a) 1 line 
from Hamburg to Cape Town, as also from Dar-es- 
Salaam to Naples, 12 knots, and on other portions of the 
voyage 104 knots; on the (a) 2 line from Naples to Dar- 
pie, os. ste as also from Cape Town to Hamburg, 12 
knots, and on other portions of the voyage 104 knots; 
and on the (}) line 10 knots. The new steamers must be 
constructed in German ee 
far as possible, are to employed ; the plans for them 
are to be submitted for the approval of the Imperial 
Chancellor. German goods, or those destined for Ger- 
many, or goods from or to German protectorates, are to 
be forwarded before foreign goods destined for foreign 
places, if their shipments are notified to the company at 
the same time; employés, as well as agents in foreign 
places, must be German subjects, except when this is 
impossible from exceptional circumstances. The Imperial 
Chancellor has the right, in case of the partial or complete 
mobilisation of the Navy, either to buy for full value the 
steamers of the line, or to employ them otherwise on pay- 
ing compensation. Such payments will be determined 
by the provisions of the law of June 13, 1873, which deals 
with services rendered in the time of war. A foreign 


Power is not allowed either to buy or hire the steamers 





their demands, and that now there were signs of collapse 
employers should give some consideration to that fact, 


of the line, even in time of peace, without the sanction 
of the Imperial @haneellor. 


rts last week amounted to 2187/6 


and German materials, as | ¢ 


NOTES FROM es YORKSHIRE. 
ct 


EFFIELD, bag eg 4 

Hull Asks for a Naval Dockyard.—At the Hull City 
Council on Thursday, Alderman Massey expressed the 
belief that there was a movement on foot by which the 
Admiralty might be encouraged to establish a naval 
dockyard in Hull, and asked the assistance of his 
colleagues in doing all they could to bring this about. 
n his proposition, the council instructed the town clerk 
to bring to the notice of the i the excellent site 
and facilities now available in Hull for the p of 
forming a naval dockyard, and to invoke the aid of the 
members for the city to further this object in every way 
possible. 

The Hull Coul Trade.—The official returns of the Hull 
coal trade shows that the trade donein the eleven months 
of the present year exceeds by a substantial amount the 
business done during the entire previous year. There is 
almost a certainty that for the first time 4,000,000 tons 
will have been sent to Hull, over 2,000,000 tons exported, 
in addition to about 500,000 tons sent coastwise. Novem- 
ber naturally shows a weakened demand for steam coal, 
but the quantity received last month reached 385,600 tons, 
an increase of 91,871 tons upon the same month last year. 
The total for the eleven months is 3,864,960 tons received 
at the port, or 616,000 tons ahead of the tonnage received 
during the same period a year The quantity sent 
coastwise last month reached 45,316 tons, being 2517 tons 
more than in October, and the total for the eleven months 
was 465,242 tons, or 64,000 tons more than was sent du 
the whole of last year. The exports for the past mont 
reached 162,171 tons, being 35, tons in excess of the 
ey pn og in the corresponding month of last year, 
though nearly 28,000 tons less than in October this Pea 
The tonnage exported during the ‘last eleven months is 
1,918,993 tons, being 233,823 tons more than in the like 
period of last year. Denaby and Cadeby Main are again 
at the head.of the list of the contributory collieries. 


The Leeds Association of Engineers.—The thirty-fifth 
annual dinner of this association was held at on 
Saturday evening, close upon 180 go ys being pre- 
sent. . Arthur Greenwood presided, and in proposing 
‘* Prosperity to the Association,” stated that engineers as 
a body must have a rhinoceros hide of intense thickness 
if they had not noticed the criticisms that had been passed 
upon them by gentlemen who said this country was nob 
keeping its place in the race of manufacturing nations. 
For one, he was not inclined to take an extreme pessi- 
mistic view. When they looked at the state of their 
workshops during the last few years and saw the amount 
of work which had been turned out and sent to all parts 
of the world it showed that they were keeping abreast of 
their competitors. It was generally admitted that this 
country was the birthplace of engineering, and that the 
engines and machinery now made in foreign countries had 
been first introduced from England. As time 
these countries had been able to manufacture the goods 
themselves, and consequently had less need of ours, and in 
one or two cases their output had so increased that “7 
had been able to meet us in competition. abroad. He 
sebrwenepe the ——— of new —— = the intro- 

uction of special and extraordinary plant for producing 
the best class of goods at the cheapest possible price. 


Machine Stoking and Hand Firing.—On Monday even- 
ing, the members of the Yorkshire College Engineering 
Society discussed the respective merits of machine stok- 
ing and hand firing. Mr. Frederick Grover, A.M.1.C.E. 
gave the results of a number of tests. He had found 
that something like 39 per cent. increased evaporation 
could be obtained by machine stoking, and, generally 
speaking, they could get as much out of three boilers by 
mechanical ane a they could get out of four boilers 
by the older method of firing. Mr. E. Whitehouse 
described the methods of producing coil wire in the 
Sheffield and Rotherham district. 


South Yorkshire Coal Trade.—The coal proprietors 
have not yet come to terms with the railway companies 
for the supply of locomotive fuel for the next six months, 
and until this is settled there will be practically no new 
business booked. Although the Baltic ports are now 
closed, a fair tonnage of steam coal is going to Hull and 
Grimsby, but local sales are small, caused by the slack- 
ness in the iron trades. Quotations are from 14s. to 15s. 
per ton. Very little is doing in domestic fuel, but quota- 
tions are nominally the same, owners believing that a few 
days’ frost would harden the tone of this market. The 
demand all round is poor. The metropolis is usually a 
good customer at this period, but = a light tonnage is 
going that way this season. Best Silkstone is quoted at 

4s, 6d. to 15s. 6d. per ton, and secon sorts 13s. 6d. to 
14s. per ton. Best ley softs make 13s. 6d. to 14s. 6d., 
and secondary sorts sell at 1s. less. The market for engine 
uel is firmer, the demand yr quite equal to the pre- 
sent output. From 9s. to 9s. 6d. per ton is given for nuts, 
and 8s. to 8s. 6d. per ton for best screened slack, The 
coke trade is very dull, and notwithstanding that many 
ovens have been put out of operation the yield is more 
than the demand. Foundry coke makes 193. at the 
ovens, and smelting coke 14s. 6d. to 15s. 6d. per ton. 


Iron and Steel.—Reports from almost all quarters are 
to the effect that business is slowing down. There is a 
distinct falling-off in the demand for nearly all classes of 
material, consumers abstaining from ordering partly on 
account of the high prices prevailing, and partly because 
of the ap of the end of the quarter. The relief 
suggested by the coalowners and cokemakers is not suffi- 
cient to relieve the pressure, and to give a stimulus to 
the demand for iron, steel, and other metals ; and there 
is a probability that business will be of a hand-to-mouth 





character for some little time to come, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRouGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was & 
fairly large attendance on ‘Change here, but the 
market was wretchedly dull, and in the absence 
of transactions it was no easy matter to fix cr 
tions. Buyers were more backward than ever, being 
confident that quotations will continue on their down- 
ward tack, and they point to the accumulating stocks 
and poor shipments, as indicating the tendency of trade. 
Prices of Pig. iron were lower than for a very long 
time past. The general market quotation for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron was 
57s. 6d., a figure that buyers would not listen to, and one 
that sellers would very readily have sold at. Foundry 
No. 4 was quoted 56s. 6d.; grey forge, 55s. 6d.; and mottled 
and white, each 553. Easst Coast hematite pig iron 
was very quiet. Nos. 1, 2, and 3 were offered for sale at 
733. for prompt delivery ; but buyers were very difficult 
to find. Spanish ore was still too dear to bring forth 
buyers. Rubio was put at 17s. to 18s. ex-ship Tees. 
To-day the market was very quiet, and quotations were 
practically unaltered. 


Blast-furnacemen Under Notice.—There can be no mis- 
taking the significance of the action Messrs. Williams, 
of the Linthorpe Iron Works, have taken. The firm state 
that in consequence of the unfavourable conditions which 
at present prevail in the pig iron trade they have been 
compelled to give 160 of their 400 workmen notice to 
terminate their en ments. We are glad to learn that 
it does not necessari bene that the whole of the men 
under notice will be thrown out of employment. 


Manufactured Iron and Steel.—There is really very 
little indeed to report with regard to the manufactured 
iron and steel industries. New orders are most scarce, 
and there is the keenest competition for them. Further 
reductions have been made in shipbuilding material. 
Other descriptions are not quotably changed, but orders 
might be p! at a good deal below market rates, 
Common iron bars are 8/.; iron ship-plates, 6/. 123. 6d.; 
iron and steel ~~ angles, 6/. 15s.; and steel boiler-plates, 
9/. 5s.—all less the customary 24 per cent. discount for 
cash. The rail departments are very slack. 


Coal and Coke.—In the Darham coal trade there is still 
a fair shipment, but prices are irregular. There is a fall 
supply of bunker coal, and about 12s. 3d. is the price for 
unscreened qualities. The manufacturing coal shows no 
change. Coke is weak. Average blast-furnace qualities 
delivered at Tees-side works range from 183. to 19s. 





BRITISH AND AMERICAN LocoMOTIVES: ERRATUM.— 
With reference to our paragraph under this heading on 
page 666 of our iesue of November 23, we regret to say 
that our correspondent in the South is responsible for 
a mistake in the name of the successful tenderers for new 
locomotives for the Port Talbot, Taff Vale, and Rhymne 
Railways. The firm in question is Messrs. Hudsw 
Clarke, and Co., Limited, of Leeds. 





“Tue Exectric Licut avr Warwick.—Ata meeting of 
the Warwick Town Council on Tuesday, the 11th inst., 
the General Pur, Committee recommended the 
rescission of a resolution passed at the last meeting, b 

which consent was given to an application of the Britis 

Electric Traction Company for an electric light pro- 
visional order. This course was proposed because the 
electric light station would not in Warwick. The 
recommendation of the committee was approved by a 
vote of 9 to 5. 





Society or Enoingers.—The forty-seventh annual 
general meeting of the Society of Engineers was held 
on Monday, the 10th inst:, at the rooms of the society, 17, 
Victoria-street, Westminster. The chair was occupied 
by Mr. Charles Mason, vice-president. The followin 
gentlemen were duly elected by ballot, as the counci 
and officers for 1901, viz.:—As president, Mr. Charles 
Mason; as vice-presidents, Messrs. Percy Griffith, 
James Patten Barber, and David Butler Butler; as 
ordinary members oi council, Messrs. Joseph Bernays, 
G. A. Pryce Cuxson, W. H. Holttum, R. St. 

Moore, Henry Sherley-Price, Nicholas J. West, Joseph 
W. Wilson, and Maurice Wilson ; as hon. sec. and 
treasurer, . George Burt; as hon. auditor, Mr. 
Samuel Wood, F.C.A. During the scrutiny the chai 
addressed the meeting, bringing before the members the 
salient points of the work of the t year. He 
announced that the hon. treasurer, Mr. George Burt, 
had presented to the society a president’s badge of office 
in gold and enamel. The announcement was received 
with acclamation, and on the motion of the chairman, it 
was resolved that the bess thanks of the society be pre- 
sented to Mr. Burt for his generous and handsome 
presentation, which is most highly esteemed and appre- 
ciated. The chairman also announced that the following 
premiums had been awarded by the council for papers 
read during the past session, viz.:—The president’s 
gold medal to Mr, Henry C. H. Shenton for his paper 
on *‘ Recent Practice in ap # Disposal” ; the Bessemer 
remium to Mr. Richard F. Grantham for his paper on 


‘The Closing of Breaches in Sea and River Embank- | 4) 


ments”; a society’s mium to Mr. C. Rous-Marten 
for his paper on ‘‘ English and French Compound Loco- 
motives”; and a society’s premium to . Robert 


Henderson for his paper on ‘‘ Paper-Making Machinery.” 
A vote of thanks was accorded to the scrutineers, and 
the a by a vote of thanks to the 
president, council and officers for 1900, which was duly 
acknowledged. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—After passing through a period of depression, 
the steam trade has shown rather more stre’ 3 at 
the same time, foreign coal dépéts are reported to 
stocked, while regular customers, both at home and 
abroad, have arrai for their supplies for the greater 
ag of next year. The best steam coal has made 193. to 
per ton, while secondary qualities have brought 17s. 
to 18s. per ton. Household coal has been in good de- 
mand; No. 3 Rhondda large has made 17s. to 18s. per 
ton. Patent fuel has been well maintained, and there 
has been rather a better inquiry for coke; foundry 
ualities have made 26s. to per ton, and furnace 
itto 243. to 263. per ton. As 
best Rubio has made 17s. to 18s. per ton, while Tafna has 
been quoted at 17s. to 17s. 3d. per ton. 


Electric Traction at Cardiff—Three selected applicants 
for the position of assistant electrical engineer in connec- 
tion with the Cardiff Corporation Tramways, came before 
the Tramway Committee on Tuesday. The mayor (Mr. T. 
Andrews) presided. The result of the voting was that 
Mr. C. E. Davies, Bolton, received a large majority of 
votes on the first round, and his election will, therefore, 
be recommended to the council. The salary commences 
at 225/., rising to 3007. per annum. 


Newport Electric Trams.—The Electricity and Tram- 
ways Committee of the Newport Town Council has 
decided to engage Mr. Parshall as consulting engineer, 
for the purpose of laying down the traction station and 
applying power to the tramways. The committee has 
also decided that the cars shall be of the double-decked 
type, and that three 500-kilowatts ts shall be laid 

own, and foundations prepared for four. 


Nantyglo and Blaina Iron Works Company, Limited. 
—The report of the directors for the year ending Sep- 
tember 30 states that the net revenue received for royal- 
ties and wayleaves was 34,690/., and for rent from land 
and houses and other sources of income, 4296/., making 
38,9867. The directors have paid since their last report 
two instalments of dividend on account of arrears of 
dividends upon the preference shares, amounting to 
20,000/., making 4/. per share. The debenture holders 
have received during the year 6331/. for interest, being 
2251. less than last year. The first mortgage debt has 
again been reduced oe: the directors having paid 
off during the year fifty 100/.-bonds of 44 per cent.; and 
in addition they have paid off 4000/. of the second mort- 

debt, leaving 46,000/. outstanding. The amount of 
epreciation allowed for the year is 9000/.; in future the 
directors will set aside annually 70007. for depreciation, 
instead of 5000/., as in recent years. The output of coal, 
&c., has been 1,475,656 tons, which is a decrease of 
46,463 tons, as compared with 1899. 


Coal at gr sos NR Belgium company is about to be 
formed to develop the Great Morfa coal-taking at 
Llanelly. The taking has an area of 1000 acres, and it 
has already been proved, by Mr. William Watkeys and 
other local gentlemen, to contain a seam of bituminous 
coal of the best quality. The capital of the new company 
is 120,000/., and the proprietors are owners of large steel 
works in Belgium, with a capital of 500,0007. It is prin- 
cipally in connection with these works that the colliery 
enterprise at Llanelly is being pushed forward. A line 
of steamers is to carry the coal from Llanelly to Belgium. 
The Belgian ; soma is represented in this country by 
Mr. Edmund Lenge. 


Sir W.- 7.’ Lewis.—At the close of this month, Sir 
W. T. Lewis will retire from the — general manager 
of the Bute Docks, and will me the managing 
director of the Cardiff Railway Company. He was born 
in 1837. In 1855 he entered the office of Mr. W. 8. 
Clark, who was chief mineral engineer to the Bute 
Trustees, as well as engineer for the construction of the 
East Bute Docks and the Rhymney Railway. In 1864, 
when Mr. Clark died, Sir W. Lewis was appointed his 
successor as manager of the Bute mineral estate. In 
1880 he became general manager of the Bute Docks. 








Our Locomotive Exports.—The value of the loco- 
motives exported from the United Kingdom in November 
was 162,602/., as compared with 172, in November, 
1899,° and. 178,659. in November, 1898. The largest 
exports last month were made to British India and 
Australasia, but the demand on Indian account has 
experienced a considerable decline. The aggregate value 
of the locomotives exported to November 30 this year 
was 1,340,678/., as — with 1,329,405/. in the corre- 
sponding period of 1899, and 1,298,042/. in the correspond- 
ing period of 1898. During one or more of the periods 
under review, the value of the exports exceeded 50,0007. 
in the following cases : 





| 
Country. | 1898. 1899. 1900. 
£ ery 
Spain .. os wd 20,978 £9,675 | 54,772 
South America... 156,570 173,324 219,988 
British South Africa 57,601 43,170 75.80) 
British India ae | 388,048 673,822 392,974 
| 


228,948 98,314 185,472 





Upon the whole, this year will probably witness a 

well-sustained external demand for British locomotives ; 

at the same time many vicissitudes and fluctuations 

have to be noted. It is rather a singular fact that 

_ British locomotives have been despatched this year 
rance. 


well | been tested by M. Quirino Majorana with 


iron ore, the| place. 





MISCELLANEA. 


THE view that carbon could be obtained in the crystal- 
line form by subjecting it toa great pressure and heat, has 
ve results; 
and the experimenter concl accordingly that, to be 
obtained in the crystalline form, the element must bs 
deposited from solution. 

A new jointing material, with which joints tight 
against even high-pressure steam can be made between 
— flanges, is now being introduced by Messrs, 
Poth, Hille, and Co, of 27, Leadenhall - street, 
London, E.G. The material is capable of resisting 
the action of acids, oils, and hardens after putting in 
The cost of ‘ing-ring is said to be only 
about one-fourth or of the cost of facing-up a 
couple of flanges. ; 


It appears that it has been definitely decided to start 
a steel works and rolling mill in New South Wales. The 
works, which are estimated to cost 1,250,000/., are being 
financed by Broken Hill and Mount Lyell capitalists, 
The site selected is Port Kembla. The ore will be 
derived in part from Tasmania and in part from New 
South Wales deposits. The Government of the Colony 
have promised to take 100,000 tons of rails within four 
years of the opening ofthe works. The price will be 
fixed so as to the same as that at which steel rails 
could be imported from England, all charges paid. 


Mr. G. L. Bourgerel, in an article published in the 
Moniteur Scientifique, states that by using an acetylene 
ro and a suitable supply of oxygen, temperatures 
approaching those of the electric arc can be readily ob- 
tained. It seems, however, that undiluted oxygen must 
not be used, or there will be a deposit of carbon, and other 
troubles. By experiment the proper proportion of oxygen 
and air can readily be formed ; and under these conditions 
the acetylene burns with a slightly luminous but intensely 
hot flame, which, by guages A the relative proportions 
of oxygen and air, can be le either oxidising or quite 
neutral. results were obtained by using air only. 


At the second ee of the Great Grimsby Institute 
of Engineers and Shipbuilders, held on the evening of 
Thursday, the 6th inst. a Re r on “Screw Shaft 
Failures” was read by Mr. A. C. Heron, M.I.N.A. The 
author laid great weight on the bending stresses which 
are brought into play and given out in the screw shaft; 
and these, he believed, have not had the consideration 
given them their amount and severity demand. In addi- 
tion to the stresses arising from racing, and a badly-worn 
stern bush, the author pointed out those which the design 
of the propeller influenced, touching upon diameter and 
arrangement of surface—the balance of pressure also on 
propeller blades being destroyed, due to head of water— 
and stated that the nearer the centres of effort on pro- 
peller blades could be brought ther, the less weal be 
the —s and thwartship thrust. The continuous 
liner, with short stern-tube, was advocated. The relative 
corrosion of iron and mild steel, as used for screw shafts, 
was treated, as also were some of their physical qualities, 
in a lucid manner. 


Reuter’s agency is informed that the report of the 
experts sent out by the British South Africa Company to 
oy into the reported find of coal in Rhodesia practi- 
cally confirms the original statements made with regard 
to it. The coalfield is situated some 180 miles north-west 
of Bulawayo, and is known to extend over at least 400 
square miles. The seams vary from 5 ft. to 16 ft. in depth, 
and as the coal lies within 40 ft. of the surface it will be 
worked by means of inclines instead of shafts. It is esti- 
mated that at least 1,500,000,000 tons will be available 
after making an allowance of 20 per cent. for loss. In so 

e an area the quality naturally varies, but the experts 
declare that the coal is better than that now in use in the 
Transvaal, Natal, and Cape Colony, and in some cases 
compares favourably with the best Welsb coal. In view 
of the confirmation of the value of the discovery, it has 
been decided to take the Cape-to-Cairo Railroad through 
the centre of the coalfields and on to the Victoria F 
The survey of this line is almost completed, and the com- 
mencement of the work of construction has only awaited 
the confirmation of the value and extent of the coal 
deposits. 


The British Consul at Stuttgart, in a report which has 
just been issued, gives some interesting particulars respect- 
ing the growth of the acetylene gas industry in Ger- 
many. Five years ago, calcium carbide was known only to 
trained chemists as an intesesting, chemical compound, 
and was quite unknown to the public. Now its produe- 
tion is one of the most important chemical industries. 
Germany was foremost to re ise the new illuminant, 
and at present there are at least 200,000 jets of acetylene 
gas in use in the country. , It is, the Consul says, impos- 
sible to predict the result of the competition between ib 
and its rival illuminants. Probably petroleum will suffer 
most; coal = will be superseded to a great extent, 
especially in lighting small towns, but electricity will not 
be appreciably affected. send renga it at home, 
German capital has gone a to Zombece carbide, 
especially to Norway and Switzerland. One of the 
greatest successes of the industry has been its application 
to the lighting of railway carriages on German Go 
ment lines. During the current year the consumption 0 
carbide in the country is estimated at 17,000 tons, eq 
in illuminating power to about 7 million gallons of petro- 
leum. Thirty-two small towns, with populations up to 
5000, are lighted by acetylene, and many more con- 
template its adoption. This growth of the industry 
is certainly remarkable; but it would appear ro 
some of the statements and opinions are of doub 
accuracy. 
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DIAGRAM SHOWING RELATION OF SAIL AREAS TO DISPLACEMENTS OF YACHTS. 
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WE publish above a diagram prepared by Colonel 
Bucknill to show the relation of sail to displacement 
as indicated by a number of well-known, and 
celebrated, sailing yachts of all sizes.: 

The figures opposite the names also give the linear 
ratings of the yachts calculated by a formula re- 
commended by Colonel Bucknill, in which levgth on 
water-line, extreme beam, and the square root of 
failarea are added, and twenty times the cube root of 
the displacement in English tons (of 2240 lb.) is 
deducted, to find the linear rating. The advantage 
claimed for all such rules is that ‘‘the displace- 
ment is not necessarily put into the form of under- 
water body that would give good living accom- 
modation,” but can be placed wherever the builder 
desires, and so as to give speed, or weatherly power, 


Particulars of Smaller Yachts Referred to on Diagram. 




















| | | * Thalassa’s” 

ae a | 8. D. Rating. 

| | tons 
Buttercup .. ..| 42.3) 7.8 | 22980 | 22.0 41.0 
Eclipse os gs oa SOOM OA: 19000:) 38:6 38.1 
Clyde (20-ton class) ..| 35.0 110 | 1700 | 16.0 36.8 
Doris(old) .. § ..| 33.9| 5.6 | 1681 | 12.6 340 
lecima . . .| 86.0 | 11.0 | 1679 | 14.3 39.5 
ee .| 36.0 | 91 | 1658 | 14.8 36.7 
ose ly Varden .. 36.1 | 11.3 | 1663 | 13.0 41.1 
y reen .. ee --| 88.1 | 11.2 | 1572 | 14.0 40.7 
Yroane Pee | ole ee aes 37.6 
e rick.. .. ../ 310] 89 | 1400| 6.6 39.9 
Minima .. on |) os) S| ee eee | 60 29.4 
an — . | 29.7} 92 | 1859] 4.0 440 
oy Bene 8. ec OM GeO 88 29.6 
Oneness +s] 206) 72 | 997) 7.0 30.1 
x e Design Claes -| 25.5] 7.8 | 750) 5.0 26.5 

og e- =| 26.1] 7.6 | 756| 35 31.3 
oe" .| 25.1] 7.4] 581] 3.6 25.9 
Wee Wis; ..| 15.8] 6.7 | 237] 08 22.5 
inn | 15.6] 48 | 178] 0.4 19.0 











| 





or other qualities which by some are preferred to 
mere space inside the boat for sofas and sideboards. 
ey enough, this, the main virtue of all such 
tee trade rules and ‘ open door ” arrangements, was 
acd that which the chairman of the recent 
sg ea necting of the Yacht Racing Association, con- 
m= re - The new rating rule Y.R.A. has conse- 
read been designed purposely so as to force all 
ro Owners to follow the 1 of the water tank, 

en end water-closet party which now appears 

Precominate at Y.R.A. councils. Whether the 


new rule will fulfil the-e intentions wi 


be known long before its seven years of life have 
elapsed. 

Owing to limitation of space we have been compelled 
to reduce the diagram so much that the displacement 
and sail areas of the smaller boats are not easily seen. 
We, therefore, give the annexed small Table to assist 
our readers. 





INDUSTRIAL NOTES. 


Tue twelfth annual report of the chief labour corre- 
spondent to the Board of Trade on strikes and lock- 
outs has just appeared. He calls especial attention 
to the noticeable decrease in the importance of the 
disputes in 1899, as compared with those in the two 
preceding years. The aggregate time lost in labour 
disputes in 1899 amounted to 2,516,416 working days, 
as compared with 15,289,478 days in 1898, and 
10,345,523 in 1897. But the two latter years were 
exceptional as regards the magnitude and duration of 
disputes owing to the strikes in the mining and engi- 
neering industries. In 1899 there ‘was no strike 
of similar proportions. That year, however, not only 
compares favourably with the two preceding years— 
1897 and 1898—but also with the average of several 
earier periods, during which the time lost was 
equal to 8,927,012 working days per annum. The 
figures for 1899 were, therefore, 70 per cent. less 
than the average for the decade, and is the 
lowest annual total yet recorded by the Labour 
Department. Fortunately the current year—1900 
—seems likely to resemble the condition of 1899, as 
regards the duration of labour disputes, for in the ten 
months completed at the date of the report, the 
average time lost was 2,542,000 working days, as 
compared with 2,280,000 working days in 1899. This 
result is encouraging, especially when it is remembered 
that the tendency in wages has been in favour of the 
workers. The chief reason why the time lost in labour 
disputes has thus diminished, is that so much has of 
late been done by conciliation or direct negotiation 
between the parties concerned. Even the loss of two 
millions and a half of working days in a year is 
deplorable when one remembers what it represents in 
wages to the pereons concerned ; because, after all, 
the chief burden of that loss fell upon a comparatively 
few wage-earners. 

There is also: considerable improvement as regards 
the number of persons involved in labour disputes, 
In the six groups of industries into which the several 
trades are divided, the total number of persons in- 


1894 was 325,248; in 1895 the total fell to 263,123 ; 
and in 1896 to 198,190. In 1899 the total was only 
180,217. In the two preceding years the totals were, 
respectively, 230,267 in 1897, and 253,907 in 1898, in 
which years the miners and the engineers were on 
strike. In each of the years 1894-9 the mining in- 
dustry supplied the largest proportion of persons in- 
volved. In the transport trades—dock labour, rail- 
way workers, &c.—the average in three out of the six 
years was from 3000 to 4000, in the three other years 
from 11,000 to 12,000. In the textile trades the 
average was very high. The mean percentage in the 
six years, 1894 to 1899 inclusive, was mining and 
quarrying, 12.8 per cent.; engineering, metal, and 
shipbuilding trades, 4.0 per cent.; textile trades, 3.5 
per cent ; in the building trades, 24 per cent.; and 
in the clothing trades, 2.1 per cent.; the mean per- 
centage of all the groups was 2.9 per cent. 

As regards the causes of disputes, the largest pro- 
portion referred to wages. The question of the hours 
of labour played only a very secondary part, the per- 
centage of the total was as 1.6 per cent. in 1896, 
23.4 in 1897, 0.4 in 1898, and 2.8 in 1899. But in 
the percentage of 1897 the engineers’ dispute is put 
down to hours of labour, which was only the nominal 
cause.. But even including that, the average of the 
four years gives only 7.01 per cent. in respect to 
hours of labour. The two next highest proportions 
were against non-union men, and for working rules 
or arrangements. The latter cause has been operat- 
ing in the building trades and some others during 
the last four or five years, especially in respect 
of walking time, out-wages, lodgment, and other 
matters. 

As regards results the figures at first sight would 
seem to favour the employers, because in respect of 
the gate number of persons involved, namely, 
138,058 in 1899, the settlement was in favour of the 
workers in 36,808 cases of the total, and of the 
employers in 60,275. But there was the large 
number of 40,237, where the settlement was by 
a compromise. Only 738 were left indefinite or un- 
settled. In percentages the results were as follow: 
In favour of workpeople, 26.66 per .cent.; in favour of 
employers, 43.66 per cent.; compromised, 29.15 per 
cent ; left unsettled only a fraction—0.53 per cent. 
The disputes cettled in favour of employers were 
mainly in the textile and transport trades, and in 
| respect of local authorities. In disputes with the latter, 
the employés only won 2.87 per cent., the local 
authorities 85.06 per cent., the others being com- 








ll, no doubt, 


volved in labour disputes, directly and indirectly, in 





promised. In the textile industry the decisions were 
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in favour of employers, 75.70 per cent., of the workers 
12.55 per cent.; transport—in favour of employers, 
36.20 per cent., of the workers 14.30 per cent.; in 
the engineering, metal, and shipbuilding trades the 
figures were—in favour of the workers, 32.32 per 
cent., of the es 30.80 per cent.; compromised, 
33.21 per cent. In each case the remaining proportion 
nece:sary to make up 100 were unsettled. The high 
percentage in the textile trades was chiefly due to the 
jate workers. 

The general trend would seem to be favourable to 
the employers, taking the last four years, 1896 to 1899 
inclusive. The proportions are: In favour of the 
workpeople, 43.5, 24.2, 22.6, and 26.7 respectively. 
In favour of employers, 28.0, 40.7, 60.1, and 43.7 re- 
spectively. The compromises were: 28.3, 34.0, 17.2, 
and 29.1 respectively. The unsettled or indefinite 
cases were only a fraction of the whole. The methods 
of settlement were mainly peaceful in character during 
the last four years—by conciliation, arbitration, or by 
direct negotiation. But, in many cases, the men had 
to return to work on the employers’ terms without 
negotiation ; or the works were closed for a season. 
In 1899, no fewer than 562 disputes, involving 
156,743 persons, or 87 per cent. of the aggregate, were 
settled peacefully. 


The report of the Ironfounders is not so buoyant in 
tone as it has been of late. It says: ‘‘ We regret to state 
that trade prospects are far from being satisfactory. 
The pig-iron market continues weak, prices are still 
on the down grade, there being considerable anxiety 
to sell, and a corresponding reluctance to buy. There 
is also a downward tendency in the finished branches 
of the iron and steel trade, which does not augur well 
for our own industry.” The figures given in the Table 
as to the state of trade in districts where there are 
branches of the union, show the downward tendency, 
but as yet there are hopeful signs. In 110 places, 
with an aggregate of 15,320 members, trade was from 
moderate to very good, being very good in 42 places as 
compared with 39 last month. The corresponding 
figures to the above, for last month, were 112 places, 
with 15,869 members. In the remaining 16 places, as 
compared with 14 last month, there is a change for 
the worse, from declining, ‘‘seven,” to very bad, 
** two.” The number of members thus affected were 
last month 2344, this month the list has risen to 2994. 
Thus, while there is no severe pinch as yet, the ten- 
dency is towards slackness. The total number on the 
funds were 2262, last month 2121. Of the total, 773 
were on donation benefit, increase 116; on sick benefit, 
480, increase 46; on superannuation, 898, decrease 
three ; unemployed, but out of benefit, 107, increase 
four ; on dispute benefit, four, decrease 23. The total 
number of members was at date 18,314. The cash 
balance in hand was 106,571/. 4s. 6d., the increase on 
the month being 793/. odd. The cost of benefits has 
gone up so that it amounts to about 1s. 33d. per 
member per week, so that the margin over the in- 
come is but small, and is getting smaller. A letter 
from one of the branch secretaries is inserted, urging 
all officers of the union to be careful and not to foster 
disputes which may end in the shop being closed to 
the members, but to exercise care in avoiding dis- 
putes. He quotes Huddersfield as an instance of a 
dispute which might have been averted had care 
been exercised. The letter is endorsed by the officers 
in a note at the end. 

The Ironworkers’ Journal for December contains 
the award of Dr. Spence Watson upon the dispute 
between the Moss Bay Hematite Iron and Steel Com- 

ny, Limited, and the workmen connected with 

3essemer Nos, 1 and 2 mills, Rail Bank, sleeper men, 
and cupola men, as regards wages. The men put in a 
claim for 7} per cent. advance in wages. As the 
matter could not be settled by conciliation, it was re- 
ferred to arbitration. It has stood over from August 15, 
in consequence of the arbitrator’s absence fron Eng- 
land. The hearing of the case began on October 17, 
and the award is dated November 17, based upon 
figures of the pee selling price during the months 
of July, August, and September. The men are awarded 
5 od cent. advance from the date of the sitting in 
arbitration. The arbitrator refers to special and 
peculiar difficulties in she case, owing to the circum- 
stances and conditions of the present time. The award 
is not made for any certain period in advance, in con- 
sequence of those circumstances and conditions. The 
Journal also refers to the movement on foot for the 
consolidation of the interests of all the English and 
Scotch steelplate makers, so as to avoid competition 
by pooling all contracts, and thus maintain prices, and 
meet foreign competition by reducing the costs of pro- 
duction. Arather unfair case of importation of workmen 
from one district to another is referred to, and com- 
mented upon. Some 15 men had their fares paid from 
Wolverhampton to a place nearly 200 miles distant, 
on the promise apparently of work. When they 


arrived at their destination, they found plenty of men 
out of work in the same branch, and they all had to 
leave again, some tramping it all the way back. There 





was no strike, no dispute as to wages, or other ques- 
tions. The men imported had no ment, no 
guarantee of work. Such men are cautioned against 
agents of the character of the one presumably acting 
in this case. The Iron and Steel Workers’ Association 
were asked to take the men back, but they did not 
belong to the Association. 





The report of the Provincial Association of Cotton 
Spinners notes an increase in the number of full finan- 
cial members for the past month, and for the eleven 
months of this year. There is also an increase in 
the number of piecers, both in the past month and 
during the year. The number of unemployed in 
receipt of out-of-work benefit was equal to 9.75 per 
cent. of the full members during the past five weeks. 
In the month previous the proportion was 17.14 per 
cent., but a year ago it was only 4.4 percent. The 
improvement is gratifying so far as it goes ; it indi- 
cates that the crisis in the cotton industry is passing 
away. There were 33 disputes in the past month, but 
all of them were settled without any strike or cessa- 
tion of work. There were 29 cases of accident, two 
members having had to be placed under the treatment 
of the medical officer of the Association. There were 
also 20 claims for compensation sent into the em- 
ployers, three of which were, however, subsequently 
withdrawn. In one case the Employers’ Federation 
paid a lump sum of 110/. to a member of the Union in 
settlement of all claims, after the member had been 
drawing 14s. 64d. per week for over one year. The 
report states that during the last three months there 
has been a loss of 5298/7. 5s. 8d. to the society, owing 
to the short supply of cotton. 

During the B ve week the representatives of the 
Employers’ Federation, and of the several branches of 
the Cotton Operatives’ Associations, have been in 
conference with members of Parliament representing 
Lancashire constituencies, with respect to the several 
matters affecting the cotton industry, the chief being 
(1) Reduction of working hours per week by one—on 
Saturdays. (2) Proposed changes in certain cases in 
the Particulars Clause of the Factory Act, 1895. 
(3) Amendment of the Employers and Workmen Act, 
1875. It appears that the two parties will endeavour 
to act together co far as possible, and a committee 
was appointed to consider the matter with that object. 
It is hoped that friction will thus be averted. 


The dispute at Lord Penrhyn’s quarries has ended 
in a deadlock. The quarries were opened last week, 
and the men were invited to present themselves for 
work, with a promise to consider the matters in dis- 
pute on the part of the management. It appears, how- 
ever, that the men abstained—none, it is said, presented 
themselves. It is a sad outcome of a labour dispute. 
Quarrying is the only great industry at Bethesda, and 
a large district adjacent is mainly dependent upon it. 
It was hoped some modus vivendi would be found 
whereby such a disastrous result might have been 
averted. The men, itis said, have found work else- 
where in large numbers. Agents representing some 
of the granite quarries in Shropshire were, it is said, 
on the alert to engage a number of men, as the supply 
of quarrymen had of late been small, owing to the 
more remunerative rates of wages in connection with 
the Birmingham waterworks, in the supply of water 
from Wales. It is to be regretted that the Board of 
Trade was not able to effect some kind of compromise, 
whereby a conciliation board might have been con- 
stituted in the Bethesda district. 





The lightermen’s dispute has dragged along, with no 
indication of any mutual settlement. A new effort 
has, however, been made by seven Members of Parlia- 
ment representing the waterside constituencies in 
London, namely, Rotherhithe, Limehouse, Poplar, 
Southwark, St. George’s-in-the-East, Bermondsey, 
and Stepney, all of whom have signed a letter ad- 
dressed to the secretary of the Masters’ Association, 
offering to act as intermediaries, or if possible to 
arrange for the formation of a board of conciliation, 
consisting of an equal number of employers and work- 
men. The signatories to the letter base their action 
on the grounds of the losses to the masters, the suf- 
fering of the men and families, and the losses and in- 
convenience to large numbers who are indirectly 
affected, but who are not parties to the dispute. In 
the dockers’ strike of 1889 Members of Parliament 
went on a deputation to the dock authorities, and 
were able to facilitate a settlement of that dispute. It 
may even be so in this case. 





In the Lancashire districts, the ition and pro- 
spects of the engineering trades and allied industries 
remain practically unchanged. 

In the Wolverhampton district business in the 
finished iron trade has been quiet, but there was no 
change in quotations last week as compared with the 

revious week. But steel was further reduced by 
rom 2s. 6d. to 5s. per ton. With the exception of 
marked bars, prices were varied and uncertain for 
other qualities. There have been continuous orders 





for Government purposes, but a lack of orders from 
elsewhere. The sheet trade has again been depressed, 

In the Birmingham district there was a lower ten. 
dency in market prices, but not, it appears, to any 
large extent. New orders, it is reported, were booked 
at remunerative prices. While t bars remain at 
list prices, quotations for unmarked bars seem to be 
no longer regulated by the list prices of the Unmarked 
Bar Association. This means that there has been, and 
is, keen competition both inside and outside the 
Association for orders; but this has been chief 
amongst the smaller makers. The sheet trade hag 
been quiet. As regards pig iron, stocks are increasing, 
the consumption being now less than the production, 
In the engineering and allied industries employment is 
fairly well maintained, but the pressure is not so great 
as it was. 





The Parliamentary Committee of the Trades Union 
Congress have a resolution condemnatory of 
the action of the Great Eastern Railway Company in 
ee Mr. Unwin, as ‘‘ being a direct interference 
with the liberty of the subject, and a blow struck at 
the representation of the working classes upon public 
governing bodies.” On this question the railwaymen 
are not in complete accord. It is admitted that the 
dismissal was not because of Mr. Unwin’s connection 
with a public body, but because he ran counter to a 
regulation made two years ago to meet a similar, or 
nearly similar, case. In that instance, however, the 
man had to lose time in working hours; in the case 
of Mr. Unwin, it is stated that the question of losing 
time did not arise. All that was required of him was 
that he should signify to the management, his accept- 
ance of a seat ou a public body. This, it appears, he 
did not do. It is important that the exact facts 
should be known in order to judge as to the rights of 
the case, 





The London carmen are pushing their demand for 
an increase of wages. On the refusal of a demand for 
an increase of 6s. per week, the men employed by 
Messrs. Lavington Brothers, of Tower-hill, some 150 
men, struck work last week. The carmen in other 
firms, notably of those engaged in the grain and flour 
trade, have, it is said, formulated demands for an 
advance in wages and better conditions of labour, 
which are to be submitted to the employers. The 
demands come at the busiest period of the year, just 
before Christmas, and is likely, therefore, to cause in- 
convenience. 


Ata conference of North-Eastern Railwaymen, held 
at Darlington, it was decided to approach the directors 
with a request for an advance in wages of 10 per cent. 
in all ph and at the same time for time and a 
quarter for overtime, night work, and for time and a 
half for Sunday work. 





The strike of the lace workers at Calais continues. 
The Parliamentary Committee of the Trades Congress 
propose to issue an appeal for funds to help those on 
strike, 


The first-class writers inthe Expense Accounts De- 
partment at the Government Dockyards recently ap- 
pealed to the Admiralty for an increase of pay, which 
ranges from 6s, to 8s. per day, and for payment for 
overtime, or some allowance in another way in liew 
thereof. They also asked to be classed as ‘clerks, 
instead of writers. The Board have declined to grant 
any of the requests made to them. 








The electrical workers at Battersea propose to 
organise themselves into a compact union. The 
singular thing about the meeting was that most of the 
speakers were unconnected with the industry propose 
to be organised..Only the men in the trade know their 
own requirements. 








Tue WestincHouse Company.—When the Westing: 
house Electric and Manufacturing Company, of — 
burg, bought the business of the Walker Company, an 
absorbed that undertaking, they took over a contract 
with the Boston Elevated Railway Company for the con- 
struction of a 2700-kilowatt generator. The bape 9 
house Company made several important changes 10 ae 
designs of this large generator, and the tests of jo 
machine have been completed to the satisfaction of % 
railway company. Among the changes which the Wes 
inghouse Company made in the generator was the design 
and construction of a new commutator, a radical — 
tion in the armature winding, and the addition ' 
well-known Westinghouse balancing co a which, i. 
to the armature, entirely prevent unbalancing circu! 
and thereby assist the commutation, enabling the a 
to work without sparking, even should the wo 
become displaced from its central position. The v3 4 
insulation of this huge machine was also re-design po 
was the ventilation. The Westinghouse ane ‘ed 
now erecting in the power-house of the Boston yoo 
Railway Company another 2700 - kilowatt ry po 
entirely of their own design. It is believed t r ah 
two railway generators are the largest ever built fo 
way gervice. 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Inaugural Address by ProrgssoR JOHN Perry, M.E., 
D.Sc, F.R.S., President.* 
(Concluded from page 752.) 

Mucu of the evil we suffer from is due to our average 
young men being pitchforked into works, where they 

+ no instruction, as soon as they leave school. If 
ordinary school education were worth the name, and if 
schoolmasters could be brought to see that we do not 
live in the fifteenth century, if boys were really taught 
to think for themselves through commonsense training 
in natural science, things would not be so bad. But the 
average boy leaves an English school with no power to 
think for himself, and with less than no knowledge of 
natural science, and he learns what is called mathematics 
in such a fashion that he hates the sight of a mathe- 
matical expression all his life after. 

And what is the result? English engineers do make 
a wonderfully intimate acquaintance with the machines 
and tools that they work with, but when it comes to 
the manufacture of new things they do it by fitting and 
trying, by quite unnecessary expenditure of money 
through trial and error. A machine is made and tried 
and then another better one, until a good result is 
arrived at. And this method did well enough in the 
past, and would do well enough in the future if only 
we had not to compete with foreigners who can really 
calculate. Itis not all smoke; there is a real danger in 
this foreign competition unless we mend our ways. 
There is an absolute necessity for great change in 
English ways; but there are so many people interested 
in the maintenance of old methods of working ; so many 
people who think they will lose their bread and butter 
if a change takes place ; so much capital, scholastic and 
other, invested in our old machinery; that it takes a 
catastrophe to produce changes. Much of the strength 
and weakness of England has always lain in her conser- 
vatism. We have been talking of standardisation of 
machinery lately, soI may say that things have been 
standardised in England for along time. Now, to get 
all the good effects of standardisation, it is occasionally 
necessary to go in for wholesale scrapping, and it is 
this scrappin rt of the {business that we dislike in 
England. e here all know that the District and Me- 
tropolitan Railways might have been worked electrically 
years ago just as easily as they will be when we are allowed 
to begin upon them, but, of course, the scrapping of a lot 
of steam locomotives was a serious thing. The loss of 
experience to English electrical engineers, because of this 
hatred of scrapping, is leading to other incalculable losses. 
I understand that the whole generating and line plant 
—the whole machinery of the Boston tramways—has been 
scrapped several times since they first were driven electri- 
cally. Japan has scrapped all her old civilisation just as 
France did. During the century now dying, Germany 
has made thé most sweeping changes in her law and school 
legislation, and indeed in everything. England and 
Spain and China, how they differ in this respecteven from 
Eogland’s own Colonies. 

Of course, it may be said that English customs have 
grown during centuries; they are well tried, and there 
is no pressing need for sudden alteration. I quite agree, 
but, unfortunately, this very perfection and fitness of our 
customs have bred in us a want of flexibility, so that in 
cases where a sudden change is really necessary, we are 
disinclined to make the change merely because it is a 
change, and for no other reason. 

No one has ever heard me speak of the decadence of 
England. When the greatness and the wealth, the man- 
liness and the strength, the healthiness and good life, of 
England are shown forth to the, as yet, ignorant world in 
all their magnitude, there will besome astonishment. But 
itis our duty to keep up our high standards. We must 
change what is bad when we know it to be bad, and not 
let bad things} continue to exist, parasitic growths, main- 
tained because on the whole we are strong and healthy. 
You will perhaps think that this is a very serious exor- 
dium, when I tell you that I have introduced it all on 
account of the state of mathematics in our profession. 
I feel a sort of degradation every time that I hear a suc- 
cessful, clever old member of this Institution sneering at 
mathematics. There isa ponte | about his statements; 
he himself has been very successful in life without much 
help from mathematics; but indeed his sneer is doing a 

reat deal of harm to the younger members who admire 

18 Success, who forget that he has succeeded in spite of, 
and not because of, his neglect of mathematics. 

Our knowledge of electrical phenomena must be quan- 
titative to be of practical use; we must be able to calcu- 
late. Mathematios is the science of calculation, and we 
must therefore be able’ to employ, and we all do neces- 
sarily employ, less or more, mathematics every hour of 
our professional lives, The draper, and the grocer, and 
the housekeeper merely need arithmetic. Everybody 
now knows some arithmetic. Everybody can add and 
subtract, and multiply and divide, and keep accounts 
i some simple sort of way. This is due to the fact that 
arithmetic is no longer taught in the old Greek method 
With its twenty-seven independent characters (for our 
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ten figures), the study of which required a lifetime, 
so that only old men could do multiplication, and they 
not only needed many hours to do one easy bit of 
multiplication, but declared that if the art were not 
practised every day it could nob be remembered. Read- 
ing and writing and ciphering are now taught to every- 
body. It used to be that only learned men and philoso- 

hers could read, write, and compute. You will remem- 

r the charge that was brought against one of Shake- 
speare’s characters, who was said to mere i 
theory without practical knowledge. ‘‘ And what was 
he?” ‘ Forsooth, a great arithmetician.” Nowadays, 
when everybody can compute, we should say of the pos- 
sessor of mere bookish theory, ‘‘ Forsooth, he knows the 
calculus.” 

For in medieval times things were taught in such a 
way that only a few men had a chance of knowing how 
to read, write, and cipher. We have been compelled to 
change all that, the pedagogue has by compulsion given 
up his medieval methods of teaching in these things, 
although in all other matters he retains them. But a 
time has come when we see that ciphering is not enough 
mathematics for us to be familiar with ; we need a little 
algebra, we need co-ordinate geometry, we need the dif- 
ferential and integral calculus. The pedagogue tells us 
that we must follow the orthodox course of study, which 
takes many years; and some of us, many of us, who 
have followed the orthodox method, find that we have 
mn so much time and mental power upon it and its 
thousands of unnecessary tricks and contrivances and 
philosophy, that we can take in no more ideas. We can- 
not utilise our mathematics on engineering problems, 
because we are too old and tired and b/asé to comprehend 
these problems. Nevertheless, we are the only people who 
kuow mathematics, and so we publish volumes of unmean- 
ing and useless disquisitions on problems that we do not 
understand. Or we know just enough mathematics to be 
able to show our ignorance to experts, but quite enough 
to impress engineers with our knowledge ; and we know 
just enough about engineering problems to show our ignor- 
ance to engineers, but quite enough to impress mathema- 
ticians, and what we publish is merely as the crackling of 
thorns under a pot. 

As for the man who does understand electrical problems, 
he remembers that there was a something called a study 
of mathematics at his school; that he did 8 certain 
examinatious with much difficulty and tribulation; that 
the subject had no real meaning to him even when he 
was supposed to know it, and he now hates the sight of 
anything that looks like mathematics. 

I tell you, gentlemen, that there is only one remedy for 
this sort of thing. Just as the antiquated method of 
studying arithmetic has been given up, so the antiquated 
method of studying other parts of mathematics must be 
given up. The practical engineer needs to use squared 
paper. What is the use of telling him that he has taken 
an unauthorised way to the study of co-ordinate geometry, 
that he cannot approach it except through Euclid and 
modern geometry, and geometrical conics, and algebra 
and trigonometry? He says the youngest child can be 
made to understand diagrams on squared paper. 

So, again, the idea underlying the calculus is one that 
every child, every boy, every man possesses and uses 
every day Of his life, and there are useful methods of the 
calculus that might be taught quite quickly to boys, and 
which it would bea pleasure to boys and men to use con- 
tinually in all sorts of practical L yarounert but of course, 
the subject of the differential and integral calculus is one 
that must come at the end of a long course of what is to 
the average boy utterly uninteresting and unmeaning 
mathematics. Indeed, the average boy never reaches the 
subject, whose very names, differential and integral cal- 
culus, are enough to drive him frantic. 

Yes, the schoolmasters say that we must follow the 
medieval rules of the game, and all sorts of fine things 
are said about them; but as a matter of fact we only need 
to bring a little commonsense to upon schoolmasters. 
At present most of us stick to our arithmetic as a safe 
and well-tried friend. We compute after the manner of 
the draper and grocer and housekeeper. In finding out 
what is the best size of conductor, or armature winding 
or core, or iron and winding of a field magnet, we calculate 
by mere arithmetic for one size and then for another; 

rhaps we have weeks of arithmetical computation 

efore we find the right size of thing to use, and we can- 
not frame general rules. And some foolish person who 
knows a little mathematics, works at the problem (as we 
ought to be able to do but are not) and he frames a gene- 
ral rule and we laugh at ‘it, and sneer at mathematics 
because he has arcs on out of account the most im- 
portant consideration. We know that the result is wrong, 
but we cannot say why it is wrong. 

Then there are some far-reaching labour-saving ideas 
that we simply cannot get into our heads at all, we can- 
not comprehend them. Am I sinning against the rule as 
to good comradeship which exists here, if I say that some 
of us are ignorant of the most fundamental fact regulating 
economy in pee sizes of conductors? Suppose we 
find the total cost of installing a conductor of 4 certain 
length, using 1 square inch section of copper. We do the 
same thing for other sizes, and we plot total cost and 
weight of mere copper on squared paper. Ido not care 
what system we adopt if it is the same system for all 
sizes, and if we buy our materials from the same manu- 
facturers and use the same kind of labour, our points will 
lie very nearly in a straight line on the _— paper. 
Hence inc cos will be proportioned to increased 
weight of copper, and, indeed, increased total cost will 
be like the mere increase in the cost of copper, taking a 
slightly higher price of copper per ton. Some of us, 
ignorant of the elementary mathematics involved in the 


roblem, think that the mistake has been made of assum- 





cost of the copper in it, and,.of course, he must feel that 
it is too absurd a mistake not to be laughed over. With 
an elementary oe, of mathematics his mistake 
would be impossible, without such a knowledge the 
clever electrical engineer is constantly discovering mare's 
nests in the investigations which he criticises. 

I know of long misleading accounts of the results of 
good experimental observations which might have been 
described in a few clear words by the aid of elementary 


kish | mathematics. I know men who spend on a particular 


problem ten times the amount of worrying thought that 
would enable them to master the easy mathematics that 
includes all such problems. Quite recently one of our 
most eminent members declared to me that he had not 
really the reason for small economy at a power 
station when there is a small load factor, until he studied 
the commonsense mathematical form which has been 

iven in arecent publication. And yet he is a man who 
a heard much, and read much, and talked much on this 


as 
subject. : 

Every electrical engineer has a correct idea of how 
at ormer acts, or how the electromotive force in one 


of the coils of an armature of a direct-current or other 
merator, or, let us say, a rotary transformer, changes 
uring a revolution, and how the electromotive forces 
of all the coils are combined to produce currents in the 
external circuits. But pe pie ow much mathematical 
tribulation must most of us have ed from our state 
of ignorance to our present state of knowledge! It is no 
wonder that we are disinclined to the study of a new 
phenomenon which seems as if it might lead us through 
the like tribulation. The tribulation js least because it is 
suffered only once if we first learn the calculus method 
which underlies all our work; it is greatest if we geb 
it up in a completely new-looking form in every new pro- 
blem. I 8: now of what is most difficult in our study, 
for there is thought required in applying the calculus 
method. Thus, for example, in multiphase work at the 
present time the best mathematicians wonder how it is 
ible for easy calculation to be made in such a subject. 
hat we want just now is that an electrical engineer 
acquainted with three-phase currenp phenomena should 
be so much a master of ordinary easy mathematics that 
he has a chance of discovering a very simple way of put- 
ting the matter before us. At present calculation is easy 
but tedious, and, indeed, repellent; bat I am perfectly 
certain that a competent man might quickly invent 
methods of calculation which are not only easy, but 
short and thinkable. Mathematicians with the requisite 
electrical knowledge, again, may be lacking in sympathy 
and humour. I know a book of more than three hundred 
large on ordinary alternating currents, and all the 
information in it is given far more simply in two pages of 
another book, with which some of you are uainted. 
Possibly, jusb now, mathematicians who are electrical, 
and who have commonsense, have too much other work 
to do, and we’must wait their leisure. 

The fact is, mathematics ought to be the natural lan- 
uage of the electrical engineer, and at present it is a 
oreign language ; we cannot read or write or think in it, 

Weare at the beginning of our development, like monkeys 
pare a have increased faster than their powers 
of speech. 

Some of you are aware that a new method of teachin 
mathematics has recently been introduced in nearly a 
evening classes in science schools throughout the country.* 

I am addressing engineers—men who utilise the results 
arrived at by scientific workers, men whose profession is 
applied science. But surely, if we are to apply the results 
arrived at by scientific men, if the laboratory experiment 
of to-day is the engineering achievement of to-morrow, 
we ought to be very much alive to all that is going on in 
the scientific world. 

All men ought to be far more alive to the importance 
of scientific work. On the psychological side, it is per- 
fectly exasperating to me tosee how few are the men who 
know that Darwin has given a key to almost all the great 
philosophical problems of antiquity, and that there is a 
great mental development accompanying the more 
evident engineering development now going on in the 
world. Again, it is the fault of our methods of education 
that all our great men, our most important, most brilliant, 
best educated men, our poets and novelists, our legis- 
lators and lawyers, our soldiers and sailors, our great 
manufacturers and merchants, our oe and school- 
masters, should remain so ignorant of physical science, 
the application of which by a few men not ignorant is 
transforming all the conditions of civilisation.+ But of 
all men, just think what it means for engineers to be 
ignorant of science, or neglectful of its new developments; 
and of all engineers, think what it would mean if electrical 
engineers sinned in this way ! 

Except ours, all other branches of industry bave taken 
thousands of years to grow. There were bridge and 
hydraulic and sanitary and harbour and river engineers 
in ancient Rome, and such engineers existed thousands 
of years before the first papyrus was written in Egypt. 








* See Summary of Lectures on Practical Mathematics ; 
also the Science and Art Directory and the Reports of 
Examiners on the Science Examinations of 1899 and 1900, 
all published by the Education Department, South Ken- 
sington, 8.W. The reforms now advocated in mathe- 
matical and science teaching are all clearly described in a 

per read before the Society of Arts in January, 1880. 
ish I could say that there was a prospect of its being 
introduced in all schools, for it seems to me that this 
would lead to the result that all young men entering works 
would be masters of that kind of calculation which is 
most important in electrical engineering ; not merely a 
few men having this power, but the average men, just as 
average men can read and write. 





ing that the cost of an installed conductor is merely the 





+ See articles in Nature of July 5 and August 2, 











782 


ENGINEERING. 





[Dec. 14, 1900. 














But no Assyrian tile or Egyptian hieroglyphic or relic 
from a tomb indicates that telephones or electric motors 
or electric lights existed before our time. No gradual 
improvement in our methods of conquering nature led up 
from small beginnings in our electrical engineering. Our 
profession has not grown during thousands of years of 
time like other professions. It has sprung suddenly, full 
grown, from the new spirit which is going torule the souls 
and ies of men, the spirit of research in pure science, 
The new spirit puts knowledge, mere knowledge of nature, 
as its highest aim, The scientific student knows that all 
sorts of good must come to mankind from his studies ; 
all sorts of scientific knowledge are sure to be utilised 
by engineers, but in the pursuit of science the usefulness 
and utility of the result are of no importance. And are we 
—we who have received the first-fruits of the labours of 
scientific men, we the first-born spoilt children of the 
great parent of all that is to come, we who form the 
foremost files of the present time—are we going to turn 
upon our beautiful young mother and say she is useless 
and ugly, and she hinders our money-making, and that 
we are willing to kill her for the sake of the burial fee? 
Thank God, that is the spirit of only a few of us. Have 
we not, as an institution, gone to great expense in the 
peieeice of Science Abstracts in partnership with the 
*hysical Society? That publication has been, and con- 
tinues to be, of the very greatest value to all students of 
pure and —_ science who read our language, for it 
tells them the results of all the scientific work now being 
done in all parts of the world. And even if some of us 
do not read that useful publication, do we not know that 
it is there to read if we like? Do we not know that it 
is a symbol of our redemption from the yoke of the 
Philistine? It is one of many signs that in answer to 
the question which I have asked in this addres:, we can 
truthfully say that we are professional men, that our 
profession has promise of enormous expansion and 
improvement ; and that we are not mere tradesmen. 
am afraid that you will think that I have a personal 
interest in putting before you the claims for consideration 
of the pursuit of pure science, because you know that 
I am trying to defend Kew Observatory from imminent 
danger. In truth, I have no interest in this matter 
unbecoming a President of this Institution. For two 
ears I have been trying to reason with traction engineers. 
uike many otheg electrical engineers, these gentlemen 
desire to use uninsulated return conductors. If they doso 
near a magnetic observatory certain records of terrestrial 
magnetic disturbances are quite spoilt. At Potsdam this 
sacrilege has been forbidden. At Washington, Toronto, 
Capetown, and most other important places, the magnetic 
records have already been rendered useless. Professor 
Riicker and I were asked by the other members of the 
Committee of the Royal Society, which was in charge of 
the Kew Observatory, to defend Kew, and with the help 
of Her Majesty’s Treasury, we thought we were able to 
insist upon the use of insulated returns in all undertakings 
authorised by Parliament where harm was likely to be 
inflicted on Government observatories. I may say that 
the scheme designed by Mr. Clifton Robinson for using 
an insulated return conductor in the working of the 
tramways of the London United Tramways Company, in 
consequence of our action, was a thoroughly good scheme, 
which it gave one satisfaction to look at—not ugly and 
not expensive. It seemed to me a fit scheme for any 
tramway system, however complex, in which overhead 
conductors are used. You are aware that for an electric 
railway or for a tramway where a conduit is employed, 
it is in every way better, and isin a large scheme actually 
cheaper, to use an insulated return. We felt, therefore, 
very happy, for magnetic observatories seemed quite safe 
from interference. We were, however, mistaken, for the 
only clause which we have been able to get inserted in 
all Parliamentary authorisations of undertakings leaves 
it to the Board of Trade to substitute other methods of 
protection than the insulation of the return conductors in 
cases where these other methods seem to be sufficiently 
good for the protection of laboratories and observatories, 
and this is why the Board of Trade appointed the Com- 
mittee which met on October 31, probably for the last 
time, 

Professor Riicker, Professor Ayrton, and I, have made 
many tests on the magnetic disturbances produced by 
tramways and railways, particularly by the Stockton 
tramways and by the Waterloo and City Railway, and we 
have had many meetings with the traction engineers, 
but nothing has yet been decided. 

I mention this matter, which has given great anxiety 
to scientific men, because I am afraid that some of you 
may think when you hear of it that I have been acting 
against the interests of the electrical industry. I beg to 
assure you that I have been acting in your best interests. 
As an electrical engineer I ought surely to t the use 
of uninsulated returns, even if we leave Kew Observatory 
out of account. Suppose: we do not now insulate our 
returns. Electricity will certainly return by gas and 
water pipes, and the amount of harm done to those pipes 
is merely a question of time. Because of the ignorance of 
legislators and gas and water companies, nothing is said 
just now, but will nothing be said at the end of 10 or 20 
years when pipes are found to be eaten away everywhere ? 
And if by a slight increase of expense, or rather, as I 
think, actually no increase of expense, but merely a little 
increase in inventiveness and commonsense on the part 
of electrical engineers, this evil may be entirely pre- 
vented, surely it is in the interests of all of us that insu- 
lated returns should be insisted upon. But even if we do 
not insist on insulating the returns in all _— surely 
something may be said for the giving of this protection 
on lines near such a magnetic observatory as Kew. Even 
the magnetograph records now being made have been con- 
tinuous for 45 years, and if Kew is interfered with no 
sum of money can compensate for the interference ; for if 








the observatory were removed the future observations 
would have no link with the past. 

An engineer in this room declared that it seemed to him 
an injustice to hamper the progress of electric tramways 
“for the sake of making observations that never have 
given, and never may give, to the world any important 
results.” Now, it is not so much on account of Kew that 
I object to this sort of observation, as to its general 
spirit of antagonism to scientific research. 

There is no doubt that the answer to the old question, 
which Gilbert might have asked three hundred years ago, 
** What is the cause of terrestrial magnetism?” is very 
jealously hidden from us by Nature. Theearth probably 
contains much iron, but its great internal heat seems 
to’ forbid our imagining the iron to be magnetic. The 
assumption that a negative electric charge on the rotating 
earth will explain things, requires such an enormous 
charge that this assumption has been discarded. There 
are annual and diurnal variations of a fairly regular kind ; 
there are storms which have some relation to the Aurora 
Borealis, to sun spots and to earth currents. There are 
small sudden changes which seem to occur almost instan- 
taneously all over the earth. Observations of these things 
may be useless from some points of view, but scientific 
men have been and continue to be willing to give up time 
and much money for this object. Utilitarians had to be 
cajoled through superstition to allow observations of the 
stars to be carried on in ancient times, and we have no 
such cajolery to offer. We simply say that it has been 
through this sort of useless-looking method of working that 
all our progress in science has come. 

Engineers, descended from men who sneered at Caven- 
dish and Franklin and Volta and Oersted and Ohm and 
Faraday—are you, who utilise the results of the work ¢o 
sneered at, and pile up fortunes in consequence of it, are 
you the men to sneer at and ridicule the scientific work 
of the present day because it seems to you useless ? 

Tell us a better method of observation ; give us better 
suggestions as to what these magnetic phenomena may 
mean ; but the past record of scientific observation enables 
us to laugh at you when you say that magnetic observa- 
tions may never give the world any important results. 
Was Nature ever so open, and yet so closed, about a secret 
as she is about this one of terrestrial magnetism ? Was 
there ever one whose revelation promised so much? How 
very little we know of electricity and magnetism, Does 
the mere motion of the earth, taking no account of 
electric charges at all, cause it to be magnetic? Almost 
anything is on the cards. Surely I need not appeal to 
your cupidity, but it is quite possible that our knowledge 
of this secret may enable us to tap a tremendous store of 
Nature’s energy. 

Gentlemen, this is not a trades union, and it is not a 
society for the furtherance of pure scientific research ; but 
it is a society of professional men who recognise the past 
services of scientific observers with gratitude and respect, 
and hope for greater ones in the future. And shall it be 
said of us that our gratitude is not greater than that of 
Judas, to whom, indeed, thirty pieces of silver was 
doubtless a large sum; that ‘‘we have given our hearts 
away, a sordid boon;” and that as to our future hope», 
we are willing to sell our birthright for a mess of pottage ? 





SHOT IRON : HOW TO RECOVER IT, AND 
HOW TO USE IT.* 
By Mr. C. H. Purnam, Moline, Ill. 


In most foundries there is going forward a constant and 
heavy waste of iron, day by day, year after year, while, 
strange as it may seem, the founder is in many cases 
totally unconscious of the fact; and those who realise 
—_ there is a waste, are in entire ignorance of its magni- 
tude. 
iron that escape from the tumbling mill, and are thrown 
out with the refuse are not, in any true sense, waste ; for, 
it is claimed, this iron is of no real value, as it will not 
mix, and it has a hardening effect upon the mixture. 

I have recently learned that there is a much greater 

uantity of iron thrown away than I had suspected, and 
that, though it does harden the mixture to some extent, 
this is not sufficient to preclude the ibility of its 
economical consumption. I am aware that some writers 
on foundry practice aver that there is no economy in 
using it ; that, as noticed above, it hardens the mixture, 
aud that, also, much of it is burnt up, and so destroyed. 
While it is quite probable that some of the very thin, 
light particles are indeed consumed in the remelting, it is, 
nevertheless, certain that the greater part melts and 
mixes with the other iron. This I know, forI have tested 
the matter by melting a quantity by itself, weighing it 
into the cupola, and afterwards weighing the product, 
the latter being 90 per cent. of the amount charged. The 
shrinkage in some kinds of pig iron will equal this. 

Our method is as follows: We pass the cupola cinders 
through the tumbling mill (as has always been our cus- 
tom), continuing the tumbling until the cinders are 
thoroughly crushed, and everything but the iron has sifted 
out b2tween the staves, which, in our practice, fit rather 
closely, for the purpose of saving as much iron as possible 
by this process. 

Now the refuse dust and fine cinder, which formerly 
was dumped out, as being entirely worthless, is passed 
through the wig aye separator ; and the amount daily 
recovered from the dump of two cupolas is something in 
excess of 550 Ib. of iron, which will yield 500 Ib. after 
sifting, or 450 lb. after remelting. The product, when 
melted by itself, is a strongly mottled pig. But, as this 
shot iron is distributed throughout the heat, as mixed in 
the daily cast, its hardening effect is very slight, and, in a 


_* Paper read before the American Foundry men’s Asso- 
ciation. 


We have been taught that the small particles of | 8° 





well ordered mixture, cannot be detected in any but very 
light thin castings. 

But you cannot use this shot iron in all mixtures, any 
more than that you can use certain pig irons in all mix- 
tures. If you are going to use the shot iron regularly, the 
_——< must be regulated with this fact in view. 

hen we first began using this shot iron, we had some 
No. 2 soft charcoal iron which we were using in the 
regular soft iron mixture, and we had no trouble whatever, 
Later, the charcoal iron having been all consumed, we 

ea mixture of all coke iron, employing, of course, 
the usual quantity of scrap (50 per cent., which includes 
our shop remelt), with the result that the light castings 
were altogether too hard for drilling. There were but 
few of these castings made, and they were thrown into 
the scrap. 

In the process that I now immediately began, and 
a to a conclusion, may be seen the method of a 

ranch of the “‘rule of thumb” foundry practice. 

The shot iron was left out entirely, and the balance of 
the mixture made as before. A few of the light castings 
only were made, and these were cast at different parts of 
the heat. Result, too hard for the light castings that had 
to be drilled, but all right for the balance. There were 
three different numbers of pig iron in the mixture, viz., 
No. 2 soft, Southern ; No. 2 foundry, Southern, and No. 1, 
Northern. The two former were from an unfamiliar fur. 
nace. Sothe percentage of No. 2 foundry was diminished, 
with good result. Cutting down of the No. 2 foundry 
was continued until that brand was entirely eliminated, 
and, even then, the product was not so soft as to enable 
the use of the shot iron in the light castings. During the 
process we had also changed the percentage of No. 1 iron 
in the mixture, to correct shrinkage. The loss consequent 
upon the ‘‘rule of thumb” method of correcting our mix- 
ture would amount, in money, to very little. 

Now, we omitted the shot iron from the first 7000 lb. 
charged in the cupola, which enabled us to cast the light 
— before the mixture containing the shot iron came 

own. 

As the No. 2 foundry iron was too hard for our use, 
except in the heavier castings, we bought from a different 
furnace ; and now we are again using the shot iron with- 
out difficulty. 

We have had no difficulty consequent upon the use of 
the shot iron, except in the matter of hardness.  ‘l'o over- 
come this, it is only ae to use a sufficiently soft 
pig iron in the mixture. e have not been obliged to 
use any specially soft iron in the mixture—just ordinary 
No. 2 soft, No. 2 foundry and No. 1 foundry—the same 
brands that we were using before we began melting the 
shot iron. The actual saving in our case is, say, 450 lb. 
of iron per day, at 67 cents, 3.00 dols. per day. 

The time consumed in uperating the separator must be 
considered, of course ; but this is so trivial that no addi- 
tional labour is employed, the work of running the sepa- 
rator having been added to the duties of the labourers who 
work about the cupola, 

The magnetic separator that we use is one’that Messrs. 
Barnard and Leas, of Moline, Ill., invented and perfected 
during the past year, and which they are now manufac- 
turing for the trade. I donot wish to make any invidious 
comparisons between this machine and other machines 
manufactured for the like purpose; however, a general 
description of it may not be out of place. 

The machine is, essentially, in shape a cylinder, wound 
with copper wire which, in operation, is charged with elec- 
tricity. This cylinder is set in the frame at an incline 
that will cause the cinders to pass through, from the one 
end where they are charged, out at the other, the mag- 
netised inner surface of the cylinder catching and hold- 
ing fast every particle of iron. It might seem, at 
first thought, that some of the iron particles would 
t brushed out with the dust and coke cinders; but 
it should be borne in mind that the iron in contact with 
the cylinder is itself self-magnetised, and therefore holds 
firmly any iron that comes incontact with it. When the 
current is thrown off the iron ‘‘lets go” from the cylin- 
der and pours out into the’ receptacle. The work of 
operating this machine is 4s simple and easy as running 
a power sand sifter. Cost of current for the machine 13 
less than 2 cents per hour, and one hour’s labour will run 
the day’s product through. : 

The machine weighs about 1100 1b., and occupies 4 
floor space of 2.5 ft. by 10 ft. : 

In conclusion, I wish to state that the saving effected 
by us is less, by a good deal, than what it would be in 
foundries where extraordinary care is not taken to extract 
the iron from the cinders, by having close-fitting staves 
in the cinder mill. In fact, it is quite dbvious that, 
view of the difference in the care taken in various foun- 
dries in this respect, the saving by the use of the sepa- 
rator in some foundries would be two or three times what 
it is with us. a 

One very important point to bear in mind is that, no 
matter how large or how small the pieces of iron, none 
can escape the vigilance of the machine, So that, if the 
operator of your cinder mill becomes careless, permitting 
wide spaces between the staves, which will oe large 
pieces of iron, that would ordinarily go to the dump, 
0 magnetic separator will catch this iron and save 1t 
or you. 

It is our intention to provide wider spaces between 
the, mill staves, so as to obviate the necessity for so muc 
grinding in order to reduce the cinder. his will save 
somewhat of time and wear of machinery, without any 
loss of thoroughness in the extraction of the iron. 





Tue Cramps,—There are 14 vessels in the yards of the 
Cramp Engine and Shipbuilding Company, at * Dl 
delphia. Every one of the company’s nine slips 18 
occupied, and five vessels are in the water. 
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ELECTRIC v. STEAM LOCOMOTIVES. 
On the Supersession of the Steam by the Electric 
Locomotive.* 
By W. Lanepon, Vice-President. 
(Concluded from page 749.) 
Tur efficiencies of the various parts are assumed as 


low : 
_— Loss. 


Pn serspuaetatey Efficiency. 
Motors oe ‘Se 15 .85 
Obmic loss in rails ... 10 90 
Leakage ve : 23 975 
Rotary converters 10 90 
Static tran:formers ... 7 93 
H.T. transmission 10 .90 


The total kilowatts required on the train wheels (Table 
IV.) is 2905 per hour, and the number of trains is 14. 
Therefore (ae 207.5 will be the average kilowatts per 


train-hour; and, assuming the efficiency of the motors at 


85 per cent., mS 244 kilowatts will be the average 
power required to be supplied to each train. If now we 
allow 10 per cent. loss in the rails which supply and return 
the current, a pressure of 540 only will available at 
either end of a section of 10 miles. Therefore the am- 
peres per train that will be required will be 


= x 1000 ) 42. 
540 


As there are 14 trains per hour in the total 50 miles 
section, there will be -= 2.8, say three trains in one 


section of 10 miles to be supplied by one substation 
452 x 3 = 1356 amperes. 


Adding 24 per cent. for leakage, we have 1390 amperes 
a3 the current to be supplied by each substation at 600 
volts. The efficiency of the converters and static trans- 
formers is taken at, respectively, 90 and 93 per cent., and 
the three-phase transmission at 90 per cenb. 


., 1890 x 690 ___ = 1107 kilowatts to be delivered 
1000 x .9 x .93 x .9 f a! ‘ 
to the trains for each section containing 3 trains. 


As there are 14 trains, there will be 4 sections with 3 each, 
and 1 section with 2 trains. : ; 
Now the 4 sections with 3 trains each would require 


1107 x 4 = 4428 kilowatts. 


To allow for the maximum loss let it be assumed that 
the centre 10-mile section, which as previously indicated 
might be supplied direct at 600 volts, issodealt with, and 
that it the section that has two trains only. 

The kilowatts required would equal 


1390 x 600 | 2 . 
les — = 56 ‘ 
1000 x = 556 kilowatts. 


Therefore the total kilowatts to be generated would be 
(4428 + 556) = 4984, say 5000, 


: ; 2905 
and the combined efficiency (a) would be 58.3 per 


cent. 

This 5000 kilowatts is the power required to be gene- 
rated to work the 14 trains, travelling 479 miles during 
the hour, as shown in Table IV., and upon it all com- 
parative calculations and deductions have to be based. 

The demand may, of course, go beyond this, or it may 
be less, but so long as the generating power, and that of 
the corresponding parts, is there to meet it, that branch 
of the question may be disregarded. As I have previously 
stated, the comparison is made between the ascertained 
quantities travelling a stated mileage ata stated speed. 
If the mileage were greater, or the number of trains 
greater, the comparison would be equally applicable. It 
is, in respect of the mileage result, immaterial, so song. 92 
we apply it to a fairly representative condition. The 
speed and the train load indicated in Table IV. will, I 
believe, bearing in mind that the number of trains are 
regarded as all carrying the full load indicated, be found 
to conform to this. 

A generating plant capable of an output of 10,000 kilo- 
watts is, of course, ample to provide for a calculated de- 
mand of just half that amount. I adopt the following 
estimate as applicable to the prime cost: 


Generating Station. 





Buildings, foundations, chimney stacks, £ 
&. .. wd a ie vt -. 50,000 
Equipment, including steam units, 
boilers, coal conveyors, steam mains, 
condensers, pumps, &c. ‘ -. 200,000 
250,00 
ae Sub-Stations, 
Buildings, five stations ~ a -. 10,000 
Equipment of ditto with transformers, 
converters, &c., delivering at 600 voltz, 
and all necessary fittings .. “ -. 70,000 
; : —— 30,000 
Cables, including laying .. et -. 70,000 
C ntast rail—200 miles (i.e , four roads of 
50 miles each) <e = , 70,000 
—— 140,000 
Total capital outlay for generation and 
distribution of current .. “a ie 470,000 


The figures comprised within the two first items are 
Practically those given by Mr. Parshall with reference to 











a somewhat similar plant, with the exception that the 
amounts have been increased to the extent of 15,000/. for 
the generating station equipment, consequent upon the 
adoption of a higher voltage ; and 10,000/. for generating 
station buildings to meet any advance of prices. 10,0007. 
has also been added for independent transformer build- 
ings. The cost of cables, including laying in position, 
is based upon the current demand and mileage. 

The hourly demand has been shown to be 5000 kilo- 
watts. The annual output for the section of line under 
consideration -wi)l, therefore, be this amount multiplied 
by the 24 hours per day, and 365 days to the year, 
viz , 43,800,000 kilowatt-hours. 

On this basis I estimate the annual cost for generation 
and distribution of current as shown in the annual column 
of the following Table, from which, by dividing the sums 
there shown by the annual kilowatt output, I obtain the 
per kilowatt-hour charge. 

To the foregoing we have to add the cost for drivers 
and assistants in attendance upon the electric locomotives 
—performing practically the same duties as the driver 
and firemen in attendance upon the steam locomotive ; 
together with that for repair and renewal of all machi- 
nery, including the locomotives. 

In his presidential address to the members of the In- 
stitute of Mechanical Engineers in 1898, Mr. S. W. John- 
son, the locomotive engineer for the Midland Railway, 
furnished valuable data in relation to the cost of moving 
railway trains. From this data I; by his courtesy, am 
enabled to furnish the details shown on Table VI. 


TaBLE V.—Estimated Cost of Generation and Distribution 
of Current. ny 

Details of Charges. Pn TER Ao 
£& d, 


1. Capital outlay, 470,000/. 
Interest at 34 per cent. .. 
2. Generating Station. 
Salaries and wages : 
lchiefengineer .. - 500 
1 assistant ditto .. ss as -. 250 
3 switch-room attendants, at 150/.exch 459 
1 clerk ee ‘ es ie és) ae 
7 engine-room attendants, at 40s. each 
per week.. “a a ee ee 
7 assistant ditto, at 35s. each per week 
12 stokers at 30s. each per week 
15 — and cleaners, at 22s. per 
wee aa xe 


- 16,450 0.0901 
£ 


637 
936 


— 4,479 0.0245 
Coal. 
At 3.0 Ib. of coal per kilowatt hour— 
58.667 tons, at 73. 114d. per ton 
Water. 
At 25 lb. per kilowatt hour, and 2d. 


per 1000 gallons.. és 


23,345 0.1279 


913 
28,737 


0.0050 
0.1674 





3. Substations (5). 
Salaries and Wages: 
5 assistant engineers, at 20C/. each .. 1, 
20 attendants at 40s. fs aie ie 
20 assistant attendants at 35s. .. ae 
10 cleaners at 223. .. oe 


aBgee 


b 


~~ 


0 6299 


—— 5,472 

4. Outdoor Service. 

5 rail-jointers and fitters 
per week .. o6 as 

Material, &c. 


at 403. each £ 
a «> 2 
239 

—- 750 

2,000 


0.0041 


5. Oil, waste, and sundries .. 0.0109 





Total estimated cost of generation and 


distribution of current .. 2 36,959 0.2023 


TasLeE VI.—Steam Locomotive Charges. 


Average Midland Railway Total Locomotive Expenditure, 
&c., during 24 Years, 1873-96. 





Cost per 
Train-Mile. 

Running Expenditure. £ d. 
Wages—Drivers and firemen . 358,635 2.650 

Cleaners, coalmen, &c. 94,422 0.698 
Water aa Se rye ve 28,575 0.211 
Oil and stores 44,842 0.331 
Coal and coke 239,695 2.139 
Total running expenditure 816,069 6.029 

Repairs and Renewals. 
Wages ‘ 5 on os 178,718 1.320 
Materials .. 178,742 1.321 

Total repairs and renewals 857,460 2.641 

Salaries .. 4 as 24 187 0.179 
Turntables and buildings 2,661 0.021 
Gas.. ae Ss 9,868 0073 
Gross expenditure ae ~ 1 222,899 943 
Tons of coal and coke cons. med ie .. 727,889 
Cost per ton a ¥ .. Te. 114d. 
Train mileage . 82,485,530 


This Table shows that the average cost fur twenty-four 
years, for drivers and firemen, was 358,635/., or 2.650d. per 
train mile; and that for repairs and renewals, 357,460/., 
or 2.641d. per train mile, 

To arrive at the cost for drivers and attendants for the 
electrical locomotive, I might revert to Table IV. and 
deduce from it, at a given rate of wage per hour, for the 
number of trains occupying the line for that period, the 
kilowatt-hour cost ; but this, it appears to me, would not 
be quite right. There can be no question that the cost 
incurred by the locomotive department is extremely 
heavy,* but it is a charge incumbent upon the working of 
the traffic, and whatever are the conditions which mili- 
tateagainst a reduction in this charge with the locomotive 
department, presumably they would hold good against 





* Assuming the weekly wage of driver and fireman to 
amount to 90s, probably an excessive sum, it would seem 
that the weekly mileage travelled would be but 407. If 





neers “Pet tread before the Institution of Electrical Engi- 





the electric unless the traffic could, under the latter, be 
so facilitated as to enable it to be got through with greater 
speed, and less shunting. Itis not clear this could be done. 
Iam, therefore, very reluctantly, I must admit, obliged 
to adopt the extremely —_ incurred by the steam 
locomotive, for there would very little, if any, differ- 
ence in the rate of pay to the respective class of men. 

The repair and renewal of electrical machinery, whether 
in relation to the poet or the locomotive plant, 
should be considerably less than that of the steam locomo- 
tive plant, for the reason that there will be extremely few 
a while many small units, used for pumping 
and other like purposes, would be provided for from the 
central os station at. a less cost, or entirely 
abolished. 

The train mileage (Table IV.), run by the fourteen trains 
during one hour, is 479. Assuming that the cost attend- 
ing the repair ard renewal of the electrical machinery 
will be 2d. per train-mile, as against that for the steam 
locomotive power and works, viz., 2.641, we shall have 
aresult of 0.1916d. per kilowatt-hour. 

There is yet one more addition to make. The cables 
and contact-rail are peculiar to the electrical system. 
do not include them in the above 2d. per train-mile for 
repair and renewal of machinery. Having regard to the 
value of the recovered material, I assume 24 per cent. on 
the primary outlay will meet the renewal of cables, and 
4 per cent. that of the contact-rail. This means 
0.0249 pence per kilowatt-hour, 

Table VII. furnishes all these items, against each of 
which is also shown the cost per train-mile, ¢.¢., the cost 
per kilowatt-hour multiplied by the total output, viz., 
5,000 kilowatts for the hour’s work, divided by the train 
mileage worked during the hour, viz., 479. 


TaBLE VII.—E.LrctricaL CHARGES. 
Cost in Pence, per Kilowatt-Hour, and per Train-Mile, 








Per Kilowat- Per Train- 
Hour. Mile. 
Generating charges .. 0.1574 1.643 
Sub-station charges .. 0.0299 0.312 
Out-door attendance 0.0041 0.043 
Oil, waste, and sundries 5 0.0109 0.114 
Locomotive drivers and assistants. 
(This item is shown at the cost 
incurred under present mode of 
working] .. oe - SS 0.2538 2.€50 
Repair and renewal of machinery, ; 

COeenes WG. ene. el ea: + 2,009 
Renewal of cables and contact rail 0.0249 0,259 
Total cost for power and haulagé.. 0.6726 7.021 
Interest at 3} per cent. on primary 

outlay, viz.,470,0002. .. a 0.6901 0.941 


Therefore, if my deductions are correct, it would appear 
that the cost of working by electricity as against that for 
the steam locomotive is, per train-mile, so far as the 
Midland is concerned, as 7.021d. to 8.943d., being an 
apparent saving of 1.922d. per train-mile, or 260,155/. 
on the average yearly cost for the 24 years indicated. 

A closer comparison of the chief items may help us to 
learn where and how so large a saving is effected. 

Coal stands in Mr. Johnson’s data at 727,889 tons, at a 
cost of 289,5957. Based upon the figure adopted by me, 
viz., 3.0 lb, per kilowatt-hour, the tonnage required is 
454,145,* and the money 180,712/.4 The steam loco- 
motive consumes on the — 50.191 lb. of coal per 
train-mile. My figures place the quantity required for 
electrical energy at ee 31.315 lb. The saving 
under this head is, therefore, 273,744 tons, which at 
7s. 114d. will account for 108,9277. We have to bear in 
mind that the calculation on which the cost of electricity 
is d‘ makes no provision for shunting operations. 
It is based entirely upon the train mileage run. Shuntin 
work is, of course, included in Mr. Johnson’s figures, an 
will account, to some extent, for the difference. The 
main gain, however, is to be found in the economy of a 
stationary, as against an itinerant generator, as well as in 
the fact that much coal is consumed by goods and mineral 
trains when shunted, and by all trains when standing at 
stations, the whole of which would be saved if worked 
by electricity. 

With stationary engines a less expensive coal than that 
used for locomotives would be available, thereby effecting 
a reduction probably more than sufficient to meet the cost 
for shunting previously alluded to. It may be pointed 
out that coal is more costly at present. Such is the case, 
and, were my calculations based upon the present rate of 
coal, the result would largely enhance the advantage of 
electricity. Say, for instance, that coal stood at 10s. 
instead of 7s. 114d., the locomotive cost would be 727,889 
tons at 103. = 363,944/., instead of 289,595/. That for 
electricity would be 454,145 tons at 103. = 227,072/., instead 
of 180,701. The resulp would be that electricity would 
show, under coal at 10s, a ton, a saving of 136,872/. instead 
of 108,9277., on precisely the same mileage, with a pro- 
—— increased saving at prices ranging above that 
gure. 
The fact that dear coal enhances the comparative value 
of an electrical system—especially with the possibility of 
coal at rier gen rate than 7s. 114d.—cannot be too strongly 
emp) ; 
Water.—The steam locomotive calls for 28,573/., or 
0.211d. per train-mile ; electricity, 7,066/., or .0522d. per 
train-mile—a difference in favour of the latter of 11,5077. 


* 5,000 K.W. x 30 _ 9) gin 32.485,530 x 3L315 _ 
479 ; e 


2240 
454,145 tons. 


+ .12794. x 5000 K.W. — 1 3350734, per T.M. 





the wage were 70s., the mileage would be but 317. 





479 
32,485,530 T.M. x 1 335d, = 180 7110. 
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It is difficult to attempt a comparison between the cost of 
a largely scattered supply—water pillars at numerous 
stations, and a concentrated one—one to every 50 miles 
or so of line. The site for such a generating station would 
naturally be selected with a view to cheap water supply, 
and, as a rule, no great difficulty would attend its selec- 
tion. A further point to be borne in mind is that, 
naturally, all machinery would be of the most modern 
and economical type, and that the working would reach 
the highest ideal for an electrical plant, viz , an actually 
constant and perpetual demand. 

Drivers,—It is quite clear that whatever may be the 
cause of the existing heavy charges, it will apply equally 
to electric as to steam locomotives. The engine must 
stand by its train, and the men along with it. Any 
reduction that may be effected will be in the mode of 
dealing with the traffic. The present condition, viz., 
that of a mixed traffic travelling at various rates of speed 


—one class of train being required to make room for | te 


another of a more important character—is not destined 
to effect economy in this branch of expense. 

Repair and Renewal.—I have assumed that the cost of 
repair and renewal would be practically one-fifth less 
with electricity than steam. I think I am more than 
justified in this. The wear and tear of stationary engines 
or motors cannot possibly be so great as that of the steam 
locomotive. The number of electric locomotives would 
necessarily be as t, but their wearing parts would be 
immensely less than those of the latter. Many local 
units would be entirely dispensed with. 

Oil and stores form a somewhat large item in the 
running expenses of the steam locomotive. Much of this 
is for the lubrication of moving parts which would be non- 
existent in electric engines. Moreover, with stationary 
engines it is possible to recover, and again use, a great 
portion of the lubricator employed. It would appear that 
considerable economies in oil should accompany the em- 
ployment of electricity. 

We may now, perhaps, glance at possible economies on 
that which is indispensable for the steam locomotive, but 
which is unnecessary, or not so largely necessary, with 
electricity. Water pillars, turntables, engine sheds, coal 
stages—all these are expensive items which, with elec- 
tricity, are either not required, or capable of considerable 
modification. 

Water pillars, supplemented in many instances by fixed 
engine-power for pumping the water into reserve tanks, 
involving power-houses, sheds, and other structures, form 
part of all large stations, and many other points at which 
the locomotive requires to take water. With electricity, 
water to 4 extent would be required only at that point 
at which the central generating station is placed. If 
this station served 50 miles of railway, then it would take 
the place of all the pumping plants, water pillars, &c., 
otherwise required throughout that section for the steam 
locomotive. Every pumping station involves the provi- 
sion of labour, fuel, c. All water pillars require special 
attention during hard weather. Economies in first out- 
lay and annual charges on this account should accompany 
the use of electricity. 

Turntables would be unnecessary. The annual outlay 
for repairs in this respect is not great, but the cost of lay- 
ing down the large turntables now required is very heavy. 

As the number of locomotives increase, so increases the 
demand for engine sheds, Electric locomotives would, 
of course, need housing as well as the steam locomotive, 
but the s which they would occupy would probably 
be about half that now required. 

Wherever we find an engine shed, there we see an area 
of land covered with coal; lines of rails applicable 
thereto; coal stages to which the coal has to be carried, 
and from which it has to be distributed to the locomo- 
tives. First, the coal has to be stacked, then loaded into 
trucks and carried to the coal stage ; and thence weighed 
and placed on the engine’s tender. This is the course of 
procedure at each engine dépét. If we compare it with 
the work of a large central station, such as that sketched 
out in this paper, I think it will come home to us that 
although the work would be large, it could not be nearly 
so large as at present. If stacking were at all necessary 
there would be the less quantity to stack, and ib would 
all be dealt with in a more concrete form and at compara- 
tively few centres. Again, in this respect there is reason 
to look for economies in land, in buildings, and labour. 

All these are assets directly due to the employment 
of electricity. Others, not considered in the figures 
which I have advanced, would, with its presence, 
available: the lighting of the trains, stations, goods 
warehouses, and yards, marshalling grounds, &c. ; 
signalling, to some extent, might become automatic, 
while at large centres where signal-boxes have become 
both numerous and cumbrons, it would appear but reason- 
able that, with the aid of such a power, points and 
signals might not only be actuated, but the means for 
operating them might be so condensed as to admit of the 
entire duties being embraced within such aspace as would 
enable one man to deal with them. bour and space 
would be economised, and \ess time would be occupied in 
giving effect to the various operations than is ible 
with the existing means. To this we may add that 
obviously it would also provide for the operation of lifts, 
and other local demands for power which at present have 
> met by isolated a. . ee 

t us now turn to what may, perhaps, ed as 
difficulties to be encountered. 

The first question that will arise will be: Are we safe 
in placing so many of our eggs in one basket? With the 
steam locomotive we have a travelling unit which has 
to manipulate its own load, and is in no way respon- 
sible for the duties of others. If it breaks down, the 
inconvenience is chiefly confined to the vehicles it is 
hauling, and in due course they are extricated from their 
difficulty by the aid of another engine, 


be | 20 per cent, (say 50,000/.) of ti 


With electricity we are locating our rs at one ae 
in so many miles of line, and if that breaks down that 
section of line is practically dead. But with the usual 
spare parts—the duplication, if necessary, of the gene- 
rating units—there should be no reason to anticipate 
such a failure. The same argument in a measure applies 
tu the power at the distributing stations. Here, how- 
ever, the case may be met not only by np cane ap but 
by, in emergency, connecting one section through to its 
neighbour. For the time being inconvenience would be 


felt ; speed would be reduced, but traffic. would not be 
stopped. Of all this we have evidence in that which has 
already been done. We see railways being worked, 


tramways operated, and other large undertakings all de- 
pendent upon one large and central source for their life 
and being. Electric railways have become an accom- 
plished fact, and we may turn to those that are in 
use ee exponents of success or of difficulties to be encoun- 


Does the magnitude of the question we are considering 
—the eventual supersession of the steam by the electric 
locomotive—remove it from the category of that which 
has so far been done? I think not. The basis is there. 
It is to-day in useful operation. Improvements will come. 
The mode of working which we see to-day may, and 
probably will, be simplified, but this will only strengthen 
that which has already been accomplished. : 

Still, there are points of great interest for considera- 
tion. Asa rule, that which has been done has, with one 
or two exceptions, been confined to underground lines, 
and these exceptions have not as a rule dealt with such 
heavy work as the large overland railways require to com- 

ss. Overground railways have to work through all 

inds of weather—rain, snow, fog—and at times to pass 
over rails submerged in water. Winter floods are not 
unusual in certain localities of nearly all overland rail- 
ways. These are conditions which will affect the con- 
struction of the locomotive, the arrangement of the 
current collector, and the contact-rail, and are subjects 
for thought not only in themselves but in relation to the 
mass of under-gear which now appertains to all passenger 
railway stock, as also to the relative position and con- 
struction of roads, their repair and renewal. 

A question may here intervene whether a similar eco- 
nomy would attend the operation of emall branch lines 
of railway where the trains are few and far between. 
Consider ! Why are the trains so few and far between? 
The traffic is, we will say, a fixed quantity. There are 
only so many tons of goods and so many passengers pass- 
ing over it daily. The steam locomotive is available 
only at certain times, and to attain economy it is neces- 
sary that so many trips only should be made. The 
accommodation is limited to this. But if the power for 
working the trains were constant, although reduced, any 
number of trips might be made. The additional cost 
would be that only of the driver, for the rest the branch 
would be no more costly, while the frequency of the 
communication would tend towards the development of 
the district, and the consequent increase of trade. 

I have now, I believe, fairly set forth the salient 
features of this question. The data which I have pro- 
duced speaks greatly in favour of electrical energy as a 
motive power for the movement of railway trains. The 
economies which it would apparently effect are, indeed, 
so large as to raise a doubt whether my deductions— 
whether the figures I have adopted—are fair and reason- 
able. It must not be forgotten that my calculations are 
based upon a mileage run clear of stoppages or other con- 
ae. Stoppages are unavoidable. They will arise, 
and provision must be made to meetthem. But I find it 
difficult to identify them further than I have already done. 
Stoppages will not affect the coal bill. I have taken the 

resent cost of drivers and firemen to apply to that for 

rivers and assistants for electric locomotives. My allow- 
ance for repair and renewal of machinery will, I think, 
be generally supported. Necessarily the subject has to 
some extent had to be dealt with more in the abstract 
than in detail, but I venture to hope my figures will nob 
be found illiberal. We must not lose sight of the fact 
that the conditions are a constant load and continuous 
output for every hour of the year. I believe the cost of 
shunting at stations and in goods yards may be met by 
the economy attending the use of a cheaper coal than 
that which is necessary for the steam locomotive; but 
assuming that some provision should be made for this, 
for administration and — I conclude that 
e accredited saving will 

cover it. 

We thus bring the net annual advantage to approxi- 
mately 208,124/., and if we deduct interest on the primary 
outlay it will further reduce it to 191,674/. Whether it 
is, in face of the savings to be effected in engine sheds, 
coal stages, water cranes, &c., fair to make a debit in full 
of this amount, I must leave those who are interested in 
the question to determine. Broadly, it appears to me 
to mean this: that were a new company to start with 
electricity as their motive power, they would not need to 
take into consideration the interest on the entire additional 
outlay, because they would save a great portion of it in 
other directions. . 

But were an established company to adopt it, they 
would already have incurred the cost for the lands, build- 
ings, &c., and the expense for establishing electric work- 
ing would unavoidably prove to them, for some years, an 
addition to their capital charges. 

es | I feel that my reason for pursuing such a 
course will be obvious, it may be desirable that I should 
emphasise the fact that my sole object in availing myself 
of the data afforded by Mr. Johnson’s idential 
address to the members of the Institution of Mechanical 
Engineers is that I might deal with data extending over 





a lo iod of years, rather than draw a comparison with 
a parted whieb might be regarded as possessing some ab- 





normal feature. It must, however, be noted that recent 
figures tend to greatly magnify the result. I have shown 
that, with electrical working, certain economies are to be 
anticipated. The annual amount of these economies ig 
upon the ascertained saving per train-mile, multi. 
plied by the average annual mileage for the twenty-four 
years, viz., 32,485,580. The mileage for 1899 is 45,453,438, 
and the expenditure 2,006,069/., as against the twenty-four 
years’ average 1,122,899/.; and the train-mile cost has 
risen to 10.59d. as against 8.943d. Assuming that the 
saving per train-mile remained the same—it would pro. 
bably be larger, consequent upon the increased cost of 
coal—the resultant saving would be, independent of any 
deductions for interest or contingencies, 364,006/. 

Large as is the a _— economy thus presented, it 
would, were it possible to employ a gas plant for so large 
an output, be increased by the use of the “Mond” 
gas system. Such a system would appear to invite con- 
sideration, at all events, for smaller installations, as, for 
instance, for the operation of branch lines, 

Here it may perhaps be asked: What good can attend 
the production of these figures, or the results they advo. 
cate, seeing that the railway system peweliy is wedded 
to the steam locomotive? Is it probable that any railway 
company will cast on one side their present equipment 
for the purpose of taking up that, which, although hold. 
ing out fair hopes of a hie economy, is yet, in a mea- 
sure, or in the large measure to which it would have to 
be applied, mainly an untried agent? To this I reply: 
Railway companies are under the direction of business 
men—men who know the value of money. Satisfy them 
that economies are to effected—and do not let us 
forget that the economies are not confined solely to those 
with which this paper has dealt, but probably to many 
others indirectly associated therewith—and that the 
economy embraces a reliable means of working, and they 
will not be found undesirous of testing its worth. The 
life of a steam locomotive is not an indefinite quantity, 
Its replacement by one of more modern construction or of 
greater power, quite apart from its ultimate destruction 
by wear and tear, is an appreciable fact. As traffic in- 
creases, £0 additions have to be made. We see so many 
new engines ordered year by year. What is to prevent a 
railway company, instead of thus perpetuating its annual 
costs, setting apart portion by portion of their system for 
operation by electrical energy, and, instead of ordering 
for, say, that portion of their system, steam, to order 
electric locomotives ; and thus to bring, piece by piece, 
their entire system under electrical operation? No sane 
railway management would do otherwise; and I assume 
that, should my figures stand unrefuted, no railway com- 
pany would desire to follow any other course. Prove its 
economy, prove its reliability, and there is nothing in the 
fact that railways are, for the time being, the slave of the 
steam locomotive, to militate against their supersession by 
electrical energy. 

That this paper deals with a problem which, sooner or 
later, will force itself upon the attention of all who are 
interested in railway pee few will be disposed to 
dispute. So far it has been considered solely in the realm 
of economical working—in the interest of the railway 
shareholder. But are we justified in looking at it only 
from this standpoint? Does it not embrace a question of 
still greater magnitude? Is it not one of even national 
interest? If, by the aid of electricity, we can save no 
less than 18.876 lb. of coal per train-mile, it is clear we 
could save no less than 3,000,000 tons a year* if all our 
railways were worked by that mcy. : 

View it again from still another standpoint. Twenty 
thousand locomotives moving about throughout the land 
cannot fail to leave their mark behind them. Oar railway 
stations, the telegraphs which traverse the railway routes, 
the trees which grow on its borders, all bear evidence of 
their presence. : : 

The supersession of the steam locomotive by the electric 
locomotive will bring with it a purer and more cleanly 
atmosphere—cleanly railway stations—cleanly railway 
carriages—a higher and a purer sanitary condition of life. 





Biast-FURNACES IN THE UnrTep States.—The number 
of blast-furnaces in activity in the United States at the 
commencement of November was 201, as compared with 
292 at the commencement of May ; 277 at the commence- 
ment of November, 1899; 217 at the commencement of 
May, 1899 ; and 196 at the commencement of November, 
1898. The weekly productive capacity of the furnaces in 
operation was as follows at the dates named: Novem- 
ber, 1900, 215,304 tons; a i 1900, 293,850 tons ; 
November, 1899, 288,522 tons ; May, 1899, 250,095 tons ; 
and November, 1898, 228,935 tons. The weekly produc- 
tive capacity has moved on as follows month by month 
this year: January, 294,186 tons; February, 298,014 
tons; March, 229,643 tons; April, 289,482 tons; May, 
293,850 tons; June, 296,376 tons; July, 283,413 tons: 
August, 244,426 tons ; September, 231,778 tons ; October, 
223,169 tons; and November, 215,304 tons. It will “ 
seen that production has been steadily slipping bac 
month by month since June. Hopes are, however, now 
entertained that the greater stability imparted to Ameri- 
can industrial and financial affairs by the result of the 
recent Presidential contest, will lead to some improve 
ment in the situation. The stocks of pig, sold and er 
sold, in the United States at the commencement ast 
November were 641,466 tons, as compared with mg 
tons at the commencement of October, 625,157 tons att ° 
commencement of September, 504,341 tons at the pes 
mencement of August, 421,038 tons at the commences ; 
of July, and 334,680 tons at the commencement of d = 
The reduction qbservable in stocks at the commencemen 
of November is, of course, a favourable feature. 








" * 396,241,265 train-miles x 18.876 Ib. = 3,339,040 tons, 
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ELECTRICAL APPARATUS. 


10, E. Wilson, Philadelphia, Pa., U.S.A. 
Wireless Telegraphy. [3 Figs] June 5, 1900.—A balloon 
or kite carries a spark coil, as well as the wire or other metallic 
body serving as a centre for radiation. The kite or balloon is 
held captive by a cable carrying a conductor transmitting the 
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low-tension impulses to the coil, or acting as the “‘ earth” for the 
high-tension impulses, or perhaps having both functions. Another 
conductor may be carried by the cable, whose function it is to act 
as an additional centre for radiation when fed from a coil at the 
base station. (Accepted October 24, 1900.) 


10,751. W, H. Willett, Hull. Field Magnets. [1 
Fig.) June 18, 1900.—To prevent armature reaction from causing 
distortion of the magnetic field of a dynamo or motor, the field 
magnet poles, all of which are laminated, each three equally 





spaced apertures or slots, and a wedge-shaped extension on 
each side of its inner end, as indicated by the drawing. The 
wedge-shaped extensions may be on alternate laminations only. 
(Accepted October 24, 1900.) 


16,050. The British Thomson-Houston Company, 

ted. (EZ. W. Rice, Schenectady, N.Y., U.S.A.) Con- 
trolling Circuits, [1 Fig.] September 10, 1900.—For the 
prevention of damage to the insulation of high potential electric 
conductors possessing considerable electrostatic capacity, such 
damage being liable to be brought about by the surges which 
might be set up should current flowing in such conductors be 





suddenly sateen 
permanently j 
with 'y int] 


ted, it is proposed to maintain an inductance 
é circuit on each side of each switch contact, 
the object of confining the said distarbance to accessible 

us. There does not appear to be any indication given in 


Specification as to the size and construction of the inductance 
ear Which should be used for any particular set of surge- 
ning conditions or for variation in any one or all of them. 


21,660. British Thomson - Houston Gompeny, 
London, (H. W. Buck, Schenectady, N.Y., U.S.A.) 
Electric Circuit Breakers. [1 Fig.] October 30, 1899.— 
According to this invention, glycerine free from moisture is sub- 
stituted for oil in that class of switch in which the circuit is 
broken from contacts situated under the surface of a non-conduct- 
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ing liquid. It is stated that the glycerine remains clean, and 
does not become carbonised. To maintain the glycerine free 
from moisture, which it would otherwise derive from the air, the 
switch is placed in an air-tight case, or the surface of the glyce- 
rine is covered with oil. he form of switch illustrated, for 
use with the glycerine break, is not claimed as part of this 
invention. (Accepted October 24, 1900.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,265. W. J. Crossley, Manchester, and J. Atkinson, 
Marple, Cheshire. GasEngines. [1 Fig.) November 22, 
1899.—The object of this invention is to cool by the use of jets of air 
such highly-heated parts of internal combustion motors as cannot 
be cooled by means of a water jacket, and is applicable chiefly to the 


of the ignited charges and to the head of the exhaust valye, these 
being aan "er not conveniently cooled ona of water, nor 
requiring to be cooled to the extent possible by means of water, a 
more moderate degree of cooling being advantageous and suffi- 
cient. In carrying out this invention one method of moving the 
cooling air is to employ a fan or blower driven by the engine 
itself, ee pipes and guiding channels conveying the cool- 
ing air so as to deliver some of it against the end of the single- 
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acting piston commonly used in this type of motor. Another 
portion of the cooling air can be delivered by means of an internal 
pipe to the inside of the head of the exhaust valve, the internal 
pipe being a fixture and the stem of the valve being hollow to 
accommodate the pipe and to provide an outlet for the return 
heated air. Other portions may be delivered to other valves or 
parts requiring cous. Instead of using a fan or blower, an air 
compressor working at a considerable pressure may be used so 
that a considerable weight of air may be conveyed by a small pi 
to, say, the exhaust valve. Also a jet of air under considerable 
pressure could be convenientl B 
greater volume of air to the end of the piston. By this method 
only m0) air distributing pipes are required. (Accepted October 
24, 1900. 


16,784, E, E. Lehwess and M, de Breyne, London. 
Explosion Engine Igniter. [1 Fig.) September 20, 1900. 
—In this igniter a blowpipe jet impinges on to the interior of the 
bow] of a small metallic capsule. To reach the point of ignition, 
the compr gaseous mixture must pass some distance along a 
tube to reach the capsule, beyond which point the tube leads into 


a vessel having an adjustable capacity variable for the purpose of 
determining the compression which must be reached before 
explosion ensues. The capsule is situated in a tube at right 
angles to the tube through which the mixture to be ignited passes, 
and ite end is approximately in the line of the side of the bore 
of the said tube, and opposite to a mica window. (Accepted 
October 24, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


431. D. Fleming, Ross, Hereford. Tool-Holder. 
(6 Pipe | November 24, 1899.—A metal bar has a flange at one 


end of it and a hole running through it. Two or more loose 





(Accepted October 


24, 1900.) 


used to induce the flow of a P 


The first-mentioned flange and the one next it acts as a friction 
clutch, and the inside surfaces of them may therefore be 
roughened. A spiral spring is placed between them to keep them 
apart when the nut is slackened. The tools are placed between 
each of the second and third and other flanges, and project radi- 
ally from the circumferences of these said flanges, which are 





25431, 
slightly recessed in each face. The bar part of the holder is fixed 
in the lathe in the same manner as is an ordinary bar-tool. 
When the nut is slackened the loose flanges with the tools project- 
ing from them are free to rotate together, and the tool required 
can then be adjusted to the work, and on the nut being screwed 
+ aera rigidly fixed ready for use. (Accepted October 24, 


15,938. H. E. Pridmore, Chicago, Ill, U.S.A. Screw 
Press. [1 Fig.] September 7, 1900.—In this quick-closing ecrew 
press the outer screw or sleeve has its coarse screw thread 
bevelled on the upper side so that as soon as the plate engages 




















with the object to which pressure is to be applied, the coarse 
thread jams and the inner screw of small pitch then comes into 
operation for the application of pressure. (Accepted October 24, 


end of the piston which is exposed to the heat of the combustion | 1900.) 


MINING, METALLURGY, AND METAL 
WORKING, 


25,335. J.Sugden, Barnsley. Coal W: 8. [2 Figs.) 
December 21, 1899.—-This hydraulic coal wedge is of a shape 
suitable for insertion in the drilled hole in the coal facing. It is of 
unequally divided cylindrical form, the smaller portion having 
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jistons upon its flat face, whilst the larger is drilled with corre- 
sponding cylindrical recesses into which the pistons fit. The 
cylindrical recesses communicate with an orifice at the outer 
end of the wedge through which water or oil is injected by means 
of aforce pump. (Accepted October 24, 1900.) 


13,950. A. Cumberland. Blast- 

pale mito, Sombertand._ Bast 
according to this invention, are made with an external metallic 
casing, which may be in the form of an inverted cone frustum, 
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and this casing has one or two spiral troughs thereon. Water is 














allowed to flow down the spiral trough or troughs, and any un- 
eva ted remainder thereof may be — inan annular trough 
at the lower part of the bosh. (Accepted October 24, 1900.) 


J. E. 





flanges with holes —. the centre are placed next to the first- 
mentioned flange, and all are clamped together by a bolt and nut. 





613. J. E. Mitchell, Barnsley. Steel Converter. 
(2 Fine] November 27, 1899.—In this converter, air isintroduced 
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unequally on the two sides of the furnace for the purpose of 
producing a gyratory motion of the gases in the furnace, which 
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motion, it is stated, is taken up by the metal therein in such 
manner that it more readily flows to and through the centre of 
the furnace to the bottom thereof. (Accepted October 24, 1900.) 


RAILWAYS AND TRAMWAYS. 


21,798. W. A. Ramsdell, South Berwick, Mich., 
U.S.A. Pleasure Railway. [10 Figs.) October 31, 1899. 
—In switchback railways having a loop approximately on a ver- 
tical plane, and in which the car, ia following round the loop, 
becomes inverted for some part of the travel, the passengers being 
held in the car, and the car upon the track, by centrifugal force ; 
according to this invention various contributory devices are 
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provided to insure safety and to give increased convenience in 
working. Means are provided to prevent the cars from slipping 
back by accident when on the incline, for tarning them to allow 
of their entering the down es for retaining them on the 
track when inverted should the speed accidentally slacken, and 
to allow of their readily turning when rounding curves. (Ac- 
cepted October 24, 1900.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &o. 


4600. A. Montupet, Paris. Steam Boilers. [10 Figs.) 
March 10, 1900.—It would appear that, according to this 
invention, the tube or other container through which water rises 
from the heated surfaces of a steam boiler, is prolonged nearly 
to the water and steam level in the steam drum, whilst water is 
led to the heated surfaces by a tube or channel taking from the 
lower level of the said drum. Various forms of boiler are illus- 
trated in which this principle of construction appears to be exem- 
plified. There are two claims, the first of which is as follows: 
** 1, Asystem of automatic circulatio1 of the water in steam gene- 
rators consisting in forming in the steam generator, while making 
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use of their constituent parts, columns of fluid, consisting of steam 
and water, of low density and of varyiog heights according to 
particular cases, but limited, asa maximum, to the level of the 
water in the generator, the said column effecting a circulation of 
water the return flow being arranged at the bottom near the fur- 
nace, substantially as described.” (Accepted October 24, 1900.) 


568. Armstrong, Whitworth, and Co., lamieed, 
ona E. L. Orde, Neweastle-on-Tyne. Liquid Fu 
Burners. (4 Figs.) November 25, 1899.—The flow of oil 
through the jet orifice of this burner is determined and may be 
regulated by the relative position of a parallel-sided spindle in 


within a casing to which the paste or size is led by a pipe, the 
flow of the said paste or size from the casing being r 
means of a shutter sliding over an orifice on the side thereof 
a is opposite to the feeding pipe. (Accepted October 24, 
1900. 


20,872. F. . Salford, 
chester. Flexible Spindles. 
--Ia flexible spindles for spinning and twisting machinery, to im- 
prove the lubrication thereof apparatus is provided which 


comprises the spindle, the holder, a flexible tube in the holder, 
and a loose oil well at 
tube has a chamber on the outside forming an oil reservoir or 


a e through which steam is forced to form an annular pro 
pelling stream around the oil jet which is sprayed and forced 
thereby through an expanding nozzle within a passage through 
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which air (perhaps heated) is drawn and is mingled with the oil 
spray ina Venturitube. It is stated that, according to the in- 
vention, “the oil is carried to the burner by pipes of suitable 
size.” (Accepted October 17, 1900.) 


VEHICLES. 


22,578. H. Wilcke, Liverpool. Motor Truck. 
(2 Figs.) November 13, 1899.—This truck or trolley for carrying 
heavy loads has a boiler mounted on a central portion cn which 
two truck portions are swivelled, the truck portions each carry- 














ing an engine supplied by steam from the central boiler. The 
swivelled portions may, one or both, be moved relatively to the 
1900)" portion for steering purposes. (Accepted October 24, 
1900, 


TEXTILE MACHINERY. 


1402. J.S. Smith, Bacup, Lancs. Sizing Machines. 
(5 Figs.] January 23, 1900.—A regulator feeding device for the 
paste or size used in ball sizing machines, according to this in- 
vention comprises a double spiral bristle or other scraper rotating 
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ulated by 


and W. Moore, Man- 
[4 Figs.] October 18, 1899. 











or conn thereto. The flexible 





from the oil well to the iuterior. These holes are tangentially 
drilled into the interior of the tube in the direction of rotation 
of the spindle so as to allow the oil to rise lifted by the pressure 
corsequent on rotation of the spindle. The top part of the holder 
is provided with a nick, slit or slot to allow the oil to trickle down 
from the flexible tube as it overflows, into a cup attached to the 
holder to receive it. On the lower end of the flexible tube ig 
placed a loose spring mary ring to prevent it from being drawn 
out of place. (Accepted October 24, 1900.) 


MISCELLANEOUS. 


22,606. H. L. Doulton, London, Valve. [4 Fi,s,) 
November 13, 1899.—Geyser valves which automatically shut of 
the main gas supply when water is turned off, according to this 
invention, are constructed in two forms as illustrated. In Fig. 1 
a double valve is shown ia which the lower or gas valve is main- 
tained normally closed by a spring, and can only be pressed into 
the open position upon screwing down the spindle which opens 
the water valve. Ia the device illustrated in Fig. 2 the water 
pressure serves to open the gas valve. There are three claims, the 









first two of which are as follow: ‘1. The combination of a gas 
valve and a water valve so acting together that the gas valve can 
only be opened as the water valve is opened. The closing of the 
water valve allowing the gas valve to also close, substantially as 
described. 2. The combination of a gas valve and a water valve 
so acting together that the gas valve is —— by the pressure of 
water after the water has passed through the water valve and is 
closed again on the cessation of the flow substantialiy as de- 
scribed.” (Accepted October 24, 1900.) 


24,952. C. Thomas, Bitton, Gloucestershire. Fix- 
ing Corrugated Iron. [8 Figs.] December 15, 1899.—In 
corrugated iron coverings, to prevent leakage through the bolt- 
holes thereof, metal saddles are introduced between the purlins 
and the corrugated sheets, and each saddle has formed on ita 
raised cone through the centre of which the bolt passes. A con- 
cave washer is introduced between the nut and the corrugated 
sheet, and when the nut is screwed down the area of the corru- 
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gated sheet covered by the washer is raised by the pressure 
between the washer and the cone on the saddle, so forming & 
raised convex boss on the upper side of the corrugated sheet 
which fits closely into the concave washer, thereby preventing 
leakage through the bolt-hole, the saddles also preventing - 
terception by the purlins of the drops of condensed ype 
which flow down the underside of the corrugated sheet. (Accept 
October 24, 1800.) 


20,934. W. J. Cordner, London. Imitation Rubber. 
October 19, 1899.—A substance resembling india-rubber, and con- 
taining approximately similar constituents, is made by combining 
cleaned China grass or rhea fibre with the latex of the tabeross 
montana crassa at a temperature of 300 to 400 deg. F., outniiaes 
commencing at 300 deg., and combination taking place between 
and 400 deg. ; the time necessary for the operation being — 
hours. The mass thus formed is allowed to cool, and on examina- 
tion it is stated that it will be found, although the fibrous yond 
ture of the rhea remains, that its textile strength has broken — 
and that a change has taken place, the carbon of the fibre having 
probably combined with the aes) a ofthe latex. Ata eS 
ture of 120 deg. Fahr. the material is then worked through = 
rolls until its fibrous structure has disappeared and the whos 
reduced to a uniform mass. During the working, substances yl¢ , 
ing oxygen when heated are introduced, such as borate _ 
ganese, permanganate of potassium, &c.,or a curing 8U a . 
such as sulphur may be added to the extent of from 5 = jo 
cent.; after which mixing procees the mass is allowed to bes 
about 48 hours, for the p of what might be term ed 
thetic digestion or assimilation. The mass is finally subjec ob 
steam heat at a pressure of from 40 Ib. to 45 Ib. to the square 2 
the pressure being gradually raised (the time allowed being a! — 
one sa and the sure being kept up for from ns 
hours and then allowed to decrease, after which a = 
material may be removed for cooling. (Accepted Oc 
1900.) 


UNITED STATES PATENTS AND PATENT PRACTIOB, 


Deseri with illustrations of inventions patente 
tes of America from 1847 to the present Pg +4 
reports of trials of t law cases in the United States, " 








the conical approach thereto. . The jet nozzle is situated within 


receiver, and in the foot there are formed holes to admit the oil 


consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
street, Strand. 
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MILLING MACHINE HEADS AT 
PARIS. 

Tue milling machines at the Paris Exhibition, if 
treated at length, would afford material for several 
articles ; so numerous were they, and so varied in 
design. We have no intention of describing them 
in detail, but our purpose in writing this article is to 
make special note of certain features of design which 
have for their object the adaptation of the milling 
spindle to work at various angles. Some of the 
principal among these we illustrate with diagra 
not drawn to exact scale, or with full details, but 




















(5636.8) 





accurate as far as the essential mechanisms are con- 
cerned, 

This swivelling head was the feature which was 
most conspicuous to an English visitor, and it is a 
device almost universal. It is variously designed— 
with considerable ingenuity, in most cases to angle 
in one plane only—the vertical ; in several, also, two 
spindles are fitted to swivel in both vertical and 
horizontal planes, making the movements of the 
machine universal. This, of course, vastly in- 
creases the range of utility of a machine, but it is 
not our standard practice, nor is it American ; 
while its frequency in the Continental machines 
fully entitled it to be considered standard there, 
Since a machine does not seem to be complete 
without it. Brown and Sharpe fit an attachment 
to their plain and universal pillar machines, by 


;on the overhanging 
| steadied below by a bar slid through a hole, and into 
the cone spindle, which fixes its alignment there- 
| with. The base of the spindle head is graduated. 

In the other it is attach 
| of the machine, and steadied—the edge of the disc 
| being also 
| through spiral gears, in the second through bevels. 
ms, | 
; in the French section, of the pillar and knee type, 
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which vertical milling, and milling at any angle 


between the vertical and horizontal, can be done. 
This is made in two forms. In one it is carried on 
a holder, or socket, which is slid over, and gripped 
arm of the machine, and 


to a disc face, on the head 
uated. In the first the driving is 


We noted first in the Exhibition a milling machine 
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which has two spindles arranged in a novel way, 
Fig. 1. The horizontal one is driven in the usual 
manner through cones, with or without back gear ; 
but a vertical spindle above, and in front of it, is 
capable of adjustment to any angle through bevel 
wheels, and is driven from the main spindle through 
spur gear, thus: A long spur pinion, Fig. 1, A, 
on an independent sliding spindle, makes connec- 
tion between the front wheel B in the train of back 
gear, and a pinion on the upper spindle enclosed 
in the hood é The long pinion is slid in and out 


of gear with B endwise by a knob, and it is of suffi- 
cient length to be constantly engaged with the 
upper wheelin C. The bearings for the vertical 
spindle are locked in any angle, an indexed boss 
affording means for precise adjustment. The re- 
mainder of the machine—dividing head, back centre, 
&c.—is practically on the Brown and Sharpe model. 





exhibit, appearing in various modifications. 
pillar type of machine of this firm is now fairly 
well-known in England ; but several others were 
shown at Paris which were novelties, combining 
modifications of and extensions of the head of the 
pillar machine. 


M. Pretot, of Paris, showed several curious mill- 
ing machines, built mainly on one model, thespindles 
of which, belt-driven, are adjustable in a quadrant 
slot from horizontal to vertical, Fig. 2, the quad- 
rant being indexed round to 90 deg. In the lighter 
machines the spindle bearing is adjusted round the 
quadrant by hand, as in Fig. 2. In the largest, 
Fig. 3, it is adjustable with an oscillating screw A 
turned by handwheel and mitre wheels, and - 
ing through the nut B that tightens the spindle 
bearing in the quadrant. Suitable tightening 
pulleys for the belt are carried on the horns of a 
U frame attached to the rear end of the spindle 
bearing. 

In general design these machines are of the pillar 
and knee type, and range from those fitted with 

lain tables to those having automatic movements. 
n one size the table has a rotary movement, as 
well as a longitudinal and transverse. The table 
feed is through the usual telescopic rod, placed 
outside the standard. Some of these machines are 
fitted with an attachment by which they can be 
used for slotting, a point of some value in small 
shops. There were other machines at this stand 
which embodied some interesting and useful addi- 
tions for milling nuts and cutters. 

Another kind of swivelling head that was shown at 
Paris is that in which the head has a rotation in a 
horizontal plane only, the vertical spindle being 
driven by belt, Fig. 4. The horizontal movement 
takes place over a disc cast on the head of the pillar. 
The spindle A for horizontal milling through 
the head, below the disc, and is driven through the 
usual cones. When this has to be used, the head 
is swivelled round until the loose centre is brought 
into alignment with the horizontal spindle axis, as 
shown dotted, and the arbor of the centre is 
adjusted for distance with a bar B carried through 
the swivelling head. In many machines, therefore, 
the table does not swivel, adjustment for angular 
milling being effected by the movement of the head 
over the table. 

Another common type provides for vertical or 
horizontal milling, or for milling at any vertical 
angle by the use of two spindles, in the manner 
shown by Fig. 5. The horizontal spindle is driven 
directly by the back-geared cones, the vertical one 
from the front cone wheel, which drives to another 
spur on a horizontal shaft, whence the vertical 
spindle is actuated by mitre gears. The head 
which carries these gears and the spindle is rotated 
on the vertical face of the standard, and clamped 
where required. When the vertical spindle is in 
use, the loose centre A is thrown up above out of 
the way. When the horizontal spindle is wanted, 


the centre is turned down into line with the arbor, 


and is adjusted along its seat to suit the length of 


the arbor. 
The machines of P. Huré, of Paris, made a — 
e 


This head, Fig. 6, is absolutely 
universal in its movements, and all adjustments 


and gears are completely embodied in the head, 
without any additional fittings. The universal 
movements are obtained by the combination of two 
motions ; that of rotation of the head bodily on a 
disc A in a vertical plane, and that of the front 


portion of the head on a disc B in a plane at an 
angle of 45 deg. Thus the range of the spindle is 
anywhere between vertical and horizontal—with 
the axis remaining el with the vertical disc 


joint ; or the axis of the spindle can be brought at 


right angles with the face of the disc, or to any 


angle in that horizontal plane. By means of the 
latter adjustments, spi i 

twist drills, 

dividing heads, without swivelling the table. The 
discs are divided round into 360 deg. The driving 
is effected through two pairs of bevel wheels, the 
axis of the two transmitting wheels, which are set 
back to back, being at right angles with the face of 
the discs, which are set at the — of 45 


gears, milling cutters, 
&c., can be milled by the assistance of 


deg. 
One of the Huré exhibits had the unive head 


fitted to a machine, built with a vertical standard ; 
the work is bolted to a table, having transverse 
and cross traverse feeds. 
and novel among the adaptations of this head is one 
in which it is attached bedily on the saddle of a ma- 
chine built on the model of « 
chine type, with bed and table, upright boring type 
of standard at one end, and an adjustable bar holder 


But the most interesting 


e horizontal boring ma- 
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at the other. Work set on the table can thus 
be milled at any angle, while broad horizontal 
surfaces can be milled with a gang of cutters 
on a long bar supported at the far end by the 
holder, the table being provided with longitudinal 
and cross traverse feeds. 

In a Belgian machine, having universal move- 
ments, we noticed a double-spindle arrangement, 
the spindle bearing swivelling around an axis, 
which also swivels on a vertical face. An Italian 
pillar milling machine had horizontal and vertical 
spindles distinct, but connected in a common 
head. The head which carries both, swivels through 
a complete circle on the vertical face of a disc, 
which terminates the upper part of the machine, 
and the edge of which is indexed. When the 
vertical spindle is in place, the horizontal is merely 
thrown aside at right angles. To bring the hori- 
zontal centre into position, the head is swivelled 
through a quarter of a circle, and the arbor in- 
sated. 

These embody the most important arrangements, 
of which we have made notes. We express no 
opinion as to the desirability or otherwise of 
the advantages of these provisions. Given good 
workmanship, we see no ground of objection, 
while the advantages over rigid spindle machines 
are so obvious that they need not be emphasised. 
Beyond this, there was a large number of minor dif- 
ferences in detail, which strike one at a glance; 
differences in modes of driving, in the forms of 
dividing heads and poppets, all of which go to make 
the Continental machine different from the Ameri- 
can and English types. In many examples the 
telescopic ot which operates the table slide is 
placed within the standard instead of outside, for 
the better protection afforded. The open space of 
the knee is also covered over with a sheet of brass 
or steel, to protect the screws enclosed within. 
When practicable, gears are placed within the 
knees instead of without. Wheels that lie outside 
machines are seldom left uncovered, but a hood 
of sheet iron, neatly rounded, encases them en- 
tirely, preventing accidents, and access of dirt. 

We forbear going on into questions of general 
types with their numerous modifications, but may 
note the following features: The vertical pillar and 
knee machines were represented by nearly all 
countries, testifying to their popularity abroad. 
The Lincoln type of miller was also a favourite, 
some being built wholly in standard patterns, while 
others revealed points of interest in minor details, 
such as provision for milling at any vertical angle, 
the use of single helical back gears, waste oil trays, 
cupboards, &. The points which we consider 
essential in good machines were not wanting, as 
broad tables, slides, stops with automatic throw-out, 
balanced heads, racks for spanners, and so forth. 
Some German machines called for special praise. 
Several good machines of the vertical spindle type 
were shown, among which we made special note of 
A. Herbert’s, Vautier and Co., the Becker-Brainard 
Company, Droop and Rein, and F. Shultz. Ma- 
chines with horizontal spindles, and planer type of 
bed, by Pratt and Whitney, and by the Ingersoll 
Company, the latter being electrically driven, were 
excellent. Small machines for cutter formation 
were very numerous everywhere. Taking them all 
round, the milling machines at Paris formed a most 
ae and extensive section of the machine 
tools. 





BUILDING MATERIALS AT THE 
PARIS EXHIBITION, 1900. 
(Concluded from page 725.) 

TE French Colonial exhibits in Class 28, 
Section I., were found in the Trocadéro Gardens, 
those from Algeria and Tunisia being the most im- 
portant. Of the fovr exhibits from the former 
colony, only two could be found with the help of a 
Gardien, no catalogue having been issued. M. 
Pierre Victor Gosselin, Constantine, showed some 
models of cut stone in plaster, and M. Urbain 
Pellenc, Algiers, was rewarded with an Honourable 
Mention for his samples of hydraulic lime. The 
Colonial Government received a Gold Medal for 
building materials, of which the Gardien, after 
appealing to other officials, confessed he knew 
nothing. 

Indo-China and Madagascar, with its depen- 
dencies, each had one exhibit of materials for con- 
struction, and they were both honourably men- 
tioned. 

In Tunisia the samo difficulties arose as in 








Algeria ; no printed guide, and a Gardien who 
could only find three out of the six exhibits. Here, 
again, the most important of them was unknown, 
viz., that of Messrs. Maurice Crété and Co., Tunis, 
who were hors concowrs. M. Paul Potin received 
a Silver Medal for a good show of hydraulic and 
‘‘eminently ” hydraulic lime, for slow - setting 
cement, and for various articles made of it, includ- 
ing the inevitable ciment armé or reinforced con- 
crete. The Société Francaise des Platriére de 
Tunis (Char and Co.), Tebourba, were also awarded 
a Silver Medal for some small samples of plaster ; 
whereas Madame Veuve de Parade, Tunis, had to 
be content with an Honourable Mention. 

Three Bronze Medals were awarded to the firm 
R. Kurka, of Frankfort, for stone filters exhibited 
at Vincennes ; to Erich Schwanenberg, of Hanover, 
for artificial stone ; and to Weber-Falckenburg, of 
Berlin, for proof-cloths—the two latter in the 
Champ de Mars. Messrs. G. A. Wayss and Co., 
of Vienna, obtained a Gold Medal for a massive 
vault to a staircase in the West Palace of the 
Invalides, in Group XV. 

Belgium made a good show, and, as already 
mentioned, every one of her exhibits got a reward. 
The most notable were those of Messrs. Levie 
Brothers (hors concours), of Portland cement, and 
of materials used in its manufacture; Messrs. G. 
Fiévé and Co., Gand (Silver Medal), flooring tiles 
of compressed cement; the Société Anonyme des 
Usines Dufossez et Henry, Cronfestu-Morlanwelz 
(Gold Medal), artificial Portland cement, raw 
materials and finished products; and Van Bel- 
linghen-Tomberg, Bruxelles (Silver Medal), slates, 

nels, mansard roofs, &c. The only exhibit noted 
in Bulgaria was that of artificial stone from Bedros 
Gumuchian, Plordir (Honourable Mention), which 
was found in the Rue des Nations, on the Quai 
D’Orsai. Messrs. F. L. Smidth and Co., Copen- 
hagen (Gold Medal), showed plans and models of 
a cement factory ; and Emmanuel Teusen, Copen- 
hagen (Silver Medal), hollow cement bricks and 
their application to fireproof buildings, in the 
Champ de Mars. 

From Spain came the Société Générale des 
Ciments Portland, Sestao (hors concours), and 
Messrs. Uriarte Zubimendi and Co., Zumaya 
(Silver Medal), with samples of their cements. 
Hungary was well represented in the Champ de 
Mars ; Matrai, Gfrerer, and Grossman, Budapest, 
had a model showing the application of ciment 
armé to. dwellings; Otto Rost, Budapest (Gold, 
not Silver, Medal, as given in the official list), 

aving material and a model of a circular kiln ; 
rnin | Walla, Budapest (Bronze Medal), a very 
fine exhibit of cement, tiles, and marbles; and 
Robert Wiinsch, Budapest (Honourable Mention), 
artificial stones and marbles. The exhibits found 
in the Italian section were as follow: L. Bufti, 
Florence, samples of plaster ; Junius Fredeghini, 
Milan (Honourable Mention), cements; Antonio 
Meucci, Rome (Honourable Mention), Pozzuolano 
from Vicovaro ; and a very fine show of limes and 
cements from the Société Anonyme pour la Fabri- 
cation de la Chaux et du Ciment, Casale Monferrato 
(Gold Medal). The Japanese exhibits could not be 
found. Those from Corea, Mexico, Monaco, and 
Peru were in their respective official pavilions on 
the Quai d’Orsai and elsewhere, and were not in 
any way remarkable. 

Four of the Russian exhibits were discovered in 
the Champ de Mars. The Administration des 
Chemins de Fer (Construction), St. Petersburg, 
received a Gold Medal for their building materials ; 
but all their labels were in Russian. The Sociétés 
des Usines de Ciment, of Wyssoka and of Firley, 
each got a Gold Medal ; and the Société des Usines 
de Ciment Vissoho-Grodzetz, Warsaw, a Grand 
Prix for their Portland cements and its products. 
The Republic of San-Marino had a small exhibit of 

uick and slow-setting cement in its pavilion on 

the Champ de Mars, sent by Messrs. Francini 
Brothers, Serravalle (Honourable Mention). The 
Roumanian exhibits were unimportant, but they 
need not, for all that, have been thrown down 
anyhow. 

Of the British exhibitors of building materials, 
only the neat little stand of Messrs. Francis and 
Co., Limited, 4, Eastcheap, E.C., could be found ; 
it was discovered surrounded by vehicles of all 
sorts, and without any attendant. This firm re- 
ceived a Gold Medal for its ‘‘ Nine Elms” brand 
of Portland and other cements and whiting. 
The other firms catalogued were : The Bridgwater 
Portland Cement Company, Limited, Somerset’s 








Cements (not, however, in the British catalogue) ; 
the British (sic) Fire Prevention Committee, 
phar we any: S.W., collective exhibit of fire. 
roof building materials (not in the British cata. 
ogue); Messrs. Cory Brothers and Co., Limited, 
Cardiff, ‘‘ Dinas” cement, ‘‘ Cory” and “ Titan” 
Portland cement ; Hard York Patent Stone Com. 
pany, Lightcliffe, artificial stone cornices and steps 
(not in British catalogue) ; Messrs. F. McNeill and 
Co., Bunhill-row, E.C. (Silver Medal), asphalted 
and dry hair felt, fibrous and metal asphalts, and 
slag wool ; and Messrs. A. C. Wells and Co., 102, 
Midland-road, N.W. (Silver Medal), whose exhibit 
of ‘* Wells ” lights and pneumatic painting machines 
more properly belonged to Class 21, in which they 
also received an award. 

The British Colonies fared better, and the ex. 
hibits were all found, except those, of course, who, 
although entered, did not put in an appearance, 
Albert Manufacturing Company New Brunswick 
(Silver Medal), calcined plaster (not in any cata. 
logue) ; Messrs. Battle Brothers, Ontario (Silver 
Medal), cements (not in any catalogue) ; Toronto 
Lime Company (Silver Medal), cements (not in 
British catalogue) ; Owen Sound Portland Cement 
Works, Ontario (Silver Medal), cement drain pipes 
(not in British catalogue) ; Queenstown Cement 
Works, Ontario (Silver Medal), cements (not in 
British catalogue); Messrs. Battle Brothers, Ontario 
(Silver Medal), cements (not in British catalogue) ; 
and Messrs. Wright and Co., Quebec, clay clinker 
cement (not in any catalogue). There were two 
exhibitors from Mauritius, one of whom, Messrs, 
Darné, Roche Noire, received a Silver Medal (not 
an Honourable Mention, as stated in the official 
list) for their samples of quicklime. 

Of the forty-three American exhibitors in this 
class no less than thirty-four showed photographs 
only, and but two had building materials on view, 
viz., the Standard Paint Company, New York 
(Silver Medal), roofing materials ; and the grand 
exhibit of the George A. Fuller Company, of New 
York, who were awarded. a Grand Prix for them- 
selves, and another under the name of their ex- 
hibit ‘*The Broadway Chambers, New York;” 
while of the eighteen firms who helped to make this 
exhibit the most remarkable one in its class, not 
one was even mentioned, except in the official 
catalogue. A list of these firms will give a good 
idea of the representive character of the objects 
shown on this stand, which are also more fully 
described in the handsomely illustrated pamphlet 
issued by the leading firms, whose courteous repre- 
sentative was ever willing to give any further in- 
formation required. The Broadway Mansions, of 
which a large plaster model was shown, and every 
part of which was illustrated by full size samples, 
were built with the help of the following firms: 
The Bradley and Currier Company, New York, 
interior woodwork ; Brooklyn Electric Company, 
lighting ; Bullock Electric Company, Cincinnati, 
generators ; Thomas J. Brine, New York, plumb- 
ing; Carnegie Steel Company, Pittsburg, steel 
skeleton of the building ; Clonbrook Steam Com- 
pany, New York, boilers and accessories ; Empire 
City Marble Company, marble work; Charles 
Gilbert, New York and St. Paul, architect ; Hecla 
Iron Works, Brooklyn, ironwork; Otis Elevator 
Company, New York, lifts; Payne Engineering 
Company, New York, steam engines ; John Peirce, 
granite ; Perth Amboy Terra-Cotta Company, New 
Jersey, terra-cotta ; Pittsburg Terra-Cotta Lumber 
Company, fireproof materials ; Messrs. Purdy and 
Henderson, New York, consulting engineers; 
Russel and Irwin Manufacturing Company, New 
York, hardware and ironmongery ; Henry Taylor 
Lumber Company, Lafayette, timber for construc- 
tion; and the Wells and Newton Company, New 
York, steam heating. 





CHARLES SELLS. 

In a measure, the death of every engineer who 
has lived to an advanced age, snaps, as it is usual 
tosay, a link with the past. That link may be more 
or less important, according to the part the man 
has played ; and few have played a more important 
og in the world of engineering than Charles Sells. 

e was born in 1820, and passed away on the first 
day of this month, after long years of more fruitfal 
labour than falls to the lot of most men, evel 
among engineers. He was one of those English- 
men of whom the world hears little, but of —_ 
work they see much and profit more. He was © 
the old school, devoted to the once great house 
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whose service he entered when he left schooi, in 
the year the Queen came to the Throne, and 
faithful to its interests even in the latter years of 
trouble and decadence. 

The late Mr. Sells was a Londoner, having been 
born at Bankside, then a residential district, and in 
his seventeenth year he went as a pupil to the firm 
of Messrs. Maudslay, Sons, and Field ; Joshua 
Field’s letter accepting him is still in exist- 
ence. It is difficult to realise now that when 
the business was established, its buildings, for- 
merly a riding-school, stood alone in the Lambeth 
marshes ; but it is, perhaps, even more difficult 
for young engineers to understand how the work 
of a large engineering business could be carried on 
without a drawing-office. Such, however, was the 
case in 1837; the operations of the shops being 
largely performed under the Page woes supervision 
of the partners. They made sketch drawings 
embodying their ideas, and mostly for their own 
guidance. Young Sells appears to have found 
favour with the members of the firm ; at any rate, 
they recognised his capacity, for in 1847 a design- 
ing department was constituted, of which he was 
given charge. In this position he remained until 
he resigned on account of failing eyesight in 1895. 
The directors of Maudslay, Sons, and Field, 
Limited, in accepting his resignation with 
regret, referred to his nearly sixty years of 
service, during which he had worked for the 
old firm and the then existing company with 
the greatest loyalty. ‘‘They would men- 
tion,” the minute of the Board continued, 
‘particularly the fact that, perhaps, no man 
in England has designed more steam machi- 
nery than Mr. Sells, commencing from almost 
the earliest days of the marine engine to the 
present time, with the extraordinary result 
that such designs have proved a series of 
brilliant successes. The fact, in their opinion, 
places Mr. Sells in the position of being the 
most successful designer of the marine steam 
engine of the present century.” 

It is in connection with marine engineering 
that the firm of Maudslay is best known, and 
in this field the chief part of their work has 
been done; but in the earlier days of the 
century the designer to a large engineering 
firm had to be a many-sided man. Thus, 
Sells had to design coining presses and other 
minting machinery, examples of which are to 
be seen in the Royal Mint and in other parts 
of the world, stationary engines of various 
kinds, a number of pumping engines for water 
works and for drainage purposes, large air 
exhausting engines, notably those for the 
South Devon Atmospheric Railway, machi- 
nery for dredgers, sugar machinery, and other 
kinds of engineering structures of many and 
various types. He was much interested in 
the question of steam locomotion on common 
roads, and in the early days he designed a 
steam carriage which ran to Brighton. He 
had a good deal to do with the more general 
use of the indicator, and Maudslay’s made the 
first which were supplied to the Admiralty. 

The firm also made formerly most, if not all, 

of their own machine tools, a custom which was 
common in old times. They also sold a large 
number to other firms. All was fish that came to 
the net in those pre-specialisation days. 

It is sometimes forgotten that the Lambeth 
Works have a strong claim to be considered the 
birthplace of that exact measurement in construc- 
tion which is the cardinal virtue of modern machine 
practice. Whitworth developed this principle to 
the full extent of its practical application at Man- 
chester, but he first learnt its value at Maudslay’s, 
where he was also a pupil and contemporary with 
Sells. In the model-room at Lambeth there used 
to be shown a contact - measuring instrument, 
with micrometer attachment made by Henry 
Maudslay, and which was claimed to be that from 
which Whitworth took the idea for his famous 
machine. It is also worthy of notice that Nasmyth 
received his engineering training at Maudslay’s and 
was contemporary with Sells; as also was Alex- 
ander Kirk, who thus gave to the Clyde the know- 
mee of engineering practice he gained on the 

mes, 


The firm of Maudslay was early interested in the 
practical introduction of the screw propeller, the 
Spiral oar,” which that most fertile inventive 
ose James Watt, suggested in 1770, but which 
© never put into practical shape. Everyone knows 


the history of the introduction of the screw pro- 

ler into practical navigation—not necessarily its 
invention, for it had, at least, half-a-dozen in- 
ventors. It was the pluck and perseverance of 
Francis Pettit Smith, afterwards knighted, but 
even more honourably known as ‘‘ Screw Smith ” 
—that forced it on to the world of that day. It is 
quite possible that young Charles Sells, the time he 
went from, Bankside to begin work at Lambeth, 
may have passed ‘Screw Smith” steaming his 
little launch down the river to make his ad- 
venturous voyage to Dover, and prove the 
adaptability of the screw to marine propul- 
sion. However, that may be—and it was in 1837 
that Smith made this first sea experiment—Sells 
was destined later on to do a good deal of work in 
establishing the new propeller on a practical basis. 
Many experiments had to be made before the screw 
was given anything approaching the form of the 
modern propeller. A large number of these trials 
were carried out at Lambeth, where a tank was 
fitted up for the purpose of trying, by models, the 
efficiency of various forms and proportions. In 
1841 the Rattler was built in one of the Royal 
dockyards, we believe Sheerness, and the engines 
for her were constructed by Maudslay’s. She was 








the first screw vessel of the Royal Navy, and the 
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famous ‘‘ tug-of-war” between her and a sister |cord to the last, te 
ship, but with paddle-wheels, the Alecto, is one | 
of the best known incidents in the history of our | 


steam Navy. This was in 1843, but in spite of 
the fact that ‘‘ the Rattler towed the Alecto stern 
first all over the place,” it was some time before 
the Admiralty authorities of those days would 
believe it possible to push a ship along with such 
an unlikely-looking thing as a screw ; one of them 
had previously declared that even if the screw were 
capable of propelling a vessel it would be pape 
useless, because the power was applied at the stern, 
and it would therefore be impossible to steer the 
vessel. Such men have their descendants ! 

The firm of Messrs. Maudslay and Field were 
truly the pioneers of marine engineering in the 
Metropolitan district, for in 1815 Henry Maudsla 
made his earliest marine engine for the Richmond, 
the first steamer that was seen on the Thames, and 
which ran as a packet between London and Rich- 


to the impossibility of a ship crossing the Atlantic 
on her own coal. 

It would be beyond the scope of this notice to 
even enumerate all the inventions and new de- 
signs that Sells produced during more than half 
a century’s work. He took out a patent for a 
three-cylinder engine, and another for reversing, 
by means of spur gearing. His great design was 
the horizontal engine with return connecting-rod. 
The effort of those days—and even of the present 
day, in spite of armoured decks—was to get the 
machinery of a war vessel as far below the water- 
line as possible. John Penn had accomplished 
this by a horizontal engine, in which he did away 
with the piston-rod by using a trunk attached to 
the piston. This enabled him to make room for 
an engine placed athwartships, as, of course, would 
be nece in the case of screw propulsion. 
Maudslay’s met this by Sells’ design of the return 
connecting-rod with two piston-rods. The design 
brought many orders to the firm, and the business 
seemed to be established on so solid a foundation, 
that it might last as long as steam propulsion 
existed. Among the earlier ships of the Royal 
Navy having engines constructed at Lambeth, and 








still in the list, there are the Agincourt, completed 

in 1868 ; the Penelope, also of 1868 ; the Monarch, 
of 1869; the Swiftsure, of 1872; the Devas- 
tation, of 1873; the Triumph, of the same 
year ; the Thunderer, of 1877; and the Bel- 
eisle, of 1878. These are all armoured ra 
and have engines that were designed by Sells. 
Some of them are notable vessels; the Agin- 
court, one of our earliest ironclads, the De- 
vastation, the original ‘‘ Fury” of Sir Edward 
Reed’s design, the first of the low freeboard 
breastwork monitors. Among cruising ships 
the most notable are the Iris, the Mercury, 
and the Blake. The first two were the flyers 
of their day, and had a special — of 
engine introduced by Sells. The latter 
ship was notable as having 20,000 horse- 
power distributed between four sets of com- 
pound engines, two on each line of shafting ; 
whether this arrangement, which was also 
fitted in the Blenheim, engined by Humphrys, 
was suggested by Sells we are not aware. 
Sells also gave his attention to what the big 
marine engineers of that day looked upon as 
almost the infinitely little, for some time in 
the seventies, he designed the machinery for 
a second-class torpedo-boat which was built of 
brass. The engines of the Lord Warden, 
exhibited in the Exhibition of 1851 were de- 
signed by Sells, as well as those of the Royal 
Yacht Osborne, which were considered a big 
job in their day. 

In the mercantile marine Sells’ greatest 
work was the engines for the renowned 
Transatlantic flyers of the White Star Line, 
the Oceanic, Britannic, and Germanic. These 
were of new design, and as there was no 
restriction here as to height, the tandem form 
of compound, inverted, direct-acting engines 
was adopted. The number of years these 
splendid ships made voyage after voyage 
without mishap, and maintained their re- 

of the skill of the designer 
of the engines and the splendid work that the 
Thames firms put into their contracts. A large 
number of foreign orders resulted from the success 
of the White Star vessels, notably in the case of 
the French Transatlantique Company. 

Another field of marine-engine design in which 
Sells played a leading part was that of cross- 
channel boats. ‘The Invicta, built for the Chatham 
and Dover Company—a vessel that some time back 
made the cross-channel run in 70 minutes—was en- 
gined by Maudslay’s. Sells had also a good deal to 
do with the double-hulled ship, the Castalia—now 
serving as a small-pox hospital in Long Reach— 
having made experiments to ascertain resistance, &c. 

Of late years Sells did a great deal of designing 
for the machinery of vessels of the Italian Navy, 
in conjunction with the firm of Ansaldo Brothers, 
of Genoa. The Re Umberto has engines of his 
design that developed 20,000 horse-power, and one 


mond, Ten years later the Enterprise, with en- | of his latest pieces of work was to design the machi- 


gines by Maudslay, made the voyage from Fal- 
mouth to Calcutta in 113 days; not, we need 
hardly say, all the distance under steam, for it 
was some time later, indeed, the year after young 
Charles Sells began work at Maudslay’s — viz., 
1838—that Dr. Lardner made his famous and 
fatuous prophecy before the Royal Institution as 


nery for the Italian armour-clad Ammiraglio di St. 
Bon, built at Venice, and engined by Ansaldo’s, 
She is, we believe, to make her trials this month. 
They will be attended by the son of the designer 
of the machinery, Mr. Charles De Grave Sells, who 
will represent the contractors. ; 
- Thus, from the dawn of steam navigation down 
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to the present day, Charles Sells has stood in the 
front rank as a marine engineer of the highest class. 
He was little known outside his own circle, and it 
may be thought by those who never heard his name 
that this is a long notice for one so little in the 
public eye. That, however, only brings out one of 
the characteristics of the man—the absence of self- 
advertisement or self-seeking of any kind. In that 
respect he was behind the age. He was a tremen- 
dous worker, having a power of long-sustained 
concentrated effort, without which he could 
not have completed his life’s task in spite of 
his many years. As we have said, he was an 
engineer of the old school; not in any way a 
** Captain of Industry,” or organiser of vast aggre- 
gations of capital. He loved his work for the 
work’s sake. To make something sound, honest, 
and good; to advance beyond what had been 
done; to bring in a new principle or a fresh 
combination towards a higher result ; to increase 
the reputation of the firm he had served since his 
boyhood; brought to him the pleasure in which he 
delighted and the reward he sought. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary generai meeting of the Institution 
of Mechanical Engineers, was held at the Institu- 
tion House, on the evening of Friday last, the 
14th inst. 

Sir William White, the President, who was in 
the chair, announced that the president, two vice- 
presidents, and five members of council, would 
retire at the end of this year in accordance with 
the rules of the Institution. The two vice- 

residents were Mr. Arthur Keen and Mr. T. 

urry Riches ; the ordinary members of council 
retiring in rotation were Sir William Arrol and 
Messrs. Dean, Donkin, Harris, and Walker. The 
council nominated for election Mr. W. H. Maw as 
president; Messrs. Keen and Riches as_ vice- 








from Mr. Herbert 
and | A. Humphrey, entitled ‘‘Power Gas and Large Gas 
Mr. | Engines for Central Stations.” This paper w® 
commence to print in full in our present issue. 2 
‘the conclusion of the reading of the paper, = 
Gas Encrnes FoR CENTRAL STATIONS. ‘author added some details of trials to — 
The paper down for reading was an important |reference had been made in the paper, but 


residents ; and, in addition to the retiring members, | and interesting communication 


ir J. Wolfe-Barry, Mr. Lea, Sir W. T. Lewis, 
Mr. J. Swinburne, as members of council. 
W. H. Fowler was proposed by letter by a member. 















Dec. 21, 1900.] ENGINEERING. , “ot 

















LOCOMOTIVE FOR THE TRAMWAYS OF LYON-NEUVILULE. 


CONSTRUCTED AT THE SWISS LOCOMOTIVE WORKS, WINTERTHUR, SWITZERLAND, 
(For Description, see Page 797.) 














icu i ime | regretted that in reading through the report of the | efficiency of the 400 horse-power gas engine, which 
one vor hole a een oe ra Engine Research ‘Dommittes, he found no ‘he (Mr. Crossley) had su plied, had gone up 1 per 
In the first place, the large gas meter used to | indication of the method employed in calculating the | cent. after six months’ hard work. a to 
record the consumption of the engines as tabulated | heating values of the gas there given, or he would | the results obtained with the 600 h a 
in the paper, had been since checked against the | naturally have followed the committee’s example. Premier gas engine, Mr. Humphrey oo se e 
fall of a gasometer, and had been found accurate at | If the lower calorific value of the gas were used, trials were not made in time for the resu a to me A 
ts working rate of flow. This relieved the author | and he admitted this was the more usual in this corporated in the paper, but he was able to 
of a certain uneasiness which he confessed to feeling | country, it amounted to a difference of fully 10 per | them now, althoug: the —_ were too — 
80 long as he had no means of calibrating the meter | cent. of the figure representing the thermal efli- | to go through in detail. ey, however, mark : = 
except at very slow speeds. In the matter of | ciency, and was, of course, in favour of the engine. | world’s record for thermal efficiency. attained wi 
thermal efficiencies he had, throughout the paper, | The speaker was glad to see that Mr. Crossley was | producer gas, and showed the remarkable result of 
taken the higher calorific value of the gas, i.e., in-| present, as he would be interested to know that— | obtaining 1 indicated horse-power hour for an ex- 
cluding the latent heat of the steam formed. He unlike the behaviour of a steam engine—the penditure of 0.88 lb. of cheap bituminous slack of so 
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poor a quality that it only contains 62 per cent. of 
carbon. It was unfortunate that, for the present, 
he had no means of absorbing the full output of 
this large engine, but he felt quite justified in say- 
ing that when full load would be reached a thermal 
efficiency of not less than 27 per cent. would be 
obtained, as calculated on the brake horse-power 
and the lower calorific value of the Mond gas. 

Dr. Mond, who rose at the invitation of the 
President, was the first speaker in the discussion. 
He said he had very little to add to what the author 
had stated, but the paper might be looked on as 
the closing of the century of steam and the open- 
ing of the century of power gas. The paper 
dealt more prominently with the application of 
power gas to the production of electricity, un- 
doubtedly, at the present time, the most con- 
venient way of transporting and distributing 
energy. But there were also other methods of 
transporting energy efficiently over great distances 
and for distributing it, which were equally, and in 
some instances more, economical, and which were 
easily adaptable to power gas. Inthe United States 
natural gas is transported in immense volumes over 
more than a hundred miles, and distributed over 
very large districts. This gas will yield about six 
times the power that his producer gas would yield ; 
but this only meant that either the mains for the 
latter would have to be rather more than double in 
diameter, or that the engines employed at certain 
intervals along these mains for propelling the gas 
through them should be increased in number and 
placed at shorter distances. Probably a medium 
course of increasing the mains to some extent and 
decreasing the distance between the propelling en- 
gines would be adopted. The transportation of 
energy in the form of gas had the advantage that the 
loss of energy by friction was less than the loss of 
energy by resistance in electrical transmission. The 
Tables and diagrams attached to the paper would 
prove of the greatest use to every engineer. They 
involved a large number of careful experiments and 
measurements which had been carried out by Mr. 
Humphrey with scientific accuracy, for which it 
was a great pleasure for the speaker to be able to 
vouch. These Tables show that the production of 
power by means of gas engines, and more parti- 
cularly by the use of cheap producer gas, had made 
fair progress since Mr. Humphrey reported, in a 
paper read before the Institution of Civil Engi- 
neers in 1897. That was the result of his first in- 
quiry into the subject. The principal advance since 
made was the great increase in the size and power 
of the gas engines, without which their application 
to large industries would have been impossible. 
Many gas engine builders in many countries had 
tackled this problem, and had achieved success, 
and the Tables showed that England had not 
lagged behind other countries in this important 
movement. Two English gas engine builders, 
Messrs. Crossley Brothers, of Openshaw, and 
the Premier Gas Engine Company, of Sandi- 
acre, have turned out gas engines of 500 and 650 
horse-power respectively. These engines were 
running with most satisfactory results in connection 
with the electrolytic plant of Messrs. Brunner, 
Mond and Co., Limited. It was a great satisfac- 
tion to Dr. Mond that this firm has been instru- 
mental in promoting this important progress, and 
in making the participation of England in it pos- 
sible by giving the English gas engine builders their 
chance of showing what they can do if called upon. 
The thermal efticiency of these engines had also 
been improved, and in this respect also the engines 
built in England—and in particular the engine built 
by the Premier Gas Engine Company—had given 
results equal to the best results claimed elsewhere. 
As the Premier engine during its trial was only 
working at two-thirds load, it would be apparent 
that it would at full load give a still higher efficiency, 
and prove superior in this respect to any gas en- 

ine the results of which had so far been published. 

he numerous diagrams accompanying Mr. Hum- 
phrey’s paper brought into a very clear light, the 
speaker said, many important questions connected 
with the working of gas engines, and they would, 
he had no doubt, give very useful hints to the 
makers of these engines as to the direction in which 
further improvements might be made. It was not 
to be forgotten that the large gas engines spoken 
of in the paper were really the first that had been 
made, and that, in the nature of things, the experi- 
ence gained with them would lead to further im- 
provements. In conclusion, he would state that 
one point had been fully established : there was no 


longer any limit to the size and power of gas en- 
gines, and any demand that might be made upon 
them could now be supplied. 

Mr. W. J. Crossley, of Manchester, asked to be 
allowed to express to Mr. Humphrey his thanks 
for his most valuable paper. From a gas-engine 
maker’s point of view, the careful record of results 
published could not fail to be of the greatest im- 
portance. Few engineers have either leisure or 
opportunity, even if all had the ability, to make 
such tests. Therefore, the speaker thought, mem- 
bers would be more thankful to have such a paper 
for reference. The speaker pointed out that Mr. 
Humphrey devoted such a large portion of his 
paper to the engines made by the speaker’s com- 
pany that he would like to say a few words about 
them. He felt that he must begin almost with an 
apology. At any rate, he might as well say at 
once that it was a disappointment to his firm when 
their 400 horse-power engine proved to be not 
quite so economical as the 60 horse-power. It 
would certainly have beaten the 60 if it had been 
able to take a full charge in the cylinder. 
This was prevented by the long air-suction pipes 
and air-filtering apparatus, as clearly shown by the 
diagrams in the paper. In these diagrams the 
plenum line was not reached until the piston had 
made early one-fifth of its compression stroke. 
This fact rather spoilt the results in two ways. 
First, it added to the fluid resistance ; and secondly, 
it gave a smaller card, though there might be a 
compensating advantage in a somewhat better 
expansion and lower pressures of exhaust. In 
comparing this engine with the 60 horse-power, some 
allowance also should be made for stiffness, as it 
was comparatively new. In the paper the three- 
year-old 60 horse-power is said to be steadily im- 

roving its record. He was glad to hear Mr. 
cto Se say that since the test was made, the 
400 horse-power has improved to 27.2. He had 
no doubt whatever that the engine could easily 
have reached the 30 per cent. efficiency, had it not 
been influenced by three considerations: (1) That 
the engine had to run any desired period without 
stopping and carrying a heavy load ; (2) That the 
behaviour of such large pistons under these con- 
ditions was more or less uncertain ; (3) That the 
fuel was so cheap and plentiful that it seemed 
wiser to make sure of good running rather than to 
attempt a recordin economy. Records in economy 
were certainly praiseworthy, and delightful to 
obtain; but surely good running was of more im- 
portance still. He thought his firm were right 
according to their light at the time. They would 
now, with a watered piston, have no hesitation in 
increasing the compression very largely, and should 
hope to reach a thermal efficiency of 30 per cent. 
without difficulty. In some tests they had already 
reached 314 per cent. with comparatively small 
engines, and had brought the consumption of coal 
gas down to 12} ft. per indicated horse-power with 
gas of 647 British thermal units per cubic foot. The 
author surprised Mr. Crossley when he spoke of the 
strength of the Westinghouse shafts which were over 
one-half the diameter of the cylinder. He thought 
that must be due to the three-throw form of crank 
being used, where greater strength is needed to 
prevent springing. Seven such large bearings must 
add greatly to the friction of running. He also 
noticed in one of the diagrams in the paper that 
the initial compression of the Westinghouse engine 
was 140 lb. Such a compression with natural gas 
might give an exceedingly high initial pressure on 
occasion, necessitating a very strong shaft, though 
in the particular diagram referred to the gas was 
cut down. He would also point out that in the 
office of his firm all calculations were based on a 
maximum strain of 400 lb. per square inch on the 
cylinder, their compression being 100 Ib., and gas 
under 700 British thermal units. In the Westing- 
house engine 600 Ib. might easily be reached. He 
would point out that in spite of this high compres- 
sion the best efficiency shown in the Table was only 
24.6 per cent. per brake horse-power, so he was 
glad to find this country had gone one better than 
America for once. In speaking of fluid resistance 
when running at less than full load, Mr. Crossley 
would like to say that this matter had had his atten- 
tion for some time. The system of governing by 
wiredrawing the charge, as adopted in America, 
seemed to him to greatly increase fluid resistance, 
if running at anything under full power. He had 
patented various ways of cutting off the whole 
charge on the Corliss system, which, as far as ex- 





periments had gone, showed good results. On this 





system the full area of the mixture valve was open 
under the control of the governor for any portion of 
the suction stroke, and then suddenly closed ; thus 
allowing a slight vacuum to form during remainder of 
outward stroke, and to aid the return stroke til] 
the point of cut-off was reached. He thought this 
system would prove more suitable in large engines 
than the ‘‘hit-and-miss” system. He had had no 
opportunity of trying it on Mond gas, but with 
Dowson gas the principle was satisfactory. It 
must be admitted, the speaker continued, that 
the sequence of working strokes in the Crossley 
engine was irregular, but it had great advantages ; 
and, where two double cylinders were combined, 
it came in better than any other plan. On any 
other system there must be either side rods and 
two crossheads, or double cranks, or a piston-rod 
and internal gland. All these were open to grave 
objections. He was sorry to see the system of his 
firm was being copied by certain makers. He 
thought it was unnecessary to say anything as to 
regularity of rotation, as the author had so gene- 
rously defended the design ; but he thought some 
of the figures in the paper were due to a stiff 
governor. The author was, however, less fair to 
his firm in the matter of the stepped cam or die, 
This arrangement was patented by the speaker's 
late brother as long ago as 1887, and it was 
undoubtedly new then. In conclusion, Mr, 
Crossley would say that his firm had at their 
works in Openshaw a Mond plant for about 
600 horse-power, but they had only just got it 
nicely to work. It was giving good gas of an 
average thermal efficiency of 147 British thermal 
units. He thought one man would be able to work 
it, and it used bituminous slack. At present they 
had to pay 12s. for the slack; but the normal 
price would be 6s. to 7s. delivered. This being 
the first small plant made, a few adjustments might 
give even better gas. They used a trifle over 1 lb. 
of coal per horse-power hour at present ; but hoped 
to see this figure reduced materially. The tar 
difficulty was not entirely overcome. They had to 
change the sawdust in the scrubbers too frequently. 
He thought they could see their way out of that 
trouble. The works had been driven by Dowson 
gas for 19 years without a hitch. They had 15 
engines averaging together, say, 550 brake horse- 
power. He had been asked why they did not 
ut in one large power station and drive electrically, 

he reply was that when it was possible to deliver 
gas to engines close to their anh 3 for an expendi- 
ture of 1 lb. of coal per brake horse-power, and 
thus avoid all cost of transmission, why introduce a 
secondary system? For such works as those of his 
firm, he was convinced this system was the most 
economical. 

Sir Frederick Bramwell said he had played the 
part of prophet in 1881, as the event proved, with 
perhaps a larger measure of success than occasion- 
ally fell to the lot of some whose prophecies had 
been recorded. At the York meeting of the British 
Association, before the section devoted to mecha- 
nical science, he said that after the lapse of fifty 
years the roundabout and costly method of generat- 
ing power by evaporating water in a steam boiler 
and using the steam in an engine would be super- 
seded, and that in fifty years the steam engine 
would only be found in museums. As that was 
less than twenty years ago he thought from what 
had been heard that evening that there was a pro- 
bability of his forecast becoming justified within 
less than the period named. It was now, he 
thought, about thirty-five years since their old 
friend Sir William Siemens had suggested establish- 
ing gas works at the pit’s mouth in the coal districts 
and distributing the gas to various parts of the 
country. The suggestion was duly brought for- 
ward, but Parliament, in its wisdom, and for 
reasons best known to itself, had refused to sanc- 
tion the scheme and the Bill was thrown out. __ 

Mr. Kerr asked what class of coal was used in 
the experiments detailed in the paper. Would any 
coal be suitable for the process? The United 
Alkali Company were using a Duff producer, where 
slack of an inferior quality was consumed. This 
was fitted with an ammonia-recovering plant, and 
was working to 260 horse-power. It might also be 
mentioned to the credit of Lancashire that at 
Widnes gas engines were being actuated by the 
gas from coke ovens. It would be satisfactory to 
know something about the action of tar in te 
Mond system, and what was the amount produced 
per ton of coal; also how it was disposed, and 
what was its value. He would like also to know 
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whether in large installations gas-holders were neces- 
sary. Could town refuse be utilised in the producers? 

Mr. J. Emerson Dowson said that the paper was 
of particular interest to him, but he ha not been 
able in the time to master all the details contained 
in the appendices. The paper dealt with the possi- 
bilities of the system for large stations, and a per- 
spective view was shown cf twenty engines of 1500 
horse-power each for electric generation. The 
largest yet built, however, was 650 horse-power. 
At the same time the author had not for- 
otten the practical side of the question. The 
ast speaker, Mr. Kerr, had asked about the 
necessity for a gas-holder. The author had 
stated that at Winnington, where 1,000,000 cubic 
feet of gas are consumed per hour, and demands 
for gas are by no means regular, there is no gas- 
holder or storage of any kind. The Mond pro- 
ducer will respond at once to a sudden increase in 
the demand for gas. Mr. Dowson recognised that it 
was an excellent thing to be able to dispense with a 
gas-holder ; but before this could be accepted as 
general practice, it was necessary to look more 
closely into the conditions. Assuming an aggre- 
gate of 1000 horse-power, then the engines 
were only using one-twelfth of the total gas con- 
sumed, the rest passing to the furnaces to be 
burnt. It followed that the mains for conveying 
it were very large. In gas engines the suctions were 
considerable, and with a full load there were 70 to 
80 suctions per minute. The fluctuations in the 
mains were therefore considerable. He had seen 
gas-holders rise and fall with the fluctuations, and 
the suctions would vary from 6 in. to 12 in., as 
shown by the gauge-glass. When there were more 
than two engines working from the same main—if 
their working synchronised—the effect would be 
much worse. It was, therefore, desirable to have 
some greater reservoir capacity, to make up for 
the intermittent nature of the demand. If, therefore, 
it were said that at Winnington they did without 
holders, the reply was that the mains were large, 
and that the proportion of gas used for power 
purposes was small. [Dr. Mond here remarked 
that Mr. Dowson was quite right in his deductions. | 
In that case, Mr. Dowson continued, a gas-holder is 
necessary, or an effective pressure governor must 
be devised. He had erected a plant at Messrs. 
John Brown and Co.’s works at Sheffield, in which 
half-a-million cubic feet of gas were made an 
hour, and here there was no holder; but in that 
case the gas was not used for engines, but for fur- 
naces. He was greatly impressed by Dr. Mond’s 
plant, but still there was shown to be 16 per cent. 
of carbonic acid in the gas, which accounted for a 
large proportion of the carbon in the fuel. No 
doubt this was accounted for by the high percentage 
(29 per cent.) of hydrogen. In his own practice 
he obtained about 20 per cent. of hydrogen and 4 
to 6 per cent. of carbonic acid, and he tried to 
reduce that. Mr. Dowson did not quite follow the 
idea that it would not be desirable to work a 
Mond plant without recovering theammonia. That 
appeared to be leaving out the great point of advan- 
tage of the system. The author had given in an 
appendix, the first cost of electrical horse-power 
at the switchboard. He considered, however, 
that what the consumer wanted for practical pur- 
poses, was not the cost of a unit of power at the 
switchboard of the central station, but rather, 
what he would have to pay for it as conveyed to his 
mill. As an analogy he would point out that it 
would be useless to tell a consumer what gas cost 
as delivered to the gas-holder, but what he wou!d 
be charged for it at the meter. He was of opinion 
that any large user of electric energy, such as a mill- 
owner, would find it more desirable to generate his 
own current on the spot, but for lighting purposes 
and for moderate users of power the central station 
supply would be the more advantageous. 

r. Rollason having made brief reference to the 
working of small plants, and the time for closing 
the meeting having arrived, the President adjourned 
the discussion to the annual general meeting, which 
Will take place on the 18th of January next. 
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Professor A. H. Sabin. The author described at 
considerable length the various paints used, and 
enumerated the patents granted. He dwelt on 
those used on ships’ bottoms for prevention of cor- 
rosion and fouling. Readers interested, are referred 
to the 24 pages of quarto in which the author 
elaborated the subject. The general discussion was 
rather to the effect that these paints were not only 
expensive, but, for the most part, of little value, and 
that little is really known of the matter. Professor 
Sabin is, however, conducting some systematic 
experiments, but could not promise results for 
several years. 


Tests or Navan Execrric Pxiants. 


Following this came a paper entitled, ‘‘ Tests of 
the Electric Plants of the Battleships Kearsarge 
and Kentucky,” by Naval Constructor J. J. Wood- 
ward. From this carefully-prepared study, we can 
make but a few extracts, and refer those interested 
to the paper itself. 


Turret TurNinG Gear TEstTs 

Description of Apparatus.—The turret turning gears 
are equipped with P-2 controllers, and CB-11-B.1 motors, 
rated at 50 horse-power, 400 revolutions per minute, 
80 volts, 540 amperes. The specifications require the 
turret to be turned at the rate of 1 revolution per minute, 
and the motor to be able to develop its full rated power 
continuously for one hour without its temperature rise 
exceeding 40 deg. Cent. 

Tests Made.—The following is a list of tests made : 


1. Type test, consisting of : 
(a) Test of — arc of train. (Made on all 
turrets. 
(b) Test of maximum s of rotation. (Made on 
forward turret of Kearsarge.) 


(c) Heating test. (Made on forward turret of Kear- 


sarge.) 
(d) Friction and regulation test. (Made on forward 
turret of Kearsa: 
(e) Acceleration test. 


earsarge. ) 
(f) Test of automatic stops. (Made on all turrets.) 


2. Acceptance test, consisting of,—(made on all 
turrets) : 
(a) Heating test. 
(b) Cross-shaft friction test. 


The type tests were made on the forward turret of the 
Kearsarge. 


( Made on forward turret of 


Test or Mrinrmum Arc or Train. 

Object.—The object of this test was to determine the 
smallest angle through which the turret could be turned. 

Method of Procedure.—This angle was measured by 
attaching to the turret a pointer which moved over a 
scale fastened to the barbette ; by knowing the radius 
to the end of the pointer and the distance moved on the 
scale, ‘the angle turned through is easily computed. 

A series of consecutive movements was made, each as 
small as possible, and the reading of the pointer on the 
scale taken after each movement. 

For each turret the number of consecutive movements 
made in a certain travel of the pointer on the barbette is 
first given, then the amount of each movement is given, 
and finally the average of the.lot. All of this data is 
aby in inches of movement of the pointer on the barbette, 

ut the value of .0l-in. movement of the pointer is given 
in seconds of arc and inches at 1000 yards range, so that 
en result can easily be converted to these units if de- 
sired. 

To obtain such small movements as these the controller 
handle is quickly moved through about 120 deg. and then 
back to the off position, the smallness of the movement 
depending upon the quickness with-which the controller 
is operated, - to the point at which no movement at all 
is cbintant hus the results obtained depend in a large 
degree upon the personal skill of the operator. 

he fact that the results obtained on the Kentucky show 
somewhat finer control than on the Kearsarge, is pro- 
bably due to the fact that the operator had had more 
experience in using the controller, and also that the fric- 
tion of the Kentucky’s turrets was greater. Greater 
friction of rollers, &c., would tend to allow smaller move- 
ments of the turret to be made, for two reasons: First, 
the current required to turn the turret is greater, and as 
part of it flows through the series field coil of the gene- 
rator, the voltage would be increased faster, causing a 
more positive start ; and, second, the greater turret fric- 
tion would cause the turret to stop quicker after the con- 
troller was turned to the off position, thus helping the 
breaking effect of the armatures and preventing so long a 
drift. 


Txst or Maximum Sprep or Rorarion. 


Object.—The object of this test was to determine the 
maximum constant speed at which the turret could be 
rotated, and the time required to move the turret through 
its total range of travel. 

Method of Procedure.—Two conspicuous objects were 
located, one on either beam, and the angle between them 
measured by means of a transit instrument set up on top 
of the turret and in its axis of rotation. The turret was 
then revolved at full speed, and the time of passing each 
object was noted by looking through the sighting tele- 
scope and pressing a stop-watch when the cross-hairs 


a each object. The s of rotation is calculated 
irectly from the time and the angle. Care was taken 





to have the turret up to full speed before the first object 
was reached, and the power was not shut off before the 
second one was passed. The time required to revolve 
the turret through its total range was determined in the 
same manner, by having it at its extreme range on one 
side and noting the time of starting and stopping. In 
all of these measurements the stop-watch was chec 
by means of a Weaver s recorder. © This instrument 
was used in most of the tests made, and its construction 
and action are described separately. 

TaBLE I.—Mazximum Speed of Rotation of Turret 

Forward, *‘ Kearsarge.” 
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Results.—The angle between the two objects, used for 
the maximum constant speed determination, was 172 deg. 
33 minutes, and it was traversed at the rate of one revo- 
lution in approximately 58 seconds of time. The exact 
detail figures are given in Table I. The turret was 
turned from extreme starboard to extreme port in 53.4 
seconds of time. 


Heatina TEst. 


Object.—The object of this test was to determine the 
heating of the motors when used under as severe condi- 
tions as would be likely to occur in service, and to observe 
the action of the controller as regards burning at the 
contacts. 3 

Method of Procedure.—The turret was run continuously 
for one hour in the following manner: 

Starting with the guns on the port beam, it was run at 
full speed to the star’ beam and stopped dead ; then 
continued to extreme train on same side, rev and 
run at full speed to port beam and stopped dead; then 
continued to extreme train on port side, reversed and 
run at full s to starboard side and stopped dead ; 
this cycle being continued for one hour. e@ current, 
voltage, and speed were read, while turning at full speed, 
every ten minutes during the run. The time of stopping 
on each beam was noted for each stop made, thus giving 
the total number of cycles gone through. At the end of 
the run the temperatures of the various parts of the 
motors were taken by thermometers. 


TaBLe II.—Results of Heating Test of Turret Turning 
Gear, Forward, ‘* Kearsarge,” deg. Cent. 














Left Motor. Right Motor. 
Motor Part. Ras 
Tempera- Tempera- 

ture. Rise. ture. Rise. 

External air, start 16.8 me 16.8 
Fa stop. 17.0 0.2 17.2 0.4 
Commutator 30.0 13.0 33.3 16.1 
Armature core 26.0 9.0 28.0 10.8 
Field coils .. 28.0 11.0 28.5 11.3 
Air in motor =e 23.5 65 23.5 6.3 
Bearing, gear end --| 20.0 120 | 410 23.8 
9 commutator en 36.5 19.5 38.0 20.8 














Results —The temperatures are given in Table II. 
The controller contacts and fingers were in very good 
condition after the run, and showed but little scarring. 


Friction AND REGULATION TEST. 


Object.—The object of this test was to determine the 
friction of the various parts of the turning gear, and the 
constant speed at which the turret will turn on each 
different notch of the controller. 

Method of Procedure.—The right motor was discon- 
nected from the turning gear by taking out the bolts of 
the flange coupling at the end of the armature shaft. The 
motor was then run at full 1 tag. and the no-load current 
and voltage measured. After putting back the 
coupling bolts, and raising the friction clutches so as to 
throw them out of action, each motor was made to drive 
the other ——- the cross-shaft, and current and voltage 
measured at full speed. Then the cross-shaft and 
were run at full speed by both motors in parallel. After 
the above runs, the friction clutches were set down, and 
the turret turned at constant speed on each position of the 
controller, current, voltage, and s being measured 
after the speed had become constant. The speed was 
measured on the Weaver speed recorder. 

_ Results.—The horse-power output of the motors 
is computed by subtracting from the electrical input 
the bearing friction, hysteresis, and eddy losses (as 
obtained from the no-load run, and all C?R losses. It is 
assumed that the no-load current is the same for the left 
motor as for the right. The armature contact 
resistance is taken as .008 ohms as given by the shop tests 
at the General Electric Company (see Table III.). 
The aaa snore output of the motors is computed 
from the electrical input as described above, only the 
additional assumption being made that the cur- 
rent required to run the motor with no load is the 
same for all vol ; this produces a small error of the 
second degree. @ armature torque is computed from 
the motor outputand armature speed. The turret torque 
is the armature to venga gm by the gearing ratio, 
which is 403.75 revolutions of the armature to produce 
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one revolution of the turret. The armature current was 
measured by three ammeters, one in each armature 
circuit, and one in the main circuit for the total current. 
As the current values fluctuated quite rapidly, the read- 
ings of the total current meter do not always ual the 
sum of the other two, it being impossible to read all three 
at exactly the same — he oe of — 
torque, motor input and output, withs are graphi- 
cally shown on Fy . 3. Turret speeds in revolutions per 
minute are plotted as abscissz, and the torque, input, and 
output as ordinates. The torque required for turning at 
constant speed is seen to slightly decrease with increase of 
speed. The wide variation of the second, third, and fourth 


3. 


EE 4: & -B~ il r) 
5605C TURRET SPEEDin REVOLUTIONS PeRMINUTE. 


5 
= 
ri 
: 
é 
= 
8 
§ 
G 
: 


TURRET SPEEDinREVOLOTIONS PERMINUTE. 


TIME in SECONDS. 


points is probably caused oy the chattering and vibrating 
of the gears, which at the time of this test did not run in 
an entirely satisfactory manner. 


ACCELERATION TEST, 

Object.—The object of this test was to determine the 
variations of speed, current, and power as the turret is 
started and stopped. 

Method of Procedure.—The turret was turned through 
about 180 deg. with both fast and slow starting and sto 

ing, the 5 being continuously measured by the 

eaver § recorder, and the motor armature current 
and voltage measured every two seconds, by having two 
observers at each meter, one to read and the other to set 
down the readings. The signal to read was given by 
ringing an electric bell every two seconds, the bell bein 
rung from the same chronometer that operated the aged 


recorder. Runs were made with both motors and only one | individual ammeters for each motor were double readi 
motor driving the turret. A description of construction, (that is, the zero in the centre and a scale on each side 
action and use of the Weaver speed recorder is given at | so when the turret was run by only one motor the braking 
the end of this test. current was obtained. This is clearly shown in Fig. 5, 
Results.—The results of this test are given as curves | which is the same as Fig. 4, except the turret wag 
plotted on cross-section poe Time is the abscissa, and | run by only one motor—the right-hand one. The turret 
the speed, current, voltage, and power are plotted as} was brought up tos a little faster than in Fig. 4, 
ordinates. The power isthe electrical input of the arma- and the action of the controller was more even, giving 
tures in horse-power, and does not include the fields. | much smoother current and power curves. The irregu. 
The friction clutches were set up so that ten threads pro- larities at about the eighth second are evidently caused 
jected above the lock nut on the shaft and no slip occurred | by @ sudden movement of the controller after it had 
except at the gay” possible stopping, and the maxi- | remained still for some time. The electrical braking 
mum slip was 5 in., measured at the top edge of the | effect is clearly shown where the current and, conse. 








ACCELERATION TEST or FORWARD DOUBLE -TURRET of USS. KEARSARGE. 


ACCELERATION TEST OF FORWARD DOUBLE-TURRET OF U.S.S. 


ELECTRICAL INPUT iw HORSE-POWER 


TURRET SPEED IN REVOLUTIONS PER MINUTE. 
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ACCELERATION Test OF FoRWARD DouBLE-TURRET OF USS KEARSARGE. 


figd. 


CURVE NOI IS ELECTRICAL INPUT OF 

MOTORS IN HORSE -POWER . 

(CURVE N°2 IS MECHANICAL OUTPUT 

OF MOTORS IN HORSE POWER. 

CURVE N?3 IS CURVE.N°2 LESS POWER 
70 ‘AT THE 

SPEED GIVEN BY SPEED CURVE. 

CURVE N94 IS POWER CONVERTED. 

INTO KINETIC ENERGY DURING ACCEL- 

ERATION AND ABSORBED BY TURRET 

CURVE NO5 IS POWER CONVERTED 

INTO KINETIC ENERGY DURING ACCEL: 

ERATION AND ABSORBED BY TURRET 

ALONE. 

CURVE NOI AND SPEED CURVE ARE 

TRACED FROM FIG 6. 





2,4 
(5685") ‘ TIME IN 


friction cone, which corresponds to an angular move- quentiz, the power, become negative. It is to be noticed 
ment of the turreb of 2 deg. 27 min. Fig. 4 shows/| that this occurs long before the controller is in the off 
the action of the turret when run by both motors, and position, and while the motor armature is directly con- 
started and brought up to full speed — slowly, run con- | nected to the line, thus showing that the motor actually 
stantly at full speed a couple of seconds, and then stopped | Teverses the current Sowing in the generator armature, 
gradually. The current and, consequently, the power, are | Fig. 8 shows the action when run by both motors and 
very irregular, which is caused by the controller being | started and sto as quickly as possible. All curves 
thrown on by a number of short jerks, with considerable | are quite smoo —— very even movement of the 
time between each movement. The and volt-|controller. The friction clutch slipped while stopping, 
age curves follow each other very closely, showing | thus allowing the motors to stop and the voltage to 
that speed is proportional to impressed voltage. Where | become zero before the turret stopped. Fig. 7 18 the 
the current and power curves me zero, it indicates | same as Fig. 6, except only one motor was used. The 
that the motors have begun to act as generators, and are | starting was not quite so rapid, and consequently the 
electrically braking the turret by sending current back maximum current and power not so large. On account 

into the line. The ammeter giving the total current to the rapidity with which the turret was stop he 





both motors was a single reading instrument, so the | only possible to read the maximum value of the 
| braking current could not be measured in this case, but the current, which was 500 amperes. Fig. 8 shows a 
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DETAILS OF EXPRESS COMPOUND LOCOMOTIVE; KANSEI RAILWAY, JAPAN. 
CONSTRUCTED AT THE PITTSBURG LOCOMOTIVE WORKS, PITTSBURG. : 


(For Description, see Page 798.) 
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saat OSITION OF VALVE WHEN ENGINE IS WORKING SIMPLE. 


analysis of the power distribution. Fig. 6 was taken 
as a good example, and the speed and power curves 
traced from it. From these curves the power used in the 
eve parts of the turret mechanism was determined as 
ollows : 

Starting with the electrical input of the motors the 
electrical losses were subtracted, giving the mechanical 
output; from this the friction losses of turret mechanism 
were subtracted, giving the power available for accelera- 
tion. Then, by differentiating the speed curve, the 
acceleration curve was obtained ; and from this accelera- 
tion curve, together with the weight and radii of gyra- 
tion of the turret and its rpc wie ss gage 8 the power re- 

uired for acceleration was calculated. The agreement of 

is calculated power required curve, with the experi- 
mental power available curve, is a check on all the work. 

Curve No, 1 is the power curve as traced from Fig. 6. 
It is the electrical input of the armatures in horse-power. 
At each point of this curve the electrical losses in the 
armatures are computed, as explained under “ Friction 
and lation Test,” and these losses subtracted from 
curve No. 1 give curve No, 2. 

Curve No. 2 is the mechanical output of the motors in 

wer, and the area between it and curve No. 1 is 

the electrical energy lost in the armatures. Ab 
point of curve No, 2 the horse-power required to rotate 
turret constantly at the speed given by the speed 
aig is determined from the motor output curve on 
ig. 3. This horse-power when subtracted from curve 

0. 2gives curve No. 3. 

Carve No. 3 is the horse-power available to accelerate 

© turret, and the area between it and curve No. 2 is the 
coerey lost in the friction of the turret rollers, gearing 

d shafts. The area between curve No. 3 and the X 
arp the total energy available for acceleration—it is 

‘Y0 square inches—and 1 in. of ordinate equals 5 horse- 
etl and 1 in. of abscissa YE 2 seconds—17.06 square 
yaa 17.06 x 2 x 5 = 170.6 horse-power seconds = 

x 550 = 93,830 foot-pounds of energy. 
PP cde No. 4 and 5 give the calculated power required 
accelerate the turret and its driving mechanism in the 
manner given by the speed curve. The acceleration at 
Point was obtained by graphically differentiating 





the speed curve ; the result is plotted as an acceleration 
curve, the ordinate scale being turret revolutions per 
minute per second. 

Using this acceleration curve, and taking the weight 
of the turret as 650 tons, and its radius of gyration as 
12 ft., the power required to accelerate is given by curve 
No. 5, and the kinetic energy stored at full speed is 38,400 
foot-pounds. Inthe same manner, taking the weight of 
each armature as 1600 lb., and its radius of gyration at 
8.5 in., the kinetic energy stored at full speed is 47,200 foot- 
pounds, and the power required for acceleration at each 
point added to curve No. 5 gives curve No. 4, which is 
the total power required to accelerate the turret and 
armatures, 

The difference between curve No. 4, the total calculated 
power required to accelerate turret and armatures, and 
curve No. 5, the total available power from experiment, 
is the power required to accelerate the gearing and shafts 
plus all errors of observation and calculations. In general, 
it can be said that where curve No. 4 goes above curve 
No. 3, and where they differ in shape, errors have occurred, 
and where curve No. 4 is below No. 3, and of the same 
general shape, the difference is the power required to 
accelerate the gearing. From the values given above the 
total difference is : 


Foot-Pounds. 
Kinetic energy of turret’... ive = 47,200 
- 9 armature... = 47,200 
= 85,600 


ma “* both bigs see 
Total energy available for ascelera- 
tion ies aie bee * = 93,830 
Less = 85,600 
Kinetic energy of gearing and errors = 8,200 
A brief synopsis of the above is given for convenience 
of reference : : 
Starting from experimental results and working down, 
Curve No. 1 is motor electrical input, 
subtracting electrical losses gives 
Curve No. 2, the motor mechanical output, 
subtracting friction losses gives : 
Curve No. 3, power available for acceleration. 





POSITION OF VALVE WHEN ENGINE IS WORKING COMPOUND. 


Now taking calculated weights and radii and 


. _ working up, 
Curve No. 5 is power required to accelerate turret ; 
add power to erate armature gives 


Curve No. 4, power required to accelerate turret and 
armatures, 
Difference between No. 4and No. 3 is power 
required to accelerate gearing, plus all errors 
of observation and calculation. 


Spzep RECORDER, 


The ‘“‘ Weaver speed recorder,” used in these tests to 
peogge the speed of rotation of the a. is similar to 
an ordinary tape prin legraph. It consists essen- 
tially of a Phan Bee whtoh po eng @ paper tape over a 
set of five pens operated by electromagnets so that when 
any magnet is excited it pulls its pen against the mov- 
ing paper tape and makes a dot thereon. The con- 
necting levers between the magnet and pen are arranged 
something like a piano finger action so that no matter how 
long the magnet is kept excited the will only make 
a quick short dot. All the are located side by side 
in the same line so that if they were all operated at the 
same instant the result would be a line of dots across 
the tape. 

In using the instrument for these tests the pens were 
connected as follows : 

One pen was operated by a make and break chrono- 
meter so thatit made a dot on the tape every second. A 
second pen was operated by a contact maker attached to 
the armature shaft so that it made a dot for every re- 
volution of the shaft. The contact maker was provided 
with interc ble gears between the main shaft and 
the spindle of the contact segment so that a contact could 
be made every two or five revolutions, or two or five 
times a revolution, if desired. A third pen was operated 
by a push-button, and was used to mark on the tape the 
instant of starting, stopping, and ee 5 other operation 
performed during the run, such as when the controller 
was full on, and when it was started off, &c. The in- 
strument was used in the “test of maximum s of 
rotation” by haviog the ‘‘seconds” and ‘“‘ revolution ” 
pens in operation and pressing the push tg the third 
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breakers passed the test in a perfectly satisf: 
TABLE III.—Generat Execrric Comrany’s Suop Tests or GENERATING SETS. all water being excluded: fsom the on ies ae tatada manner, 
Sse RE Bee RAS EY t 
; (Generator number _.| 11,555 11,656) 11,587] 11,558) 11,550| 11,5€0111,561| 11,562|11,668 11,554) goss | 8085 | 8087 | sos6 Tests or 50-Kitowatr GENERATING Szrs. 
$ Armature _,, .. «| 12,277) 8,565) 12,283) 12,282/12,276 12,281/18,012/ 12,284/12,280 8751 | 12,278) 8570 | 12,279 8569 | Description of Apparatus.—The generating sets are 
& | Engine i ++ +| 805) 806) 310,812) 309 | B11) B14) 313/815, 201 | 808 289 / 3¥7 | 290 | designated as MP-6-50-310, and are rated at 50 kilowatt, 
Item. 89 volts, 625 amperes, 310 revolutions per minute. 
Armature volts .. re & ha 2. oe ha = = = lees. = = -. ol > Object of nwa ee — ee oa tests made was first 
Armature amperes... ~—.. 625. (625. . . - | 625. D 3. 1625. » | 625. ; -  0&. | to demonstrate that each individual set w i 
¢ | Field volts, final.. °. |.) 465 | 464 | 45. | 48.4 | 42.8 | 46.5| 42.1 60. | 61.4 | 44.5) 44.7 | 885/419 | 40.6 | 6° bore for a continuous period of 48 hou ould .. Satis. 
z » amperes, final .. ..| 9.53) 9.58] 9.2 | 10.25) 8.76| 9. | 9.7 1038 | 10.08, 89/ 9.03) 81] 8.75 8.3 | BO Ble aioe total rh gg dsc ara ee 
+3 | Speed, revolutions per minute, to determine the. steam cons Pati of the electric 
¢ final 4. 3 sss S04, (308. (31@ 310. B11. | 311. | B14. |.310. [308 | 805. 312, 314. | 807. | 312. | plant when running under various conditions of load and 
<= | Air, temperature deg. Oent.| 25. | 31. | 24. | 23. | 26 | 27. | 26. | 22. | 25.3 | 3L 27. | 32 | 228 | 29 combinations of machines. 
8 Armature core surface ..| =. se. > = oy = = | ee oe ae - 2 = 158 Method of Procedure.—Three eeparate runs were made, 
nding wire 27. 7 6 4 . | Zt, . . -5 | 20. 2. 5 > i . 
5 £ |commutatorbars  .. 287 | 237 | 27.2 | 82. | 985 | 27.9| 275| 30. |229 | 196/98. | 237 | 967 | 22.6 pony ag hours’ duration, the loads and sets used being 
© |aq | Poletip, leading.. .. 17. 8.1 | 16.5 | 14.5 | 14.2 | 13. | 18.7) 145/152 93/115 | 7.4 | 13.2 | 7. 7. an t full load 
1&8 »  trailing.. ../ 27.6 | 94/17. [15 | 145] 143] 22. | 162/167} 98/13. | 65/182 | 7. - Iwo sets at fu . 
5S | 8 |spools,shunt .. ../10. | 11. |i. |1a |4t | 116] 125] 18/167) 6 |2. | 16 | 122 | 15. 2. Two sets at three-quarters load. 
B | |Bearing .. -. :.| & | 35) 7% | 7% |® | 72] 8] @ |] a7) 4a] 7 | 5 line | 3. Three sets at halfload. = 
~ B Arm. conductors, by res.| 25. 19.1 | 22. 23, 26. 20. 29. 25. | 26.7 | 16.8) 19. 18.5 | 25.7 E The luad consisted of the ship’s lights and ventilating 
v Field winding, by res... 20. | 15. | 27. | 12 15.7 | 21. | 13.3) 24. | 26.7 | 21. | 21.6 | 15.5 | 15.7 | 35. motors and an adjustable water rheostat located on the 
& . & (Normal, full load, volts . | 80. | 80. | 80. | 8 | £0. | 80. 80. | 80. | 81. | 80. upper deck. This water rheostat was manipulated by 
. tes \ Throw off \ Jumps to .. «| O<L5 | OL. 89.8 | 91. 89.2 £9. 89.5 | 895 87. 92. means of ropes a So, the dynamo-room trunk 
ESS < Load. jSettlesto.. .. 83 | &2 | 81. | 81. | 814 | 812] .. | 80. | 82 | 82% | A1.7 and terminating near the main generator switchboard. 
2° © / Throw on \ Drops to .. - | 7. 73. 73. 71. 745 73. ie 70. 74. 75. 72. In this way the load on each set was kept constant aun 
S” EU Load. fSettlesto :: :. 80. | 80. | 80. | 795/80. | 80. | : | 798/80. | 81. | 90, y P uring 
Vacuum .. ..__.._— im. 24. | 24. | 24. | 215 | 24 | 26.5 22, | 22. | 24, | 20.24) 23. .- | 24 Fig.9 Grapn PRESENTATION TEAM 
©. (steam, 100 tb.{ Fall load." 305 | 300 | 312 | 813 | 12 | s10 | <. | s10 | 10 | 306 | sit | 309 | °: | sie GRAPHIC REPRESEN OF Steam CONSUMPTION. 
gE am, {30 ercnt load 310 | 312 | 818 | 319 | 316 | 316 | .. | 314 | 814 | 315 | 314 | 316 | 315 
3 100 ,, {Fullload. .. 306 | 308 | 314 | 312 | 312 | 810 | .. | 311 | 810 | 306 | 311 | 309 | .. | 312 CURVE NPV IS STEAMPER SETS CORRECTED FOR MOISTURE. 
os < ” oe ..| 818 315 322 321 318 318 Me 317 819 | 312 317 318 oa | a CURVE N92I8 § SETS, ACTUAL 
=e 129 ,. {Fullload ..| 305 | 309 | 315 | 316 | 3:6 | 315 | .. | 311 | 811 | 805 | 312 | 313 | .. | 311 -| come PxTIRS PLANTISETSALLAURILARLES & WASTES) 
oe ” »\No ,, ..| 813 | B14 | 321 | 322 | 820 | 320 | .. | 317 | 320 | 320 | 317 | 890 | .. | sar | c KW SETS 
os ». {Fullload .. 800 | 301 | 309 | 307 | 812 | 305 | .. | 307 | 309 | 303 | 809 | 307 | .. 310 | CunvenssissTeaMPeR KW SETS, ACTUAL. 
ad 801, te .-| 809 | 311 | 319 | 321 | 320 | 318 .. | 814 | 818 | 810 | 316 316 ae, 318 CURVE.N26 IS STEAM PER KW PER HOUR USED BY ENTIRE PLANT. 
. cj (Steam pressure .. .. Ib. 100. | 99. | 100. | 100. | 96. .- | 1€0, [1C0. | 100. | 100, | 100. | 100. | 100. 
568 {Vacatia sal - ee 24. | 24. 22. | 25 | 23.26) .. 24.5 |284.25/ 24. | 24.6 | 23. | 23.4 | 25. 
5 <— J Steam perI.H.P. perhour Jb. .. 21.5) .. oe os on ae cee -. | 21.35| 20.86) 22.3 | 21.43) 19.94 
gas », _ kilowatt ,, »», 35.96 | 35.96) 31.56 | 33.37 | 34.74| 35.82] .. | 36.23) 34.94) 35.78 98.9 | 37.8 | 86.17) 34.6 
$23 | Combined efficiency ‘percent... (804) .. | .. |. | of oo | a |e. | 80 | 80.5 | 791 | 788 | 77.2 
n | } , | 


pen when the sighting telescope hair passed the selected 
objects. Now by counting the number of ‘‘second dots,” 
and measuring the fractional a at theends, between 
the two dots made by the push-button pen, the time re- 
quired for the run is determined. By similarly counting 
the ‘ revolution dots” the number of armature revolu- 
tions isdetermined. In the “‘ acceleration test” the start- 
ing and stopping of the motors and controller were 
marked on the tape by the push-button pen, and the 
speed curve determined by numbering the ‘ seconds” and 
‘*revolution ” dots consecutively, and finding the time at 


EMARKS.—All armatures gave over 1 megohm insulation resistance. 


All sets were run for one hour at 33 per cent. overload. 

Circular rack = 162 teeth, pinion = 13 teeth, 
ratio = 12.46, 

Wormwheel = 27 teeth, worm = single thread, 
ratio = 27. 

Bevel gear on cross-shaft = 18 teeth, on motor = 
15 teeth, ratio = 1,2. 

12.46 x 27 x 1.2 = 403.7 revolutions of armature 
per revolution of turret. 


Tests oF RAMMERS FOR 13-1nN. GUNS. 
Description of Apparatus.—The 13 in. gun rammers are 


which each ‘‘revolution dot” was made; subtracting | equipped with R-23 controllers and CB-15; A-1 and B.1 
these times gives the time for one revolution which gives | motors, rated at 5 horse-power, 775 revolutions per 
the speed of rotation, it was assumed that this epeed | minute, 80 volts, 60 amperes. 


occurred midway between the two dots. When the 


speed was so hig 
alo: 


Tests. Made.—The tests made consisted: simply of 


that the “revolution dots” were very | measuring the current required to run the rammer light 


ose together, the time was measured for more than one | to see that there was no excessive internal friction, and 
revolution, in order that the error of measurement on the | then actually ramming home a shell without using any 


tape should not produce too i 
high speed measurements, the gearing of the contact 


an effect. Also, in most | centring guide. 


The current required to run the different rammers light 


maker was such as to make one contact for each two re- | was as follows: 


volutions, as the inertia of the pens would not allow of 
their being satisfactorily operated at a faster rate. In 
this test an electric bell was rung every two seconds, 
during each run, as a signal for the reading of the volt 
and ammeters. The bell was rung by an operator using 
a push-button, every other time that the chronometer 
operated the ‘‘second’s pen,” the first ring of the bell 
being the signal to start the test. 


Txst or AUTOMATIC STOPS. 
Object.—This test was made to demonstrate that the 
action of the automatic stops was reliable and satis- 


Kentucky forward turret right gun, 33 amperes. 
i a » _ left gun, 23 amperes. 
pa after turret right gun, 37 amperes. 

a e » left gun, 38 amperes. 

Kearsarge after turret right gun, 25 amperes. 

-. »» left gun, 23 amperes. 


All of the rummers rammed home a shell in a perfectly 


satisfactory manuer, but it was impossible to get an 


accurate reading of the current taken or the — of the 
motor. In general, the motors took 50 to 65 amperes 
when shoving the shell along the breech of the gun, and 


factory. 


Method of Procedure.—Each turret was allowed to run 
into the automatic stop on each side at slow and full 


speeds. 


Results.—In all cases the controller was brought to the 
off position and the turret stopped before it hit the per- 
manent buffer stop. The motion of the controller handle 
er the operator, and 
ition at which 
In this 


was not of sufficient speed to ong 
e 


the entire action was very smooth. 


the turrets were — is given in Table IV. 


Table is also given t 


distance (measured on the top of the 


TaBLe 1V.—Test of Automatic Stops of Turrets. 








Position Distance . 3 < 
| Indicator. |between Stop ee §8 
Degrees. | and Buffer. | — a 
Ss 
Ship and Turret. : af — |Ba 
. < | = ts 
" 23 | 3 | 3 a 
ze ce ies | 3 | ; 3 og 
[se /s|'3 | 8/5 | § 83 

;o @i mem | m | me nan & 
deg. | deg. | io. | in. ft. in,'tt. in. deg. 

Kearsarge, forward | 140 136 | 5A |. 15 12 1:12 9 

Kentucky, ,,  ..| 186 gos | Her | 2 | 7 216 7) 190 
ee after .. 136.5 136) 7h | 2) 611 6 4) 119 


ReMARKS.—On Kearsarge, forward turret at 140 deg. train, 
side, the distance from 13-in, gun to hammock ber 
was 2 ft. 4} io. Kearsarge, after turret, tests were made but no 


mesurements taken. 


barbette) through which the turret will drift when the 
power is shut off, at full speed, by tripping the circuit 


breaker. 





GrARING Ratios AND CONSTANTS. 

For convenience in calculating any desired results 
from the data herein given, the following gearing data 
is given: 





thing 


when the shell went home the current would jump to 
about 80 to 100 amperes as indicated on the ammeter. 
This sudden jump value of current is very unreliable, as 
the fluctuation was so sudden that the ammeter needle 
could not follow it, and its approximate value is better 
shown by the fact that having the circuit breaker set at 
150 amperes, it would usually trip and had to be held in 
by hand, although on some trials the shell was rammed 
home without the circuit breaker tripping. 

On account of this fluctuation of the current to a high 
value for a very short period of time at the instant the 
shell goes home, it would seem advisable to discard the 
circuit breaker and replace it by a fuse, because a fuse 
will ca a large current for a short time, but will 
blow with a much smaller current which continues for 
any length of time sufficient to damage the motor or con- 
nections. 

A change was made in the mechanical details of the 
motor connection to the driving gear of the rammer from 
that originally used, in order to give satisfactory working. 
The original gear consisted of a pair of friction wheels, 
which, when they were screwed up tight enough todrive the 
shell home before slipping, caused such excessive internal 
friction that the current required to run the rammer light 
was double the rated input of the motor. These fric- 
tion wheels wera then replaced with a spur gear and 

inion having a friction slip clutch on the pinion shaft. 

hen this change was made the rammers all worked 
satisfactorily. 
Test oF WATER TIGHTNESS. 


To test the water-tight construction of the motors, con- 
trollers, and circuit breakers used in positions exposed to 
the weather, a stream of water from the fire service was 
played upon a boat crane and a deck winch. The nozzle 
was held at a sufficient distance from the machine to 
allow the stream to become broken up into large drops 
and not to be a solid stream. 

All the appliances, mo‘ors, controllers, and circuit- 





POUNDS OF STEAM USED PER HOUR. 


GENERATOR OUTPUT 
10 40 50 60 





each run. During twelve hours of each forty-eight-hour 
run a boiler test was made on the auxiliary boiler used, 
and during six hours of each boiler test the engines were 
indicated, and the output of the generators simultaneously 
measured. The six-hour run was always started three 
hours after the start of the twelve-hour run. _ ; 
The boiler used was the forward port auxiliary boiler. 
It supplied steam to the port main feed pump which was 
used to feed it, to the engines of the generating sets, and 
to the air and circulating pumps of thestarboard auxiliary 
condenser. The exhaust from the engines of the gene- 
rating sets went to the star' auxiliary condenser, 
which discharged into the starboard feed tank, from 
which the water was drained across to the port feed tank, 
and from there fed back to the boiler by the port main 
feed pump. The general scheme of the determination of 
steam consumption was to measure the total water fed to 
the boiler, and then subtract from it the steam used 
torun the boiler feed pump, the condenser, air, and cir- 
culating pumps, the steam condensed in the steam piping, 
and that used by the calorimeter, the remainder being 
the steam consumed by the engines of the generating sets. 
This was accomplished, in detail, as follows : 5 
Boiler Test.—The boiler was tested by the “‘ alternate 
method, the condition of the fires and the height of water 
in the gauge-glass being noted at the start and the same 
conditions being obtained at the end of the test. The 
coal was weighed by weighing each bucket full as used. 
The feed water was measured in the port feed tank by 
fastening a scale to the gauge-glass on the tank and noting 
the amount drawn from the tank and pumped into the 
boiler by the feed pump. This was done by filling the 
tank while the feed pump was stopped, then pumping 
out the required amount, during which time no water 
was put into the feed tank, and again stopping the er 
while the tank was being refilled. This method coul 
easily be carried out as the boiler required so little water 
that the pump was not run more than one-quarter of = 
time. The capacity of the feed tank was determined Oy 
filling it up inch by inch on the scale with a weigh 
uantity of water of the same temperature as that — 
the boiler. The feed water was pumped through the 
port feed-water heater, where it acted as condones 
water for the exhaust steam from the feed pump. feed 
temperature of the feed water was measured at the 
tank and at the boiler every time the boiler was pum h 
up. The steam pressure on the boiler gauge, a 
temperature of the boiler-room, were observed halt- 
hourly. The boiler was run so much below its full ne 
city that only two furnaces were cleaned every pte 
hours, so no determination of the ashes could be mb 
A sample of coal made by quartering a lot obtain : “| 
taking a small amount from each pile shovelled out fro 
the bunker was sent to the Pittsburg Testing Laboratory 
for analysis. 4 he feed 
Feed Pump Test.—The steam consumption of the res 
ump was determined by running its exhaust ag a 
food: wales heater and there condensing 1t og at 





boiler feed water as condensing water. 
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TABLE V.—Finat Resutts or Eacu Run. 


Sets Nos. 6 and 7 run at full load on May 4, 1900. 
Nos. 4 and 5 run at three-quarter load on May 2, 1900. 
» Nos. 1, 2, and 3 run at half load on May 5, 1900. 
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ou 
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Total Re 
Auxiliaries. 
(Duration of run 
Gauge pressure 
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& 
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r) 
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o 
ae 
F 
a 
eu Speed, double 
8 Sto | Length of stro! 
aoa 
esse 
Seo 
Sos 
REO 
EH 
a) 
gat J 
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Quality of steam 
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3% 
as 
e3 
= 
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used was drawn off and weighed after each time the boiler 
was pumped up. Indicator cards were taken and strokes 
counted during several runs, and the steam consumption 
per stroke and per indicated horse-power thus 


mined, 


_Air and Circulating Pump Test.—The steam consump- 
tion of the auxiliary condenser, air, and circulating pump 
was determined by running it separately for seven hours, 
iaving the same vacuum as maintained during the main 
tun, and measuring the discharge in the boiler feed tank. 

he pump was indicated at the same time. 

Test of Generating Sets.—Indicator cards were taken 
and electrical output observed every 15 minutes during 
the six-hour run. 

Electrical readings were taken on the switchboard in- 
, previously calibrated, by com- 
fee with Weston semi-portable laboratory standards. | ha 
odicators were new, and were not calibrated. Speed 
was Measured by hand speed 

during the minute that 


s‘raments, which were 


were meas wg insulation resistances of the generators 

Pipe Condensation.—The amount of steam used in pipe 

— tion was determined i 
the steam traps into 





‘Steam pressure at engines .. 
Vacuum, inches of mercury 
Temperature of room “ 
we =e “f é 
Pressure in calorimeter, inches of mercury 
Quality of steam ; aa Ae ee 
Volts at busbars fe 
Total amperes delivered by all g 
» kilowatt output of generators ws 
», indicated horse-power of engines .. 
Average combined efficiency of sets ° 
Total steam supplied to sets é 
-| Steam used per hour.. ve 
Steam per indicated horse-po e sa af + 
” ” ” corrected for moisture 
Steam per kilowatt per hour va ae ex ve i <s 
” ae corrected for moisture .. 
Total coal supplied to sets .. 4 at ws Ss 
Coal used per hour .. Ke PF: ste 
»» per indicated horse-power per hour 
indicated horse-power of engines 
kilowatt of generators 
ndicated horse-power o 
kilowatt of generators 


Hour for Generat- 
ing Sets and all 


Grate surface .. 
Heating surface 


Temperature of fire-room .. ee as 
ed water at feed tank 
a » boil a 
Total coal consumed .. 

% * per equare foot of grate surface .. 
Total water evaporated ‘a ae Ma ine oe 
~ Total water evaporate 
Factor of evaporation 


Total evaporation from and 
Evaporation per pound of coal, actu 


at 212 deg. Fahr. .. 


” 
per pound of combustible, actual j a pal he 
» s 212deg.Fabr. _,, 
Heat absorbed per hour by steam a le B.T.U. 
+, generated per hour by coal 

Efficiency of boiler as ¥ =a ° 
Builders’ rating in pounds of water evaporated 
Per cent. of builders’ rating developed .. 
Length of stroke 
Indicated horse-power 
Total steam consumed 





Total strokes of pump 

Steam consumed per stro! a eo os ‘te 
» ~ orge-power per hour 
Total coal consumed by feed 
Coal consumed per indicated horse-pow 


Vacuum in condenser, 
Indicated horse-power ae 
Total steam consumed by pump . 
Steam per indicated horse-power per ho 
Total coal consumed by pump .. oe 
Coal per indicated horse-power per hour 


Total water condensed in steam piping.. 
Water per hour condensed in steam piping 
Total coal required for pipe condensation oe 
Coal per hour required for pipe condensation .. 


Total steam consumed by calorimeter .. 
Steam per hour consumed by calorimeter 
Total coal consumed by calorimeter .. 
Coal per hour consumed by calorimeter 


Total water evaporated consumed by generating sets 


Total water evaporated consumed by denser, air and cir- 





culating pump ... .. ae 
Total water evaporated consumed by pip 
0 











ped out of each barrel, 
came nearly full. 
Re of the tests made, 


The water was di 
and weighed whenever the barrel 
Tests,—As an exam 
results given in Table : as 
The steam consumptions are plotted graphically in Fig. 9. 
Generator outputs are abscisee and water rates ordinates. 
The total output for the run is divided by the number of 
machines in operation to give the ave 
machine for each ran. Since the full and three-quarter 
load runs were made with two mac ; 
run with three machines, the water rates for the entire 
plant on the half-load run are not directly compar- 
because the loss due to pipe con- 
y the same for two machines in 
i These water rates 
to get the value that would 
= oe — two machines running at 
-load, by taking the pipe condensation as given, 
and the total steam used b C 
two-thirds of that given. 
are used to plot the half-load 


works of the General Electric Company are given in 
Table III. Tests for the determination of steam and 
coal consumption were made on the Kearsarge, but 
several accidents happened during the run which vitiated 
the results, so that these tests were repeated 1 
The steam used by the calorimeter is 
Napier’s rule that: Flow in pounds per 


able with the oth 
densation is practi 
use as for three machines in use. 


the other auxiliaries as 
he results thus obtained 
ints of curves Nos. 3 and 6 
e shop tests made at the 


counter, the cards being 
Th c ‘ the counter was in use. 
ne Lpeality of steam delivered to the engine was deter- 
ea one eens “aggmecn 
manifold, so ie steam passe 
through the separator before coming to the calorimeter. 
m pressure and vacuum were 
Se mere in, the d 
ture rises, and ins 


b 
attached” to. the of a 


o-room. When the sets were 
of the 48-hour runs, the tempera- 


orifice in square inches, 


the steam supplied to the sets is found by subtracting 
from the boiler feed the steam used by the feed pum 
the air and circulating pumps, the calorimeter, and the 
amount condensed in the piping. The governor weights, 
as originally supplied to the engines of the generating 
sets, gave trouble by breaking whenever a severe short, 
circuit occurred. These old weights were replaced b' 
rew ones, which were reinforced by enlarging the 
section where the breaks occurred. The new design was 
tested by short-circuiting a machine running at full load 
and speed. The short-circuit was produced by closing a 
heavy switch connected directly across the d ter-. 
ae The circuit-breaker worked pro iy and the 
governor weight and all connections stood the strain with- 
out any . The voltmeter read 80 volts before the 
short circuit was made ; it jumped to 87, dropped to 75, . 
and came to rest at 79. After the above tests, the pistons 
of all a were removed for inspection of cylinders, 
rings, and rods. 
Tae Coatine or THE U.S. 8. ‘* MassacHuseEtts’ 
at Sma. 

The next paper was ‘‘The Coaling of the 
U.S. S. Massachusetts at Sea,” by Spencer Miller. 
This was a supplement to the author’s former 
paper, read a year ago, and published in Enet- 
NEERING for December 8, 1899, page 714. The 
description of the coaling of the Massachusetts 
was described at length and illustrated by photo- 
graphs. Mr. Miller suggested the following ‘‘ pos- 
sible improvements.” The principal one was dis- 
sepa with the ‘‘sea anchor,” which proved to 

‘*not a perfect compensator,” and keeping the 
upper cable taut by a slipping drum engine, al- 
though he states this involves the use of more deck 
space. He said this engine could also be used to 
hoist heavy boats. The captain of the Massa- 
chusetts, C, F. Train, was present when this paper 
was read ; he stated that he had been peo 26 
converted during these trials to coaling at sea, 
and that if any one had seen these bags of 
coal passing over this small elevated wire and 
dropping on deck at intervals of 60 seconds, they 
would have been of his opinion. He added that 
the machine could not have worked better on land. 
He did not favour placing operating machinery on 
the warships, because they have already too much, 
and he preferred to see the Government equip a fleet 
of colliers fitted with the device. Naval Con- 
structors Bowles and Woodward did not favour 
placing the machinery on the warships. A 
Miller, in closing the discussion, sta he had 
planned to substitute for the deck winch one of 
equal weight adapted to coaling at sea, and which 
could be used for other purposes. This removes, of 
course, the objections raised. It may be added that 
it has come to the knowledge of your correspondent 
that Mr. Miller has licensed the Temperley Trans- 
port Company, of London, under his British 
patents, and they have at this time a marine cable- 
way under construction, with which a test will be 
made by the British Admiralty of this coaling 
process. The writer ventures to add there will be 
no more doubt as to the success of the test than 
there was of McKinley’s election, and if the British 
Admiralty are as wise as they are reputed to be, 
the adoption of this system will be an event in the 
near future. 

(Zo be continued.) 





TRAMWAY LOCOMOTIVE. 

TuE locomotive we illustrate on pages 790 and 791 
was shown at the Paris Exhibition by the Société 
Suisse pour la Construction de Locomotives et de 
Machines, of Winterthur, having been built by them 
for the Compagnie Nouvelle des Tramways de Lyon- 
Neuville. It is of a type well known and approved 
in Switzerland and on the Continent generally. 

The following are some of the principal dimensions : 


Gauge ... Sod vad ... 1432 mm. (4 ft. 84 in.) 
Diameter of cylinders ... 240 ,, (9.45in.) 
Stroke of piston... one eg GEE) 
Diameter of wheels ... es » (3L.5,, 
Wheelbase... nes ... 1800 ,, (56. 11 in.) 
Boiler pressure aR . 14 kg. (200 Ib.) 


Heating surface in firebox... 28 eq. m. (30.14 sq. fb.) 


os #3 tubes ... 23.2 ,, sq. ft.) 

fe ‘is total ... 26s8q. m. (280.14 sq. ft. 
Grate area ...  ... ... +53 sq. m. (5.7 sq. ft.) 
Water in boiler wed ... 820 litres (180 7 gallons) 

‘i tanks aig ..-1650 ,, 364.) 
Coal in bunker ae Sais 500 kg. (1100 Ib.) 
Weight of engine, empty ... 14,000 ,, (30,864 Ib.) 


” » mrunning 
order ee es 17,000 ,, (37,478 ,, ) 

The locomotive has three coupled axles, the middle 
one being without flanges on the wheels. It will run 
round curves of 50 metres (164 ft.) radius, and can 
make any speed up to 30 kilometres (18.6 miles) per 
hour. e panty is are above the frames, and the 








calorimeter was ;; in. in diameter. 


pistons are connected to the cranks by rocking levers 
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on the Brown system. This construction renders all 
the mechanism very accessible; the reversing and 
other levers are arranged at both ends of the loco- 
motive, so that the driver can stand at either end. 
The water tanks are between the frames. The 
coupling and connecting-rods, and part of the valve 
gear, are enclosed by sheet-metal covers to protect 
them from dust and mud. The automatic brake is of 
the Hardy type. 





EXPRESS COMPOUND LOCOMOTIVE FOR 
THE KANSEI RAILWAY, JAPAN. 

WE illustrate on our two-page plate this week, and 
on page 795, a two-cylinder compound locomotive built 
by the Pittsburg Locomotive Works, Pittsburg, for the 
Kansei Railway of Japan, The engine is built to a 
3 ft. 6 in. gauge. Its general appearance is well 
shown in Fig. 1, whilst the elevation and sectional 
views (Figs. 2 to 5) make clear the principal details 
of its construction. As shown, the cylinders are 
ploced outside the frames, the high-pressure cylinder 

eing 17 in., and the low-pressure 25 in., in diameter, 
the stroke in each case being 24 in. The valve chests 
are on top, a3 customary in American practice. The 
reducing and intercepting valves, by means of which it 
is possible to work the locomotive as a simple en- 
gine, are clearly shown in Figs. 6 to8, page 795. These 
valves are placed in an enlargement of the high-pressure 
portion of the breeches pipe, as indicated in Figs. 5and 6. 
As shown in Fig. 8, the intercepting valve is in its 
normal position, and the engine accordingly works as a 
compound, the exhaust from the high-pressure cylinder 
passing through a suitable port to the receiver, and 
thence on to the low-pressure cylinder. In Fig. 7 
the valve has been moved over, and in this posi- 
tion the high-pressure exhaust goes direct to the 
blast pipe, whilst steam for the low-pressure cylinder 
is drawn through the automatic reducing valve shown 
on the right. The position of this valve is controlled 
normally by a small auxiliary steam or air cylinder, 
shown in Fig. 6, and the valves controlling the 
admission of steam to this auxiliary cylinder are 
coupled to the reversing lever in such a way that 
when this is at either end of the sector, the intercept- 
ing valve is moved into the position shown in Fig. 7, 
whilst linking up the engine a single notch causes 
the intercepting valve to move into the position 
shown in figure, and tonverts the engine into a 
compound. Means are also provided for movin 
the intercepting valve by hand, so that in suc 
work as shunting the steam may be cut off en- 
tirely from the auxiliary cylinder, and the inter- 
cepting valve placed by hand in such a position that 
the engine works as a simple engine, whatever the 
position of the reversing lever. The engine can, there- 
fore, be used as readily for all purposes as an ordinary 
locomotive, whilst securing the economy of com- 
pounding in long runs. Some seventy-seven engines 
similarly fitted have been supplied to the Canadian 
Pacific Railway Company, and we are informed that 
the mechanical engineers to this line reports a saving 
of 20 per cent., as compared with simple engines doi 
similar work, We give below some of the principa 
particulars of dimensions of the engine illustrated : 


Fuel... ots sis re Soft coal 
Gauge of track... ash a 3 ft. 6 in. 
Total weight in working order... 84,700 Ib. 
Weight on driving wheels me 51,800 ,, 
W — of tender in workin 

order... #4. i as 50,500 ,, 
Total weight of engine and 

tender ... —_ es aie 135,200 ,, 
Driving wheel base of engine ... 7 ft. 6 in. 
Total wheel base of engine... 20 ft. 
Cylinders, diameter and stroke... 17 in. and 25 in x 

24 in. 

Type of boiler... sk oe eal Straight 
Diameter of boiler at smallest 

ring — ible “6 ss 54 in. 
Number of tubes ... abi a 228 
Diameter of tubes te nag 1} in. 
Length of tubes over tube sheets 9 ft. 4 in. 
Piseett ae <a .-- 66 in. long by 28% in. 

P wide inside 

Working pressure bic ma 130 Ib. 
Diameter of driving wheels out- 

side of tyres... che eek 62 in. 
Diameter and length of journals 64 in. x 74 in. 
Diameter of engine truck w 33 in. 


Diameter and length of journals 4} in. x 7} in. 


Tender frame of ... “ee Steel 

Tank capacity, water ... 2400 U.S. gallons 
Tank capacity, coal x 3 tons 
Brakes ive i Vacuum brakes 





THE PLASTIC-PRESSURE TUBE 
EXPANDER. 

Tue method of expanding the tubes of boilers by 
means of a taper mandril and rollers, which has for 
many years been the one system adopted by engineers, 
is now face _— hp a rival which will, we think, 
prove powerful, a may, rhaps, supplant the 
older method almost Perv: 5. sty This spelen is one 





BURTON’S PLASTIC-PRESSURE TUBE EXPANDER. 


s be. A 





























Fie. 3. 


by which tubes are expanded by plastic pressure, and 
is the invention of Dr. C. V. Burton, of the Newall 
Engineering Company, Limited, 141, Queen Victoria- 
street, E.C., and the tool by which the operation is 
performed is shown by the annexed illustrations, 
Fig. 1 being a longitudinal section, and Fig. 
a transverse section through S 8. As shown, it 
is supposed to be in the act of expanding a 
tube. The principle on which the action of the 
tool depends is the plastic property possessed by 
some metals, and particularly lead, by which they flow 
when subjected to pressure; and this property is made 
use of in the tool to which we refer, in a very ingenious 
way, and will be readily understood on reference to 
the figures. Thecylinder A is of phosphor-bronze, or 
other suitable material, having inside it a piston O. 
This piston has three rods R, which pass through the 
cover C, and bear against the bolster B, to which they 
are fixed by three countersunk screws. The piston O 
is fitted with a cup-leather behind, the leather being 
fixed with a washer and set screw. At the rear end of 
the cylinder A is a valve V, by which ag se eg 
water can be admitted to the piston. The valve is 
controlled by the lever, shown in Figs. 1 and 2. In the 
centre of the cover, at the front end of the cylinder, is 
screwed the mandril M, the forward end of which is 
enlarged, as shown at H, which part makes an easy 
fit inside the tube to be — 

The operation of the tool is as follows: The piston 
havi mn drawn back to the rear end of the 
cylinder as far as it will go, a lead-bush L, in halves, 
is placed round the mandril. The latter is then 
P ed inside the tube as far as it will go. The lead- 

ush now fills pretty completely the space between 
the inside of the tube and the mandril. If high- 
pressure water be now admitted to the inside of the 
cylinders, the mandril will be drawn back, and the lead 
bush squeezed tight into the space between the tube 
and the mandril. 

As the motion of the mandril continues, the lead is 
placed under great’ pressure, and begins to flow past 
the shoulder on A in a circular sheet, but at the same 
time expands the tube as shown. 

The motion of the mandril still continuing until the 
shoulder on H begins to enter the tubeplate, the lead 
is extruded between the face of the bolster and the 
end of the tube. The great pressure brought on the 
end of the tube by the lead as it flows out expands it 
into a bell-sha; form, suitable for water-tube boilers. 
When the mandril has been drawn right back it can 
easily be taken out of the tube, and the thin sheet 
lead that is left*scraped out. The end of the tube, 
after the operation is completed, is shown in Fig. 3. 

The expansion, if desired, can be confined to the 
thickness of the tubeplate only, without produci 
either a bell-mouth or enlargement of the tube behin 
the plate. This is done with the same apparatus, by 
using stops, which prevent the mandril entering too 
far inside the tube. The amount of ex ion can be 


regulated by the original length of the bushing. It 


2|for shipbuilding yards. 











will be readily seen that the tool is equally well 
adapted for expanding tubes into flanges for steam 
pipes as into tube plates, and also for enlarging the 
ends of tubes. 

Sheet lead of 5 lb. or 6 lb. per foot is used for these 
bushes ; it is cut into strips of a width equal to the 
required length, say 1} in. to 2 in. These strips are 
afterwards placed in a special press, which at each 
stroke cuts off a blank from the lead, and gives to it 
the proper semi-cylindrical form. The cost involved in 
the use of lead bushes is practically the difference be- 
tween the cost of sheet lead and the value realisable 
for scrap lead. 

We understand that joints expanded as described 
have been tested up to 3.900 lb. per square inch water 

ressure, without showing any signs of leakage or 
oosening in their holes. 

Messrs. John I. Thornycroft and Co. have adopted 
the tool in their works ; and, with the approval of the 
Admiralty, are using it on the boilers of four first- 
class torpedo boats which they are building for the 
British Government. 

The makers of the tool are the Newall Engineer. 
ing ay , Limited, 141, Queen Victoria-street, 
London, E.C. 





HEAVY SLOTTING MACHINE. 

Tue large slotting and planing machine, a photograph 
of which we reproduce on page 802, has been designed 
and constructed by the Russian Locomotive and En- 
gine Construction a of Kharkoff, especially 

e toolholder is actuated, 
moved downward, and withdrawn at an accelerated 
speed by a screw supported by the standard. The 
gearing on either side of the standard comprises two 

It pulleys, one loose and one fixed, and a screw 
solani. The vertical shaft is ved and fitted with 
two screw stops, which can be fixed at any height, de- 

nding upon the stroke of the tool. When the tool 

as arrived at either extremity of its path, a roller 

upon an arm attached to the toolholder, starts to 
turn the stops and the vertical shaft. The belt 
is shifted and the tool moved up or down. To 
the lower end of the shaft are keyed a bevelled seg- 
ment and a toothed arc. The former engages with 
a segment and a lever, by means of which the belts 
are manipulated. The toothed arc likewise engages 
with a second segment loose —_ a short vertical 
shaft, which, further, bears loose y a wormwheel and 
a ratchet wheel. The wormwheel can be driven by & 
worm which is actuated as shown by a belt from 4 
pulley on the head of the machine. his latter pulley 
is put in action by a clutch. When the ratchet wheel 
is coupled with the shaft, the table describes 6 

riodical movement ; when the coupling is eetab- 

ished with the worm wheel, the movement of the 

table is continuous. Both movements are automatic, 
and may be longitudinal, transversal, or rotational. 
When neither coupling is effected, the table may be 
moved by hand in any direction. The chief dimen- 
sions of the machine are : 2 


Tool, stroke ... 3000 mm. (9 ft. 10 ft. 
» range... .- 1150 ,, (3,, I» 
Table, diameter Re » (Ty 3y 
»» movement lengthwise 1200 ,, (3,, 11» 
Ke across... » (95, 


The machine has been erected at the beginning of 
this year in the Baltic Shipbuilding Yard, at St. Peters- 
burg, and has proved very stable and easy and con- 
venient to manipulate. 





Suevvie.p TRAMWAYS.—At a meeting of the Sheffield 
City Council on Thursday, last week, Mr. Alderman Clegg, 
chairman of the tramways committee, entered into de 
respecting the working of the Sheffield Corporation toe 39 
ways. He said that for the half-year ending Septem ‘thee 
the net profit was 12,562/., out of which the comm! nid 
pro to place 78022, to the reserve fund, which wo 
then stand at 16,454/., and to catry the balance oo 
mulated net surplus account. The accumulated net prof 
made since the council took over the tramways in 5 
amounted to 64,000/., out of which they had set = 
16,4542. for renewals, given 17,000/, in relief of rates, po 
advanced 5000/. to the health committee for the ro +4 
of artisans’ dwellings, leaving 25,566/. to provide 
contingencies. 
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THE DIRECT.CURRENT ARC.* 


On Rapid Variations in the Current through the Direct- 
Current Arc.* 


By W. Duppett, Wh. Sc., Associate. 


Ir may be thought by some that the title of this paper | 


is rather contradictory in that there should not be an 
variation in the current through a direct-current arc. 


would be a constant and equal to the true resistance of 
the arc. I shall show later that this assumption, which 
is the basis of several experiments on the resistance of the 
arc, notably those by Messrs. Frith and Rodgers,* 
| requires @ much higher rate of variation of current than 
| they employed. 

One of Mrs. Ayrton’s curves, contained in a letter b 
| Prof. Ayrton to the Electrician,t+ illustrates very we 
' how the connection between the P. D. and current depends 


will therefore explain at once that I simply use the term | on the rate of variation of the latter. This curve shows 


“direct current ” as implying that the current is supplied 
by cells or by a direct-current d I 
ing that the current is necessarily constant in value. 
may also be as well to state that by arc, : 
are lamp, as all the effects to be described are quite 
apart from those produced by regulating mechanisms. 


mo, and not as tig 


| that the first effect of suddenly increasing the current 
| through a cored-solid arct is to cause a transient rise in 
| the P.D. between the terminals; the effect of a slow 
I do not mean | increase of current being, as is well known, to produce a 
| decrease in the P.D. : This first transient rise in the P.D. 
| which was obtained with a cored-solid arc, was also, I 


The effect of varying the current through ‘the direct-| believe, obtained with a cored arc, but Iam unaware of 


current very slowly, so slowly in fact that the carbons 
have time to burn into shape corresponding to each value 
of the current, has been investigated by many experi- 
menters, but it is to Mrs. Ayrton+ that the honour 
belongs of giving a complete investigation of all that 


occurs when any of the variables in the direct-current arc | 


are cng in any way. The other extreme, namely, 
vel su 

jovestigated by Mrs. Ayrton,} thus leaving a gap in the 
experimental evidence as to what occurs between very 


slow variations and isolated sudden changes in the | 


current. 


The present paper is an attempt partly to fill this gap . 
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by giving an account of what occurs when the current is 
periodically varied more or less rapidly over a ~— 
which is very small compared with the mean value of the 
direct current. : : 
The current through a direct-current arc supplied with 
power from any circuit may vary either owing to changes 
taking place in the circuit, such as variations in E.M.F, 
or resistance, or owing to effects in the arc itself, such 
as hissing, or humming. Although any variation in the 
current naturally entails a a change in the 
arc itself, it will, I think, be found convenient to classify 
the observed effects according to whether the prima 
cause of the variation is in the arc or in the circuit whic 


supplies it. 
PART I. 


Cause OF THE VARIATION OF THE CURRENT IN THE 
Circuit SUPPLYING THE ARC. 


The effects of varying the current may be divided under 
four heads, viz., the effect on the P.D. between the 
terminals of the arc, on the light emitted, on the sha 
of the craters, and on the vapour column. These will 
considered in order. I shall assume in all cases in Part I. 
that the amplitude of variation of the current from the 
mean is small, generally much less than 10 per cent., and 
sooth arc experimented on is neither hissing nor 

ing. 


Errect oN THE PoTENTIAL D1rFERENCE PRODUCED BY 
VARIATIONS OF THE CURRENT. 
If the current varies very slowly, then the relation 
n P.D. current and } is that given by Mrs. 
Ayrton’s cnrves, Directly the rate of variation is 
— 80 that the carbons have not time to burn into 
the Corresponding with the instantaneous values of 
current, the relation “will be changed, and it is 
conceivable that if the rate of variation were high enough 
the amplitude small enough, the conditions of the arc 
in no way changed, so that the ratio of the 
in P.D. to the corresponding change in current 





* Pa 
Deers, sal 


t The 
+ The 


read before the Institution of Electrical Engi-’ 


Electrician, vols. xxxiv., xxxv., and xxxvi. 
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its having been observed for a solid arc. Thinking that 
| this might be due, as pointed out by Prof. Ayrton, to the 
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| for the solid arc by means of 


eye of the phenomenon when both carbons 
, I tried to record the transient rise in P.D. 
an oscillograph, the sudden 
increase of the current en by discharging a 
condenser through the arc. is experiment was success- 
ful, and a transient rise in P.D. was observed, the P.D. 
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the conditions of the arc are not changed, then the solid 
arc has a positive resistance, contrary to the results o 
tained by Messrs. Frith and Rodgers, and it is at any rate 
evident that, had the frequency of their superimposed 
alternating current been 5000 co per sec, instead of 
250 co per sec., the sign of the resistance as obtained by 
them would have changed, though I do not say that even 
at that frequency its true value would have been obtained. 
In any method for measuring the resistance of the solid 
arc which depends on the change in the P.D. produced by 
a change of current, these c must, therefore, take 
place in less than s55 sec. in order not to allow the arc 
conditions to change; results to be described later indicate 
a still shorter time. 

I will not, however, pursue this subject any further, as 
it would unduly extend the length of this paper to in- 
clude a description of a complete series of experiments 
pe = resistance of the arc which I have recently com- 
pleted. 


Errxct ON THE LiGHT EMITTED PRODUCED BY 
VARIATIONS OF THE CURRENT. 


It is well known that the light of the arc varies when 
the current is changed, though how 1 and-#apid 
variation in current may be and yet produce a 
change in the light does not seem to have béem 
Professor Fleming and Mr. Petaval§-and 
Burniel have determined the instantaneous valdes.0 
light and current in the case of alternate-current arcs, 
and have found that the variation in light roughly follows 
the variation of the current: the maximum luminous 
intensity occurring about 475; sec. later than the maxi- 
mum current. Herr Girges{! has, also noticed that the 
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variations in the current due to the teeth on the armature 
of a dynamo produced an appreciable variation in the 
— at the rate of 300 per second. wei) 

n order to test how rapid and how small a variation 
of the current from the mean could be detected in the 
light of the direct-current aro, I an are so that 
its image as seen through a central slit parallel to the 
carbons was projected on to a rapidly-falling photogra- 
phic plate, the instantaneous value of the current | 
recorded simultaneously on the same plate by means o! 
an oscillograph. The small quick variations of the cur- 
rent through the arc were Fane by passing the 
oscillatory discharge of a condenser in series with a self- 


induction through it, so that the arc current consisted of 


a large constant on which was superimposed a small 
ripple which died away after a few soulliesiona: 
y this method I find that in an 8-ampere solid arc 


a distinct variation is bare ange in the light emitted by 
both the + crater and the vapour column when the 
amplitude of the variation of the current from the mean 
is only 3 per cent., and the frequency of these super- 
imposed variations is as large as 4,300 sec, At 
this frequency the variation in light became ee go tty 
able when the amplitude of the variation of the direct 
current was reduced to 2 per cent. 

Owing to the difficulty in estimating the points of 
maximum ‘density in the band on the plate which 
represents the light emitted in consequence of 
smallness of the variation of the current and therefore of 
the light, I was unable to be certain whether the 
maximum light lags behind the maximum current; but if 
it does, the = is very slight, not. exceeding ;,}55 sec. for 
an 8-ampere solid are. : 

It must be remembered that the above variations of 
light are those of the actinic rays which affect the 
photographic plate; the visual rays will probably vary 
in @ similar manner, though possibly not to the same 
extent. 


EFFECT ON THE CRATERS PRODUCED BY VARIATIONS OF 
THE CURRENT. 

Mrs. Ayrton tells me that she noticed that the varia- 
tions in the current used by Messrs. Frith and gers, 
who superimposed an alternating current of 0°5 to 1°0 
ampere R.M.S. value, at frequency of 100 <2 B wei sec, 
on a 10-am direct-current arc, so altered the shape of 
the ends of the carbons that she could easily distinguish 
them from normal carbons formed without any variation 
in the current. I find that if the superimposed alter- 
nating current be reduced to 0°1 ampere, under the same 
conditions, the ends of the carbons appear unaffected. 


EFFECT ON THE VAPOUR CoLUMN PRropvucED BY VARIA- 
TIONS OF THE CURRENT, 


Sounds.—Corresponding with each value of the current 
through the arc there is probably a definite cross-section 
of the vapour column, so that if the current varies rapidly 
through an arc of fixed length, the volume of the Ser 
will vary and sound waves will be given out. This, 
I believe, is the generally accepted explanation of the 
humming of the alternate-current arc. 

In the case of the direct-current arc, sounds are also 
emitted even when the variations in the current are very 
slight. For example, the variation of current caused by 
the commutator segments of a direct-current dynamo 
passing under the brushes can be heard in the are. This 
variation of the current caused by the commutator 
segments, even when in good condition, was found by 


b- | Messrs. Frith and Rodgers * in the case of a 5 k.w. two- 


pole machine to vary between 2° and 9 ~ cent. of the 
mean current according to the position of the brushes. 
Another striking example of how sensitive the arc is to 
small variations in the current is furnished by the fact 
that a Wehnelt interrupter, working an induction coil on 
the direct-current street mains, will cause any arc 
supplied by the same mains to give out the same noise as 
the interrupter itself, even when a considerable distance 
intervenes between the place where the arc is connected 
with the mains, and where the interrupter and coil are 
joined on, as observed by Herr Simon,+ Mrs, Ayrton, 


and Mr. Jervis Smith.t 

It must be clearly understood that the arcs here 
referred to are ened silent arcs; that is, if they were 
supplied with a really steady current they would have 
been practically silent.§ 
In order to determine what variation in the current 
was ne to cause the arc to emit a clearly audible 
note, the current from a high-frequency alternator, kindly 
lent by Sir D. Salomons, was superimposed on the direct 
current by the method shown in Fig. 1. The current 
from the alternator passes through a condenser F’, a 
dynamometer D, and the are im series; and it is 
practically peerented from flowing through the cells 
which supply the arc by the self-induction L. The 
direct currént is prevented from flowing through the 
alternator by the condenser F. 
It was found by this means that a 10-ampere direct 
current, solid or cored arc, length 3 to 5 millimetres, 
would produce a distinct note even if as small a R.M.S. 
current a8 r/s0 ampere, as measured by D, was super- 
imposed on the direct current for frequencies of the added 
current from a few hundred up to 8000 ~ per F 
Thus a variation of the order of 1 part in 10,000 from the 
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mean current will alter the vapour-column sufficientiy to 
produce sound-waves. Further experiments with another 
alternator and R.M.S. superimposed currents of + to 
ys ampere on a 10-ampere solid arc, proved that the 
sounds only became inaudible at frequencies approaching 
30,000 <> per second. : 

At these frequencies I am uncertain whether the arc 
had really ceased to give a note, as the ear fails to detect 
sounds of so high a pitch. This sensibility of the arc for 
very small changes in its current explains the fact that 
not only can rapid variations of current in any circuit 
supplied from the same generator as the arc be heard in 
the arc, but also variations of current which occur in 
a totally independent circuit supplied hy a separate 
generator can be detested in the arc due to mutual 
induction between the two circuits. 

Arc AS A TELEPHONE RECEIVER. 

The fact that the arc is sensitive to such small varia 
tions in the current and over such a wide range of 
frequency, at once suggests that the direct current arc 
might be used as a telephone receiver. This suggestion, 
which was made in a leader of the Electrician in 1899, 
had already been carried out by H. Simon* in 1898. _ 

The method used by H. Simon for superimposing a 
microphone current on the main arc current is shown in 
Fig. 2, in which A and B are two coils having mutual 
induction, and M the microphone. The current throngh 
A varies when M is spoken into and induces E.M.F.’s 
in B, which vary the current through the arc in such 
a way that it reproduces sounds and even speech 
distinctly. 

The variation of the current through the arc obtained 
by this method is not as large as it might be, as the 

.M.F.’s induced in B bave to send currents round the 
whole arc circuit, including any steadying resistances, 
and also through the self-induction in the armature, if a 
dynamo is used, instead of only through the arc where 
the varying currents are actually required. I have ob 
tained a better result by replacing the alternator of 
Fig. 1 with a microphone and mutual induction as shown 
in Fig. 3. Aand Bare the two coils of a mutual induc. 
tion, F a condenser of about two or three microfarad:, 
and L a high self-induction, the object of the self-induc- 
tion being to prevent the microphone currents flowing 
round the cells instead of through the arc. 

With this arrangement and suitable arc conditions, to 
be explained later, the arc will speak sufficiently loudly 
and lensir to be heard at a distance of 19 to 12 feet in 
a quiet room. The sound-waves given out by the arc 
are, therefore, of such an intensity that when the enerzy 
is spread over an area of 20 feet diameter, the ear placed 
at any point can hear speech distincdy. It seems pro. 
bable that if all the energy available could be coll-cted 
and concentrated on the ear, very powerful sound-censa- 
tions might be produced. 

The loudness of the sounds given out by the arc is 
increased by lengthening the arc, as this increases the 
volume of the vapour column which emits the sounds. 
It would also seem as if increasing the main current 
which increases the cross-section of the arc should also 
be beneficial, but experimentally I have not found 
any ae gain. The best results have generally 
been obtained with a current of 10 to 12 amperes, 
carbons 11 to 13 mm., and an arc length of 20 to 
30 mm. 

To obtain these long lengths with ease, it is necessary 
to use cored carbons or some other means of introducing 
foreign bodies, such as salts of potassium and sodium, 
into the are, for there is nob much doubt that the stability 
of the arc between ordinary cored carbons is due to the 
presence of potassium silicate in the core.t (See also 
Appendix I.). These salts may be introduced either by 
soaking the carbons in their solution, or by using them as 
cores. Mr. Jervis Smith has recommended the insulator 
glass as a core, which I find works well. 

Arc AS A TELEPHONE TRANSMITTER. 

Before leaving the subject of the use of the arc as a 
telephone, it will be convenient to consider its use asa 
telephone transmitter, though this subject strictly belongs 
to Part II. of this paper. 

H. Simon found that if he replaced his microphone in 
Fig. 2 by a telephone receiver, any sounds made near the 
arc were heard in the receiver. In this case, as before, 
I find it preferable to modify his method by connecting 
the receiver in series with a condenser between the term- 
nals of the arc, as in Fig. 4. 

A sound-wave striking the arc may affect it in two 
ways, either by vibrating the arc as a whole and varying 
its length, or the waves of condensation and rarefaction 
may alter the cross-section of the arc: both of these 
effects will tend to alter the apparent resistance of the 
arc, and hence vary the current through ib, 

The sounds obtained in the folemans receiver when 
using the direct-current arc as a transmitter are nut 

nerally very satisfactory, as, besides not being very 
oud, they are obscured by the extranc ou; sounds due to 
the small spits and hisses which occur in the are each 
time the air gets to the + crater due to any slight defect 
in the carbons. If a common pair of carbons 
containing cracks and impurities, the noise in the receiver 
is sometimes unbearable, although there is no outside 
source of disturbance of the current through the circuit. 

In all experiments on the arc as a telephone transmitter 
or receiver, it is essential that the current generator 
should be free from rapid variations, or extraneous sounds 
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will be produced. If a dynamo has to be used, then the , almo3b any frequency, but also that it is affected by such 
variations of the current produced by the commutator | small changes of outside conditions as sound-waves pro. 
segments may be minimised by inserting a large self- duce. Whether this sensibility can be turned to useful 
induction in series with the arc, as in Figs. 1, 3, and 4. | account in telegraphy or telephony remains for future 
This self-induction serves the double purpose of keeping | experiment to decide. 
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current humming arc rotates, including a coma-like 
appearance at the + crater, and he also found that the 
current through the arc varied periodically, the fre- 

uency of these variations being the same as the pitch of 
the humming sound produced, and as the speed of rota- 
tion of the are, 3 

In order further to investigate the connection between 
the variation of the light P.D. and the current, I have 
recorded the P. 

b, the humming arc experimented on being used as 
the source of light to illuminate the oscillograph mir- 
rors. The arc was so inclined that only the light from 
the + crater and a small part of the vapour column 
reached the mirrors, So that the density at any point of 
the lines represents the photographic intensity of the 
light emitted at that instant in the direction of the 
mirrors by the + crater and part of the vapour column, 
and the Tetance of the point from this zero line mea- 
gures the P.D. or the current.as the case may be.* 

A typical example of the variations observed in the 
humming are is given in Fig. 5, from which it will be seen 
that the P.D. current and light emitted in a fixed 
direction vary in a regular periodic manner with the same 
frequency. : 

The variation of the current, which is about 6 per cent. 
from the mean, is not sufficient to account for the large 
variation in the light emitted in the direction of the mir- 
rors. This periodic variation of the light is most probably 
due to the fact’tha’ the arc rotates so that the + crater 
alternately either supplies light to the oscillograph mir- 
rors, or is prevented from doing so by being on the other 
side of the + carbon. The periodic time of the variations 
of the light will, of course, be unaffected by a change in 
the position from which the arc is observed, but the times 
at which the light maxima occur relatively to the times 
at which the current is a maximum will depend on this 

ition. 

Thus besides the rotation of the humming arc and the 
variation of the current observed by Mr. ‘Trotter, I find 
that the light and P. D. vary with the same frequency, so 
that in the humming arc the frequencies of the rotation 


of the arc, and of the variations in the P. D. current, and | ; 


light emitted in a given direction, are identical with the 
pitch of the note given out. 

Hissing.—It has been shown by Messrs. Frith and 
Rodgers} and by Messrs. Duddell and Marchant,+ that 
when a direct-current arc supplied from a constant source 
hisses, the current through it and the P.D. between its 
terminals vary rapidly; and M. \ 
Brown|| have also found that the light emitted varies. 

If the current through the humming arc be increased 
until the arc hisses, the va iations in P.D., current, and 
light change, I find, in a most striking manner from the 
regular periodic variations of Fig. 5 to the very irregular 
variations shown in Figs. 6 and 7. s 

In spite of the very irregular nature of the variations, 
which irregularity is not surprising in view of Mrs. 
Ayrton’s explanation of the cause of hissing given b2fore 
this Institution last year, I think that they can be 
separated into two kinds, a large comparatively slow 
variation, and a rapid superimposed one. The light 
given out is alternately bright, with rapid variations in 
intensity, a to b Fig. 6, and dull with hardly any varia- 
tions, b toc; the slow variation of the light correspond- 
ing with the larger variation of the current: the maximum 
light and current do not, however, occur simultaneously. 

n view of the explanation given in the case of the 
humming arc that the large variations of the light is due 
to its rotation, and in view of the fact that the hissing 
arc is also probably ‘rotating, as pointed out by Mrs. 
Ayrton, I think that the larger variations of P.D., current, 
and light in the hissing arc must also be due to the 
rotation of the arc. If this is the case, then the brighter 
parts of the curves are produced by light from the + crater 
and the rapid variations of density chiefly present in 
these parts of the lines are due to the rapid variation of this 
light from the + crater. 

Now these rapid variations in the light correspond 
with the small rapid changes in the current and the P.D., 
80 that the rapid variations of P.D. and current cor- 
respond with the variations of the light emitted by 
the + crater, and the large slow variations with the 
rotation of the arc as a whole. 

Considering one of the larger light maxima, say from 
@ to b, or c to d, Fig. 6, during which the oscillograph 
mirrors receive the light from the + crater without 
being obstructed by the carbon, it will be seen that in 
Many cases the maximum light and minimum P.D. occur 
practically at the same instant, whilst the maximum 
current occurs later than the light maximum. This is 
the opposite to what occurs when the current through 
the arc is varied by any change in the circuit, for in this 

r case the maximum current occurs before the light 
maximum. 

.The periodically recurring sequence of events in the 
hissing arc is thus probably as follows, putting aside the 
rotation of the arc as a whole. Owing to the crater 

ming too large for the end of the + carbon, the air 

obtains access to the crater surface as found by Mrs. 

yrton, the oxygen of the air there combines with the 

Carvon, causing a rise of temperature, an increase of 

liancy, a drop in the P.D., followed. very slightly 
y a rise in the current. 

I think that the above observations on hissing and 
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D. and current by means of an oscillo- | ¢ 


Blondel§ and Mr. | g 


humming are explained by, and confirm, the fundamental 
nature of Mra. Ayrton’s discovery of the cause of the 
hissing of the arc. 


Soonps Emirrep py Very SHort Arcs. 

A very short hissing arc, so short that practically no 
light can get out from between the carbons, sometimes 
produces a shrill whistling sound accompanied by a small 
tongue of green flame. The variation of P.D. and current 
or such an are are given in Fig. 8, in which the current 
and P.D. have varied between two limits, viz, 22.5 
amperes at 24 volts and 28 amperes at 95 volts, the 
former of which would produce a hissing arc, while the 
latter values of the current and P.D. can only. be ex- 

ined on the assumption that the arc is short-circuited 

y a bad contact, such as a loose piece of carbon. The 
whistling sound is probably due to the periodical short- 
circuiting and relighting of the arc. 


Sounps Emitrep By VERY Lone Arcs, 

The frying sounds emitted by very long arcs, noticed 
by Mrs. Ayrton,* are probably due to the fact that 
long arcs are very sensitive as telephone receivers, as 
mentioned in Part I., so that very slight variations in the 
current will cause them to give out sounds. In confirma- 
tion of this it may be mentioned that a very long silent 
arc can be obtained if the arc is supplied with current 
from accumulators which are not in use for any other 
purpose, and if the arc circuit be so arranged that no 
variations of the current can be induced, or produced, in 


.it by causes outside the arc. 


If, on the other hand, the direct-current arc be supplied 
by a dynamo, or if the arc circuit be placed so that there 
is mutual induction between it and leads carrying a 
dynamo current, then the long are will give out a sound 
corresponding with rate at which the dynamo segments 
pass the brushes. This explanation was, I believe, first 
suggested by Professor Ayrton and Mr. Mather. 


INTERMITTENT ARCS. 

If a direct or alternate-current arc be blown out by 

means of a jet of air or COs, or by means of a transverse 
mameeite field, it will, under suitable conditions, relight 
itself ; and if the blowing be continued, the arc will be 
extinguished and relight itself again and again with great 
rapidity, giving out a harsh sound. The rapidity of these 
intermittences may be very great; M. Blondel+ has 
found them to be as high as 3,000 to 4,000 per second in 
the case of the alternate-current arc, and M. Abraham + 
has obtained 100,000 per second in the case of the flame 
ischarge. 
It was suggested by Professor Fitzgerald that this 
intermittence of the arc might be used to produce some 
high-frequency alternating current which I required. I 
therefore tried rendering a direct-current carbon arc in 
series, with a self-induction intermittent by means of a 
magnet. With this arrangement the rate of intermittence 
was irregular and not very high, probably owing to the 
E.M.F. of my source of supply being too low, although 
E.M.F.’s up to 300 volts were employed. 

In order to try and overcome this irregularity, I con- 
nected a condenser (about 5 mf.) between the terminals 
of the arc, when to my surprise I found that the direct- 
current arc was intermittent even when not blown in any 
apparent way either by a stream of gas or by a magnetic 
field, and further that no self-induction in series with the 
arc was 1 ‘i 

Here then was a puzzle—a direct-current solid arc 
burning under ordinary conditions with resistance in 
series, and supplied with current from accumulatora, 
became intermittent and gave out a musical note on 
simply shunting the arc with a condenser. 

were, of course, employed to connect the 
condenser as a shunt to the arc, and on twisting these 
leads together so as to destroy the small amount of self- 
induction which they possessed, I found that the musical 
note stopped, to be started again on separating the leads ; 
and on interposing in the condenser circuit a loose coil of 
wire, the sound was greatly magnified. Hence the true 
statement of the facts is that given below. 


(To be continued.) 








MISCELLANEA. 

THE accounts received from Assuan are to the effect 
that the Nile is expected to be low again next year. If 
so, itis ho that the whole of the foundation work for 
the dam will be completed in the coming season. 


Exports of iron and steel and machinery from the United 
States in the ten months ending with October, were valued 
at 22 millions, as compared with 17} millions and 13} mil- 
lions in the corresponding periods of 1899 and 1898 re- 
spectively. For the same months the British exports 
were 50.8 millions, as compared with 45.66 millions last 
year. 
The German Foreign Office has been for some time 
engaged in ascertaining to what extent German capital is 
employed in foreign countries, and it has arrived at the 
following: Exclusive of Europe and the United States 
and of amounts invested in foreign loans, German capital 
is employed to the extent of about 350 to 375 million 
pounds in commercial undertakings, mining ventures, 
&c., yielding approximately 22,000,000/. per annum. 

A meeting has been held at Sheffield of the shareholders 
of Earle’s Shipbuilding and i ee: Since 
June last the Earle’s Shipbuilding and ay sprit . 
pear has been in liquidation, and an offer for the concern 

as been made by Mr. C. W. Wilson, of Hull, to the 
receiver of 217,5007., but the shareholders have agreed 
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with the chairman, Captain Eardley Wilmot, that the 
price offered was much too small. A draft scheme 
for reeonstruction was adopted. 


In a ‘‘Technical Paper” recently published by the 
Indian Government, Mr. T. R. Wynne, chief engineer 
to the Bengal Nagpur Railway, states that he used six 
different kinds of paint on the ironwork of a large 
bridge, and hopes in two or three years to be able to draw 
some valuable data from the ——— The paints 
used have been silicate paint, Olphert’s red oxide paint, 
‘* Falcon” mixture, ‘‘Cullin’s” mixture, tar, and pitch. 
Great care was taken to see that all were properly applied. 
Mr. Wynne also contributes some notes on the prepara- 
tion and application of paint, enforcing the importance of 
seeing that the paint is a mixed with oil before 
use, and of thoroughly cleansing the surface to which it is 
to be applied. A first coat of paint should, he states, be 
mixed rather thinner than those to follow. 


The ‘‘boom” in the coal trade, according to the 
annual ‘Trade Review” of Messrs. Bolling and Lowe, 2, 
Laurence Pountney-hill, London, E.C., has passed, but 
these cycles of prosperty are not so beneficial as is 
imagined, owing to the enormous speculation, not by con- 
sumers, but by a certain trading class with little or 
nothing to lose, and everything to gain; and by outsiders 
who simply want to “spec.” To our knowledge some 
months age certain works had sold every ton of their 
make for delivery over this year.. Unfortunately, specifi- 
cations against the contracts have not been forthcoming, 
and the material has been in the market again, and sold 
in part, at prices much lower than those at which the 
original contracts were made. The first buyer may have 
had to pay something to cancel the contract, but in the 
meantime the material is offered right and left, and in 
consequence the end of a ‘‘ boom” is in sight. 


The President of the West of Scotland Iron and Steel 
Institute, Mr. George Beard, who has recently visited 
America, says that within a radius of 70 miles of Pitts- 
burg new plants in course of construction will in twelve 
to eighteen months increase the production of Bessemer 
pig iron by 8000 tons per day, and the output of billets 
3000 to 4000 tons per day. Three new continuous rod 
mills will go into operation, and also three large plants 
for making wire nails, 24 more sheet mills, and 24 more 
tinplate mills. Large increases in the production and 
manufacture of iron and steel in various forms are taking 
place in the Eastern and Southern States, the increases in 
the Eastern States being mainly from imported Cuban 
and other foreign ores. To these must be added the up- 
to-date furnaces and rolling mills now in process of erec- 
tion at Cape Breton, Nova tia. Ajl these increases 
are new adventures independent of the recent trusts and 
combinations. 


Bull’s Metal and Melloid Company, Limited, Leaden- 
hall-chambers, 4, St. Mary-axe, London, send us par- 
ticulars of tests of a Bull metal forging which they believe 
is the heaviest bronze forging ever manufactured. The 
forged dimensions were 9fin. in diameter by 18 in. 6 in. 
long, and 24 tons weight, and the forging was supplied to 
Messrs. Vickers, Sons, and Maxim, Limited, Sheffield. 
The test results sent are as follow: 





Diameter of, | Maximum | Elonzatio Contraction 
Test Bar. | Area. Stress. | in4In, | — 
8q. in. tons per | per cent. per cent, 
sq. in. 
818 | — .625 20.5 | 32,2 22.7 
816 | -522 33.5 28.3 


29.0 | 





REMARKS.—A bar of 1 in. diameter bent cold to 1} in. radius 
without sign of fracture. 


The Liverpool Self-Propelled Traffic Association in the 
fourth annual report, a Ls at the meeting on the 17th 
inst., make special reference to the 3-ton limit of tare 
prescribed under the 1896 Act. The arguments in favour 
of an increased tare are, chiefly: (a) To secure equal 
treatment with horse-drawn traffic. (b) To insure the 
safety of the public. (c) To meet commercial require- 
ments. (d) To meet foreign competition, Continuing, 
the report says: The motor vehicle, owing to the adverse 
working of the present tare limit, is particularly at a dis- 
advantage in two essentials, viz., cost of plant and load 
carried per vehicle. The transport of 8 tons of goods, 
which is a common load in Liverpool and other shipping 
centres, necessitates the employment of one lorry and 
three horses, the prime cost of this haulage plant being 
250/., whilst the same o tion by motor wagon necessi- 
tates the employment of two vehicles (motor a the 
prime cost ot which is at present about 11007. The pre- 
sent excessive prime cost of motor wagons is largely due 
to the 3-ton limit of tare. Manufacturers are in such 
a state of uncertainty as to design and refinements of con- 
struction to secure lightness, and are obliged to change 
their patterns so frequently, and to introduce expensive 
alloys in place of steel or iron, that the standardising 
of production, which is essential to economy, is quite 
impossible. Further, they are so confident of an increased 
tare being sanctioned at an early date that hang 4 will not 
equip their works for large uction on the lines now 
tem ly adopted under the 3-ton limit. These diffi- 
culties will be remedied by an increase of tare, and the 

ice of motor ons will be more on a commercial basis. 

hilst 7 tons is the average load, and 8 tons a frequent 
one, in Liverpool and other shipping centres, it is by no 
means unusual for a load of 10 tons to be carried ona 
single lorry. It is, however, very difficult to construct a 
motor wagon under the present tare limit that shall be 
strong enough to carry more than 4 tons. Whatever the 
risks to the public may be they are due to the fact that the 
present tare limit precludes the use of adequate material 
and strength in construction. 





ENGINEERING. [Dec. 21, 1900. 








SLOTTING MACHINE. 
CONSTRUCTED BY THE SOCIETE RUSSE DE LOCOMOTIVES ET MECANIQUES, KHARKOFF, RUSSIA. 


(For Description, see Page 798.) 
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NAVAL IDEAS. 


On the afternoon of last Wednesday week Ad- 
niral Sir John Hopkins'read a paper at the Royal 
United Service Institution—a paper which is just 
what a paper read before the Institution ought to 
be. He named it ‘‘A Few Naval Ideas for the 
Coming Century.” We have borrowed from the 
title, leaving out the first part because Sir John’s 
‘*few ideas” were sufficient to have afforded ma- 
terial for half a dozen papers, had they been ex- 
panded; and the last part in order to avoid 
controversial matter, for some people think the 
coming century is so far ahead that it is hardly 
worth while to look forward to it. 

The Admiral commenced his paper by stating 
the proposition that every one at the Admiralty is; 
so busy that all reforms must come from outside 
Whitehall. Sir John Hopkins speaks as one having 
authority, for he has been a good deal inside 
Whitehall, having served in more than one capacity 
wherein he would have ample means of knowing. 
As Controller of the Navy he was recognised as 
one of the most able and most enlightened of the 
many able and enlightened sailors who have 
occupied the position, and he has always been 
known as a man fearless in thought and the ex- 
pression of thought. 

That reform comes from without is proved by 
these facts. Now Sir John is emancipated from 
official control, he can tell us something of what he 
would have done had he had the power when he 
sat on the Board of Admiralty. We believe his 
views are, on the whole, in accordance with those 
of the majority of Naval officers in high position. 
Why, then, it may be asked--and the question 
should be asked—are these enlightened proposals 
not carried out? There are some things in Naval 
Administration so plainly wrong, so palpably 
absurd, that no one can defend them, and yet they 
go on year after year, administration after admini- 
stration, flourishing as grossly to-day as they did 
fifty years ago, as if the Navy were the Nation’s 
toy, a figure-head, a useless something to absorb 
a superabundance of cash ; and not a weapon to 
the high efficiency of which we must trust in the 
time of need, and which at its best, may be tested 
to bear the yield-point under a combination 
of circumstances far from impossible, even if 
improbable. 

How, then, is it that these eager reformers 
among the Admirals and other executive ofticers of 
the Navy cannot have their way? Change, we are 
told, must be suggested from without Whitehall ; 
all inside are too busy even to formulate the 
improvements that must suggest themselves—thick 
as leaves in Vallombrosa. But surely we have had 


| Some suggestions even from high quarters, for 


Sir John Hopkins’ paper was not the first out- 
pouring of its kind, We can only conclude that 
some of the excess of labour of which Sir John 
speaks is due to effurts to block reform; that 
though officials are too. busy to suggest, they find 
time to obstruct. If this be so, what the public— 
or the small part of the public which troubles 
itself about such dry details—would like to know 


1|/is: Who are the obstructives? The naval officers 


stand exonerated ; there are the political chiefs, 
the clerical staff, and the professional officials. The 
latter are out of the question, as they have little 
executive authority or influence. Even if they had 


much, they are far too busy with their own ab- 
sorbing duties to meddle with things about which 
they are expected to know nothing. 


ments. The latter is more powerful in practice 
than in theory. It is the authority on routine, 
the expert on precedent; and these two are the 
most potent enemies to reform. The whole cate- 
chism of public office clericalism is to do exactly as 
was done before. Precedent is its sheet-anchor ; 
innovation a shoal and quicksand. When the ever- 
changing kaleidoscope of politics brings a new First 
Lord, a new Civil Lord, or a new Parliamentary 
Secretary to the Admiralty, and thrusts on him 
complex duties of which he knows nothing, he leans 
on the permanent officials for guidance, and they 
guide him always along well-beaten tracks. Sucha . 
course is largely inevitable at the beginning of 
change ; it is truly the fault of the system. A man 
cannot initiate reforms, however full of zeal he may 
be, until he learns the detail of what he would 
reform. Unfortunately—and here, again, the ° 
defect is due to a system—politicians are naturally 
timid—that is, timid of change. They know that no 
long-standing defect can be remedied, no abuse 
abolished without destroying some vested interes 
and raising a storm of opposition. One official de- 
prived of a sinecure, one office docked of emolu- 
ment or dignity, will raise outcry loud enough to 
drown the approbation of a hundred people who 
may legitimately benefit by the change. Probably 
few First Lords go fresh to the Admiralty without 
an honest determination to do something towards 
leaving the administration better than they found 
it. But events are too strong for them ; at first 
they do not know which way to begin, their aspira- 
tions are strangled by precedent, custom dogs their 
steps, the indifference of others cools their generous 
ardour, until immeshed in the tangle of red tape 
they settle down to the routine of the department, 
and devote their skill to evading the attacks of not 
always disinterested questioners in the House. 

In spite of all this, an energetic First Lord of 
the Admiralty, with foresight to see and the will 
to do, might effect much. The broad principles of 
many of the reforms needed are so plain that even 
precedent and routine cannot altogether obscure 
the issue ; no special knowledge or technical skill 
is needed to discover some of the most obvious 
defects in our nava] administration. But to be 
effective as a reformer the First Lord must begin 
early in his career ; later on he will have become 
identified with the abuse he would wipe out. It 
is a part of the system he has tolerated. The 
present First Lord of the Admiralty has now an 
opportunity that has seldom been accorded to his 
predecessors. Public opinion, roused by the de- 
fects in our Army administration which the Boer 
war has disclosed, will be quick to see the need of 
change, and will support salutary reform. That in 
itself is half the battle won. He is young, energetic, 
and, as a new man, has no embarrassing record. 
His family alliances give him the private ear of the 
Prime Minister and of the leader of the House of 
Commons ; a thing most fortunate for the nation, if 
he will use it aright. No man ever came more 
fortunately to the Admiralty. ‘ 

As an indication of the direction in which re- 
form is needed, Sir John Hopkins’ paper would 
form an excellent guide. It comprises the ripened 
experience of a wide-minded naval officer who has 
seen much of the naval service, both ashore as it 
is administered, and afloat as it is carried out. 
There are other matters of equal importance, but 
those dwelt upon would serve as a beginning. 
The first brought forward very properly relates to 
personnel. ‘*The inefficiency of the Reserve is 
generally admitted,” the author says, and few will 
disagree with him. The problem of manning the 
Fleet after a few weeks’, or even a few hours’, hard 
fighting, is one that no one can speculate upon 
without dismay. Sir John Hopkins would bring 
the Reserve up to 50,000 men ; and failing mercan- 
tile seamen of British nationality, he must go to 
the shore for recruits. Short service for the Royal 
Navy is not in favour ‘‘ owing to the general feeling 
in the service that the crews are already too young” ; 
but the gallant Admiral, the author, sees no objec- 
tion ‘‘ to a servitude of 17 or 18 years, the men at 
the time being pensioned and ed into a Re- 
serve.” No doubt this view is only put forward as a 
suggestion ; a skeleton on which to build up a com- 
pleted scheme. It is evident that for many duties 
that would have to be fulfilled in war shorter train- 
ing would suffice than would be necessary for those 
in other, positions. Length of training should be 
dependent on the complexity of the work to be 
done, and though it is desirable that men should 








We have left the. political and the clerical ele- 





be able to fill up casualties, we cannot expect to have: 
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an ideal personnel. We can only trust our adver- 
saries will be no better off. 

The next suggestions in the paper are likely to 
raise more criticism. Riggers in the Royal Dock- 
yards, dockyard labourers, crews of private yachts, 
the policemen of London and other large towns, 
men employed at Woolwich Arsenal, or by the 
large firms, such as Armstrongs, Vickers, and 
numerous others, are all to be available as reserves. 
Now, there is one obvious objection to the larger 
part of this suggestion, for the men in the Royal 
Dockyards, at Woolwich Arsenal, and also in the 
large private firms that make war material, are 
likely to be needed in their ordinary capacity quite 
as much. as afloat. Our reproductive resources 
would be one of the strongest points in our 
favour during a naval war, for though it might not 
be possible to build an armour-clad in time to be 
of use, such ships as were partially completed 
would have to be pushed on with all possible speed, 
and smaller craf*, among which there would doubt- 
less be a high mortality, could be laid down and 
finished in time to take part in the operations 
unless the war were a very one-sided affair. Put- 
ting aside, however, the possibility of new con- 
struction, a naval bittle would not fail to throw on 
the engineering resources of the country a con- 
siderable strain in the matter of refitting and 
repairs, often of the nature of extensive recon- 
struction. It is said that such works would be 
carried out in the Royal Dockyards ; in fact, that 
is the great reason for their existence. No doubt 
they would play the leading part ; but they are all 
in the south, and there is no telling where a naval 
battle might be fought, although the south is the 
most likely venwe. It would make all the difference 
to reconstruction after a battle off the western 
coast whether a badly wounded ship had to be 
taken to Pembroke or Devonport, or the Clyde. 

It is hardly probable that a single fight would 
decide the issue of warfare and the power that 
could soonest get its fleet again to sea would be 
the one to win. Therefore, with Portsmouth and 
Chatham busy, the Thames, the Tyne, the Tees, 
and the Humber would be refitting or turning out 
new vessels, whilst the Clyde and the Mersey 
would relieve Devonport and Pembroke. 

In regard to policemen, the suggestion is sure to 
be received with some ridicule, but to us it appears 
more promising. As one gallant officer said during 
the discussion, the great thing needed for reserve 
men is ‘*sea legs.”” We can hardly hope to teach 
reserve men, who have not passed through the 
Navy, to be experts in the higher branches of the 
sailors’ duties, and the routine of the lower branches 
is not difficult to learn. A spell annually afloat 
would, we are sure, be not unpopular with ‘‘ the 
force.” When we remember how, in the time of 
our last naval wars, a large part of the crews was 
composed of raw landsmen—who did excellently 
—we may conclude that so fine and intelligent a 
body as the police would afford excellent material 
for crews with a little training. No doubt, as a 
speaker said during the discussion, the police 
would be very much wanted at home in case of war. 
That is true, but in case of war we should have to 
suffer many hardships, and put up with many 
makeshifts. Policemen can be made more quickly 
than sailors, and special constables have before 
now carried out the duties of policemen with great 
efficiency. 

The last suggestion Sir John Hopkins makes in 
this connection is that the corps of Naval Volun- 
teers should be revived. Again, remembering that 
when the best material cannot be secured—we 
mean, of course, ‘‘ best” in the matter of training 
—we had better have second best than nothing 
at all, we fail to see why the Royal Naval 
Artillery Volunteers should ever have been dis- 
banded. No doubt the advice of the author will be 
followed in this respect. 

We turn to another part of the paper, and find 
material which more nearly couches our province. 
We have written so much and often upon the posi- 
tion of naval engineers, and there has been so 
much correspondence in our columns on the same 
subject, that it is hardly necessary to have to repeat 
our own views, and we need only quote Sir John 
Hopkins’ words, thanking him, at the same time, 
for his generous advocacy of the just claims of a 
class of officers belonging to the same service of the 
Crown which he has served so well. Touching 
upon ‘‘the vexed question of the position of the 
engineers,” the Admiral suggests ‘‘ that the time has 
arrived to accord them executive rank.” He says: 





‘‘Their duties are purely executive, and should be 
re ised as such, and the recognition cannot, in my 
opinion, clash in any single instance with the other 
executives, as their sphere of duty is so clearly defined, 
and an engineer poole as little expect to be put in ch 
of the navigating or officers of the watch’s duty, as wan 
these officers of being put in charge of the engines.” 

That puts the case very fairly, and coming from 
an executive officer who has attained such eminence 
as Sir John Hopkins—who has been a Dockyard 
superintendent, Commander-in-Chief on a station, 
and Controller of the Navy—the statement of 
opinion i3 the most valuable that has been uttered 
since Sir Cooper Key’s Commission sat twenty 
years ago. A naval officer who is broad-minded 
enough to divest himself of the not altogether 
unnatural prejudice of caste, and who has the 
courage to say what he knows will be unpalatable 
to many, deserves well of his country, and shows 
it as plainly as a man can in time of peace. 

The paper goes on to say : 

“Then, as regards power of puaishment for delin- 
quencies committed by stokers in the engine and boiler 
rooms, why should not chief engineers have the same 

wer of minor punishment a!lowed to them as a second- 
in-command, a first-lieutenant, or, to quote an analogous 
case, a captain of Marines for military offences under the 
same restrictions as to quarter-deck investigation, &c. ?” 

Why, indeed? We have never heard any good 
reason brought forward to the contrary. Chief 
engineers do not ask fur power of punishment— 
for minor offences—and a large number prefer not 
to have the power—for the sake of airing authority, 
or through any other petty cause, but because they 
know by constant experience that efficiency cannot 
be maintained in peace time without such authority, 
whilst in the hour of battle its absence might lead 
to disastrous results. We have, however, written 
on this subject tov often to make it needful to say 
more here. 

It is worthy of note, however, that among the 
large number of naval officers who listened to the 
lecture only one raised a protest against the 
views on the position of Naval Engineers set forth 
by the author. It would seem that if the new First 
Lord attempts now to settle this ‘‘ vexed question,” 
he will not meet with much opposition from the 
heads of the naval profession. 

Sir John Hopkins devoted a part of his paper to 
the question of warship design, deploring the small 
advance made in regard to speed of cruisers, a 
factor in design to which he attached the highest 
importance. He pleaded for second-class battle- 
ships on the score of economy, preferring six 
Barfleurs as against four Formidables. Store 
ships, colliers, and hospital ships should be at- 
tached to the Fleet and built for the purpose in 
sufficient numbers. Obsolete vessels should be 
rigidly excluded from the effective list, and muzzle- 
loading guns thrown out. Finally, he expressed a 
hope that ‘‘as early as practicable in the next cen- 
tury we may possess sixty battleships of a homo- 
geneous type, none of them older than the Royal 
Sovereign, supp!emented by a proper proportion of 
cruisers and auxiliaries.” 

There were other ‘‘ naval ideas” put forward by 
the author, but upon them we have not space now 
to dwell. What we have said, however, will be 
sufficient to give our readers a knowledge of the 
scope of this excellent paper, which will be pub- 
lished in the Journal of the Institution, and can be 
purchased by the public at large. 





ELECTRIC OSCILLATIONS. 

Dr. Fieminea’s fourth and concluding Cantor 
lecture on ‘*Electric Oscillations and Electric 
Waves,” was given before the Society of Arts last 
Monday evening. He commenced by speaking of 
the properties of waves. To the lay minda wave 
conveys the idea of surface disturbance, like that 
on the sea. This, however, is not so to the 
physicist ; to him it means any periodic change in 
space and time. In water there are two kinds of 
waves : (1) gravitational, which involve change of 
level ; and (2) capillary, which are opposed by sur- 
face tension. In air we have waves of compression, 
which are due to the fact that the air resists com- 
pression. In a solid body there are distortional 
waves. Electric waves are the result of the dis- 
placement of the electro-magnetic medium. Our 
knowledge of them is vague at present, and we 
must be content not to define too exactly what is 
meant by electric displacement. We know that to 

roduce a wave, the displacement must be sudden. 
he characteristic feature of wave-making is that 





energy leaves the wave-making body, and travels 
through the medium. 

Dr. Hertz was the first to demonstrate the exist- 
ence of electric waves in the ether. He used an 
oscillator (Fig. 1) and a resonator (Fig. 2). The 
oscillator consists of two sheets of metal with a 
spark gap between them, while the resonator is a 
circle of wire, also provided with a spark gap. 
Now, if the resonator be connected to an oscilla- 
ting source of energy at a point opposite to the 
gap, nospark appears; but if it be connected near to 
one of the balls, sparks are seen, showing that there 
is a difference of potential between the two balls, 
although they are connected by a stout wire. The 
pressure has not time to flow round, but breaks the 
air insulation, which requires about 1000 volts to 
rupture it. The rise and fall of pressure is so 
rapid that it cannot get round the ring, but 
remains near one end. The time of discharge is 


100,000,000 second; compared to this a second is 


almost aneternity. The oscillations of an electric 
radiator are not like the continuous vibrations in 
an organ pipe; they are more like the crack of a 
whip. A resonator, however, is much more per- 
sistent ; while a radiator gives two or three oscil- 
lations, a resonator will give 100 or 1000. Hertz’s 
classical experiment was to show that the resonator 
would give sparks in certain positions, when at a 
distance from the radiator, and not in other posi- 
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tions. When the spark gap in the resonator (Fig. 2) 
is parallel to the spark gap in the oscillator, sparks 
are obtained in the former. This, of course, 
allows of the circle being in many different planes. 
Sparks of this kind were observed many years 
ago and studied by several physicists, but they 
were not understood until Hertz explained them. 
As small sparks cannot be seen by the whole of a 
large audience, Dr. Fleming devised the apparatus 
shown in Fig. 3, to demonstrate the rupture of the 
air between the balls. He cut the resonator in two 
by putting a Leyden jar between the halves ; one 
half he joined to a gold leaf electrometer, and the 
other half to earth. The right-hand half was 
charged by a Leyden jar, and the leaves diverged, 
as in the figure. The oscillator was then put in 
action, and when it set up a complementary action 
in the resonator, a spark passed between the 
balls. The spark itself made a conducting bridge 
between the two halves of the circle, and the 
charge escaped, the fact being shown by the two 
leaves coming together. The resonator was moved 
in front of the oscillator, and the audience could 
see in what position of it the action took place. 
It was with the resonator that Hertz showed the 
oscillator sent out.waves. He had a screen covered 
with plates of zinc, and the screen could be moved 
towards and from the oscillator. With the two in a 
given position, he could find a placeinthe room where 
the resonator gave sparks ; when the screen was 
moved the sparks ceased, and another position had 
to be found where they appeared. He thus showed 
a periodic state of affairs existed in the space be- 
tween the oscillator and the screen, and in this 
space there were nodes and ventral segments. De 
La Rive found that the distance between the nodes 
depended on the size of the resonator. Hertz had 
the idea that the resonator gave out a series of 
waves, and produced stationary nodes in the room. 
This idea was found to be incorrect, for the size of 
the resonator determines the position of the nodes. 
The oscillator has one definite periodic time, but its 
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effects subside very quickly. The resonator effects, 
on the contrary, persist, and are reflected back from 
the metal screen. If the two are separated by a 
quarter wave length, the reflected wave: einforces 
the resonator ; if at half-wave length the two are n 
opposition. 

It is marvellous what Hertz could do with simple 
apparatus. Even now, with his writings before us, 
it is difficult to repeat his experiments, and it must 
have been far more so for him groping in the dark. 
However, he proved that radiations could be 
reflected, refracted, and dispersed. Dr. Fleming 
repeated many of these experiments, but as sparks 
are almost invisib!e in a lecture-room, he worked 
with a coherer, or Branly tube. This, as is gene- 
rally known, is a tube containing two silver ter- 
minals connected by a number of nickel filings. It 
is practically an insulator against a pressure of 
1 to 2 volts, but above that pressure it suddenly 
breaks down and becomes conducting like a spark 
gap. The effect was shown by the apparatus de- 
picted in Fig. 4. The terminals of a battery were 
connected through a long wire. A second circuit 
contained a Branly tube and a galvanometer. This 
circuit could be made a shunt to the first, beginning 
at the bottom of the loop, where the difference of 
potential was almost nil, and being gradually raised 
until the increased P.D. broke down the resistance 
of the coherer, and moved the index of the galvano- 
meter. Similarly, an oscillating current affects the 
filings and opens a path for itself. 

Dr. Fleming had a transmitter and receiver, 
both enclosed in metal boxes, except at one point, 
so that the waves came from the receiver in one 
definite direction, and could only enter the trans- 
mitter when they were directed into the opening 
in its box. The transmitter comprised an induc- 
tion coil, a condenser, and a pair of brass balls with 
a spark gap between them and opposite an open 
pipe leading out of the box. The receiver was a 
Branly tube opposite the opening in its box, and 
connected to a battery and a relay which rang a bell, 
these latter being enclosed in the metal box. It was 
first shown that the transmitter would only set the 
bell ringing in the receiver when the two openings 
were opposite to one another. Some substances 
placed between the two. cut off communication, 
while others did not. Among the opaque bodies 
were sheet iron, tinfoil, silver paper, perforated 
zinc. Among transparent bodies were gutta-percha, 
paraftiin wax, window glass, wood, cloth, and 
paper. Metal grids are opaque when the bars are 
parallel to the axis of the spark gap, and opaque 
when at right angles to it. A paper of pins cuts 
off the radiations when the pins are parallel to the 
axis of the spark gap, because the current 
in them creates a magnetic field which is 
opposite in effect to that created by the oscil- 
lating current in the gap. A glass bottle is 
transparent ; filled with water, it is opaque, but 
with paraffin oil it is transparent. ethylated 
spirit, which contains water, is opaque, amyl 
alcohol is opaque, olive oil transparent, acetone 
opaque. All substances which contain water in a 
fair quantity are opaque, such as the human body ; 
a dry cloth is transparent, but a wet cloth opaque, 
a dry brick transparent, and a wet brick opaque, 
and so on. What is the explanation of some 
liquids being opaque and others transparent? It 
is found that when the square of the refractive 
index is about equal to the dielectric constant, 
that the substance is transparent. For instance, 
the dielectric constant of sulphur is 4.73, and 
the square of the refractive index 4.89; sul- 
phur is transparent to electric oscillations. Elec- 
tric waves are capable of refraction, and there- 
fore can be influenced by prisms and lenses. Hertz 
made a large prism of pitch, and Dr. Fleming had 
a prism of paraffin wax at the lecture. He placed 
the transmitter in such a position that its axis made 
an angle of about 120 deg. with that of the re- 
ceiver. In this condition the one could not affect 
the other. But by interposing a prism in the path 
of the rays, they were twisted and directed into 
the receiver, the bell of which rang. The reflec- 
tion of rays was shown by putting the axes of the 
instruments at right angles, and bending the rays 
by reflection from a piece of sheet iron held at an 
angle of 45 deg. ; the same result was attained by 
reflection from the lecturer's hand. Any opaque sub- 
stance will act as a reflector, such as a wet duster, or 
. the surface of water. This explains Mr. Marconi’s 


greatersuccess in telegraphy over sea than over land. 
The radiations that fall on the water are reflected 
upwards again, while of those that fall on earth, 





are in part, at any rate, absorbed. Mr. Marconi 
found that when his instrument would only just give 
readable signals between two stations 40 miles 
apart on shore, they would act splendidly between 
two stations separated by 40 miles of sea. A few 
wet days will greatly improve the sending over 
land, because the earth gets fairly wet, and be- 
comes opaque to electric waves. The range of 
Mr. Marconi’s apparatus in South Africa was 
greatly restricted by the dryness of the soil ; all the 
waves that touched the earth were absorbed, and 
thus the influence of the radiation died out very 
rapidly, and messages could not be transmitted so 
far as was anticipated. 

Dr. Flemiog had a lens of paraffin wax, and with 
this he focussed the rays proceeding from the 
transmitter on to the receiver. The instruments 
were first put so far apart that the second was 
not affected. The lens was then placed between 
them, and the bell rang. It is possible to make 
a spectroscope with paraffin prisms and lenses, 
and to sort out the electromagnetic waves, just as 
light waves are ranged in a spectrum. Dr. Fleming 
had on the wall a hypothetical spectrum, com- 
mencing with ultra-violet rays of Gam millimetre 
wave-lengths, and proceeding right through the 
visible colours into the dark rays beyond. Then 
came a long unknown region of waves which physi- 
cists have not been able to produce, and at the 
far end were Hertzian waves of 8 in. length, and 
more. The twoends of the spectrum are known to 
us ; one end affects our optic nerves, and the other 
end can be explored by means of the spark gap and 
the coherer. The middle portion of the spectrum 
has yet to be investigated. The lecturer concluded 
his remarks by referring his hearers for further 
information to Dr. Hertz’s memoirs (translated by 
Jones), to the works of J. J. Thomson and Poin- 
caré, and to Dr. Larmor’s ‘‘ Ether and Matter.” 
He said that in the future the electrical engineer 
must become the ether engineer if he wished to 
survive among the fit. 

We fear we have done scanty justice to Dr. 
Fleming’s most interesting lectures. The very 
qualities which render him so delightful to listen to 
—his rapidity, his happy inspirations of the 
moment, his incisive manner—render him very 
difficult to report. We are promised, however, 
an account of his lectures, revised by himself, in 
the Society of Arts Journal during the Christmas 
holidays, and to that publication we refer those 
of our readers who wish to pursue the subject fur- 
ther. It isthe most interesting scientific topic of the 
day ; it is not so long ago that the student looked 
upon the time spent on electrostatics as wasted, 
longing to get forward to batteries and dynamos. 
Now it almost appears as if this despised depart- 
ment of knowledge held the key to the constitution 
of matter. 





A MASTER PATENT FOR AUTO- 
MOBILES. 


In the United States a master patent is held 
by the Electrical Vebicle Company, and, unless 
it is upset by the Courts, there is every likelihood 
that a royalty can, and will, be claimed on every 
petroleum-driven automobile in that country. The 
patent was applied for by Mr. George B. Seldon, a 
patent attorney, on May 8, 1879, that is nearly 
twenty-two years ago, and it has yet nearly twelve 
years to run. The idea of taking toll on a 
flourishing industry for twelve years is enough 
to make all the dead-and-gone inventors turn 
in their graves. The whole affair is a revela- 
tion of what can be done under the United States 
Patent Law by one who has studied its peculiarities. 
It hinges on the fact that up to 1897 an application 
for a patent was not considered to be abandoned 
until two years had elapsed without a reply from 
the inventor to an objection raised by the Patent 
Office. It was, therefore, only necessary to in- 
corporate in an application something to which 
the authorities would be sure to object to obtain 
two years’ extension of time. In Mr. Seldon’s 
case the correspondence and negotiation occupied 
from May 8, 1879, the date of the application, to 
November 5, 1895, the date of the patent, a period 
of 163 years. According to the Scientific American 
the application was rejected on May 31, 1879, and 
an amendment was filed on May 26, 1881, after an 
interval of two years, all but four days. The 
amendment was rejected on June 17, 1881, and 
was followed by a second amendment on May 15, 








1883. This was rejected on May 46, 1883, 
and a further amendment was filed May 18, 
1885, this time seven days being saved from the 
two years. An official letter sent to Mr. Seldon 
on June 15, 1885, was not acted upon until 
June 13, 1887, only one day before the expiration 
of the two years of grace. Another rejection on 
June 21, 1887, was answered by a letter dated 
April 13, 1889, and by an amendment filed June 10, 
1889. Mr. Seldon was requested on June 14, 1889, 
to furnish a ‘‘smooth copy” of the specification 
prior to issue, but although the specification was 
otherwise ready for allowance, it was not until 
June 5, 1891, that the substitute specification was 
filed. An official letter of July 1, 1891, demanded 
a new oath prior to issue; the oath was taken on 
June 28, 1892, less than a year being required in this 
case. Then fortune intervened in Mr. Seldon’s 
favour in a remarkable manner. This case was 
transferred to another examiner, who took a dif- 
ferent view of it from his predecessor, and on 
July 29, 1893, he rejected some of the claims pre- 
viously allowed. The next amendment was filed on 
April 1, 1895, and the patent was finally granted on 
November 5, 1895. . 

It will be remembered that at the date of the first 
application the automobile was scarcely thought 
of, and a patent with seventeen years to run would 
not have been of great value. At the date of the 
grant, however, the manufacture of automobiles 
was being taken up in all the great centres of 
America, and there was the prospect of a business 
the magnitude of which no one can predict even 
now. The delay has converted an invention which 
was far ahead of its time into a patent which has 
arrived like a bolt from the blue. Further, it has 
enabled everyone of the original claims to be aban- 
doned, and new ones to be drawn in the light of 
fuller knowledge. We do not know whether the 
later claims are wider or narrower than the old 
ones, but they are certainly wide enough. The 
first reads thus : 

‘*The combination with a road locomotive, pro- 
vided with a suitable running gear, including a pro- 

lling wheel and steering mechanism, of a liquid 

ydrocarbon gas engine of the compression type, 
comprising one or more power cylinders, a suitable 
liquid fuel receptacle, a power shaft connected with 
and arranged to run faster than the propelling 
wheel, an intermediate clutch or disconnecting de- 
vice, and a suitable carriage body adapted to the 
conveyance of persons or goods.” 

It would be a very difficult, if not an impossible, 
task to design a petrol automobile that did not 
infringe this claim; and certainly the attempt 
would not be worth making unless the holders 
of the patent endeavoured to suppress the industry. 
It remains to be seen what the American Courts 
will do. Already one case has been tried in the 
United States Circuit Court for the Southern Dis- 
trict.of New York. It was urged that the patent, 
on its face, was void for lack of patentability ; that 
the specification conceded that all the elements of 
the combinations of the claims were old ; that 
steam engines had long been employed to propel 
read wagons; that liquid fuel had m used to 
generate steam ; and that gas engines were old, 
and their use, as well as that of other motors, had 
been proposed for tramcars and like vehicles. It 
was argued that the substitution of a gas engine 
for a steam engine to propel a vehicle did not 
require inventive faculty. The judge, however, 
brushed aside all the arguments on the ground that 
matters were very different in 1879, and that what 
appeared very easy and simple now was not neces- 
sarily so at that date. e patent, therefore, 
stands for the present. It is in strong hands, but 
it is certain that the general body of manufacturers 
will not be disposed to admit its validity until they 
have taken the opinion of the highest court in the 
United States. Even a moderate royalty would 
amount to an immense sum which would be worth 
fighting for. Here we may congratulate ourselves 
that it is impossible to get a patent dated forward 
in this remarkable manner. 





ELECTRICAL LOCOMOTIVES AND 
MULTIPLE-DRIVEN AXLES. 
By Epwarp H. Tyr. 


In considering the application of electric traction 
to full-sized railway systems, one of the first ques- 





tions that offers itself for solution is, whether the 
haulage shall be by locomotive or by distributed 
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motors. There are four factors underlying the 
question which are entirely distinct, although they 
act and re-act on each other. They are: 

1. The problem of applying sufficient power to 
heavy trains with high acceleration. - 

2. The question of economy, by reducing the 
total weight of-train and locomotive. 

3. The subdivision of trains into self-propelling 
units. 

4. The possibility of being able to control the 
trains from either end. 

That these factors will vary in relative import- 
ance, according to the circumstances of the railway to 
which they apply, is obvious. There are, besides 
the above-mentioned factors, general considerations 
depending on convenience rather than on essentials ; 
and as these will vary in every case, it seems clear 
that a decision as to the best system to adopt can 
only be arrived at after an examination of all the 
circumstances. The alternative methods of electric 
haulage may be classed as follows : 

1. By locomotives. 

2. By motor-coaches at each end of the train, 
the leading motor-coach hauling the train, and the 
end coach trailing, or both ends working. 

3. By independently-driven axles throughout the 
train, controllable from either end only. 

4, By independently-driven axles throughout the 
train, each unit having its own controllers, which 
are actuated from master-controllers from either 
end of the train. 

S> far, the locomotive system holds the field in 
almost every case where electric train haulage has 
taken the p'ace ofsteam. That isto say, for trains 
of 100 tons and upwards. It is only fair to say 
thit the system has been rather imposed than 
chosen. The feature of railways, as distinct from 
tramways, is that each company is merged in one 
vast network of lines, over which neighbouring 
companies run their rolling stock, without regard 
to the limits of their own systems. It follows that, 
pending the universal adoption of electric traction, 
which is not even in sight, the service will be a 
mixed one, and it will be necessary to handle the 
ordinary rolling stock of any company possessing 
running powers. The only means of applying 
electric traction to this influx of through trains is 
by electric locomotives. The electric locomotive, 
therefore, has its reason for existence, and in spite 
of the competition of other more loudly-voiced 
metheds, it is not likely to be superseded for 
many years. 

The electric locomotive is necessarily ponderous 
for the purpose of adhesion, but the whole of that 
weight is not by any means principally that neces- 
sary for adhesion, but represents largely the weight 
of the apparatus for traction, whether placed on a 
locomotive or on the axles of the train. Let us 
take the case of a train weighing 200 tons, which 
has to accelerate at 1 ft. per second on a grade of 
1 in 60. The weight of the locomotive will be 
about 65 tons. The number of coaches on the 
train are 13, and therefore each coach is respon- 
sible for, say, 5 tons of electric traction apparatus. 

Assuming two motors to each coach of suitable 
power for taking their share of the work of pro- 
pelling the train, and adding the weight of con- 
trollers, rheostats, conductors, suspension bars— 
and not omitting the fact that the trucks must be 
stronger, and consequently heavier, if used as 
traction trucks—it is clear that not less than 44 tons 

ver coach will be accounted for by the equipments. 
“hat is to say, a saving of 6$ tons will have been 
effected out of a total of 265; a saving of 2 per 
cent. of weight. 

The weak point of the electric locomotive is 
ra‘her its limitations in the direction of tractive 
effort than as being an unnecessary weight. It has 
been generally assumed that, as regards application 
of power to the wheels, the eleetric locomotive is 
easily ahead of its steam brotuer. As a matter of 
fact, the restrictions of space and the limitations of 
the permissible voltage of the current, place the 
electric locomotive, if comparison is made, some- 
what at a disadvantage. The space available on 
any one axle of the locomotive is strictly limited. 
If geared motors are employed, the gearing takes 
away so much of the space along the axle. The 
clearance from the height of the rail limits the 
dimension as to diameter, and no considerable relief 
is to ba obtained by increasing the diameter of the 
driving wheels, since by doing so the gear ratio is 
affected unfavourably. 

With gearless motors the conditions are even 
more unfavourable. Io fact, the tractive effort 





that can be exerted by a locomotive must depend 
eventually upon the number of its axles. There 
are limitations also in this direction, depending 
upon the wheel-base allowable, so that the possi- 
bilities of the electric locomotive are easily reached. 

Apparently, much the same impasse has been 
reached by steam locomotives, as it is quite customary 
with many companies to draw their main expresses 
with two express locomotives. The conclusion 
would therefore seem to be that, so long as the 
electric locomotive can do its work, other things 
being equal, there is no great advantage in dividing 
the power among the axles of the train. 

The method of hauling by motor coaches at either 
end of the train, of which only one is in use, appears 
to be practically a locomotive system. It amounts 
to hauling about a full-powered locomotive, for the 
convenience of having it instantly available without 
shunting when wanted. 

The double-motor coach system, one pushing and 
one pulling, and both controlled from either end, 
is a distinct step towards independently-driven 
axles. Where the train is a short one, or the line 
is an exceptionally straight one, this arrangement 
has given excellent results. But with long trains 
on curves, it has been found that the wear on the 
rails and the flanges of the wheels becomes exces- 
sive ; and in the opinion of some authorities the 
system is not without increased danger of derail- 
ment. It is, however, possible, to add one or more 
motor coaches in the middle of the train, and so 
approximate to the ideal of having every weight- 
bearing axle separately driven by a motor. In 
practice, however, it would neither be economical 
in weight of apparatus, nor in efficiency of motor 
design, to equip each axle of a train with separate 
motors. Granted sufficient space to place a motor, 
the larger the unit motor, the more efficient it will 
be, and the greater its pro rata output for a given 
weight. 

The practical application of the separately-driven 
axle ideal would, hicsbinn, seem to be the uniform 
distribution throughout the train of a limited 
number of motors, all controlled from either end 
of the train as a whole. 

It is necessary to distinguish clearly between 
such a system and the multiple unit system. The 
theory of the latter is a train composed of inde- 
pendently-equipped coaches which, when coupled 
up mechanically and electrically, shall form a train 
having the same tractive characteristics as any one 
coach. 

The conception is a bold one, and the embody- 

ment of it is, perhaps, the most wonderfully and 
perfectly complex mechanical organism that the 
ingenuity of man has ever produced. Its scope, 
plainly, is in the field of electric tramways, where 
single motor cars, converging on to some main 
artery of traffic, are coupled together, and de- 
spatched at a high speed on a suburban line, which 
is, to all intents and purposes, a high-speed rail- 
way. 
The characteristic of the system is not the avail- 
ability of passenger weight for adhesion purposes, 
nor yet the subdivision of power for the purpose 
of space. These are its attributes. But the dis- 
tinctive feature of the system is its capacity to 
form, and then disperse. Where this loutere is 
desirable, the multiple unit system offers such 
inducements that its adoption is only » question 
of time. 

For suburban railway service, such as we now 
know it—namely, for long trains starting from ter- 
minal stations with their full complement of pas- 
sengers—the question of breaking up of trains does 
not come in. It is conceivable that it might be 
desirable in some cases, but in the great majority 
of cases the long close-coupled made-up trains are 
the only arrangement that can cope with heavy 
traffic. If the trains are not to be broken up, there 
is no object in equipping the train with controllers, 
master-controllers, and all the necessary air or 
electrical connections, as the case may be. It is 
not to be forgotten that all apparatus, and especially 
apparatus on which the lives of men rss. pees 
be frequently, even daily, overhauled. The fewer 
units the easier will be the work of inspection and 
repair. It is, therefore, hardly conceivable that 
multiple unit control will be adopted for made-u 
trains, merely because it is a very perfect meth 
of controlling a number of motors. There are 
simpler methods of controlling a number of motors 
from either end of a train, which are quite as per- 
fect under the simpler conditions of made-up trains 
as the multiple unit system, There is one further 





condition of economical haulage which has not yet 
been mentioned, viz., that the weight of the loco- 
motive, or of the equipments, shall bear some 
reasonable proportion to the weight of the trains 
they haul. 

It may be convenient to run light trains during 
certain hours of the day, for which the full-powered 
locomotives would be unn ily heavy. Granted 
that every unit of passenger-carrying capacity 
should have its own quota of traction apparatus, 
the question must be answered as to what con- 
stitutes such a unit, It cannot be seriously main- 
tained that a single coach constitutes a train unit, 
in the same way as asingle tramcar may be so 
accounted. A light train will not consist of less 
than half a full train for a given service, and may, 
therefore, fairly be considered as a train unit. To 
satisfy the conditions of proportional weight of 
locomotive to the train, it will be necessary to pro. 
vide locomotives of, say, 25 tons for light trains, 
and two coupled locomotives of similar weight for 
the full trains. The coupled locomotive; would be 
controlled by one set of drivers from the front loco- 
motive, by means of electrically-coupled controllers, 
This arrangement seems to be the logical adapta- 
tion of the multiple unit system to railway trains, 
and possesses nearly all the characteristics of the 
system as applied to tramway units. 

One final important point has yet to be con- 
sidered, viz., the maximum weight on the axles of 
any one pair of wheels. Assuming locomotives 
of 50 tons, with two-six wheeled bogies and two 
motor coaches with two four-wheeled bogies and two 
motors, the weight per wheel is approximately 
equal in each case. The proportion of deadweight 

r axle is, however, greater in the locomotive than 
in the motor coach, and in this respect the locomo- 
tive is at a disadvantage with the former. It is, of 
course, throughout these remarks assumed that 
the motors are geared and spring-supported on 
at least one side. The spring-cushioned sleeve 
arrangement, in conjunction with a geared motor, 
will probably be found to be teo extravagant in the 
space necessary for its adoption. 

The conclusions the writer arrives at are, there- 
fore, these: Where the total effort required is 
not more than can be exerted by a 50-ton loco- 
motive, equipped to haul up to its full limit of 
adhesion, and where the question of control from 
either end without shunting is not an essential, 
the separately-driven axle system does not offer 
any advantages commensurable with its greatly- 
increased complication. Where the power required 
is in excess of the above, the alternative lies be- 
tween multiple-driven axles and coupled locomo- 
tives. The general question of convenience would 
even here seem to pronounce in favour of the 
coupled locomotive. There is an undoubted ad- 
vantage in having the equipments separate from 
the coaches, so that a defective locomotive may be 
substituted without breaking up atrain. If, how- 
ever, the trains must be controllable from either 
end, then some kind of multiple-driven axle 
arrangement is necessary ; although, if the traftic 
is frequent enough to make shunting impossible, 
it should be worth while to end the line in a loop 
connecting the up and the down rails, as is about 
to be adopted by the Central London. 





WARSHIP CONSTRUCTION IN 1900. 

Tue total tonnage launched within a given 
period in any year affords a rough, although 
convenient, measure of the activity in the industry 
during such period, and the percantage of in- 
accuracy is probably not great when the work of 
the United Kingdom, or of a large district, is 
concerned ; but in a more limited area, or with one 
or two firms, the floating of a large ship included 
within the year ‘‘ by a spurt,” or delayed a day or 
two, may give a wrong impression if the standard is 
too arbitrarily enforced for purposes of comparison. 
This is exactly the case with the ‘‘ output” of the 
Royal Dockyards during the year now closing. Only 
four small vessels have been launched, the total ton- 
nage being but a fourteenth part of that of each of 
the two preceding years. But notwithstanding this, 
the year has been one of great activity. The staff has 
been maintained at over 26,500, and the full vote of 
24 millions for labour and 4 millions sterling for ma- 
terial will be more than earned—an experience which 
is not at present common to private naval work. 
Six battleships are being rapidly brought forward to 
the steam-trial stage— three will be ready within the 
next three or four months—while two battleships 
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and two armoured cruisers will be launched within 
the same period ; already new ships of the 
same type are being prepared to be at once laid 
down on the berths when vacated. Thirty ships 
have been commissioned at the home ports, of 
which 12 were new vessels. Extensive overhauls 
were, or are, being carried out in the case of 
29 vessels, the cost running up to close upon 
750,0001. With such a large Fleet, an increasingly 
large proportion of dockyard time must be devoted to 
this work of keeping the Fleet in good fighting 
trim. In the case of many new ships and 16 de- 
stroyers, steam trials were carried out, so that the 
record of actual work, apart from the mere statistics, 
was very considerable and satisfactory. There has 
been an absence of friction, notwithstanding the 
great body of workers, a condition largely due to 
the progressive policy of the Director of Dockyards, 
and here we may associate ourselves with the 
general feeling of congratulation in the service at 
the dignity of knighthood recently conferred upon 
Sir James Williamson. The changes effected this 
year in the administration of the dockyards included 
the appointment of an electrician, with high profes- 
sional training, at Portsmouth, for the conduct and 
direction of all electrical work on ships. &. ; the 
general introduction of the rating of inspector in all 
trades ; and an increase of pay to the following: 
Established and hired bricklayers and masons 
varying from 6d. to 2s. per week; established 
and hired ropemakers of 1s. per week ; instructors 
to engineer students, allowance increased from 8d. 
to 1s. per day. 

But to return to the vessels launched, these may 
be dismissed in a few words, so far as the dockyard 
vessels are concerned. From Portsmouth there 
was floated out, the Pandora, the last of the ‘‘P” 
cruisers, of 2200 tons and 7000 indicated horse- 
power, to steam 20 knots. This vessel was not 
only constructed, but engined, at Portsmouth, and 
took a very long time to build. Indeed, she was 
inadvertently included in our vessels launched last 
year, but the figures have since been carefully 
amended, so that comparisons may be accurately 
made. The other three vessels were sloops, launched 
at Sheerness ; two, the Shearwater and Vestal, of 
980 tons each, and the third, the Espiegle, of 
1070 tons. The last-named is specially interesting, 
because she is being engined by the Wallsend 
Slipway and Engineering Co., who are new to naval 
work, although their general manager, Mr. Andrew 
Laing, has a long list of successes to his credit 
while he was at Fairfield. The boilers, too, are of 
the Babcock and Wilcox type. The same firm 
will similarly equip another sloop, and a 12,500 
indicated horse-power second-class cruiser, so that 
this steam generator, increasingly popular in the 
merchant. service and in the United States, will 
have an extensive trial in our Navy. 


TaBsLE I.—Fighting Vessels Launched. 
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ao No. | Tons. | Horse- Ship Com- 
| ‘ower. pleted. 
In 1900 | | | £ 
Dockyards  ..  .. —«.|. «4 ~| +5230! 11,200 394,600 
Private yards (H.M.S.) ..| 17 | 80,874} 125,800 2,531,600 
7 (foreign) ..| 8 | 25,827/ 42,750 1,925,000 
Total in 1900 .. 29 | 61,431| 179,750 | 4,851,200 
In 1899 | 
Dockyards 6 | 900} 78,000 4,901,100 
Private yards (H.M.S8.) 12 | 58,22z{| 111,000 = 3,791,000 
(foreign) |. 16 | 47,170} 124,000 3,767,000 
| 
Total in 1899 .. | 34 | 167,292 | 313,000 12,459,100 
In 1898 
Dockyards  .. .. ~~ «| 8 | 70,955| 84,800 | 4,441,000 
Private yards (H.M.S.) +-| 22 | 70,033; 168,800 4,242,000 
” (foreign) ont eed 52,365 | 144,250 3,480,000 
Total in 1898 .. ..| 48. | 193,358 | 397,850 12,163,000 





Nor do the British warships launched from 
private yards bulk large. Last year was an excep- 
tionally busy year ; the total for 1900 is the lowest 
for six years, as is shown on Table II. Two 
armoured cruisers were launched—the Aboukir, 
from the Fairfield works, and the Hogue, from the 
Barrow establishment of the Vickers Company, 
both of 12,000 tons and 21,000 indicated horse- 
power, to steam 21 knots; and, excepting two 
980-ton sloops launched by Messrs. Laird, of 
Birkenhead, the remainder of the additions to the 
British Navy floated were torpedo-boat destroyers. 

Messrs. Brown, of Clydebank, launched three— 
the Thorn, Tiger, and Vigilant ; Palmers Company, 
three—Myrmidon, Kangaroo, and Syren; Haw- 
thorn, Leslie, and Co., three—Racehorse, Roebuck, 


and Greyhound ; Laird Brothers, two—Lively and 
Sprightly ; the Fairfield Company, the Ostrich ; 
and the Vickers Company, the Vixen. 

But, as we shall presently show, the coming year 
will make up the average. Table I. gives the 
tonnage, power, and cost of the fighting vessels 
launched ; we shall deal with the foreign ships 
later. Meanwhile, it may be noted that this year’s 
total of vessels launched for the British Navy 
includes two 12,000-ton armoured cruisers, one 
third-class cruiser, five sloops, and thirteen 30-knot 
torpedo-boat destroyers, the total tonnage of the 
18 vessels being 35,604 tons, and the indicated 
horse-power 137,000, while the cost completed will 
be almost 3 millions sterling. In 1899 there 
were 18 vessels launched ; but six of them were 
battleships and two armoured cruisers, the 
remainder being small craft, so that the tonnage 
was 120,122 tons, and the cost completed 
8? millions sterling; 1898 was also a battleship 
year, and the 30 vessels floated, made up 140,988 
tons, and represented an ultimate value as fighting 
ships of 6,683,000. In 1897 the total was 65,996 
tons and over four millions sterling. 


TABLE II.—Eleven Years’ Production of British 
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Navy Ships. 
Dockyard. Private Yard. Total. 
Year 
No. Tons. No. Tons. No. Tons, 
1890 8 22,520 «13 42,475| 21 | 64,995 
1891 8 68,100) 10 39,150; 18 107,250 
1892 9 50,450; 13 90,750; 22 | 141,200 
1893 9 32,400 5 1,919; 14 | 34,310 
1894 8 | 26700! 19 | 4,825] 27 | 31,595 
1895 8 70,350' 28 | 66,412; 36 | 136,762 
1896 9 70,970 26 | 36,515| 35 | 108,485 
ae ee 31,885 | 22 | 34,111| 26 65,996 
1B.) of 8 70,955 | 22 70,033 | ~ 30 | 140,988 
1999 6 |_—Cl 6 900} 12 53,222| 19 | 120,122 
1900 | 4 5,230| 17 | 30,374; 21 | 35,604 
Totals | 81 


| 469,786 | 269 
! 





But the first year of the new century will make 
up for this decrease in naval activity, which is only 
apparent. Indeed, the year of the millenary of the 
formation of the Navy will be appropriately enough 
a record in launches. Devonport, which, as shown 
in our next Table, did not launch any new vessels, 
will complete two battleships for commission, and 
will within two months launch a third, the 14,000- 
ton battleship Montagu, and in an adjoining berth 
there will be laid down, and probably launched, 
the 15,000-ton battleship Queen, while a second- 
class cruiser, the Encounter, of 5800 tons, will be 
laid down also, the machinery of 12,500 indicated 
horse-power, to give 20} knots, being entrusted 
to this dockyard, which has been specially suc- 
cessful with new engine work. Chatham, which 
also floated no vessel this year, while commis- 
sioning two battleships, will in February launch 
the Albemarle, and there will be laid down in the 
vacated berth the battleship Prince of Wales ; 
and there will also be commenced the Chal- 
lenger, sister ship to the Encounter, but to be 
fitted with Babcock and Wilcox boilers and machi- 
nery by the Wallsend Company. Pembroke, the 
third yard without a launch to credit this 
year, will launch the 14,100-ton 23-knot armoured 
cruiser Drake and the 9800-ton 23-knot armoured 
cruiser Essex ; while in the place of the latter the 
Cornwall, another of the same class, will be laid 
down. Of this type, commonly called the ‘‘County” 
class, ten in all have been ordered. Another of 
them, the Kent, will be launched at Portsmouth, 
and in the vacant berth the Suffolk will be laid 
down. Sheerness will confine her attention to the 
sloops which police the fringes of the Empire. 


Taste III.—The Production from each Naval Yard. 




















| Eleven 
1900. | 189% | 1898. 
Sad ee a ee 
: | j 

No. Tons. |No.} Tons. | No | Tons. No.| Tons. 
Portsmouth | 1 2200 | 1 | 15,000 | 1 | 15,000 17 | 158,885 
Chatham .| — — |2 | 17,200 | 2 |27,950' 16) 145,480 
Devonport | — _ 2 | 30,000 | 2 (15,085 20, 97,585 
Pembroke ..| — _ 1 4,700 |1 (11,000 11 94,615 
Sheerness ..| 3 3030 | — | —_ 2 | 1,920 18 | 25,945 
Totals..| 4 5230 | 6 | 66,900 8 | 70,955 82 | 517,4€0 


It will thus be seen that two battleships and 
three large 23-knot armoured cruisers, with a 
second-class protective deck, will be floated next 
year from the Dockyards. From private works 








the number will be still more extensive—probably 


four battleships, three 14,100-ton 23-knot cruisers, 
and three other armoured cruisers, so that 
this. year’s small total is not alarming. The 
battleships are the 14,000-ton 19-knot ships 
ordered in July of last year—the Duncan and 
Cornwallis building at the Thames Iron Works, 
Blackwall; the Exmouth being constructed in 
Messrs. Laird’s graving dock at Birkenhead ; and 
the Russell at Messrs. Palmer’s at Jarrow-on- 
e. The ‘‘ mighty cruisers” Leviathan, Good 
ope, and King Alfred, were laid down in the 
autumn of 1899 at Clydebank, Fairfield, and Barrow 
respectively—three well-known naval _establish- 
ments. The only remaining of the six ships of the 
Cressy class to float, is the Euryalus at Mickers’ 
Works at Barrow, and she will be launched 
in March. The first of the class—the Cressy— 
has passed through her trials ; the Sutlej from 
Clydebank will follow in February ; and there 
seems no reason why the others should not 
be completed within the contract time. Of the 
ten cruisers of the County class, four are build- 
ing in the dockyards, and to these we have 
referred. The Fairfield Company are building two 
of the others, the Bedford and Donegal, and the 
former will be launched next year. The London 
and Glasgow Company have the Monmouth and 
Cumberland, and the former will be floated next 
year 3: while Messrs. Beardmore and Co., who have 
taken over. the old and famous establishment of 
Robert Napier, will build the Berwick, which with 
one of the dockyard ships, will be fitted with en- 
gines and Niclausse boilers by Messrs. Humphrys, 
Tennant, and Co. The other ship of the County 
class—the Lancaster—is to be built at Elswick, and 
along with one of the recently-ordered dockyard 
ships, will be engined by Messrs. Hawthorn, Leslie, 
and Co. With the exceptions named, all will have 
Belleville boilers. In Table IV. we have tabulated 
the ships on hand. Of the battleships, three in 
the dockyards have been launched, and of the 
cruisers, three of the contract vessels are afloat. 
TABLE 1V.—British Warships in Process of Construction. 




















. A 
| Battleships. a —_ 
| or Dae 
|No.| Tons. |No.| Tons. | No.| Tons. 
Dockyards «4 ..| 7 | 108,000} 5 53,300 | 6) 15,880 
Clyde 7 elo} 10 | 111,000 | — _ 
Thames .| 2} 28,000} — a 6 900 
Tyne aX 1 14,000; 1 9,800 | — _ 
Birkenhead vs .-| 1) 14,000} — _ 2 1,960 
Barrow-in-Furnace +] —_ - 3 | 38,100; — _ 
Total 11 | 159,000 | 19 | 212,200 a 18,740 





The list is a formidable one,especially when it is 
remembered that we have excluded vessels already 
completed although not tried, as well as three 
battleships and an armoured cruiser, which should 
go their trials before May next. We have thus a 
total of 44 vessels of 389,940 tons, excluding eight 
or nine destroyers which also are nearly ready for 
trial. Itisa Tist which at once shows the immense 
responsibilities undertaken by Sir William H. White, 
K.C.B., the Director of Naval Construction, who 
prepares the design of all these vessels. Their 
worth in fighting trim will probably be over 25 
millions sterling. 

The new work included in Table IV.—that given 
out this year—includes for the dockyards two 
battleships, two armoured cruisers (County class), 
two improved Hermes, and two sloops, with a total 
displacement tonnage of 63,340 tons. From 
spn firms there were ordered eight vessels of 

,820 tons, and machinery for 14 vessels totalling 
182,800 indicated horse-power. Two of the 
dockyard ships will be engined in the dockyards, 
so that the total power for the 16 vessels is 196,700 
indicated horse-power, and the tonnage 103,000 
tons. The Clyde secured orders for 29,400 tons 
and 59,000 indicated horse-power; the Tyne for 
9800 tons and 57,900 indicated horse-power ; the 
Thames for 620 tons and 50,900 indicated horse- 
power ; and Belfast the engines for a battleship of 
15,000 indicated horse-power. 

Before proceeding to deal with the British war- 
ship steam trials of the year, it may be stated that 
the ay warships launched included the 
Japanese battleship Mi , of 15,200 tons and 
15,000 indicated horse-power, built by the Vickers 
Company at Barrow-in-Furness; the Japanese 
cruiser Iwate, of 9750 tons and 14,500 indicated 
horse-power, built by Sir W. G. Armstrong, 








Whitworth, and Co., at Elswick ; a gunboat, the 
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Cidade de Manaos, of 120 tons and 350 indicated 
horse-power, built by Messrs. Napier and Miller, 
Limited, Yoker ; two gunboats for the French Na 
by Messrs. John I. Thornycroft and Co., Chiswick 
—the Argus and Vigilante—of 130 tons and 550 
indicated horse-power, with a Japanese torpedo- 
boat destroyer, while Messrs. Yarrow have also 
contributed to the list, among others, two Dutch 
vessels, which gave very good results on trials, 
especially in view of their size. 


(To be continued.) 





NOTES. 
Tue Drrecr CuRRENT ARC. 

For a second time Mr, Duddell has had the 
gratification of submitting an excellent and inte- 
resting paper to the Institution of Electrical En- 
gineers. Some 18 months ago, he introduced to 
the Institution his beautiful oscillograph, and by 
its means rendered visible to a large audience the 
remarkable shapes assumed by the waves of poten- 
tial and current, when induction resistances, capa- 
cities, or even arc lamps, were included in the cir- 
cuit. His new paper—a part of which we publish 
on another page—has no connection with the oscil- 
lograph, but the experiments described, and most 
successfully performed before a large audience, on 
the 13th inst., reveal an unsuspected effect, on 
including capacity and self-induction in an arc 
lamp through which a direct current is passed. 
This current, in the experiments shown, was 
supplied from batteries ; and accordingly would, 
in all expectation, be absolutely steady, and with 
a lamp having cored carbons this is the case. With 
solid carbons, and a suitable resistance, self-induc- 
tions and capacities, however, the lamp bursts into 
song, emitting a clear and steady note, which could 
be altered by changing the self-induction and the 
capacity of the circuit. Taking advantage of this 
fact, Mr. Duddell had arranged a keyboard, the 
keys of which cut capacities into the circuit. This 
keyboard gave a range of two octaves, and on it 
one of the lecturer’s assistants succeeded in render- 
ing the National Anthem with considerable accu- 
racy. The theory of the matter appears to be that, 
suddenly introducing a capacity into a circuit 
supplying an arc interrupts the arc. With metallic 
arcs the interruption is permanent, and the arc is 
totally extinguished. ith the solid carbon arc, 
however, there is sufficient vapour between the 
carbons to permit of the lamp relighting automati- 
cally. The sharpness of the break obtained when 
a capacity is introduced into a circuit supplying a 
metal arc is remarkable, and acting on a hint from 
Prof. Fitzgerald, Mr. Duddell demonstrated to the 
meeting a possible important practical application 
of this fact. With an ordinary induction coil a 
capacity is permanently coupled up with the 
primary circuit. Mr. Duddell, however, showed 
at the meeting that, by arranging matters so that 
the capacity was cut in and out, the cutting-in 
being made whilst an arc was established between 
the contacts, the spark obtained between the 
secondary terminals was three to five times as 
long as with the usual arrangement. Mr. Duddell 
also suggested that in circuits having high capacity, 
a quick break at the switch was possibly a mistake, 
as an exceedingly high potential might then be 
produced in breaking the circuit. It would, he 
suggested, be cheaper to stand a little arcing at 
the switch rather thas visk the insulation of the 
cables. Mr. Duddell’s paper was illustrated by so 
many experiments, all of which were successful, 
that time ran out, and the only discussion con- 
sisted of a few well-deserved compliments from 
Prof, Ayrton and Prof. Fleming. 


Tin anp CopPER. 


At last there are indications of increased supplies 
of tin to meet the rapidly-growing requirements of 
the world—of America not least—and the price of 
the metal has in the last few weeks suffered a severe 
drop. At the time of writing, Straits tin in London 
was quoted at 115l., after being 112/., as com- 
pared with 1241. 5s. on November 30, 1367. 10s. in 
August, and 143/. in July. The decline of 281. in 
a little over four months is appreciable, and the 
consumer may be quite confident that if the in- 
creased supplies reach respectable proportions, and 
are maintained, as there is every probability of 
their being, the quotation will soon reach a normal 
figure. Two years ago it was 84/., and though it 
may not go so low ag that yet awhile, halfway 
between this and the current price of 115/. seems not 





unlikely. The fall ofthe last week ortwo is attributed 
by Messrs. Robert Katz and Oo. to ‘‘ bear” pres- 
sure in some degree, but in larger measure to ‘‘ the 
absence of special support, and to the alarm of 
speculative holders on seeing each rally followed by 
lower prices than before.” The special support 
refers to the party which has had the market under 
control ever since the phenomenal rise began, and 
it may be the idea of that clique to depress the 
market for its own ends. In that case there may 
come another rise later ; but with the certainty of 
larger supplies, that game must be nearly up. The 
firm named above confirm us when they write that 
‘*tin appears under the influence of larger ship- 
ments, actual and prospective, from the Straits, and 
the extra Banca next year, whereby it looks as if 
supplies would be at least sufficient for require- 
ments. There is also the less cheerful dispo- 
sition in the metal markets generally, whilst 
it is recognised that prices are still high com- 
pared with what they were under ordinary con- 
ditions, and in normal times.” The American 
demand, which was expected to be quite extra- 
ordinary after the re-election of President 
McKinley, turns out to be nothing above the 
average, and the home demand has gone off to 
some extent. It will be seen from what Messrs. 
Katz state that the enhanced shipments are coun- 
ing from the districts which already furnish the 
great bulk of the world’s annual total, and not 
from those other quarters of the globe, which are 
known to contain stanniferous deposits, and which 
seem to have neglected a favourable opportunity 
for their fuller exploitation and development. At 
the end of last month the quantity of tin in sight, 
according to the statistics of Messrs. Ricard and 
Freiwald, was 16,537 tons ascompared with 14,531 
tons at the end of October, 17,834 tons a year ago 
and 20,328 tons in 1898. The less cheerful tone of 
the metal markets generally has been reflected 
upon copper, and though there has been, and 
seems likely to be, no sharp drop in prices, 
the tendency is decidedly downward. Mer- 
ton’s statistics show that on the 15th inst. 
there were 28,792 tons in sight against 29,222 
tons a fortnight back. In the two weeks 9640 tons of 
copper have come, or are coming along, but the 
trade takings were 10,070 tons, which accounts for 
the fall of 430 tons in the visible supply. In spite 
of this the price has fallen 11. 2s. éd. per ton, and 
stands at 71l. 7s. 6d. Consumption still tends to 
outrun supplies, and in the circumstances there is 
not much chance of a big drop. In June, 1898, 
when there were only 28,101 tons in sight, the 
quotation was 49/. 15s.; but at that time consump- 
tion was on a restricted scale, and that makes all 
the difference. 


Some PECULIARITIES OF WaATER.* 


Whilst chemists have been pretty successful in 
finding simple general formule for the compressi- 
bility, vapour tension, and indices of refraction 
of many fluids, these laws seem to fail utterly 
when an attempt is made to apply them to water. 
Thus, Van der Waals showed that Andrews’ experi- 
ments on the density of carbonic acid in the liquid 
and gaseous states could be well represented by the 


formula 
(P + ¥) (v ~ o)=07. 


In this P denotes the pressure, T the absolute tem- 
perature, V the total volume of the fluid, and b the 
volume which it would occupy if its molecules 
were in absolute contact, whilst « and C are 
constants. It will be seen that at large volumes, 
the equation degenerates into the familiar form 

= © With slight modifications this 
formula has been proved to hold very accurately for 
a large number of fluids, whether in the liquid or 
gaseous condition ; but with water no such agree- 
ment has been observed ; and in numerous other 
ways this commonest of all liquids has been shown to 
have very special characteristics of its own. In 
1892 Réntgen, whose name has since become so 
familiar by his discovery of the X-rays, suggested 
that the anomalous behaviour of water could be 





* In last week’s issue we published a letter from Mr. 
James C. Richardson, calling attention to an important 
eee on the pbysics of water, by Mr. William 
Sutherland, of Melbourne. The letter contained a brief 
abstract of the results of the research. We had already 
poeren a fuller account of them, but space had not 

m available for its publication. e@ now — it, in 
the belief that many of our readers will be glad to gain 
further information on this very interesting subject. 





explained by assuming that the liquid as we 
know it is really a solution of ice in true 
water; and in a highly interesting paper pub- 
lished in the November number of the Philoso- 
phical Magazine, Professor William Sutherland, of 
Melbourne, works out the hypothesis in consider- 
able detail. He considers that steam is represented 
by the formula H, O, ice by (H, O), and true water 
by (H, O),. These he distinguishes by the names 
hydrol, trihydrol, and dihydrol. The melting of ice 
he considers is really a phenomenon of dissociation, 
the true melting point of trihydrol being much 
above 0 deg. Cent. This dissociation is accompanied 
by a considerable absorption of heat ; whilst if the 
operation was one of simple fusion, the liberation 
of heat might be expected, since it is marked by a 
contraction of volume. As the dihydrol, which has 
a true melting point much below 0 deg. Cent., is 
formed, the trihydrol dissolves in it ; and the propor- 
tion of the two constituents in water at atmospheric 
pressure and freezing point is about 3 trihydrol and 
# dihydrol. Putting the liquid under pressure 
tends to make the trihydrol pass in the dihydrol 
state ; and in confirmation of this, Amagat has found 
that the abnormal behaviour of water, as compared 
with other liquids, disappears under very high pres- 
sures. Asan instance, ordinary water has an excep- 
tionally high viscosity, owing to its large content of 
trihydrol. By increasing the pressure this viscocity 
diminishes, since some of the trihydrol which is 
below its true melting point, changes into dihydrol, 
which is above its melting point. Again, water has 
an abnormal specific heat, and this unit changes 
little as the temperature is raised from 0 deg. Cent. 
to 200 deg. Cent., whilst with other liquids there is 
generally a considerable increase in this function 
as the temperature rises. The explanation sug- 
gested for this peculiarity is that much of the 
heat needed to raise the temperature of a gramme 
of water 1 deg. is taken up in dissociating the tri- 
hydrol in the dihydrol, so that the proportion of 
the former present in the water at boiling point is 
only about 0.217, in place of :375 as at freezing 
point. The specific heat of water is therefore made 
up of three terms, viz., the heat necessary to raise 
the dihydrol in temperature, that necessary to raise 
the temperature of the trihydol, and finally that ab- 
sorbed on the dissociation of the former constituent. 
At the critical temperature it is probable that water 
is entirely dihydrol. Since the increase of pressure 
increases the proportion of dihydrol, a tension 
should increase the proportion of trihydrol. Hence, 
the proportion of the latter constituent in the sur- 
face film of the liquid should be greater than in the 
general mass. Professor Sutherland opines that 
up to 40 deg. Cent. the surface film consists entirely 
of trihydrol, whilst beyond that point dihydrol 
begins to make its appearance in this layer. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 5. 

RATHER peculiar conditions are developing. The 
advance in billets and sheet bars has not been recog- 
nised by consumers, and scarcely any business has 
been transacted for a week. all kinds of pig iron 
are temporarily depressed, and the only sales made 
are for immediate wants. The production is heavy, 
and consumers are this week buying only as much as 
they must. Forge is 13.50 dols. at Pittsburg ; No. 2, 
15 dole. The American Steel and Wire Company has 
laced orders for billets to cover their requirements 
or six months, and interested parties are endeavouring 
to create the impression that this purchase points to 
stable prices for that period. A private understanding 
probably exists. The Cambria Steel Company is 
expending 250,000 dols. for a universal plate mill, 
especially in view of the demands for shipbuilding 
purposes which will follow the enactment of the 
a pte Subsidy Law. Jones and Laughlins, of Pitts- 
urg, will start their new structural mill of great pro- 
ducing capacity, and this, with other enlargements of 
capacity, will furnish capacity equal to any probable 
needs. Pig iron at Alabama furnaces is 1.00 dol. 
higher than a month ago. All the industries in the 
northern Alabama region are working to fullest capa- 
city. An effort is to be made to remove the Rogers 
Locomotive Works, of Paterson, N.J., to Birmingham. 

The vice-president of the Republic Iron and Steel 
Company has resigned to build up a steel and tube 
company to work independently. There are many 
signs that the steel combinations will not have 
everything their own way. The Earl of Dunmore, 
now at Veaeuree, from Australia, announces that 
he now controls the nickel market of the United 
States, and has recently made valuable purchases 1D 
French New Caledonia. A scheme has been organised 
to build paper mills in Wisconsin to produce 210 tons 
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daily. The psp2r mills of that section are crowd 


with work, and are making money. 


PHILADELPHIA, December 14, 


The placing of an order of 100,000 tons of rails by the 
Vanderbilt lmes at 26 dols. per ton is regarded by 
ral-makers as the failure of the organised effort, 
espscially among Western railroads, to force prices 
down to 22dols. A good many roads will hold back, not 
having confidence in the continuance of present prices 
afcer the prices of ore for 1901 are fixed during the 
latter week in January. The steelmakers have been 
remarkably successful in keeping prices of crude and 
finished steel above what the market regards as a fair 
price. A conflict is threatened between the Carnegie 
Company and the Pennsylvania Railroad over freight 
rates from mills to sea coast. The Carnegie-Bessemer 
roid has come to an understanding with the Buffalo, 
Rochester, and Pittsburg, by which the Philadelphia 
and Erie is reached, which runs to the sea coast. 
Already 350,000 tons of steel have reached the coast 
that way. A few days ago a shipment of 11,000 
tons of steel, filling 500 cars, went over this route. 
The importance of a new route, independent of 
the Pennsylvania Railroad, is understood when 
it is remembered that the daily output of steel at 
these works is about 8000 tons. The policy of the 
Steel Company may or may not be to force the 
Pennsylvania to reduce rates. The present railroad 
rates have been the subject of protest for years. Two 
new railroads, and possibly a third, will probably 
be built in Northern Alabama, to still further develop 
the iron, steel, and coal resources of that famous 
mineral section. The latest enterprise in the coast- 
wise coal trade has been the use of Lake whalebacks. 
They are easily loaded, and hold enormous quantities 
of coal. Another line is to sail from Norfolk, Va., to 
South America, where a large demand for North 
American coal exists. A good deal of attention is 
being given to Dominion coal lands. The Westmore- 
land Coal Company has been organised—capital, 
500,000 dols.—to purchase and operate 38,000 acres 
of coal land in Westmoreland County, New Bruns- 
wick, Steel plates have been advanced 5s. per ton, 
as a result of the heavy demand that has been main- 
tained for four weeks. At present there isa lull in 
all markets, which will probably continue until after 
the holidays, but all conditions are ripe for a very 
Leavy winter and spring consumption. There are 
more probabilities of higher prices in small lots than 
lower prices, but in heavy requirements quotations are 
in fivour of buyers, 





AMERICAN COMPETITION AND THE IRON 
AND STEEL INSTITUTE. 
To THe Epiror or ENGINEERING. 

Sir,—Your correspondent ‘‘ Verax,” in your issue of 
December 14, referring to the Iron and Steel Institute, 
makes the following statement : 

‘The Iron and Steel Institute work is not by any 
means representative of the work doue by British metal- 
lurgists, who mostly prefer to lay their work, whether in 
invention or research, before the local British Iron and 
Steel Institutes of Staffordshire, Cleveland, and Lanark- 
shire. They leave the Iron and Steel Institute to act as 
an advertising channel for Mein Herr, the foreigner.” 

Now, Sir, I happen to be a member of council of the 
Iron and Steel Institute, also of the Cleveland Institute 
of Kagineers (one of the British Iron and Steel societies 
t) which, I suppose, your correspondent refers). I am also 
en honorary member of the West of Scotland Iron and 
Steel Institute, and have, therefore, a very accurate know- 
ledge as to the nature of the papers read before these 
institutions. 

There is no rivalry at all between provincial societies 
and the Iron and Steel Institute. Each society endea- 
vours to get the best papers it can procure; and it is the 
first time I have heard it alleged that British inventors 
and metallurgists prefer to read their papers before pro- 
Vincial institutions rather than before the Iron and Steel 
Institute. The provincial societies do good work and re- 
celve many excellent papers, and the one thing we deplore 
(IC speak now for the council of the Cleveland engineers) 
is that metallurgists, when they have any very original 
work or invention to write about, almost without excep- 
tion prefer to bring their work before the Iron and Steel 
Institute, and other London societies, rather than before 
our local institute. Itis recognised that the proceedings of 
the larger societies are more far-reaching than those in 
the provinces. That this should beso is most natural. 

_Asa rule, inventors who wish to advertise their inven- 

tions for financial reasons, and metallurgists who have re- 

search work to give to the world, naturally go to the 

weeney where their papers will receive the greatest pub- 
ety, 

It is placing the intelligence of Britishers very low 
down in the scale to make out that, desiring the greatest 
publicity possible, they reject the obviously best means 
available of achieving their object. 

The statement, judging from the facts of the case, that 
the Iron and Steel Institute is given up to the self- 
givertisement of foreign metallurgists, is not founded on 
Asa proof, I have classified all the papers read before 

t Institute during the last four apr and find that 
number of pxpers read by British subjects is 55 per 








cent., by Continental metallurgists 30 per cent., and by 
Americans 15 per cent. 

It must not be forgotten that many of the Continental 
and American authors were invited to read papers; also 
that most of the 45 per cent. of Continental and Ameri- 
can papers read before the Institute were of a scientific 
character, and very few, those by inventors who wished 
to make known their processes. 

The fact is, that the Iron and Steel Institute is practi- 
cally an international society, and its Council accept 
papers of worth from every corner of the globe, without 
the question of nationality ever arising. We are proud 
of this character. 

There is no other metallurgical society in existence 
which attracts the thoughts and writings of so many of 
the best. metallurgists of the world as does the Iron and 
Steel Institute. 

We should be thankful that such is the case, and not 
try to make out that British metallurgists in iron and 
steel fly before a foreign invasion. Few English iron and 
ateel metallurgists can read the works of French, German, 
Swedish, or Russian writers; and they should be thankful 
that their presi are presented toan English society, and 
are translated into English by the Iron and Steel Insti- 
tute for their benefit. We gain greatly by such com- 


munications. 
I am, yours truly, 
J. E, Sreap. 
a and Assay Office, 
Middlesbrough, December 18, 1900. 








NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—At the forenoon session of 
Thursday’s pig-iron market about 5000 tons were dealt in. 
The tone was flat, and Scotch iron lost 4d. per ton at 
60s. 6d In the afternoon other 4000 tons were sold, and 
Scotch clezed 54d. per ton down on the day, Cleveland 
94d., and hematite iron 1d. per ton. The settlement 
prices were: Scotch, 603. 3d.; Cleveland, 55s.; hematite 
iron, 67s. per ton. The tone was again flat on Friday 
forenoon, and Scotch iron at-the close was offered at 
60s. 1d. per ton cash, Cleveland 1s. per ton lower at 
54s. 6d. cash sellers. Hematite iron was done at 67s. 1d. 
per ton cash. The settlement prices were: 60s. 3d., 
533. 9d., and 663, 9d. per ton cash. Scotch warrant 
were done at 60s. per ton cash in the afternoon. Cleve- 
land was very weak at 53s. one month, and 54s. cash 
sellers. The situation in the North of England seems 
to be singularly hopeful. The Germans are reselling 
the imported hematite iron at something like 70s. 
per ton, and are endeavouring to evade contracts 
on the slightest pretext. Hematite iron was selling 
here on Friday at 663. 94d. per ton cash. A poor 
business was done on Monday forenoon. The tone was 
steady, and on the day Scotch rose 14d. per ton, but 
Cleveland fell 1s., and hematite iron 3d. per ton. About 
3000 tons changed hands in the forenoon, but no material 
change took Dg in the afternoon, when the settlement 
prices were: d., 523. 9d., and 66s. 9d. perton. Businees 
was quiet at the forenoon session of the iron market on 
Tuesday, whenonlysome5000 tons weredealtin, but thé tone 
was firm, Scotch iron rising 34d. per ton. Other 5000 tons 
changed hands in the afternoon, and at 62s. per ton cash 
sellers. Scotch showed a rise of 2s. per ton on the day. 
Only some 2000 tons changed hands this forenoon. The 
tone was easier, and Scotch iron lost 2d. per ton at 
61s. 10d. cash sellers. In the afternoon about 4000 tons 
were dealt in, and prices were easier. The settlement 
prices were: 61s. 3d., 523. 6d. and 61s. 14d. per ton. 
The following are the current quotations for No. 1 makers’ 
iron: Clyde 77s, 6d.; Gartsherrrie, 783.; Calder, 78s. 6d.; 
Summerlee, 81s. 6d. ; Coltness, 86s —the foregoing all 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
76s. 6d.; Shotts ng at Leith), 81s.; Carron (shipped 
at Grangemouth), 783. per ton. The severe reaction in 
the pig-iron market has been further accentuated during 
the week. Scotch warrants receding up till last Friday 
to the extent of 33. 3d. per ton, although there was a 
temporary improvement in the middle of the week. 
It seems evident that the present holders will have 
some difficulty in unloading on a market in which 
there are few ‘‘ bears,” and it is not likely with the present 
prospects of trade that the outside public will pay much 
attention to iron until Bg are on a much lower 
level. There is quite a lull in the demand for consumers, 
who, to a great extent, are reducing their requirements 
for the remainder of the year; and it is generally expec 
that a number of the works will take a protracted holiday. 
The American advices report an improved statistical 
= for the month of November, but apparently 
ittle change in prices, and some cheap parcels are offer- 
ing for January shipment. The number of furnaces in 
blast is 81, against 83 at this date last year. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stands at 71,583 tons yesterday afternoon, as com- 
pared with 72 152 tons yesterday week, thus showing a 


reduction for the past week amounting to 569 tons. 


Sulphate of Ammonia.—This commodity keeps firm in 
price at about 10. 17s. 6d. to 11/. per ton f.0.b. Leith for 
prompt delivery, but there is not much business doing. 


Finished Iron and Steel.—The malleable iron branch of 
trade is described as deplorable, for not only are losses 
made in carrying on, but orders are so few that mills 
are running not more than three days per week, and 
in some cases only two days. Indeed, any orders that 
are going are merely to keep the works going 
wholly irrespective of profit. All over not a little con- 
cern 18 felt as to the future. Malleable iron bars are 
quoted around 7/. 10s. per ton, as compared with 107. 10s. 








at the of year. The Giasgow Iron and 





Steel Company have received the order for the Glasgow 
double-crown steel boiler-plates for the boilers required 
for the Glasgow International Exhibition, which are to 
be built by Messrs. Penman and Co., Glasgow. Ata 
largely-attended meeting of Scottish steelmakers held 
yesterday, it was unanimously resolved to shut down the 
works from December 29, and to keep them closed for a 
fortnight, and only to proceed with repairs after the men 
have returned in ordinary course. A cargo of steel 
angle-bars and plates has been landed at Greenock during 
the week for a local shipbuilding firm, the total weight 
being 3000 tons. North of England makers of steel having 
reduced their prices of plates 5s. per ton, further com- 
— has been experienced from their agents, and 

otch houses, in order to promote trade, have introduced 
the novelty of sending out travellers, an action which 
will become general if matters do not mend. 


The Locomotive Trade.—The only i a spot at the 
moment is in locomotive building. Makers who an 
the year well placed with orders are now almost crowded 
out, and they venture to say that the orders placed in 
America by two English railway companies, six months 
ago, have done the home trade a big service, in so far that 
the unsatisfactory results shown by the American stan- 
dard-made locomotive have put aside all questions as to 


where future orders will go. 


English Cannel for the Glasgow Gas Works.—A cargo 
of English cannel coal bas just arrived in the harbour 
from Gcakeuer for the Glasgow Gas Corporation. This 
is a most unusual business, if it has ever happened 
before, and the reason given by the corporation is, it is 
said, that it is unable to obtain supplies at home. 
merchants here, on the other hand, while admitting that 
supplies are scarce, say that the real reason is thab-the 
corporation will not pay the prices asked for by merchants, 
who practically control these ge at present. The 
cannel is from the Wigan coalfield. 


Institution of Civil Engineers: Glasgow Association of 
Students.—The second general meeting of the current 
session was held last Monday evening, the 17th inst., in 
the Institution rooms, 207, Bath-street, Glasgow, Mr. 
Benjamin Conner, Assoc. M. Inst. O.E., vice-president, 
in the chair. Mr. T. J. Nicolls, B.A., M. Inst. C.E., 
engineer to the Gl w and Paisley Joint Railways, 
read a paper on *‘ Theory and Practice.” Mr. Nicolls 
maintained that theory was formerly unappreciated 

use misunderstood, and use the methods of 
application were undeveloped ; these were the days of the 
reign of the ‘practical or handy man.” Now, Mr. 
Nicoils said, theory was generally appreciated and gene- 
rally applied ; indeed, there was a ae to its - 
dominance. He said that this was undesirable, and that 
theory and practice should go hand in hand, each helping 
the other. Many of the essential bearings of theory on 

tical engineering were then touched upon. A niost 
interesting discussion then took place, and, after the 
usual votes of thanks, the prcceedings terminated. 








Our New Service Guns.—In_ connection with letters 
which have recently appeared in the Zimes under the 
heading of ‘‘Our New Service Guns,” commenting on 
certain details of desi the Times of the 15th inst. 
states that in the case of the 6-in. Vickers ~ over 500 
rounds were fired to test the mechanism and the general 
working of the system, with the result that large numbers 
of these guns have now passed into the service and have 
given excellent results after ex use. In the 
case of the 6-in. gun, too, a rate of fire of 11 rounds 
per minute has been obtained during trials, developing 
energies nearly 100 per cent. greater than those in 
the preceding service weapon of this calibre. The 
heavier calibres of guns were also proved to be satis- 
factory after adequate tests under service conditions. 
Messrs. Vickers, Sons, and Maxim, Limited, have re- 
ceived instructions from the Japanese Government for 
the supply of three different types of. guns having 
the same mechanisms as those now in use by the 
British Government. The guns are to be shipped to 
Japan at the earliest possible time, and their special 
feature is that they are to be capable of developing very 
high energies. The guns consist of (1) a 6-in. gun cue 
a velocity of 3000 foot-seconds, and firing at a minimum 
rate of from eight to ten aimed rounds per minute under 
service conditions, as is the case with the existing British 
service guns now being installed in our new ships and 
fortresses ; (2) a 12-pounder ship gun of 50 calibres, having 
a velocity of 3000 ft, and a rate of fire not less than 15 
rounds per minute ; (3) hr 4 serge landing gun of very 
light construction, carrying 50 per cent. more ammunition 
than is usually the case with our British service guns, and 
being capable of dealing with ranges up to 7000 yards. 
The same company is also supplying to the Spanish 
Government a 14-centimetre gun of nearly the same power 
as the 6-in. gun now used by the British Government, 
the details of construction of the mechanism being prac- 
tically similar. They are also making a 6-in. gun for the 
United States Army, having a velocity of 2850 ft., with 
their special type of De Bange obturator quick-firing 
mechanism, similar to that adopted by the United States 
Navy about two years ago, when the Government ac- 
_ from Messrs. Vickers the manufacturing rights of 
the mechanism for the Navy on payment of a quarter of 
million dollars. In addition to this Messrs. Vickers are 
adapting their heavy mechanism to a 24 centimetre 


and | Austrian gun, which is to be taken under trial by that 


Government in February next. Such a general applica- 
tion of this type of mechanism to foreign ordnance is 
gratifying at a time when the enterprise of British manu- 
facturers isa matter of criticism. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Electric Driving.—Mr. Robert O. Ritchie, of the firm 
of Messrs. Greenwood and Batley, Limited, gave an 
illustrated lecture on ‘‘ Electric Driving ” to the members 
of the Textile Society of the Yorkshire College, on 
Monday evening. Mr. Ritchie spoke of electric driving 
as it affects manufacturing processes. He said electric 
driving was most, economical for isolated places such as 
large engineering works, collieries, shipyards, sawmills, 
&c. It was most unlikely that any engineering works 
driven by shaft and belt transmission had less loss than 
50 per cent. and generally 70 per cent. Where small 
steam engines were used in different buildings, such as in 
shipyards, it was probable the losses were nearer 80 per 
cent. than otherwise owing to steam condensation and 
very inefficient engines. Electric transmission losses were, 
with small motors, not less than 30 per cent. where each 
machine had its own individual motor, or 40 per cent. 
where small lengths of shafting were used. Where 
reciprocating machinery was employed it was better to 
group so as to nullify the effect, unless the machines were 
very large and likely to remain for long periods idle. 


Lecds Engineers and their Foreign Rivals.—At a dinner 
cf the partners and heads of departments of Messrs. 
John Fowler and Co., engineers, of Hunslet, Mr. William 
Fowler said one thing that had struck him during the 
year was the intensity of the competition that existed, 
especially from Germany and America. He hoped, and 
balioved: they had no need to be discouraged as to the 
future of their industries. In order to deal with the 
competition, they required the energy and skill of the 


individual, ensuring the quality of the work turned out. | Gooq 
One of the greatest things to combat foreign competition | }, 


was that they should maintain their character for the 
high quality of English work. The Americans were 
working very hard to beat us, and in some respects they 
surpassed us in the magnitude of their undertakings. He 
had no doubt the firm had had difficulties in delivering 
during the past year, but he asked them to look to their 
laurels, and to take care that they were not beaten by 
either Germany or America. 


Iron and Steel.—The heavy industries of the city con- 
tinue full of work, the large orders recently received by 
firms manufacturing war material keeping all depart- 
ments well employed. Houses producing coal-cutting 
machinery and colliery fittings of various Sonrigeene 
report very favourably on the position of affairs. Heavy 
orders have recently been received for endless rope rollers 
and pulleys, and the development of the coal trade in 
Australia, Japan, 3 . 
field for firms devoting attention to these productions. 
The local iron trade is in a somewhat unsettled condition, 
and though prices are decidedly weakening, this does not 
seem to have encou i 
cautious, and are only purchasing to meet their most 
pressing requirements. 

South Yorkshire Coal Trade.—A more settled condition 
of affairs prevail than did a week a The colliery 
owners, at a meeting in Sheffield, on Monday, agreed to 
concede another 1s. per ton on railway contracts, tenders 
being now made at 143. per ton, as compared with 16s. in 
June last. No reply has as yet been received from the 
railway companies; but there is every probability of an 

reement being arrived at, based on the latest offer. 

usiness generally has eased down with the approach 
of Christmas. A fair amount of manufacturing fuel is 
being sold, though all future contracts are being made at 
a reduced figure. Slacks are now some 2s. lower than 
they were a month ago, best Barnsley fetching 9s. per 
ton, and fine pit slack from 5s, 6d. per ton. The coke 
market still shows a downward tendency, north-country 
quantities being fully 7s. lower than the very high rates 
prevalent earlier in the year. Contracts are now being 
made at 30s. per ton delivered in Sheffield, or 24s. at the 
Durham ovens. Steel-melting coke fetches 27s. to 29s. at 
the ovens, compared with recent quotations of 29s. 6d. 
to 3ls. 6d. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROoUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
pretty large attendance on ’Change, but a cheerless tone 
prevailed, prices were weak, and very few transactions 
were recorded. Buyers showed no disposition to do busi- 
ness, while, on the other hand, sellers were rather pressing 
iron on the market, and no doubt would have accepted less 
than they asked for anything like a fair order. Purchasers 
would only take up what iron was essential to them to 
meet their immediate requirements, and they pointed to 
the shockingly poor shipments, and the rapidly-increas- 
ing stocks as showing in what direction trade was 
tending. It was reported that a few more furnaces 
would be put out in the early future, and some 
traders expressed the hope that 4 thus further 
curtailing the production quotations might be checked in 
their downward flight. Prices were lower than they 
have been since April last year. Sellers offered No. 3 
.m.b, Cleveland pig iron at 53s. 6d. for prompt f.o.b. 
elivery, and a few small lots changed hands at 
about that price, which may be taken as the general 
market quotation. No. 1 Cleveland pig was 54s. 6d. ; 
No. 4 foundry, 53s.; and grey forge, 52s. Foun- 
dry and forge was said to have been in fairly good 
demand for Scotland. East Coast hematite pig was 
very quiet. Makers complained of the poor deman 
an the rapid decline in prices, but quotations 
were still considerably better than thcse for West 


and elsewhere, is opening out a wide | q 


has been thrown on the market owing to purchasers 
refusing to take up the iron they brought a little while 
ago when quotations were higher and trade prospects 
brighter than they are at present. About 703. was the 
neral quotation for prompt delivery of Nos. 1, 2, and 3 
t t iron, but orders might have been p in 
some cases at rather less. Rubio ore was nominally 18s. 
ex-ship Tees. To-day there was no new feature what- 
ever in the market. 


_ Manufactured Iron and Steel.—In the manufactured 
iron and steel trades there is not much change. Com- 
petition for new work is keen, and orders are very scarce. 
Owing to lack of contracts, some firms are unable to 
work full time. The North-Eastern Steel Company are 
understood to have secured a little work which has to be 
executed as quickly as possible. Orders would doubb- 
less be accepted at less than the market rates. Common 
iron bars are 8/.; best bars, 8/. 10s.; iron ship-plates, 
61, 123, 6d.; and iron and steel ship-angles and steel ship- 
pote, each 62, 15s.—all less the customary 24 per cent. 
iscount. Heavy steel rails are 5/. 17s. 6d., and cast- 
iron chairs 4/. 15s.—both net cash at works. 


Coal and Coke.—The coal trade on the whole is quiet, 
with demand only poor, and quotations are tending 
downwards ; but a general impression prevails that fur- 
ther reductions in B ices are not likely to be made unless 
wages are lowered. Shipments are irregular. is 
usual at this season of the year, the coal trade 
is pretty brisk. Manufacturing and bunker coal 
show no change. Household coal is very quiet. Coke 
for —— is very little asked after, but the de- 
mand for local consumption is good, large quantities 
being wanted for the blast-furnaces during the holidays. 
blast-furnace qualities are 17s. 6d. and 18s. delivered 
ere. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has ruled firm, there 
having been numerous inquiries. The best steam coal 
made 20s. to 21s. per ton, while secondary qualities have 
brought 17s. 6d. to 19s. per ton. Household coal has 
been in good demand, No. 3 Rhondda large has made 
17s. 6d. to 18s. per ton. The amount of new business 

ing in coke has not been large; foundry qualities 

ave made 27s. to 30s. per ton, and furnace ditto 24s. 6d. 

to 27s. per ton. The demand for patent fuel has also been 
inactive, 

The Swansea Valley.—The steel trade continues in a 
depressed condition. Of 16 smelting furnaces going re- 
cently 14 only have been smelting during the last few 
ays. 

Tenby.—The Tenby Town Council on Friday adopted 
a scheme for the filtration of the Ritec Water, at a cost of 


d business. Buyers are still very | 13,500/ 


Coal Orders for Cardif.—An Egyptian Government 
railway order for the supply of 90,000 tons of best Mon- 
mouthshire double-screened coal has been secured by 
Messrs. Pyman, Watson, and Co., of Cardiff, delivery to 
be made into truck at Gabarra, Alexandria, between 
January 1 and June 30,1901. The actual price obtained 
by the contractors has not transpired, but it is-stated 
to be about 25s. 2d. per ton net. essrs. Cory Brothers, 
Limited, have also secured a Brazilian contract for the 
supply of 140,000 tons of steam coal to be delivered over 

1. 


Cardiff Tramways.—A meeting of the Tramways Com- 
mittee of the Cardiff Town Council was held on Friday. 
The Mayor, Mr. T. Andrews, presided. The electrical 
engineer advised the Committee to consider at once the 
purchase of cars, as the makers are full up with orders, 
and any delay might prevent their delivery in time. The 
Council would require 120 cars—100 for running and 20 as 
a stand-by. As the order will involve an expenditure 
of between 80,0007. and 90,000/., a resolution was carried 
authorising the Committee, with the consent of the 
Council, to visit certain towns for the purpose of ascer- 
taining the type of car used, and also to visit the works 
of the chief makers. 


_ Bristol Docks.—A meeting was held on Friday even- 
ing at Redcliffe, under the auspices of the Bristol 
Dock Extension League. The chairman said the ques- 
tion before Bristol was one of vital importance to all 
c One thing was certain, viz., that the ocean 
trade of the near future would carried in larger 
bottoms, and it was equally certain that Bristol stood 
in need of dock s which would be equal to the 
demands of this of steamer. That the port was 
not now so furnished was apparent. The position, there- 
fore, was that if the docks were not brought up to date, 
they could not take large steamers, and there was also the 
d r that the class of vessels now trading to Bristol 
would be lost. The scheme about to be promoted in Par- 
liament, would be a valuable adjunct to the present 
system, and it would give a second entrance to the exist- 
ing dock at Avonmouth. One augury for the pass- 
ing of the Bill was that Bristol was more united on a pro- 
gressive dock policy than had ever before been the case, 
and one gratifying feature was that all influential dockisers 
had thrown in their support for the scheme. A resolu- 
tion in favour of the scheme was adopted. 


The Midlands and the Bristol Channel,—An influential 
deputation representing the Town Council of Bristol, 
Cardiff, Newport, Gloucester, Worcester, Dudley, and 
Droitwich, and other public bodies, had an interview on 
Monday with the General P Committee of the 


[ uw 
d | Birmingham City Council, for the purpose of soliciting 


the support of the Birmingham Corporation in behalf of 
a scheme fer the development of the existing canal line 
which connects the Midlands with the Bristul Channel. 





Coast warrants. A gocd deal of East Coast iron 


has|to him the plans which 


The deputation were introduced by the Hon. G. Allsop, 
M.P., and their views were expounded — A. Lee 
Bristol), Sir Alfred Hickman, M.P., . Nelson 
orster a ge Mr. J. E. Martin (Severn Com- 
missioners), r. Alderman Higgs (Worcester), and 
Sir J. Gunn (Cardiff). Mr. Alderman Lawley Parker, 
in reply, explained the action taken by the Bir. 
mingham Council in 1888 in connection with a pro. 
posal for improved water communication. The Council 
then declined to take or Rien which would ultimately 
lead to financial responsibility, and Mr. Parker said the 
question now was whether the circumstances had 0 
altered as to lead the Council to form a different opinion. 
He suggested that a scheme should be formulated and 
presented for the consideration of Birmingham, the main 
point being where the money was to come from to pay 
interest on the undertaking if it were carried into effect. 


South Wales Coal and Iron.—The exports of coal from 
the five principal ae mt py in the first eleven months 
of this year were: Cardiff, 14,439,215 tons; Newport, 
3,283,315 tons ; weg gy ep tons; Llanelly, 
255,457 tons ; and Port Talbot, 404,426 tons; making an 
aggregate of 20,548,578 tons. The exports of iron and 
steel were: Cardiff, 30,713 tons ; Newport, 14,541 tons; 
Swansea, 2276 tons; and Llanelly and Port Talbot, nit ; 
making an aggregate of 47,530 tons. The exports of coke 
were: Cardiff, 68,888 tons ; Newport, 28,097 tons; Swan- 
sea, 11,599 tons; and Llanelly and Port Talbot, ni ; 
making an aggregate of 108,584 tons. The exports of 
patent fuel were: Cardiff, 378,744 tons ; Newport, 68,067 
tons; Swansea, 463,073 tons; and Llanelly and Port 
Talbot, ni/ ; making an aggregate of 909,884 tons. 

The Electric Light at Bristol.—The electrical com- 
mittee of the Bristol City Council met on Friday. 
The committee considered the question of appoint- 
ing an architect for the superstructure of the Avon- 
bank Works. It havin m agreed to offer the 
appointment to Mr. Williams, that gentleman was 
sent for and informed that it was proposed to submit 
I been prepared at thé 
request of the committee, and to ask him to report 
if he thought they were such that he could safely 
assume the responsibility of carrying out the works, and, 
if so, whether he would be willing to prepare a specifica- 
tion, give an estimate of the cost, and name a probable 
date when he thought the works would be completed. 
Mr. Williams thanked the committee, and promised to 
report in writing within a week. Short extensions of the 
alternating current mains were authorised. It was de- 
cided to alter the route for the proposed power mains to 
King-square so as to take in Wilder-street. 





Betcian Raiis.—The exports of steel rails from Belgium 
in the first ten months of this year were 50,052 tons, as 
compared with 58,588 tons in the corresponding period of 
1899. Iron rails were expo from Belgium in the first 
ten months of this year to the extent of 254 tons, as com. 
pared with 359 tons in the corresponding period of 1899. 





Tue ‘‘ DEUTSCHLAND.”—ERRATUM.—In the article in 
the issue of December 7, it was stated (page 724) that 
the heating surface was about 76,400 square feet and the 

te area about 219 square feet, These figures should 
ae been about 85,468 and about 2190 square feet respec- 
tively. 





ELEgcTRICAL VOLUNTEERS.—A reception was given by 
the Institution of Electrical Engineers on Wednesday 
night at the Covent Garden Opera House to the members 
of the Electrical Engineers (R.E.) Volunteers who have 
been serving at the war, and have just returned. It is 
not necessary to say that it was an enthusiastic success. 
At the conclusion a vote of th was passed to 
Mr, Frank Rendle and Mr. Neil Forsyth for the use of 
the Opera House for the reception. 





THe Brush ExgcrricaL ENGINEERING ComPANY’s 
ELecrricaL TRAMWAY EquipMENTs.—The Brush Electri- 
cal Engineering Company are introducing a standard 
motor for lines of 3 ft. 6 in. gauge made with four 
different windings to give 17 horse-power, 25 horse-power, 
30 horse-power, and 35 horse-power, at their standard 
rating. The lower-rated motor is specially suitable for 
tramways without heavy gradients and with single deck 
cars, where a high — is not required. It has a very 
high force factor ena ling a start to be made with a very 
small current. The 35 horse-power motor of this type 
has been made simply to satisfy the demand which is fre- 
rp found in specifications, for a 35 horse-power to 

ta3ft. 6 in. gauge. The limjtations of space available 
on a 3ft. Gin. ga are such as to make it inevitable 
that a motor to develop 35 horse-power must do so at a 
high speed. This means a low force factor and a very 
large increase of starting current. Apparently the only 
solution of an efficient equipment for narrow-gauge lines 
requiring a high on a gradient is the adoption of 
bogie trucks with four motor equipments. The 20 horse- 
wer motor of this class is a serviceable compromise 
tween these extremes, and fills all the requirements as 
to speed and tractive effort for an average line. The 
question of overheating is the crux of the traction 
motor problem. The motors may exert on test and show 
on their characteristic curves the necessary combination 
of speed and torque, but the proof of a good motor 1s its 
capacity to work at # temperature that does not quickly 
bring it into the repairing shops. The ventilating 
arrangements on the Brush motors com a ventilation 
slot in the armature, from the shaft to the periphery, an 
air ducts parallel to the shaft supply air at a low 5 
which is thrown out at the periphery and blown throug 





the pole faces to the outside. 
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POWER-GAS AND LARGE GAS ENGINES FOR CENTRAL STATIONS. 


Pug.7.400.-H.P Gas-Engine (Crossley). Indicator Diagrams. 
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Fig.2.400-H.P Gas-Engine (Crossley). Diagram of Valve Motion. 
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Official Trial, 10 April, 1900. ——— >. — 
Fig.4. 400-H.P. Gas-Engine (Orossley) using Mond Gas. 
‘ fh 150 Revs. per minute. Taking Air only. 
Curves showing Horse-Power lost in Fluid Resistance at different speeds. 
I. Horse-Power lost when cylinder is run idle, taking in and discharging 
air only. 
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Il. Horse-Power lost in Fluid Resistance when exploding at every cycle. 
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« Norge.—All three curves are obiained from “bottom loop” diagrams taken 


with a light spring. 
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INDUSTRIAL NOTES. 

Tue state of the labour market, as disclosed in the 
memorandum of the Labour Department of the Board 
of Trade, indicates a further slight decline. The | 
chart curve inclines upward to a higher 
unemployed. The figures are based on 2439 returns, | 
1708 of which are from employers, 602 from labour | 
organisations, and 129 from other sources. These 
thow a decline as compared with last year at the same 
date, and also as compared with the previous month. 
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| There was a falling-off in several important industries ; 
_ but the principal increase in the number of unemployed 
| was due to the disturbance in the cotton trades, and 
| not to disputes. 

In the 8138 trade unions specially reported on, 


reentage of | there was an aggregate of 539,171 members, of whom 
17,515, or 3.2 per cent., were reported to be unem- 
ployed, as compared with 3.3 per cent. in the previous 
month, and 2.2 per cent. a year ago, in 16 fewer 
unions with some 30,000 fewer members. In those 
| unions making returns it will be seen that there was 











a fractional decrease in the number of unemployed; but 
the difference is but small. 

As ep employment in the various industries, as 
grouped in those returns, employment declined eome- 
what in the coalmining districts, being worse than in 
the previous month, and also as compared with a year 
ago. At collieries at which an aggregate of 476,435 
workpeople were engaged, the pits worked on an 
average 5.45 days per week, during the four weeks, 
as compared with 5.63 days in the previous month, 





812 


ENGINEERING 





[Dec. 21, 1900. 








and 5.64 days in the same month a year ago. The 
difference is small, but significant. 

In the iron mining districts ag age is still 
good, but there has been a slight falling-off as com- 
pared with a eee ago. At the 128 iron mines and 
open works from which returns were received, an 
aggregate of 16,823 persons were employed, and in the 
four weeks the time worked on an average was 5.74 
days per week, as compared with 5.78 in the previous 
four weeks, and 5.79 in the corresponding four weeks 
of last year. 

In the pig-iron industry employment shows a further 
decline, and is considerably worse than it was a year 

o. At the works of 117 ironmasters given in the 
returns, 341 furnaces were in blast, as compared with 
$44 in the previous month and 377 a year ago. The 
total number of workpeople employed was about 
23,600. 

In the iron and steel manufacturing industries 
employment has continued to decline, and is worse 
than it was a year ago. At the 204 works covered 
by the returns 79,804 workpeople were employed ; 
the volume of employment, taking into account both 
the numbers employed and the number of shifts 
worked, shows a decrease of 1.6 per cent. as compared 
with the previous month, and of 6,5 per cent. as com- 
pared with the same month of a year ago. 

In the tinplate trade there is practically no change 
as compared with the previous month, but trade is 
much worse than it was a yearago. At the end of the 
month 356 mills were at work, inclusive of those 
engaged in the manufacture of black plates, or one 
less than in the previous month; but in the corre- 
sponding month of last year 411 mills were at work. 
The total number of persons now employed is about 
17,800. 


There seems to be a sharp decline in the engineering 
and metal group of trades. The proportion of unem- 
ployed union members in the month was 3.4 per cent., 
as compared with 2.9 per cent. in the previous month, 
and 2.2 per cent, in the corresponding month of a year 





0. 
"ie the shipbuilding group employment is still good, 
but a decline is reported. The proportion of unem- 
ployed union members was 3.6 per cent., as compared 
with 2.6 per cent. in the previous month, and 2.5 per 
cent. in the corresponding month of last year. 

In the building trades also there has been a decline. 
In the trades reporting the proportion of unemployed 
union members was 3.3 per cent., as compared with 
2.5 per cent. in the month previous, and 1.5 per cent. 
in the same month of last year. The furnishing and 
wood-working trades manifest slackness. The propor- 
tion of unemployed members was 4.2 per cent., as 
compared with 3.7 per cent. in the month previous, 
and 2.3 per cent. in the corresponding month of last 
year. 





In the spinning and weaving branches of the cotton 
industry there has been contiderable improvement. 
In cotton factories employing 81,100 females, about 
86 per cent. in the spinning mills and 84 per cent. in 
the weaving factories were in full employment, as 
compared with 64 and 52 per cent. in the previous 
month, and with 99 and 90 per cent. respectively in 
the same month a year ago. 

In the woollen branches of trade employment has 
been fair, but in the worsted and hosiery branches it 
continues bad generally. 


Dock and riverside labourers in London have been 
fairly well employed. The average number employed 
daily was 18,411 at the docks and principal wharves, 
as compared with 17,711 in the previous four weeks, 
and 16,679 in the corresponding four weeks of last 
year. In the agricultural districts labourers were 
fairly well employed, but the casual hands lost a 
good deal of time owing to the continuous wet 
weather. On the whole, the reports are not discourag- 
ing, though not inspiriting. 

There were 48 fresh labour disputes in the month, 
involving some 18,100 workpeople. Of these, 12,253 
were directly, and 5846 indirectly, affected. The 
corresponding number in the month previous was 30, 
involving some,6080. In the game month of last year 
there were 31 disputes, involving 9707 workpeople. 
Of the total of 48 new disputes, 16 were in the mining 
and quarrying group of trades, nine in the engineering, 
shipbuilding, and metal trades, eleven in the textile 
trades, six in the building trades, four in the clothi 
trades, and two in other industries. Altogether 
old and new disputes were settled, involving 14,958 
workpeople. Of these, 14 disputes, involving 6748 

ns, were decided in favour of the workers, nine, 
involving 2728, were in favour of employers, and 
12, involving 3858 persons, were arranged by a com- 
promise. With respect to the remaining eight dis- 
putes, involving 1624 workpeople, certain points were 
under consideration at the date of the returns. 

The changes in rates of w were extensive in the 


month. An aggregate of 137,738 workpeople obtained 





advances in wages, averaging 6}d. weekly per head, 
and 11,036 persons sustained reductions averaging 
ls. 7d. weekly per head. The principal increases in 
wages were in the coalmining industry of South 
Wales and Monmouthshire, affecting about 125,000 
workpeople ; in the iron and steel tradesin the North 
of England, affecting 5450; and in the felt-hat trade 
in Lancashire and Cheshire, affecting 2798 workpeople. 
The principal reductions in wages were in the Forest 
of Dean, 5000 coalminers being affected, and 6000 iron 
and steel workers in Scotland. Changes affecting 
only 876 workpeople were preceded by strikes. Changes 
affecting some 134,180 workpeople took place under 
sliding-scale arrangements, and two, affecting 3000 
workers, were settled by conciliation or arbitration. 
The other changes, affecting 10,718 persons, were 
mutually arranged by direct negotiation between 
employers and employed, or by the representatives of 
the parties concerned. In the main, peaceful means 
were employed, the chief factor being the sliding- 
scale arrangements in the coal, iron, and steel indus- 
tries. 





The Amalgamated Engineers’ Journal reports that 
the total number of members is 87,690, showing an 
increase of 429 in the month. Of the total 2078 were 
on donation benefit, an increase of 197 over the month 
previous ; on sick benefit, 1975, an increase of 98; on 
superannuation benefit, 3712, as compared with 3679 a 
month ago, To some extent the increase on donation 
benefit is the result of disputes at Bradford and 
Grimsby, those on strike being on that fund. The 
voting on levies for the trade and emergency fund re- 
sulted in 6820 for and 1880 against. It is astonishing 
how few vote on these questions. The levies amount 
to 2s. for the quarter; ls. being for the superannua- 
tion fund, 6d. for the trades federation, 3d. for the 
Parliamentary fund, and 3d. for the trade and emer- 
gency fund. In consequence of protests against any 
expenditure out of the trade and emergency fund, it 
has been resolved to abandon the proposed jubilee cele- 
bration, notice as to which appeared in the Journal of 
last month. In lieu of the celebration a booklet is to 
be published giving a history of the rise and progress 
of the Engineers’ Society ; each member is to be sup- 
plied with a copy free. Votes are being taken for a 
grant to the Lace Workers of Calais, who are in sad 
straits. It is stated that there are 2500 members in 
the Union, being equal to 90 per cent. of all who are 
eligible to become members working at the trade. The 
result of the voting for holding the delegate meeting 
gives to Manchester and a the largest number 
of votes, but as neither had a full majority over all the 
other towns the voting will have to take place again. 
The new offices at Peckham are to be open to the in- 
spection of members on Saturday, January 5, 1901. 
It is reported that arrangements have been made with 
employers as to the Compensation Act, to meet cases 
which arise outside its scope. The name of a firm is 
given as having become a ‘‘ Fair Shop,” complying with 
trade-union conditions. Some new regulations are 
submitted as to dispute pay in certain cases. Several 
members of the Engineers’ Society have been elected 
on public bodies during the recent elections. Another 
member has been excluded for bad conduct, laziness, 
and drunkenne:s. He had drawn 122/. on donation 
benefit. 

The report of the Amalgamated Society of Carpenters 
and Joiners for December indicates that trade con- 
tinues fair in most places, especially for the time of 
year. The Society had 65,267 members, of whom 
1906 were on unemployed benefit ; but some of these 
were on the funds in consequence of disputes. There 
were also 1169 on sick benefit, and 538 on super- 
annuation benefit. Those figures, of course, include 
those in America, Australia, Canada, South Africa, 
and elsewhere abroad. Unfortunately, disputes exist 
in 14 places, and in six other places members are re- 
quested to consult the local officers before accepting 
employment. In two instances the disputes have been 
of long duration—in Bridlington for 36 weeks, and in 
Belfast for 32 weeks. In both cases the strikes were 
for better wages. In the case of Belfast, however, 
the employers’ offer was complicated by conditions 
which, if ore would have deprived the members 
of some privileges long enjoyed. Then there is the 
dispute on the North-East Coast, caused originally 
with the bricklayers, which has developed into a 
threatened lock-out by the employers in Sunderland 
and Newcastle, and probably elsewhere over a wide 
area. The outlook involves, it is feared, a suspension 
of operations, in which the society will suffer indirectly 
like other branches of the building trades. In spite of 
these disputes, the society is extending. A serious 
—— seems to be pending between the executive 
and the members of the London Managing Com- 
mittee, representing the Amalgamated Society and 
other unions. It may not develop into such action 
as may cause any stoppage of work, but the posi- 
tion is a grave one, because of its relationship to 
the Federation of Trades, and also to the principle 
of federation. In order to put the whole question 





fairly, the monthly report is to be open to the whole of 
the 50 Managing and United Trades Committees to air 
their grievances, so that the executive may define their 
relative position. Some warm discussions are likely 
to arise out of this decision. 





The monthly circular of the Durham Miners’ Asso. 
ciation must be gratifying to the members. At the 
last meeting of the Conciliation Board, held last 
month, there were four questions on the agenda, with 
two of which the circular deals. The first is the ques- 
tion of wages, which is described as a ‘‘ record.” The 
settlement arrived at raised wages to a point never 
before reached. The report says: ‘‘ For 25 or 26 
years we have been in the habit of looking back with 
regret to the prosperous years of 187234. We 
doubted whether we should ever reach the same 
economic altitude again.” It goes on to say that three 
years ago no one would have predicted such an 
advance. But the last 10 per cent. conceded by the 
Conciliation Board gives to the men 6 per cent. higher 
rates than were ever attained in the period referred 
to, 1872-4. In reviewing the two periods, Mr. John 
Wilson, M.P., says that in arma es 1872, an advance 
of 20 per cent. was secured ; in July a further 15 per 
cent. was conceded, and in February, 1873, another 
15 per cent. was added. The gross increase was 
58.7 per cent. ; now the advance is equal to 65 per 
cent., or 6.3 per cent. above high-water mark in the 
early seventies. But the difference in the modes is 
significant. Then the advances were by strikes, now 
they are obtained under the Conciliation Board, with- 
out friction and promptly. The method, he says, is 
pregnant with benefit to wage receiver and payer 
alike, for it involves no loss of time and no suffering. 
He wisely puts in a plea for consideration if and 
when the Board has to reduce wages, as in all human 
probability will be the case. He anticipates that some 
men will be censorious when a reduction is proposed ; 
they were hilarious when there was an advance, but 
the same calm reliance on the justice of the case is 
advocated. 





In the Lancashire districts activity still prevails in 
some special branches of the engineering trades, 
supeetilly in the electrical and locomotive depart- 
ments, all sections of which are busy. In other 
branches complaints are general that new work is not 
coming forward freely, and machine toolmakers are 
working off their old contracts more quickly than they 
are being replaced. It is said, however, that the 
lower price of material has stimulated those who had 
held back orders. There has been no serious falling- 
off in employment as yet, except in the case of 
textile machine makers, but there are indications 
of lessening pressure in other directions. On the 
eve of the Christmas holidays, and with the near 
—- of a New Year, there is usually some 
slackness apart from fluctuations in trade, and if 
the latter are at all felt the former will inevitably 
be increased. The iron and steel trades are reported 
to be in a depressed condition; the tendency as 
regards prices is still in a downward direction. In 
the pig-iron trade little has been doing, no heavy 
weight of business being carried through. Makers’ 
quotations for finished iron remain unchanged, but 
underselling is, it is said, going on freely, so that 
quoted prices are but nominal. The steel trade is 
somewhat disorganised, all sorts of prices being quoted. 
Some American forge iron has been on sale at lower 
rates than quoted locally. 

In the Wolverhampton district the finished iron 
trade is described as being in a depressed condition, 
with no signs of improvement. New orders are, it is 
said, very limited. There have been, however, 
numerous inquiries for forward deliveries, but the 
prices offered are so low as not to be acceptable to 
makers. Buyers hold back in hopes of substantial 
concessions. Many orders have, it is reported, been 
given to agents from other districts where the rates 
are lower, There is also keen competition from 
abroad as regards some qualities of material. Pig 
iron is easier both in medium and common qualities. 
Makers of best bars complain of deficiency in orders ; 
in commoner qualities orders are more difficult to 
obtain. The engineering and allied industries are still 
fairly well employed, but there is not the same pres- 
sure as there was some time ago. The hardware in- 
dustries also feel the slackening tendency, but, on the 
whole, the chief trades continue to be ‘tolerably busy 
for the season. 





In the Birmingham district the iron trades are de- 
scribed as bein Zepaiead in all branches. Prices are 
still tending downwards. There is, however, o fair 
demand for iron for shipbuilding and dockyard pur- 
poses, mainly on Government account. In other 
respects business has been inactive, with a tendency 
to further restriction. Competition is also making 
itself felt, large quantities both of iron and steel are 
being reamdens. from Belgium and America. Some of 
the marked bar houses continue to be fairly busy, but 
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manufacturers of other qualities find difficulty in ob- 
taining orders. The engineering and allied industries 
are still fairly well employed, but there is less pres- 
sure than there was in most branches. The other 
iron, steel, and other —o industries vary as 
regards activity ; some are tolerably busy, others show 
a slackening tendency. A few may be said to be de- 

ressed. e common complaint in the whole of the 

idland districts is the high price of coal. This it is 
which has a depressing effect upon the iron and steel 
trades, both as regards production, and in the branches 
using these metals. 





The brass trades in Birmingham have been for some 
time in dispute as regards wages, the men demanding 
a fixed minimum wage of not less than 6d. per hour, 
and the employers claimed that the 20 per cent. bonus 
should be reduced, unlees universally paid in the dis- 
trict. The matters were submitted to arbitration, Sir 
David Dale being the arbitrator. He gave his award 
on Thursday in last week, the 13th inst. He agreed 
to establish a minimum wage, but at the rate of 44d. 
instead of 6d. per hour. He fixed 54 hours as a week’s 
work, overtime to be at the rate of time and a quarter. 
He declined to limit juvenile labour. As regards the 
20 per cent. bonus, he disallowed the employers’ claim, 
but he conceded to them the right to employ non-union 
labour at the proper rate of remuneration. The 
minimum wage is a low one, one-fourth below the 
dockers’ tanner, and that too in a skilled trade. 





The strike of guards on the North-Eastern Railway 
has caused a considerable inconvenience on the Tyne, 
by delay in loading vessels, &c. In some cases, it is 
said, the crews have been paid off by reason of the 
uncertainty that prevails. The guards have now re- 
turned to work, and the matter is to be eettled by 
arbitration. 





The Bricklayers’ branch of the London building 
trades have won a victory, fortunately without a 
strike. For some time they have been agitating for 
an advance in wages ; the agitation resulted in a con- 
ference of representatives of the Master Builders’ 
Association and of the workmen’s union, with the 
result that a halfpenny per hour increase has been 
conceded, to take effect on January 1, 1901; and the 
employers agreed. also to incorporate the conciliation 
rules of the Masons’ and Carpenters’ Societies in 
those of the Bricklayers’, these rules to take effect at 
the same date. This agreement makes for peace in the 
building trades of London. 

ly to 
Rail 


The President of the Board of Trade, in re 
Mr. Bell, M.P., of the Amalgamated Society o 
way Servants, refused to take any action in respect of 
the dismissal of Mr. Unwin by the Great Eastern 
Railway Company’s directors. Efforts to compel the 
reinstatement of a dismissed employé are not usually 
successful, and the policy involved is more than 
doubtful. 





The Lightermen’s strike still continues. The Lord 
Mayor tried to bring about a conference, and to that 
end invited the representatives of both sides to meet 
at the Mansion House ; but his efforts were abortive, 
for only the men’s representatives put in an appear- 
ance. The Lord Mayor, however, made some sugges- 
tions favourable to a settlement. 


The Northumberland Miners have resolved to revert 
to their old policy of forcing non-union men into the 
union by strikes. They have also resolved to demand 
6d. advance to the night workers. They have, more- 
_, voted 500/. towards the scheme of aged miners’ 

omes. 








_ The strike of French Glassworkers, which for a long 
time Bie has kept 2000 hands idle, has at last been 
settled, terms having been mutually agreed to. Con- 
cessions were made by both parties. 





The strike of Laceworkers at Calais continues, and a 
strong a has been made to the English trades by 
the London Trades Council for financial support. 
Many of the unions are taking the votes of the 
members as to grants and as to the amounts. It is 
pointed out that the Calais Laceworkers levied them- 
selves 15s. 2d. per member to assist the engineers. 





Water Suppty or Leeps.—At a meeting of the water 
works committee of the Leeds City Council on Friday, it 
was reported that the quantity of water in the reservoirs 
of the Washburn Valley was equal to a supply for 114 
days, as com with a supply for 51 days on the cor- 
Tesponding date last year. The storage, 1 was stated, 
amounts to 2,940,000,000 gallons. Asa result of the 
exceptionally wet weather which has prevailed during 
the past month or six weeks, the reservoirs are actually 
running over, so that for some time there has been about 
7,000,000 gallons going to waste in the valley daily. 





POWER-GAS AND LARGE GAS ENGINES 
FOR CENTRAL STATIONS.* 
By Mr. Hersert A. Humpurey, Member, of Northwich. 
Dvrine the next few years the design and erection of 
large central power stations for the generation and dis- 
tribution of electric energy in bulk promise to be the 
most important and interesting problem with which 


mechanical engineers in this country will have to deal. 
The new stations will not only be la than any now 
existing, but every possible effort will be made to reach 


a degree of economy in the production of power, such as 
will surpass any previous results. 

Central station work in this country, so far as magni- 
tude of the undertakings is concerned, is undoubtedly 
behind when com with American and Continental 
practice ; but the future development promises to be on 
an unparalleled scale, as indeed it must be if the rapidly- 
growing requirements for lighting, traction, and general 
power purposes are to be met. though it is not prob- 
able that in the next few years London, for instance, wi 
be able to show the enterprise of New York, which has 
in hand the construction of three power stations, where 
in each case the maximum capacity will exceed 70,000 
horse-power, yet London has its 20,000 horse-power 
station at Bankside, its 10,000 horse-power at Deptford, 
and its 7000 horse-power at Willesden, also several stations 
running the latter rather close. Then in the provinces, 
Manchester is erecting its 100,000 horse-power station, 
which if carried to a will leave Edinburgh, 
Liverpool, Glasgow, and Brighton, which are the next 
largest, a long way behind. 

There are, however, some schemes for supplying elec- 
tricity ‘‘in bulk,” recently considered by a Select Par- 
liamentary Committee, which may be the beginning of 
even greater things; and it is to be hoped that the short- 
sighted nage of municipal authorities will not be allowed 
to interfere with the progress of a movement destined to 
become of national importance. 

The sale of electricity in Great Britain is now over 100 
million Board of Trade units per annum, or three times 
what it was four years previously. The capital expended 
in electric — already exceeds 16 mil- 
lion pounds sterling, and the capital outlay for electric 
traction is even greater ; yet at this moment the number 
of miles of electric tramways under construction in Great 
Britain is fully equal to the miles of route already in 
operation. Last year 89 provisional orders for electric 
lighting were granted. Electric railway and tramway 
Bills and tramway Provisional Orders numbering 46 re- 
ceived the Royal Assent ; also applications for 21 light 
railways to be worked by electricity were received. 

These facts point to great additions to our central 
stations, but it is neither for lighting nor for tramways 


that the real bulk of the energy will in the approaching | 87 


future be required, but rather for manufacturing purposes. 
When electric energy can be generated and distributed at 
such a cost as to displace the use of the steam power 
plants now operating in manufacturing works, the 
inauguration of a new era of centralisation in the supply 
of power will have commenced, the importance ot 
which cannot be over-estimated. The average total 
cost of a unit of electricity generated by electric- 
supply undertakings in this country for 1898 was 
2.81d., of which the expenses of generation amounted 
to 1.79d. With improved load-factors this figure would 
be less; but those who know the actual cost of steam 
power generated on manufacturers’ premises, will oe 
ciate how much this figure must be lowered, if the 
manufacturers are to be induced to take electric energy 
in bulk from outside companies. Ib is known that several 
companies will, under certain conditions, supply electric 
energy for power pu: at 1d. per unit, this being 
possible because of the higher price paid for lighting 
current ; but even this figure is too a for manufac- 
turers who would require large currents. In Appendix II. 
the author has tabulated the approximate cost of power 
under different circumstances, and from these figures it 
becomes clear that, unless the price is reduced to some- 
like is per unit, only the smaller manufacturers will 
benefit by the wholesale adoption of current for power 
purposes supplied from central stations. ; 

here, then, is this cheap supply of electric energy to 
come from? In this country we have not the Niagara 
Falls with their 7,000,000 horse-power to draw upon, or 
even the 600,000 horse-power of waterfalls said to be avail- 
able in Switzerland, and it is certain that we must rely on 
the coal su ply as the only cheap source of power avail- 
able in veal arge quantity. Ibis the object of the pre- 
sent paper to inquire into the question of the use of power- 
gas and large gas engines as a factor in the solution of the 
cheap power problem. __ 

The central stations which have so far adopted power- 
gas and gas engines in this country are comparatively few 
and smi Of a total of seven stations, the largest has an 
aggregate of 650 horse-power, and the largest unit in use 
is orse-power. The reason for this state of things 
may be easily summed up. In the eon pee until 
recently no gas-producer was comm 'y available 
which could make a reliable gas sufficiently cheaply or 
from any but expensive fuel, such as anthracite or coke ; 
and secondly, no gas engines of large size had been in use 
for a sufficient period of time to satisfy electrical engi- 
neers as to their suitability for working under station 
conditions. These reasons exist no longer, for there is 
in the Mond Producer Plant the means of converting 
cheap forms of bituminous coal, or slack, into a clean 
gaseous fuel, suitable in every way for use in gas engines, 
and at the same time recovering the ammonia of the coal 
as a valuable by-product. The net effect is that the fuel 


* Paper read before the Institution of Mechanical 
Engineers. 











cost per unit of electricity generated is, including all cost 
of labour, repairs, &c., at the gas producer and recovery 
emg less than y4d. per unit at the switchboard. This 
gure represents the cost under conditions of con- 
tinuous running at Winnington, without allowing full 
credit for the sulphate recovered (see Appendix X.). 

Secondly, gas engines of 500 horse-power are y 
numerous, and one of 650 horse-power has been at wor 
over a year, while others of a 1000 and 1500 horse-power 
are building. The author has been on the Continent and 
in America with the special object of studying thea ques- 
tion of large gas engines, and has had the opportunity of 
seeing the easy, comfortable way in which the 650 horse- 
earl Westinghouse engine does its work. Mr. George 

estinghouse told the author that the Westinghouse 
Machine Company had sufficient experience to make 
them feel quite confident of their ability to build 2000 and 
even 3000 horse-power engines, and run them with perfect 
success. 

The special features of gas engine practice, which have 
enabled gas engines to be made of powers far beyond those 
formerly thought possible, may briefly stated. The 
most important is the improvement in the design of the 
cylinder liner, the piston, and the valves, whereby they 
may all be efficiently water cooled ; and probably a time 
will soon come when no engine of more than 17 in. 
cylinder will be constructed without a water-cooled 
piston and a high degree of compression. The better 
shape given to the clearance space, the disposition of the 
valves in this space, the introduction of induced and 
positive systems of scavenging, and the better under- 
standing of the causes of pre-ignition, have all aided in 
the forward progress of the gas engine, and a noticeable 
strengthening up of all working parts has taken place. 
Thus the Westinghouse practice 1s to make the crankshaft 
half the diameter of the eee and in sizes even 
more. For example, with a 34-in. piston the crankshaft 
is made 19 in. in diameter. Improvements in the breech- 
end castings, better arrangements for the contraction and 
expansion of the meta], improved means of ignition, and 
items of this nature are too numerous to mention, but all 
help in marking a step-by-step progress in the attain- 
ment towards gas engines of great power. 

In Appendix ITI. a of some large gas-engines 
are given. Appendix IV. contains the data, and 
Appendix V. the results of a trial of a 400 horse-power 
Crossley gas-engine carried out by the author. Ib will 
be seen that the normal-load trial of this engine gave a 
consumption of 60 cubic feet of Mond gas per hour per 
indicated horse-power, equivalent to a thermal efficiency 
of 26.2 per cent. The gas was measured by a large 
station wet-meter of 50,000 cubic feet per hour ca; ity, 
erected specially for the experiments, and in Appendix XI. 
the author has enumerated the precautions taken to ensure 
t accuracy in all the measurements of quantities 
involved in this trial, and in the other experiments 
recorded in the paper. Indicator diagrams of the 
Crossley engine with their isothermal and adiabatic 
curves, together with the equations to the actual ex- 

sion and compression curves, are given in Fig. 1 
a 811). . Other information relating to the valve 
motion, the ‘* bottom loop” indicator ca and the fluid 
resistance, is contained in Figs. 2, 3, 4 {page 811). 
are important as showing how large the fluid resistance 
may become in a big engine, especially if the governor 
is cutting out explosions so that the suction-stroke takes 
air only. The length, size, and arrangement of the 
various pipes have considerable effect on the bottom-loop 
en ge and these matters are worth careful study in 
each individual case. 

Ib was anticipated that the ings Conse engine would 
ee fully 30 per cent. thermal efficiency ; but the makers 

ave kept down the degree of compression to so low a 
fi that the average effective pressure is only a little 
above 60 lb. per square inch. Although this engine has 
to run at full load day and night, this extreme measure 
of precaution would be quite unnecessary, if the pistons 
were water-cooled. However, it is the first wae of its 
size Messrs. Crossley Brothers have made, and they are 
to be congratulated on having turned out a workmanlike 
and successful engine. More economical results are ex- 
pected from the horse-power ‘* Premier” gas-engine, 
which, unfortunately, was not delivered early enough for 
~- tests to be carried Tay and “e results —— ed in 
the present paper. 18 engine (see page ante 
when tested at the Premier Company’s works at 
Sandiacre, with Mond gas, showed a mean effective 
pressure of 103 lb. per square inch, but there were no 
means of accurately determining the gas consumption. 
It is expected that 650 horse-power will readily be 
obtained from this engine, which is now one of the 
largest two-cylinder engines in existence. Plans and 
elevations of the Crossley and Premier engines installed 
in the power-house at Page oem and used by Messrs. 
Brunner, Mond, and Co. for their electrolytic plant, are 
enough Mond g fuel fi 

ough Mon is & most ect fuel for gas engines, 
there is another Tieal fuel which, unfortunately, = not 
found in this country. The use of natural gas in the 
Pennsylvania and other districts of America has given a 
stimulus to the employment of gas engines in the United 
States, but in a a few years’ time the pre- 
sent sources of —_ 'y of this gas will be practically ex- 
hausted. Appendix VIII. gives the figures of a brake 
trial for a Westinghouse gas engine using yey te as 
abstracted for the author from the books of the Westing- 
house Machine Company, when he had the pleasure of 
looking over their carefully kept records. These figures 
show the excellent economy of over 24 per cent. thermal 
efficiency, calculated on the brake horse-power and in a 
comparatively small engine. The system of governing, 
by controlling the quantity ot prone mixture of constant 
quality, has Coon well worked out in Westinghouse en- 
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gines, but is really only applicable to the case of a rich | 


gas. It was stated that in the large engines a consump- 


tion of 9. cubic feet of natural gas per brake horse-power | 
hour had been reached, and there are ho of lowering | 


steam and gas to be cooled down to about 90 deg. | the with the free acid takes place, giving still more 
Cent. (194 deg. Fahr.), and by the formation of sulphate of ammonia, so that to make the process con- 
more steam, tending to saturate the gas with water | tinuous some sulphate liquor is constantly withdrawn 
vapour at this temperature, the bulk of the sensible | from circulation and evaporated to yield solid sulphate 


the record to 8 cubic feet with the 1500 horse-power en- | heat is converted into the latent form. Then passing | of ammonia, and some free acid is constantly added to 


gines. 
America, France, Germany, Belgium, and, lastly, 









England, are now turning out large gas-engines, and the 
author has information to show that the orders for large 
gas-engines, exceeding 500 horse-power, collectively 
amount to over one hundred engines. With such results 
before us, the time has certainly arrived for a careful 
study of the advantages to be arg by the adoption of 
a combined Mond producer plant and gas engines ; and 
the subject may considered under the following 
headings : 


The possibility of using cheap fuel, and of recovering 
its ammonia. 

The ter economy of gas engines as compared 
with steam engines. 

The simplicity and reliability of gas engines. 


Gas producers better than steam boilers. 
Costs. 


Mond Gas.—The first of these headings has been the 
subject of Dr. Mond’s experimental work on gas producers 
svarted in 1879, and carried out on a large scale for a 
number of years at Winnington, Cheshire (Figs. 15 to 18, 
page 815). This work resulted in the solution of the diffi- 
cult problem of converting the cheap forms of fuel into 
a good gas of uniform guality, in such a way that the 
ammonia existing in the fuel is not destroyed, but 
recovered as a by-product. This process will be briefl 
described with the help of the diagram, Fig. 19 (page 815}. 
Common bituminous slack, brought =f railway wagons 
into the works, is mechanically handled by elevators and 
creepers, and deposited in hoppers above the producers. 
From these it is fed in charges of 8 cwt. to 10 cwt. at a 
time into the producer “‘ bell,” where the first heating of 
the slack takes place, and the products of distillation pass 
downwards into the hot zone of fuel, before joining the 
bulk of the gas leaving the producer. This destroys the 
tar and converts it into a fixed gas, and also prepares the 
slack for its descent into the body of the producer, where 
it is acted upon by an air-blast saturated with steam at 
85 deg. Cent. (185 deg. Fahr.), and superheated before 
coming into contact with the fuel. Unlike other pro- 
ducers, the quantity of steam introduced into the blast 
is relatively very large, and amounts to 24 tons for every 
ton of fuel gasified. This large quantity of steam keeps 
down the working temperature of the producer within 
such limits as to prevent the formation of clinkers or the 
destruction of the ammonia, yet permits the fuel to be so 
thoroughly burned that ¢ es are obtained. Half 
a ton of steam is decomposed in the producer for every 
ton of fuel burnt, yielding thereby free hydrogen to the 
extent of 29 per cent. by volume in the final gas. The 
hot gas and undecomposed steam leaving the producer 
first pass through a tubular regenerator in the opposite 
direction to the incoming blast. An ane of heat 
takes place, and the blast is still further heated by 
passing down the annular space between the two shells 
of the producer on its way to the firegrate. Then the 
hot products from the producer are further passed 
through a “‘ washer,” which isa large rectangular wrought- 
iron chamber with side lutes, and here they meet a water- 
spray thrown ya by revolving dashers, which have blades 
skimming up the surface of the water contained in the 
washer. The intimate contact thus secured causes the 





upwards through a lead-lined tower, filled with tiles to | the liquor circulating through the tower. The gas, 
present a large surface, the producer gas meets a down- | being freed now from its ammonia, is conducted into a gas. 


Fig.8. Details of Flywheel. 


Steel key in three pieces, carefully fitted and driven 
on, having % in. taper to 1 foot. ag 
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ward flow of acid liquor, circulated by pumps, contain- j cooling tower, where it meets a downward flow of cold 
ing sulphate of ammonia with about 4 per cent. excess | water, thus further cooling and cleaning the gas bee 
free of sulphuric acid. Combination of the ammonia of | it passes to the various furnaces and gas engines in whic 
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it is used. The cooling of the gas with its burden of 
steam results in the condensation of the steam, and rais- 
ing the temperature of the cooling water, so that the 
latter leaves the tower as hot water, and is utilised in a 
third tower called the ‘‘air-heating tower,” through 
which the air blast from the blower is directed. Here 
the contact of hot water and cold air gives hot air, satu- 
rated with water vapour at 73deg. Cent. (163 deg. Fahr.), 
and cold water. By this method of utilising the heat 
of the gas from the producer, nearly 1 ton of steam is 
added to the producer blast for every ton of fuel gasified, 
and this cyclical exchange of heat is always going on and 
forms one of the distinctive features in the economy of 
the plant. It will be understood that the hot water 
from the gas-cooling tower is circulated through the air- 
heating tower, and being cooled thereby, is n pumped 
up to the top of the gas-cooling tower. Both towers are 
lled with tiles to give large surfaces of contact, and the 
circulating water acts as the heat: ing agent between 
the hot gas and the cold air. The charging of the fresh 
fuel into the top of the producer and the withdrawing of 
ashes from the bottom in no way interfere with the con- 
tinuous steady work of the producer. the large 
volume of steam employed acts as a most perfect re- 

lator in keeping the quality of the gas uniform. Each 
Mond ogee of the ordinary size used at Winnington 
yg ee le of gasifying 20 to 24 tons of slack per day of 
; hours, and the volume of furnished from 1 ton of 
wd fed into the producer varies from 140,000 to 160,000 
cubic feet, according to the quality of the slack, and is 








sufficient to develop 2000 indicated horse-power hours | 
when utilised in a gas engine. The value of the sulphate 
of ammonia recovered from 1 ton of fuel is, at present 
prices, 8s. naked at the works. 

In Appendix I., Tables I. and II., are given the 
most recent figures relating to the Mond producers as 
worked at Winnington, where the gas is used for a 
great variety of purposes. ‘These figures show the 
analysis of the slack used, the gas made, and the 
ashes drawn from the producer; also weights, specific 
gravity, yield of gas, calorific values, air required for 
combustion, specific heats, and other figures. In fact, 
all such information as will enable an engineer to make 
any calculations he may require in adopting the plant for 
central station work. Appendix XII. is added, as con- 
taining very necessary figures for dealing with all calcu- 
lations relating to volumes of producer gas, and which are 
not to be met with in any published form. The B poconery 
diagram, showing the method of working the Mond plant, 
given in Fig. 19 (page 816), is not to scale. Three views of 
a plant to supply gas for 10,000 horse-power of gas engines 
are shown in Fig. 20 (page-816); and a more recently de- 
signed plant for six producers, with sulphate plant, is 
shown in ground plan Fig. 21. 


(To be continued.) 





Iron MINERALS IN Betcilum.—The imports of iron 





minerals into Belgium in the first ten months of this 


Fie. 18. WasHer, &c. 


year were 2,141,128 tons, as compared with 2,208,898 
tons in the corresponding period of 1899. The exports of 
iron minerals from Belgium in the first ten months of 
this year were 377,916 tons, as com with 282,925 tons 
in the corresponding period of 1899, 


Exxotrio TRAMWAYS FOR LEICESTER.—A tramways 
sub-committee of the Leicester Town Council has issued 
a lengthy yp _upon investigations which it has made 
respecting the different systems of tramway traction in 
operation in various cities and towns in Great Britain, 
making at the same time a number of important recom- 
mendations. The committee has come to the conclusion 
that the overhead trolley system of electric traction is 
the most efficient, reliable, quick, and economical extant; 
and it, therefore, recommends its adoption in Leicester, 
following upon the purchase of the present tramway 
undertaking. The scheme, which is outlined in the com- 
mittee’s report, involves the reconstruction of the exist- 
ing tramway lines, and their extension to various points 
on the outskirts of the borough. Iv also recommends 
that the continuous direct-current system of generati 

lant should be adopted, with a central power station on 
and already belonging to the council and adjoining the 
borough refuse destructor in Belgrave-gate, If the 
scheme should be approved by the Town Council, Par. 
liamentary powers will be sought for carrying out the 
various works involved, which will include the laying of 
18 miles of double line in the borough. . 
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POWER-GAS AND LARGE GAS ENGINES. 
(For Description, see Page 813.) 
Fig .19. Diagram illustrating method of working Mond Plant. 
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LAUNCHES AND TRIAL TRIPS. 


THE screw steamer Greenisland was launched on Thurs- 
day, the 6th inst., by the Ailsa Shipbuilding Company, 
Troon, for Mr. C. M. Legg, Carrickfergus. The reen- 
island is of the following dimensions: Length over all, 
138 ft. ; breadth, 22 ft. ; and depth moulded, 10 ft. Com- 
pound machinery is to be supplied by Messrs. Workman 
and Clark, Limited, Belfast. 

Messrs. C. S. Swan and Hunter, Limited, Newcastle- 
on- Tyne, launched, on Thursday, the 6th insb., a steel screw 
steamer, built to the order of the English and American 
Steamship Company, Limited, of which the following are 
the leading dimensions : Length over all, 359 ft. ; breadth, 
extreme, 42 ft. 04 in. ; depth moulded, 30 ft.1 in. The 
vessel has been specially designed for the carrying of coal 
between Louisberg (Nova Scotia) and Boston. The dead- 
weight cargo and bunkers will be 6000 tons; she has only 
a single deck and the holds are absolutely clear of ob- 
structions so as to facilitate rapid loading and discharg- 
ing, the machinery for the same reason being placed right 
aft. The salcon and officers’ quarters are situated in a 
short bridge amidships, and the accommodation for the 
engineers in a deck-house on the p. and that for the 
crew under the perp. The engines have been constructed 
by the Wallsend Slipway and eeng, Company, 
Limited, and consist of a set of triple-expansion engines 
having cylinders 234 in., 39 in., and 66 in. in diameter by 
48 in. stroke, steam being generated in two single-ended 
boilers 16 ft. 6 in. indiameter by 10 ft. Gin. long, working 
at 180 lb. pressure. The vessel was named the Mystic. 





Messrs. William Denny Brothers, Dumbarton, Jaunched 
on Thursday, the 6th inst., the twin-screw steamer Canter- 
bury, for the South-Eastern and Chatham Railway Com- 
pany’s Channel mailservice. Her dimensions are 105 ft. by 
28 ft. by 15 ft. The main deck extends continuously 
from stem to stern, and on this deck amidships is accom- 
modation for 30 first-class mgers, with handsome 
dining saloon at fore-end. There are two independent 
sets of engines on the en principle, and_one 
single-ended boiler, supplied by Messrs. Denny and Co. 


The Ardrossan Dry Dock and a" owed Company, 
Limited, launched on Friday, the 7th inst., a steel-built 
double-screw steamer, intended for the coast trade. The 
vessel was built to the order of Mr. C. M. Legg, Belfast. 
Dimensions: 129 ft. ~{ 22 ft. by 9ft. Gin. moulded. The 
vessel will be engined by Messrs. Muir and Houston, 
Glasgow. 








Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched on Friday, the 7th inst., another addition to the 
City Line of steamers. This vessel is intended for the re- 
gular service of Messrs. George Smith and Sons, between 
Glasgow, Liverpool, Calcutta, and Bombay, and is the 
tenth vessel that Messrs, Workman and Clark have built 
for the City Line, and is named City of Athens. The 

rincipal dimensions are: Length, 430 ft.; breadth, 

ft. 3in.; depth, 32 ft. 5in. The machinery has been 
constructed at the builders’ engine works, and consists of 
high-powered triple-expansion engines, two steel boilers, 
and a donkey boiler. 





Messrs. Napier and Miller, Limited, launched from their 
yard at Yoker, on Friday, the 7th inst., a steel screw- 
steamer named Atholl, built for Messrs. John Warrack 
and Oo., of Leith. Herdimensions are: Length between 
perpendiculars, 385 ft.; breadth moulded, 48 ft. 6 in.; 
depth moulded, 29 ft. 9 in.; with a deadweight carrying 
capacity of about 6800 tons, and a gross tonnage of about 
4600 tone. Her machinery is being supplied by Messrs, 
Dunsmuir and Jackson, and comprises three cylinders 
27 in., 43 in., and 72 in. in diameter respectively, with a 
piston stroke of 48 in. The two boilers are single-ended, 
with a working pressure of 180 lb. to the square inch, 
having Howden’s system of forced draught. 





Sir W. G. Armstrong, Whitworth, and Co., Limited, 
launched from their shipyard at Walker-on-Tyne, on 
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Saturday, the 8th inst., one of four Hy ag tank steamers 
built for Messrs. M. Samuel and Co., rs of the 
Shell Transport and Trading Company, Limited, of 
London. The vessel, which was named the Pinna, is the 
largest tank steamer built. The chief dimensions of the 
vessel are: Length over all, 436 ft. 10 in.; length between 
perpendiculars, 420 ft. 10 in.; extreme breadth, 52 ft.; 
moulded depth, 33 ft. 9 in., with a deadweight of about 
9000 tons. The Pinna is intended for the carriage of oil 
in bulk on her outward journeys and general cargoes on 
her homeward voyages. The expansion of the liquid 
cargoes has been arranged on Swan’s patent principle. 
For the rapid discharge of liquid cargoes the vessel has a 
very complete pumping installation. Like the other 
steamers owned by the Shell Transport and Trading 
eee age she will be fitted with oil-burning arrange- 
ments, the system adopted for this vessel having been de- 
signed by the builders. At the luncheon which followed, 
Sir Marcus Samuel said that the vessel was the thirty- 
eighth steamer of the company. These 38 steamers carried 
a deadweight of 150,000 tons, and gave employment to 
about 280 officers and engineers, and to about 2500 
firemen and seamen. 





Messrs. Harland and Wolff, Belfast, on Saturday, the 
8th inst., launched another immense liner for the White 
Star Company. The new v named Suevic, is a 
twin-screw steamer, eg" one. ng hy ptherger| with 
12,400 gross tonnage. e is the fift of very 
large tonnage the same firm have built for the White 
Star Company’s trade between Liverpool and Australia. 
Her predecessor, the Runic, launched last October, starts 
on her maiden voyage on the 3rd of next month. 





On Thursday, the 13th inst., the steel screw steamer 
Gamma, built by Messrs. William Gray and Co., Limited, 
for Mr. B. J. Van Hengel, of Amsterdam, had her trial 





trip in Hartlepool Bay. She is 285 ft. in length, 40 ft. 
in breadth, and 19 ft. 3 in. deep, and intended for the 
timber and general cargo trades. The engines are from 
the Central Marine Engine Works of the builders, and 
are of the triple-expansion type, having cylinders 20 in., 
314 in., and 53 in. in diameter, with 36 in. piston stroke. 
There are two large steel boilers, which work at a pres- 
sure of 160 lb. per square inch. The vessel averaged 
9? knots. 





PrERSONAL AND TRADE Notss.—A powerful syndi- 
cate has been formed under the title of ‘‘ Easton and Oo., 
Limited,” to take over the extensive and old-established 
engineering works of Messrs. Easton, Anderson, and 
Goolden, Limited, at Erith, with a view to the develop- 
ment in this country of the Schmidt system of utilising 
ar superheated steam, which has made such remark- 
able progress abroad. No public issue will be made, the 
necessary capital having been subscribed privately by 4 

up of leading engineering firms and others.—Mr. 

iliam B. Sayer, consulting engineer and electrician, 
has opened offices at 189, Vincent-street, Glasgow.—Mr. 
Clemens Herschl, 2, Wall-street, New York, will assume 
the duties of consulting engineer to the East Jerse 
Water Works Company in February next, and Mr. J. 
Waldo Smith will me engineer to the same — 
company.—We are informed that Mr. Slater Lewis, 0 
“Norwood,” Ellesmere Park, Eccles, has sotired from 


the position of engineer and general to Messrs. 
Pr. b Jackson and Co., of Manchester, a that he le 
accepted a —_ on meg > a 
Engineerin mpany, Limited.—We are in 

a a _ Re 20,000 tons of steel rails and fishplates, 
for the Victorian Railways, has been secured by — 
James McEwan and Co., Limited, 27, Lombard sire 
E.C., who have placed the order with the Illinois Ste 


Company, of Chicago, U.S.A, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compmzp sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 

umber of views given in the Specification Drawings is stated 
not Wustrated. 

inventions are communicated from abroad, the Names, éc., 
Pong 9 seu seit ge Sch Onis Bale 
French Ba Sthampton aang, Ghancrytane WE a 


A may at any time within two 
2 cedenet as 
give notice at the Patent O, 
Patent on any of the 
ELECTRICAL APPARATUS. 


24,887. T. J. Digby, London, Arc Lampe. [2 Figs.] 
December 14, 1899.—In projector lamps for theatrical and other 
uses means are provided for throwing the carbon electrodes out 





of line, so that an amount of light less than the normal and 
regulable as to quantity may be thrown upon the projecting 
reflector or refractor. (Accepted October 31, 1900.) 


A. Wright and the Mutual Electric 
Trust, Limited, Brighton, Sussex. um De- 
mand Indicator. [3 figs.) December 4, 1899.—An electro- 
magnetic device tilts a double container vessel in Lo to 
the current passing. The greater the angle to which the vessel 
is tilted the more of its contents are discharged from the upper con- 
tainer in which they were initially placed, into the lower container 








which may be graduated directly in amperes or lamps. A viscid 
fluid may be used, and the passage by which it passes from the 
upper to the lower container may be constricted so that a 
momentary heavy current shall not cause a proportionately large 
discharge of liquid from the upper to the lower container. A 
passage of comparatively large size may allow of a rapid restoration 
of the liquid to the A x container by the meter reader. (Ac- 
cepted October 81, 1 ¥. 

22,535. The British Thomson-Houston Company, 
Limited, London. (W.B. Potter, Schenectady, N.Y.,US.A) 
Rotary Converter System. [2 Figs.) November 11, 1899. 
—To start a large rotary converter, continuous current, generated 
by an alternating-current motor and continuous-current dynamo 
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Combination, is used. Of course the same starting set may be 
used in connection with more than one converter. The motor 
generator may be provided with a starting resistance and with an 
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adjustable resistance in its field magnet circuit for varying its volt- 
age, or the starting resistance may be entirely dispensed with by 


providing the direct current side of the motor generator with two 
armatures and two ae field magnets arranged for con- 
nection respectively with the armatures and field magnets of the 
several rotary converters. It is stated that according to this in- 
vention a plurality of rotary converters may be started by the 
employment of an auxiliary machine (of small capacity as com- 
pared with the converters), together with a small starting 
resistance, and that by adopting the double armature arrange- 
ment above referred to the starting resistance may be entirely 
dispensed with, There are seven claims, one of which is asfollows: 
‘The combination with a source of alternating current ofa 
rotary converter fed therefrom, means for transforming current 
from said mains to direct current, and means for causing said 
rg eee to start the rotary converter.” (Accepted October 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15,398. W. H. Bradley, Bellevue, Pa., U.S.A. Gas 
Producers. (2 Figs.) August 29, 1900.—In this gas producer 
inverted VY channel grates radiate from a centre on to which fuel 
is fed. A water tank is under the grates, and extends with 


Fig.1. 
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upwardly sloping approaches outwardly from each grate end and 
serves as a channel or channels through which may be raked out 
he ashes and slag which run down the grate surfaces and accu- 
mulate in the spaces between them. (Accepted October 31, 1900.) 


GUNS AND EXPLOSIVES. 
13 471, A, T. Dawson, London, and J. Ramsey and 
. E, Riddle, Erith, Kent. Practice Tubes, [8 Figs.) 
July 26, 1900.—The centring supports of a practice tube are 
made individually adjustable as well as controllable by an ex- 
panding gear common toall. The individual adjustment is effected 


Fig.1. 
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by special means, which are described in detail and illustrated, To 
prevent the practice cartridges from ae fired when the breech 
of the tube is not properly closed, a safety device is provided 
which comprises a spring-controlled bolt adapted to be set into 
position to be forced parnge de & the obturator of the gun on the 
proper closing of the tube breech. (4ccepted October 31, 1900.) 


2053. A. Reichwald, London. (Fried. Kiupp, Essen, 
Germany.) Recoil Brake. [1 Fig.) February 1, 1900.—In 
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wer is absorbed by throttling 
uffer cylinder to the return 
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this hydraulic brake for ordnance, 
the liquid as it passes from the 








cylinder, and the throttling is thus effected by the aid of openings 
in the walls of the return piston (which piston is in the form of a 
hollow cylinder closed at one end), these Lg oy decreasing in 
cross section from the closed end tow: the open end, and 
passing over inlet ports for the liquid in the walls of the return 

linder as the return piston moves, so as to reduce more or less 

e cross sectional area of the liquid passages according to 
the position of the return piston at any particular moment, 
(Accepted October 31, 1900.) 


HYDRAULIC MACHINERY. 


H. Ra St. Petersburg, Russia. Fluid 
Meter and Fa {6 Figs.] October 31, 1899.—This in- 
vention provides a meter for fluids, and is designed to replace 
meters of the class in which the fluid to be measured passes 
through an orifice, the pressure upon one side, and the suction 
upon the other side of which cause an indication of difference 
of pruanie to be made, wherefrom can be calculated the quantity 
of fluid ing. In such a meter the indication is as the square 
of the velocity. In meters, according to this invention, the size 
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of the orifice is variable, and anindicating arrangement, graduated 
in proportion to the area or re nce of the orifice, is affixed to 
the device, by which constriction of the said orifice is produced. 
To read the instrument, the orifice is adjusted so as to cause 
some predetermined difference of pressure upon its two sides, 
and the flow can then calculated on reference to the device 
showing the orifice area. It is indicated that the instrument is 
easier to read, when the amount of liquid passing is very large or 
very small, than isa Venturi meter. Modifications are provided. 
(Accepted October 31, 1900.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


16,847. R. Schweers, Berlin, Germany. Vices. 
[4 Figs.] September 21, 1900.—This quick-grip vice has a main 
screw with a jambing thread of approximately one-half trape- 
zium or triangle-shaped section. An additional fine thread 
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screw and a lever nut engaging thereon are provided on the fore 
end of the screw spindle in such cases where it is desired to be 
able to bring into play an extra firm grip upon the work, (Ac- 
cepted October 31, 1900.) 


MILLING AND SEPARATING MACHINERY. 


D. Pearson, Shotley Bridge, Durham, and 
D. N. am, Sciennes, burgh. 7— Refin- 
8.) December 20, 1899.—In P 7 


in Bugine, (2 Fig 
engl the kind described in Specification No. 1 
and in which the pulp is fed in on one side only of the cen 
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disc, an additional inlet for the pulp on the opposite side of the 
disc is provided so that pressure upon both sides thereof may be 
eq and unequal wear upon or friction of the cutter here 
revented. Contributory devices are provided, (A 
etober 31, 1900.) 
PUMPS. 


24,494, W. J. Crossley, Manchester, and J. Atkin- 
son, Sarre Cheshire. Gas Engine Air Pump. 
[6 #198.) December 12, 1899.—-In combined gas engine air 

ly of the kind =e for supplying air blast for fur- 
naces the gas from which is used to actuate the engine, 
according to this invention the residue of the air in the 
clearance spaces of the air cylinder (after the bulk of air 
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compressed has passed therefrom) is in its expansion caused to 


Pp’ - - 
furnish a scavenging charge to clear the engine cylinder of 
the remaining wv Sow of combustion of the last explosion. 


Digs : 



































Valve gear is described and illustrated, by which the invention is 
adapted to engines working on the “‘ Otto” or other cycle in 
which the —_— of both engine and compressor complete their 
strokes at the same time. (Accepted October 17, 1900.) 


RAILWAYS AND TRAMWAYS. 

61. L. Francq, Paris, France. Tram Rails. 
(2 Figs.) January 1, 1900.—In this system of rail track for tram- 
ways the height of the counter rail can be regulated by means of 
underpacking, and the distance apart of the rail and counter rail 
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can be made greater on curves than on the straight. In some 
cases on curves bitumen is run in between the footplates, and a 
rolled steel bar is placed between the lower edges of the rail 
heads to space a wider flange groove. Contributory devices are 
provided. (Accepted October 31, 1900.) 

21,656. The British Thomson-Houston Company, 
Limited. (R. A. Sperry, Cleveland, 0., U.S.A.) Control- 
ling Electric Tr: {8 Figs.] October 30, 1899.—This 
invention provides a combination of motor controller and master 
controller for use on electric locomotive carriages which are 
either for employment on railways singly, or may be coupled into 
trains of various lengths. The master controller on any one 
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car can be used to control the whole train through a flexible 
conductor uniting the circuits of all the e@ con- 
troller contacte are ted by os which give rapid 
and positive action, the spring motors being automatically wound 
by electromotors. There are 48 claims, of which the first is as 
follows: ‘The combination of a vehicle, a motor mounted 
thereon, a controller for regulating the motor, and a spring 
motor for driving the controller.” (Accepted October 31, 1900.) 


SHIPS AND NAUTICAL APPLIANCES, 


22,063. H. Shand. Newcastle-on- Propeller 
Bearing. [4 Figs.) November 4, 1899.—A hollow sleeve piece 


or bearing of cast steel, which has round its outer circumference 
a series of thrust sings, ie 
ship. The propeller 





is made to contain the 


correspond: 
recesses for the thrust rings in a bush fitted inside the boss. The 


er shaft at that part abaft the stern tube works freely 
php deo apenid vee gr en aapemmetc e extreme after end a 


disc or crank oe ait g 
in correspoi ropeller communicate 
rotary motion to i chess are provided for 


7 % 


the propeller. 0) 
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conveying lubricant from a source inside the vessel to the thrust 
rings and journals. The thrust carriage as usually placed on the 
driving shafting is dispensed with. It is stated that the weight of 
the propeller is carried by the sleeve piece and that no shaft liners 
— vite bearings are necessary. (Acc October 31, 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


17.182. A. Riegel, Paris, France. Turbine Gear. 
(2 Figs.] September 27, 1900..—In order to prevent great friction, 
loss and undue wear on the bearings of steam turbines which are 
geared to comparatively low-speed apparatus, frictional driving 


Fig. 1. 











is resorted to, and adhesion is gotten electro-magnetically. The 
turbine shaft is of sufficient length to allow of spring-supported 
bearings being used to carry it, such bearings being interposed 
o1900) the turbine and its friction pulleys. (Accepted October 
31, 1900. 

4620. J. Hopkinson, J. Hopkinson and Co., Limited, 
and J. Lowis, Huddersfield. Valve Seats. (2 Figs.) 
March 10, 1900.—According to this invention in mushroom valves 
which have seatings of metal possessing a different coefficient of 
expansion to the metal of the valve body, the seating is held in 
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place by a screw-down ring having a bearing flange retaining a 
flange on the seating, the flange surfaces being in such a plane 
as to allow of a sufficiently free expansion or contraction of the 
ne, while at the same time maintaining a steam-tight joint. 
(Accepted 


ictober 31, 1900.) 

4564. J. Hopkinson, J. Hopkinson and Co., Limited, 
and J. Lowis, Huddersfield, Yorks. ‘Safety Valve 
A tus. [2 Figs.) March 9, 1900.—As a means for testing 

‘ety valves on marine boilers = temporarily lifting them, a 
lever is provided, one end of which is approximately circular, 
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and is constructed so as to pass over the stem of the valve, and 
has abutments adapted to bear on the valve flanges in such manner 
as to raise the movable portion of the valve when the lever is 
either depressed or drawn up, In the form illustrated, the valve 
is opened when the lever is depressed, and the lever may then 
be used to prop the valve open. (Accepted October 31, 1900.) 


TEXTILE MACHINERY. 

131. Platt Brothers and Co., Limited, Oldham. 

C Soe. Fulnek, Austria). e@. [1 Fig.) 
ber 19, 1899.—The object of this invention is to increase 

the quantity and quality of the output of carding engines with 
one doffing cylinder by employing two or more fancy rollers or 
flyers which, in their action, assist both with respect to the 
drawing out of the deep-seated fibres, as well as with respect to 
the arrangement of the fibres parallel to each other. In employ- 
ing these fancy rollers or flyers on existing card one, either 





rigidly fixed to the stern frame of the 


a of worker and clearer rollers are D ith, or the 
rollers are moved nearer to each other and to the spreading 


or feeding table; in making new carding engines, either the 
worker and clearer rollers are or near together, or the 
sizes of the main cylinder or drum, doffing cylinder and worker 

















oh 


rollers are made of such dimensions as will enable a sufficient 
number of pairs of worker rollers to be employed. (Accepted 


October 31, 1900.) 

25,557. O. Hallensleben, Hilden,Germany. Double- 
Pile Fabrics. [5 Figs.}] December 27, 1899.) To obtain a 
long pile fabric, the nap of which is of uniform height, an ordinary 
double-pile loom is combined with an ordinary pileloom. “Large 
bars of steel” are woven in, and “both ground webs constantly 
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are kept ina uniform distance from another.” There are four 
claims, the first of which is as follows: ‘‘ In double pile-looms the 
combination of an ordinary pile-loom with bars for producing pile 
fabrics with long nap of uniform length, substantially as and for 
the purposes described.” (Accepted October 31, 1900.) 

21,611. J. H. Stott, Rochdale, Lancashire. Stop 
Motion. [4 Figs.] October 30, 1899.—In this electrical stop 
motion for balling and similar machines, and in order that the 
battery may not be unnecessarily taxed, one or both of the con- 
tact plates is or are made movable, and provided with means to 
permit the escape of the fallen hook as soon as the machine is 
stopped. Means are provided to approach the plates when the 
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machine is started. The flyer is provided with devices for flatten 
ing the yarn. Means are also provided by which the spindles are 
rotated at oe in one ahostion, and at a different speed in 
the other ion, so that while the flyer rotates constantly, the 
twist put into the yarn when the spindle is rotated in one 
direction is all taken out again when the direction of rotation 1s 
reversed. (Accepted October 31, 1900.) 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 


justrations patented in the 
of America from 1847 to the nt time, and 


rts of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford- 





NEWFOUNDLAND IRon ORE.— Mining operations are being 
carried on upon quite a lenge scale at Belle Island, New- 
foundland. It is estimated that 130,000 tons of iron c 
will be shi during the remainder of this season, oY 
the Dominion Iron and Steel Company. A shaft has 





been sunk by the Nova Scotia Steel pany. 
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Terminal » Am Tu 1 
DESIGN OF ALTERNATORS. Volt por Pichi Spock. Current per phase 0 xm ™ 
By H. F. Parsnaut, M. Inst. C.E., and aaa 1280 78,5 amperes 
H. M. Hosarr. 60 1670 Speed ... 94 revolutions per 
(Continued from page 596.) = Fo ay minute 

CALCULATION OF SatTuraTION Curves FoR Fut. are epee J AA eA a 25 oyoles per second 
Loap CURRENT or 20 AmpeRgs, ror Unity anp|__ For zero power factor, the calculation is modified. ee 6 
For ZERO Power Factor. The armature demagnetisation has a constant value Slots per pole-piece per phase ... 2 


Tue value for terminal voltage of 0 is found 
from Fig. 60 (page 593 ante) to be 790 ampere- 
turns per field spool at 20 amperes. 


For 20 Terminal Volts.—The reactance with 20 
amperes may, for a trial value, be taken at 1.6 


ohms, hence the reactance voltage = 32. 
drop in armature = 20 x .31 = 6.2 volts. 


¢ = tan 3 = tan™' 1.22 = 51 deg. 


Fig. 51 (page 592 ante) shows that the value of 
.the reactance is 1.6 ohms at 51 deg., confirming 


Fig. 62. 


of 680 ampere-turns for all values of the terminal 
voltage, and the armature CR drop is in quadrature 


The machine is of the internal revolving field 
type, with 32 radial salient poles. 


with the terminal voltage. 
The calculated values for zero power factor are : 





CR Terminal Ampere Turns 
Volts. per Field Spool. 
0 oferta 
20 1040 
40 1400 
60 1840 
80 2430 
90 2860 
FULL LOAD SATURATION CURVE 
on 4 Pole Experime 
Rating 60 Volts- 20 - 25 Cycles 
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REAcTANCE Curves or 850 Kitowatt REvoLvINe Frei, 
THREE-PHASER, 

Abscissw-angular positions of centre line of tooth between 
two adjacent slots carrying the windings of the phase across 
which the voltage was measured, the value of the abscisse, in 
degrees, being the angular distance between this middle line 
and the middle of the pole face. In curve A, the reactance 
was measured by sending three-phase currents from a similar 
machine, into all three phere of the machine being measured, 
but the voltage was measured across the winding of one phase. 
These are, therefore, the values to _be used, In curve B, 
current was only sent through the winding of one phase. 


the assumed value. The diagram for these values 
is given in Fig. 61 above. 

From Fig. 50 the magnetising component cor- 
responding to 26.2 volts is found to be 460 ampere- 
turns per field spool. To overcome armature de- 
magnetisation, there will be required 
24x20 x V 2xsin 51 deg. =680 x .78=530 ampere-turns. 
Total field excitation for 20 terminal volts at 20 amperes 

atunity power factor = 460 + = 990 ampere-turns. 

In the same way, values have been calculated for 
other points, and these are plotted in the left- 
hand full line curve of Fig. 62, in which the left- 
hand dotted curve gives the observed values. 

Full Load Saturation Curve. Table of Calculated 
Values for Unity Power Factor, 
Terminal ee: arteries 
Volts. per Field Spool. 
ER arm bik SAE Dats 





2800 







7A00 
Ampere Turns per Spool. 
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Fig. 65. 
SLOTS OF 850 K .W. 
THREE PHASE GEN? 
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Although these articles on the ‘‘ Design of Alter- 
nators” have not as Lo covered the necessary ground 


to permit of profitably discussing complete designs, 
it is, nevertheless, desirable at this stage to describe 
a large modern alternator, and give the curves of 
its performance as experimentally obtained, and to 
compare them with curves determined by the theory 
set forth in the preceding articles. It is believed 
that it will be generally admitted that the close 
agreement thus demonstrated to exist between the 
theoretical and experimental curves will prove its 
practical usefulness. 

In the following brief ification, and in 
Fig. 65, is given just enough data to carry out 
the calculation of the curves of the alternator in 
question. j 

Specification for a Three-Phaser. 


Rated output : Ae 850 kilowatts 
Connection of windings ... ** Gamma” 
Terminal voltage ... “ 5000 volts 


Voltage per phase... ... ... 2880 .,, 


Conductors per slot mastered 14 
Turns per pole-piece per phase 14 
M.S. ampere-turns per pole- 
iece per phase... Re 1380 


mum armature magneto- 
motive force per pole-piece per 
phase se aunts tee) Re 1000 sa 18 


Now, it must here be stated, subject to sub- 
















sequent explanation, that the total maximum arma- 


: OBSERVED SATURATION CURVE 
Fig 63. at No Load 
32Pole -850 Kw. Three Phaser 
5000 Volts pAbesoees 
, lo een ri - 25 Cycles. 






Volts Armature 
~ i*) 
sEREE Ss 


3.600 


2000 #00 6000 8000 


(ss31.1, Ampere Turns per 








ture magneto-motive force per yee cmv, of a 
machine of this particular type and proportions, is 
about twice the maximum magneto-motive force 
per pole-piece per phase. 
Hence, maximum resultant armature magneto- 
motive force per pole-piece = 3900. i 
The experimentally determined no-load satura- 
tion curve of the machine is given in Fig. 63. 
Unfortunately, of the several machines, eatin, ly it 
became necessary to take some of the tests upon one 
and some upon another. This has led to slight 
discrepancies, mainly with relation to the; no-load 
ampere-turns corresponding to various vol \. 
Nevertheless, it is- believed that one cannot but 
admit that the tests, as a whole, correspond very 
closely with the calculated results. 
ig. 64 are given two reactance curves, A and 
B, the first taken for the reactance of one pliase 
when there are three phasially related currents in 
all three phases, the soatinas condition, and the 
second taken with current in one phase only. Both 
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curves are given in order to point out that in a 
machine of these proportions, at any rate, the 
current in the other two windings does not very 
much affect the average value of the inductance of 
one winding ; hence, in cases where itis only prac- 
ticable to make determinations on but one phase, 
useful conclusions can nevertheless be drawn. In 
this case, however, curve A should be used as the 
basis for calculations. The eee does yoo 
va tly at different positions, and it is amply 
aur 6 nen: roan dt the calculations, the 
average value of the reactance for all positions, 
which is 9.6 ohms at 25 cycles. 


Reactance = 27 nl, 





9.6 
S} pee = .061 h . 
t= xR KD ee 
There are 32 poles, and 16 groups of coils per phase. 
.*. Inductance per group of coils = = = 0038 
henrys. 
Expressed in C.G.S. lines, this is 380,000 lines, linked 


with a coil. a Sa : 
The gross length of armature laminations is 14.5 in. 


.*. Linkage of lines per inch = =o = 26,300. 
One side of one group of coils is wound in two 
adjacent slots, there being 14 conductors per slot, 
or 28 total turns in series per group of coils as seen 
in Fig. 65 (page 819). 








.B 
Fig. 67. 
A 7 c 
B Fig .68. 
Diagram for P-F-8 
g Amptres -49-3(@alt ) 


m 











(5587.") 


= 33.5 lines per am- 


Hence there are —_ 


pere-turn per inch of length of armature lamina- 
tions, for the average of all positions. 

From the saturation curve of Fig. 63 and 
the reactance curve of Fig. 64, and from the 
known windings of the armature, which give a 
resultant armature magnetomotive force of 3900 
maximum ampere-turns in the position of maximum 
demagnetisation, the other characteristic curves of 
the machine will next be calculated and plotted. 
The only especial point to be kept in mind in these 
calculations which will differ from those for a single 
phase machine, is that it is clearest in some cases to 
consider each —_ separately. For this purpose 
Fig. 63 gives also a saturation curve in terms of the 
voltage per phase, which bears to the voltage be- 
tween collector rings the relation of 1 to 1.73, or 
of 2880 to 5000. 


CALCULATION OF CuRVE oF Excitation REGULATION 
ror Unity Power Factor. 

This is a curve showing the ampere-turns per 
field spool which are required for maintaining 
a constant collector ring voltage of 5000 volts 
between any pair of collector rings, or 2880 volts 
per phase (i.e., from any collector ring to the 
common connection of the ‘‘Gamma”) for all 
values of the current output, from 0 amperes up to 
and above the full load rating of 58.5 amperes, with 
non-inductive external load. 

1. Amperes = 0. From the lower saturation 
curve of Fig. 63 the required excitation for the 
normal potential of 2880 volts per phase is 7650 


2. Amperes = 98.5 (full rated load). The react- 
ance voltage = 9.6 x 98.5 = 945 volts. Tan-! 


pene = tan—! .328 = 18deg. Sin 18deg. = .31. 
Maximum resultant armature strength = 3900 
ampere-turns. 
Demagnetising component = .31 x 3900 = 1210 
ampere-turns. 
ence, at 98.5. amperes load (P. F. = 1) there is 
required (for 2880 volts per phase) a total excita- 
tion of 7650 + 1210 = 8860 ampere-turns per field 
spool. . 
Pl The corresponding observed value was 9000 
ampere-turne. ) 
imilar calculations for other loads yield the re- 
sults plotted in the curve of Fig. 66 for unity power 
factor. 


CALCULATION OF CuRVE OF ExcrTaTION REGULA- 
TION FOR ZERO Power Factor. 


For this case, the armature ampere-turns are 
fully de etising, hence at full load there will 
be required an excitation of 7650 + 3900 = 11,550 
ampere-turns per field spool. The other calculated 
values will be on a straight line passing through 
the value of 7650 ampere-turns for 0 amperes out- 
put, and 11,550 ampere-turns for 98.5 amperes out- 

ut. This curve for zero power factor is dle drawn 
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in Fig. 66. 
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CaLcuLaTION OF CuRVE or Excitation REGULATION 
FoR Power Factor or .8. 
First, 98.5 amperes output. The conditions are 
shown in the diagram of Fig. 67 above. 
Cos 37 deg. = .8. DAC = 37 deg. 
AC = AD = 2880 = volts per phase. 
AB = 945 = reactance voltage per phase for 98.5 
amperes. 
AFB = tan? ABA ED, 
ED = AD sin 37 deg. = 2880 x .6 = 1720. 
AE = AD cos 37 deg. = 2880 x .8 = 2300. 
. AFB = tan- aR = tan—! 1.16 = 49.2 deg. 
Sin 49 2 deg. = .755. 
Demagnetising component of total armature strength 
= .755 x 3900 = 2950 ampere-turns, 

Therefore, with full-load current of 98.5 amperes, 
at P. F. = .8, there will be required, to maintain 
a potential of 2880 volts per phase, an excitation of 
7650 + 2950 = 10,600 ampere-turns per field spool. 

For other values of the current, and also for 
other power factors, the calculations are similar. 
One for half-load current and P. F. = .8 is set 
forth in Fig. 68. The following Table exhibits the 
calculated results, which will also be found plotted 
in the curves of Fig. 66 : 

Experimental Tests of Excitation Reguation.— 
The excitation regulation curve for unity power 
factor as v5 agg wpe obtained, is given in 


Curve A, of Fig. 69, and for the lowest obtain- 


able power factors, in Curve B of the same figure. 
The corresponding calculated curves of Fig. 66 are 
reproduced in dotted lines. 


Excitation Regulation. 





Ampere-Turns Fie'd Spool Required to Main. 
n 2880 Volts per Phase (5000 Volts Between 








Amperes Rings) for Various Loads. 
Output. |__ 
| PF. = 0. | PF. = .8, | PF. = 1. 
0 | 7,650 7,660 | 7,650 
265 | 8,640 8,290 } 7,730 
50 | 9,630 9,015 7,970 
7 10,620 9,810 | 8,300 
98 5 11,550 10,600 | 8,860 
125 12,600 11,550 9,540 
150 | 13,590 12,470 H 10,310 
j | 
Sin ? = sin AFB. wid 
ae —1 473 + 2880 sin =e) 
re iia atthe Sacto to oe at 
5 2880 cos 37 deg. 
= sin (tan— ,95). 
= sin 43.5 deg. = .69. 
Demagnetising component = .69 x ” = 1340. 


7650 + 1340 = 8990 ampere-turns required to main- 
*. 2880 es per phase with a load.of 49.3 amperes at 





curve showing the excitation corresponding to the 
full-load current of 98.5 amperes, and to the normal 
potential of 2880 volts per phase (5000 volts between 
collector rings) for all values of the power factor. 
These results have been taken, partly from the pre- 
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Power Factor Curve.—In Fig. 70 is plotted a 


ceding curves (Fig. 66), and partly from other 


ation Routt 
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values similarly calculated, but for other power 
factors. 


CALCULATION oF Saturation Curve witTH FULL- 
Loap CURRENT OF 98.5 AMPERES. 

1. Unity Power Factor. For 0 Volts per Phase. 
—Excitation will be about 3900 ampere-turns per 
field spool, or rather the slight trifle in excess of 
this required to send 98.5 amperes through the 
ohmic resistance of the armature winding. 

For 1000 volts per phase : : 

The conditions are shown diagrammatically in 
Fig. 71 (page 821), in which A B represents the react- 
ance voltage, and A C the terminal voltage per phase. 


AC B= tan 9 —sin— 69, 
1000 
.69 x 3900 = 2690. 


Therefore, the demagnetising component of the 
total required excitation = 2690 ampere-turns. 
From the lower saturation curve of Fig. 63, the 
saturation component corresponding to 1000 volts 
is seen to be 2000 ampere-turns. Hence, there 1s 
is required a total excitation of 2699 + 2000 = 
4690 ampere turns per field spool. In the same 
way, the conditions for 2000 volts per phase are 
shown in Fig. 72. 

The value for full load voltage (2880 per phase) 
has already been calculated to be 8860 ampere- 
turns. : " 

Fig. 73 gives a diagram and calculation for 3500 
volts per phase. Z 

2. Zero Power Factor.—In this case, all that 1s 

uired is to add to the saturation components th 
fall armature strength of 3900 ampere-turns. Thus : 
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Under these conditions, the armature ampere-turns 








r r Saturation Demagnetisa- Total 
une Component. |tionComponent.| Excitation. | are in direct opposition to the field ampere-turns ; 
=; 3 =00 "3,900 | henee, at 98.5 amperes per phase, when the total 
1000 2,000 3900 5,900 |armature strength is 3900 ampere-turns per pole- 
= eoed = Bn | piece, there should be required a field excitation 
3500 14,000 3900 17,900 only just enough in excess of 3900 ampere-turns 


ei: Bess per pole-piece, to set up sufficient potential to over- 
~ 3. Power Factor = .8.—The case for 1000 volts|come the C. R. drop in the armature windings 

r phase is given in Fig. 74, for 2000 volts in|(about 30 volts in the case in question) and to 
Fig. 75, and for 3500 volts in Fig. 76. supply the losses due to magnetic leakage. There 
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Fig.1. Three 














is shown in dotted line the observed ‘‘ short-circuit 


curve.” 
THe Vott AmPERE CURVE. 

Tn calculating the excitation regulation curve for 
unity power factor, the excitation required for 5000 
terminal volts (2880 volts per phase) and 98.5 
amperes was determined to be 8860 ampere-turns 
per field spool. 

With this excitation constant, and varying re- 
sistance of the external load, the upper full-line 


B Sin A.C.B»8900 =+43*3900-1680 
Sat. Component 

















B Z 
ve) 
Fig. 71. 5 ie 
3 9 A 2000 Volts # ss pape ee 
Ve) Demog. Comp in A. CBx3H0=: 
& Fig. 73. ‘Saturation Component = 14000 
Total Excitation 15020 
A ary 1000 Volts = 
Power Factor of Load Aare 9000 Volts Cc 


2 _ Demog Comp. 8900»Sin. AFB, 

se ae «84960 
‘at. Component2000 

Total Excitation 5460 







Demog. Comp. Sin A.FB.*8900 
. 4787x8900 = 2870 
ne Comporvent4oco 


Total Excitation =16870 


Fig 76. 












































E c 
Demog Comp. 2900* Sin. A.F.B. 
"$900" -8 =.3110 
(5557-¥-) ‘D 
Fig 
NO LOAD AND FULL LOAD 
SATURATION CURVE 
32 Poled50 K. W. Internal 
G 5000 volts between 
(2880per phase) 25cycles, Arevs.per.min. 
0 
6537.W) Ampere turns per 
All these saturation curve values (as well as those | 
for no load) are brought together in the annexed | Ampere-Turns per Field Spool. 
=, and are plotted in Fig. 77. | Volts | Volts at 
0 Fig. 77 the dotted line curve is plotted from | ,,Per | Collector 
° . ¥ A A A 
the results of test with full load current and unity P™%* | ™™e Amspores mas. | cee | ees 
power factor. =" | PF. =1 IP. F.=.8/P. F. = 0. 
: Tue ‘‘SHort-Orrcurr” Curve. oY Se. | 2,000 rv) | eee Bee 
ee: an g ee | 4,400 080 | 7,510 | 8,800 
ag A the full line represents the relation = | oo reso See | aneun | 31/660 
e@ armature amperes on short circuit, | 3500 6060 | 14,000 15,020 16,870 17,900 
and the corresponding required field excitation. | : 
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Fig.78. Curve OF ARMATURE CURRENT 


Three 


Ampere turns per (teld 


VOLT AMPERE CURVES 
for 32 Pole,850Kw, Three 
ie Y Connection 
Ftg.79. 2880 Volts per phase 
500Volts between collector rings 
Speed 





pertt 
Spool anal with Power Factors between the limits of -Mand-25 


curve of Fig. 79 represents the calculated values. 
Points are also plotted representing the results of 
tests. 


CALCULATION FoR Unity Power Factor. 
To illustrate the method of procedure according 


to which the upper curve of Fig. 79 was derived, a 
calculation is carried out for 1 


amperes. 
Take To 210 volts as a trial assumption : 
3 


Reactance voltage = 96 x 150 =1440 volts, 


—1 1440 ond teh 

—<*- =tan~’ .573 = 30 deg. 
Tan” 3510 * 
a 5. 

_ enche = 2960. 

5 x BE x 3900 


Ampere-turns per field spool = 8860, 
Demagnetising ampere turns = 2960, 
Residual ampere turns __.,. = 5900, 
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THE LIQUID 








FUEL-BURNING STEAMER 





“ BULYSSES.” 


CONSTRUCTED BY SIR WILLIAM G. ARMSTRONG, WHITWORTH, AND CO,, LIMITED, NEWCASTLE-ON-TYNE. 
(For Description, see Page 832.) 





Fig. 1. 
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Corresponding voltage from saturation curve | 
(Fig. 63) = 2490 volts. 

ence, the trial assumption of 2610 volts was'| 
Practically correct. 




















CatcuLaTIon For Zero Power Factor. 
The two extremes of the curve—t.e., open circuit 


and short circuit—will have the same values as for 


@ conclude, that 150 amperes corresponds to unity power factor. The other values are shown in 


volts. 


¢ other points of the curve were calculated by curve for zero 
| value of the voltag 


© Same process. 





the lower curve of Fig. 79. From the saturation 


wer factor, given in Fig. 77, the 




















tion is 2200 volts at 98.5 amperes. 

|of the curve have been calculated by the same 
method as the value at 150 amperes, for which the 
calculation is given below : 


Other points 


Ampere-turns per field spool ... ... 8860 
Demagnetising ampere - turns =is x 
6h Cake oe eae ae 


Volts (from Saturation Curve) = 1400. 

The results of tests, both at unity power factor 
and at very low power factors, are also indicated in 
Fig. 79. 

(To be continued.) 





THE HAMBURG-AMERICAN ATLANTIC 
LINER “ DEUTSCHLAND.” 
(Conclude from page 763.) 

Tuer comparison of the leading dimensions of the 
Deutschland and her competitors, which we give 
in the Table on page 825, will be studied with 
interest, as we have here included the fastest mer- 
chant steamers of Britain, Germany, France, and 
the United States. It will be seen that Germany 
excels with two liners—the Deutschland, the fastest, 
being fully 1} sea miles per hour faster than the 
Campania ; but France and the United States have 
‘not equalled the performance of the well-known 
Cunarders. Little need be said about the dimensions, 
but it is interesting to note the steady increase, not 
only in length but in the proportion of moulded 
length to beam. The Belfast ships were always 
long and lean, the Teutonic, for instance, having 
9.82 ft. of length to 1 ft. of beam, but the Clyde 





e for 8860 ampere-turns excita-| Atlantic greyhounds seldom exceeded 8.5 ft. to 
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8.75 ft. until the Campania came out with 9.23 ft. 
Since then we have the German builders, in the 
Kaiser Wilhelm der Grosse, giving 9.32 ft. to 1 ft. 
of beam, and in the Deutschland, 9.9 ft. ; while the 
Oceanic, from Belfast, has 10 ft. 

There is difference of opinion as to whether great 
length in relation to beam enables a higher speed to 
be got for a given power, but it is accepted generally 
that great length does ‘‘ cheapen” speed ; we have 
had instances for exact comparison in the case of 
cruisers. But with the designer of our Atlantic 
liners the paramount question is really how adequate 
passenger capacity is to be provided to earn the 
revenue for maintaining a given high speed. Addi- 
tional displacement increases the power necessary, 
so that the desiderated accommodation and s are 
sought without aiming per se at the largest ship. A 
certain weight of machinery and a given passenger 
capacity has to be arranged for, both involving a 
great displacement weight ; the designer is unfortu- 
nately limited in draught owing to the prevailing 
depth of water in harbours, and thus he must 
spread his weight over a greater area by increas- 
ing length and breadth, but the latter has its limi- 
tations also owing to dock entrances, and thus we 
find the ratio of length to beam increasing by force 
of circumstances probably as much as, if not more 
than, by choice. If a greater depth of water were 
available for deep draught there can be no doubt 
that it would materially affect the solution, for 
speed could be more cheaply attained with a 33-ft. 
draught than with the 28-ft. or 29-ft., which is now 
about a maximum. In the Table on page 825, the 
maximum draught of the Oceanic is given—32$ ft., 
but conditions are not favourable to this depth 
being utilised. Ships now leave at fixed hours, 
like the railway trains, and cannot wait on the 
flood-tide, as was the case formerly. But we must 
return to the Deutschland, interesting as the 
general question may be, and may give the dis- 
placement of the various draughts : 


Fb. Metric Tons. 


23 one ob see = 17,870 
25 be i as ree 19,740 
27 con we se sos a 21,670 
29 ie is 23,620 


To the list of dimensions it may be added that 
the bilge keels are 194 ft. long. 

The hull is built of steel, and in the construction 
9600 tons were used, the whole of which was pro- 
vided from German steel mills. As to the scant- 
lings, they are very similar to those of the Kaiser 
Wilhelm der Grosse ; and as we published several 
cross-sections of that ship, indicating all details, we 
need only refer the reader to vol. Ixv., pages 302, 303, 
for these particulars. The double-bottom construc- 
tion of the Deutschland under the engines differs 
essentially from that of the preceding ship named ; 
but the general arrangement is clearly shown on the 
longitudinal section of the ship (Fig. 1), and on the 
cross-section (Fig. 6).* To enable the depth of the 
double bottom to be increased, ensuring a more 
rigid structure than otherwise, and yet to keep 
the centre of the shaft as low as possible, so as to 
get the minimum propeller immersion, the steel 
bedplate of the engine is cut away at the sides to 
suit a channel brag oe depression in the con- 
tinuous girders of the double bottom. The engine 
columns of steel thus rest on the shoulders of the 
channel, while the bottom of the bedplate rests 
in the hollow. The bedplate and double bottom is 
thus almost one structure. 

As shown on the longitudinal section and plans, 
there are transverse bulkheads dividing the hull into 
17 watertight compartments, while a longitudinal 
bulkhead separates the two engine-rooms. Again, 
the double bottom is divided into twenty-four com- 
partments. These bulkheads are carried up to the 
main deck without doors, except in some cases in 
the machinery space; but there is on the navi- 
gating bridge a ‘‘teli-tale” arrangement which 
always indicates automatically by lighted coloured 
discs whether any, and which, doors are open, and 
effective means are provided for promptly closing 
them. Again, the pumps on board are capable of 
dealing with 4000 tons of water per twenty-four 
hours, so that fire and water are amply provided for, 
the ship having a complete system of hose and 
hydrants. Twenty-eight lifeboats are carried, 
varying from 28 ft. to 30 ft. in length, as shown 





© The figures referred to in this article are largely those 
published on two- tes, issued respectively with our 
lasues of October ovember 9 and 23, December 7 


and 14, and this week, but to be bound in the volume 
with this general article on the ship. 





on the plan of the shade deck (Fig. 2). Four of 
these are electrically propelled, and accommodation 
is provided in all for 2000. In her sea-going and 
sea-keeping equipment the Deutschland: has to 
conform to the requirements of the German Navy, 
as she is enrolled for service in the event of war. 

There are five steel decks—the orlop, lower, 
main, upper, and promenade, with a shade deck, 
which not only carries the boats and other impedi- 
menta, but protects the passengers on the pro- 
menade below. The plans of these five decks, 
with the hold, are given on the second of our two- 
page plates (Figs. 9 to 14). The promenade deck 
is about 210 ft. long, and the poop on the same 
level, and really a continuation of it, is about 
118 ft., while the forecastle, divided from it by a 
well, is 114 ft. long. The other decks, of course, 
extend right fore and aft, except in the case of 
the lower or orlop, and these are interrupted only 
in the machinery spaces, which, by the way, take 
up about 350 ft. in length, including the athwartship 
coal bunker. On the shade deck (Fig. 2) there 
are twenty-three state-rooms aft, eight of them 
single and the others two-berth cabins, for 
which each passenger pays from 43. 10s. to 
58l. 10s. The grill-room—an innovation on 
Atlantic liners—is on the same deck. On the 
promenade deck there are two suites of rooms in 
the forward part, affording all the comforts of an 
ordinary mansion, and it may not be without 
interest to note that these accommodate one or 
two persons—or, if so desired, four persons, 
the payment for each adult being 222/. But 
on the next level—the upper deck—even more 
superior suites are provided, near to the companion- 
way amidships, the fare for each adult being 2471. 
Besides other cabins on the promenade deck, for 
which passengers pay from 40l. to 731. 103., there 
is the first-class smoking saloon and ladies’ cabin. 
On the upper deck (Fig. 10) there are 136 first- 
class cabins. A large number of these are arranged 
on the Pullman system, and for these 681. 10s is 
charged, even when two passengers occupy them ; 
but 301. to 38/. is the ruling fare on this deck. 
On the main deck (Fig. 11) there are 70 more first- 
class rooms, several again being single cabins, and 
these range as low in price as 281. 10s.; while on 
the lower deck (Fig. 12) there are 33 rooms, of 
which ten are single-berth cabins, while the lowest 
fare is 221. 11s. The main dining-saloon is also on 
the main deck in the central part of the ship. 

There are thus 266 state rooms, which can accom- 
modate 693 passengers, while for the 302 second- 
class passengers there are 99 rooms arranged in the 
after part of the ship on the upper, main, and lower 
decks, with smoke-room on the poop, drawing-room 
on the upper deck, and dining-saloon on the main 
dsck, while the state rooms have every comfort. 
The 288 third-class passengers are accommodated 
forward on the lower deck in small compartments, 
varying in size, so that a family can be isolated, or 
50 or 60 friends may go together. Every water- 
tight compartment has its egress and its special fire 
equipment. 

The furnishing of the public rooms in the ship 
has been effected in faultless style by the firm of 
J. C. Pfaff, of Berlin, according to the designs 
of the architect, G. Thielen, of Hamburg. The 
ornamentation, as well as the light pleasing colours, 
heightens the general impression of loftiness which 
the spacious rooms impart. Everywhere there is 
splendour without garishness, and artistic decora- 
tions, indicative of a superior yet homely elegance. 
The grand stairway is adorned with the charming 

icture, the ‘‘ Interior of the Forest,” by Professor 

— Bracht. The paneling is light sea-green, the 
ceiling white, and the balustrades are richly carved. 

The stairway leads to the first-class dining 
saloon, which, together with the two adjoining 
halls, accommodate416 people. The openwork bulk- 
heads have been cleverly converted into decorative 
elements. The ornamental foliage motives, in 
broad lines, harmonise well with the carved and 
white-painted ceiling, with the Japanese red silk of 
the walls, and the dark mahogany tones of the furni- 
ture. The sideboard is p at the after end of the 
saloon, the piano in a niche. The wall paintings 
illustrate German and American river scenery. The 
Elbe near Cuxhaven, is by Professor Koken, of 
Hanover; the Spree, by Professor Bracht ; the 
Rhine, by F. von Wille, of Diisseldorf ; and the 
Hudson, by Professor Schnars-Alquist, of Ham- 
burg. The ceiling is dotted with many lights. The 

t light shaft, which rises to a height of 30 ft., is, 
owever, the feature of the saloon, and is of impos- 





ing beauty. It passes through the upper and the 
promenade decks, and closes the stairway foyer by 
arches in Romanesque style, supported by magni- 
ficently carved columns. ‘The light shaft is crowned 
by an ornamental frieze and a large dome, through 
whose many-coloured glasses invisible electric lamps 
throw a rich subdued light. The front of the 
immense dome bears Professor Wiedemann’s bronz3 
relief: The Dawn of the Century; and figures 
typical of ‘‘ America” and ‘‘ Europe,” placed in 
niches of the shaft, are modelled by the same 
artist. The four columns of the shaft support four 
bronze lustres of picturesque design. 

The drawing-room on the promenade deck is a 
pattern of splendour. The ceiling, of maple wood, 
decorated with bronze, reminds the passenger of 
ivory. The walls are draped in rich silks of light 
nuonces, and the furniture covers rival those shades 
in colour. The red carpet sets the drapery well off, 
The drawing-room serves also as music, reading, 
and writing-room ; the full-length portrait of the 
Emperor William II., which occupies a prominent 
position, is a gift of the Chamber of Commerce. 

The smoking-room on the upper deck does not yield 
in appropriate decoration even to the drawing-room. 
From the ceiling, on which the beams of the pro- 
menade deck can be traced, again in white, shine 
the coloured coats-of-arms of German barons ; over 
the entrance is a picture, the ‘* Port of Hamburg,” 
by Professor Bohrdt. The polychrome figures on 
both sides of the door, ‘‘ Commerce ” and ‘ Navi- 
gation,” are the work of the sculptor Haverkamp. 
On the walls we find paintings of American land- 
scape by Professor Schnars-Alquist. The ashwood 
panels, stained in grey-blue, are in character with 
the furniture and upholstery. Four windows and 
a skylight illuminate the room in daytime. It 
would be difficult to design fittings better suited 
for a smoking-room. 

The children’s saloon, on the bridge deck, is 
decorated with scenes from child life and from 
fairy tales ; the stained windows recall the same 
motives. The special cabins, consisting of sitting, 
bed, and bath rooms are, of course, fitted with every 
imaginable comfort. 

The grill-room on the shade deck is oak, stained 
in light green, and richly gilt. The motives of the 
rich carvings on the walls are taken from the spics 
familiar to the grill-room habitué—the paprika, 
cornichon, &c. The ceiling, likewise in oak, is 
bordered with a very interesting sweet-pine frieze ; 
the visitor will be amused by the hiding squirrels. 
The large wall panels are filled with paintings by 
F. Schwenge in Delft colours, landscapes, and 
animals. The American bar in the centre of the 
room, oak with natural polish, lies between two 
ventilators. The large grill iron and two roasting 
ranges at the back wall are constructed in iron and 
green enamel, with heavy brass fittings. The 
chandeliers are oxidised brass, the curtains yellow 
silks ; the furniture is covered in roan. The artistic 
glasses are very effective ; the door symbolises the 
fire. In the toilette we notice the thieving birds, 
the magpie and the raven, in glass mosaic behind 
two fine filigree railings. The arms of Germany 
and of the United States, encircled by the anchor 
of the Hamburg-American Line and some tackling, 
are in front, under the radiating sun, all execu 
in stained glass. The whole outfit of the grill-room 
is by the Hamburg firm of Messrs. J. D. Heymann. 

The other interesting departments in the ship 
include a bakery, a pastrycook’s establishment, 
and a butcher’s shop; extensive kitchens for first, 
second, and third class, and for engineers and ship's 
company, with the best of modern electric equip- 
ment, as already recorded in our article on the 
electric installation (page 723 ante), a doctor's and 
apothecary establishment for each of the three 
divisions into which the people of this floating 
microcosm is divided, hospitals, &c. ; a sea post- 
office, with British, German, and American officials ; 
printing department ; and the indispensable band 
of 36 trained players. : 

And now, before passing from the subject of 
passenger accommodation, reference may be made 
to the navigation equipment of the vessel 
The steering gear has been supplied by Messrs. 
Brown Brothers, of Edinburgh, and is exactly 
the same as in the Kaiser Wilhelm der Grosse ; 
the powerful windlass and capstan gear J. 
as in all recent Atlantic liners, by Messrs. Napier 
Brothers, Limited, of Glasgow, and was illustra 
and described on page 611 ante ; while a very com 


* See ENGINEERING, vol. Ixv., page 590. 
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DIMENSIONS OF THE ‘‘ DEUTSC 


HLAND” AND HER COMPETITORS, 





Name of Ship . ..| Deutschland ”| ‘‘Kaiser Wi helm 





| 
| “La Lorraine” 


** Campania” “Oceanic” |‘* St. Paul” and 
and ‘‘ Lucania” St. Louis” | & “La Savoie” 
Fairfield Com- | Harland and Cramp, of 
pany, Glasgow | Wolff, Belfast | Philadelphia French 
Cuna White Star American Transatlantic 
1893 1899 1895 19€0 
622 ft. 704 ft. 554.2 ft. 582 ft. 4in. 
600 ” 685 °” 535.8 ” 5*7 ” ” 
65 ft. 3 in. 68.4 ft. 63 ft. 60 ,, 65, 
41 ” 6 ” 49 ” 42 ” 39 ” 4} ” 
12,500 17,274 11,629 tens 11,869 
25 fr. 32 ft. 6 in. 26 ft. 25 ft. 6 in. 
18,000 tons 28,500 tc ns 16,000 tens 15,400 tons 
600 410 320 440 
400 300 120 
700 1000 £00 400 
Five-cylinder, | Four-cylinder, | Six-cylinder, | Four-cylinder, 
triple-expansion |triple-expansion| quadruple- | triple-expansion 
expansion 
3 4 4 4 
Two of 87in.;one| 47.5 in., 79 in., |Twoof28in., one} One of 43.2 in., 


of 79 ip.;and two/and two cf 93 in.| of 55in., one of | one of 68.4 in., 








der Grosse” 
» builders Vulcan Com- Vulcan Com- 
papy, of Stettin| pany, of Stettin 
Er ownirg company .. Hamburg- North German 
American Lloyd 
Year when built .. ‘ 1900 1898 
Length (over all) a ee 684 ft. 648 ft. 74 in. 
» between perpendiculars; €62 ft. 9 in. 625 ft. 
Breadth .. WB ma 67 ft. 66 ft. 
Depth (moulded) 4,, 43 ,, 
Gross tonnage .. 16,502 tons 14,349 tons 
Draught . 29 ft. 28 ft. 
Displacement .. a a 23,620 tons 20,880 tons 
Number of passengers (first) .. 693 590 
” »» (second) 302 354 
mS » (third) 288 640 
Type of engine .. “f Six-cylinder, | Four-cylinder, 
quadruple- _|triple-expansion 
expansion 
Number of cranks ae ve 4 4 
Diameter of cylinders in each|/Two of 36.61 in.,| 52 in., 89.7 in., 
engine 73.6in.,103.9in.;} and two of 
two of 106.3 in. 96.4 in. 
Stroke of piston.. on i 72.8 68.8 iv. 
Number and type of boiler ..| Twelve double- | Twelve double- 
ended ; four erded ; two 
single-ended single-ended 
Number of furnaces 112 104 
Steam pressure .. ee 220 Ib. 178 Ib. 
Total heating surface .. 85,468 eq. ft. 84,285 eq. ft. 
» Grate area oe 2 9” 2,618 ,, 
Draught .. oe = = Howden’s | Open stokehold 
Total indicated horse-power .. 86,000 30,000 
Highest mean speed on Atlan- 
tic passage ae --| 23.36 knots 22.79 knots 











cf 98 in. 77 se twoof| two of 80.3 in. 
d . 
69 in. 72 in. €0 in. 66.9 in. 
Twelve double- Fifteen Six double- | Sixteen sirgle- 
ended ; one double-ended ended ; four ended 
single-ended single-ended 
102 96 64 
165 Ib. 192 Ib. 2C0 1b, k 
82,C00 sq ft. 74 686 sq. ft. 40,320 sq. ft. 45,571 eq. ft. 
A : 1, }, 
Open stokehold Assisted draught Ht wden’s Howden’s 
30,000 27,000 18,000 22,000 
22.01 knots 20.72 knots 21.08 knots 21.90 knots* 





* Speed on trial trip. This vessel has not yet attained her maximum on the Atlantic. 


plete refrigerating installation has been fitted by 
Messrs. J. and E. Hall, Limited, of Dartford. In 
addition to the usual meat, fish, ice, vegetable and 
fruit rooms, to be maintained at the temperatures 
required for these various goods, there is a large 
installation for making ice, and an apparatus for 
producing ice-water in the first and second-class 
bars, and in the pantries. There is also a somewhat 
novel arrangement of cool cupboards for preserving 
in the best possible condition provisions which have 
to be prepared beforehand, such as bread and 
butter, sandwiches, &c. In fact, in this installa- 
tion the use of cold brine is developed to an un- 
usual degree, much after the manner of the use of 
steam for heating purposes. 

And here also it may be interesting to give the 
capacity of bunkers, ballast tanks, &c, as shown on 
the sections and plans of the ship given in the first 


and second two-page plates : 

Total bunker pn bo i 4820 tons 

Capacity of double bottom ... 2550 ,, 

Water ballast ... Ses nes 310 ,, 

Feed water... whe ee me. * 

There are also provided in the stand- 

ing tanks 170 tons of fresh water. 

Capacity of the hold ... 1453 cub.m. 

‘ luggage-room 528 SCs, 


a provision and cold-stor- 


age rooms en Sake oe 
The total crew is 543 men, made up as foll 
Officers, doctor, paymaster, steward, 


OwWs : 


postal officer and pilots... ak 17 
Engineers, including 12 chief stokers 

and 189 stokes www ww. 
Kitchen servants and stewards 218 
Boatswains, carpenters, helmsmen, 

including 42 sailors... ...  .. 54 


We turn now to the machinery. Elevation and 
plans of the main propelling engines having been 
given on our third two-page plate naturally call for 
first mention, although there are in all 66 engines 
in the ship, with 112 steam cylinders of various 
sizes. The electric gear we have already described. 
A list, with sizes, of the principal pumps &c., was 
given on page 763 ante. One or two of the more 
interesting of these will be dealt with in the next 
volume of ENGINEERING, and here it need only be 
said that they shuw a gp ccmcca success. In the 
case of the centrifugal pumps, the bearings of the 
fan are placed outside of the casing entirely, as it 
has been found that there is always a possibility of 
sand finding its way into the water passing through 
the pumps when the vessel is going up rivers and 
of doing harm to the bearings. Again, it is worth 
noting that a pumping engine is fitted for supplying 
water for bathing purposes, drawing the water from 
the discharge end of the condenser, which is hot 
enough for the baths. 

As shown on Figs. 19 to 21 there are two sets of 
quadruple-expansion engines, each of 16,500 horse- 
power, giving a total collective power of 33,000 
Indicated horse-power, but as a matter of fact 
37,000 indicated horse-power has been devel 


othe Atlantic. 


working at four stages of expansion and with four 
cranks. Thus there are two high-pressure cy- 
linders of 930 millimetres (36.61 in.) in diameter, 
first intermediate is 1870 millimetres (73.6 in.), 
the second intermediate 2640 millimetres (103.9 in.), 
and the two low-pressure cylinders are of 2700 
millimetres (106.3 in.), all having a stroke of 1850 
millimetres (72.8 in.). The high-pressure cylinders 
are arranged on the top of the low-pressure cylinders 
and these tandem cylinders are in the centre, as 
shdwn in Fig. 19, so as to give the heaviest weights 
for balancing in the one case against the first inter- 
mediate, which is placed forward, and in the other 
against the second intermediate, which is placed 
aft. This gives the best arrangement for balanc- 
ing the working parts. The cylinder centres 
between cranks 1 and 2 and between 3 and 4 
are made as short as possible, and between 2 and 3 
they are long. All the cylinders have piston 
valves, except the low-pressure, which have two 
flat slide valves to each, and the details of cylinders 
and valves are clearly shown in Figs. 22 to 24, on 
pages 664 and 665 ante. 

The crankshaft is of nickel steel 635 millimetres 
(25 in.) in diameter with a 255-millimetre (or 10-in.) 
hole. This shaft, it should be stated, was made 
in Germany. The crankpins are 640 millimetres 
(25.20 in.) in diameter and 760 millimetres 
(29.92 in.) long. The crank webs are 420 milli- 
metres (16.54 in.) thick, and are of a minimum 
tensile strength of 52 kilogrammes per square milli- 
metre (33 tons) per square inch, with a 20 per cent. 
elongation. They are, of course, of nickel steel. 
The thrust shaft is 635 millimetres (25 in.) in dia- 
meter, with a 255 millimetres (10 in.) hole, and the 
12 rings are of nickel steel. The tunnel shaft is 
600 millimetres (23.62 in.) in diameter, with a 
240 millimetres (9.45 in.) hole. It is of Siemens- 
Martin steel, but the propeller shaft, which is 
640 millimetres (25.20 in.) in diameter, with a 
255 millimetre (10 in.) hole, is of nickel steel. 
The details of the shafting, with their bearings, is 
shown clearly on the two-page plate accompanying 
this issue (Figs. 42 to 54). e shaft centres at the 
forward engine bulkhead are 6200 millimetres 
(20 ft. 4 in.) apart, and at the propellers 7400 
millimetres (24 ft. 3 in), so that they slightly splay 
outwards. The propellers are four-bladed of 6800 
millimetres (22 ft. 3 in.) in diameter, and 10,800 
millimetres (34 ft. 93 in.) pitch. They do not 
overlap as in some previous Atlantic liners, as the 
overlapping has been found not to work well, 
setting up more vibration than otherwise. The 
clearance between propellers is 600 millimetres 
(23.62 in.). The shafting runs parallel with the 
keel, and is 3800 millimetres (12 ft. 6 in.) from the 
ye the keelplate to the centre. 

he length of the connecting-rods is twice 
the stroke of the pistons. All moving parts 
about the engine are Siemens-Martin fonged steel. 
The bedplate and the columns are of cast steel, the 


per square inch), with 12 per cent. elongation in 
200 millimetres (7.87 in.) length. The connecting- 
rod and crosshead bearings are of cast steel and 
lined with white metal. e main bearings are of 
cast iron lined with white metal, and the guide 
shoes are also lined with white metal. 

The main stop valve on each engine is worked by 
a small engine, and Aspinall’s governor acts on this 
engine and not on the throttle valve as is the 
usual practice. As soon as the hand lever is 
moved for manceuvring this engine, the governor 
is at once disconnected. Every cylinder has a 
separate valve gear to enable the cut-off in each 
to be altered independently of the other. The 
reversing engine is of the direct-acting type, with 
steam cylinder 650 millimetres (25.29 in.) in 
diameter, brake cylinder of corresponding dimen- 
sions, and a 600 millimetre (23.62 in.) stroke. The 
hand-reversing gear has a small engine attached 
to it. 

There are two condensers, one in each engine- 
room, each having 2000 square metres (21,528 square 
feet) of cooling surface. The tubes are of ? in. 
external diameter, and the shell is of 9 millimetres 
(0.35 in.) rolled brass. The circulating pumps are 
the same as in the Kaiser Wilhelm der Grosse, 
with cylinders to work compound or high-pressure 
at will (see ENGINEERING, vol. lxv., page 495). The 
high-pressure cylinder is 280 millimetres (11.02 in.), 
low-pressure 500 millimetres (19.69 in.), and the 
stroke 300 millimetres (11.81 in.). The outside 
diameter of the fan is 1200 millimetres (47.2 in.), 
and the bearings for these fans, as we have 
already stated, are outside of the casing instead of 
inside. This arrangement we will illustrate later. 

There is also one auxiliary condenser of 83 square 
metres (893 square feet) cooling surface, with a 
circulating pump, having one cylinder of 150 milli- 
metres (5.90 in.) in diameter and 150 millimetres 
on stroke, and with a 500 millimetre (19.69in. ) 
aD. 

The general arrangements of the machinery illus- 
trated on the fourth and fifth plates do not call for 
special comment, especially as we have given already 
a note of the principal auxiliary engines included 
(page 763 ante). In the next volume of ENGINEER- 
Inc we will illustrate the boilers, which are spe- 
cially interesting, as they are fitted with Howden’s 
system of forced draught: but to complete our 
review of the ship it may be noted here that there 
are in the ship, as shown by Figs. 26 and 26, 
twelve double and four single-ended boilers, ar- 
ranged in four separate water-tight compartments 
and working at 220 1b. pressure, with Howden’s 
forced draught. There are eight fan engines with 
high-pressure cylinders 178 millimetres (7 in.) in 
diameter and low-pressure cylinders 305 milli- 
metres (12 in.) in diameter by 178 millimetres 
(7 in.) stroke; each engine works two fans of 
2135 millimetres (7 ft.) outside diameter. Thus 
there are in all sixteen fans, arranged two engines 
and four fans in each boiler-room for the three 
double and one single-ended boiler. In each 
boiler-room there is a pump for sup _ water 
through the fan bearing on the top of the boilers. 
The dimensions of the boilers are as follow : 

The diameter of all boilera is 5050 millimetres 
(16 ft. 7 in.). 

The length of the double-ended boilers is 6200 milli- 
metres (20 ft. 4 in.), and of the single-ended boilers 
3400 millimetres (11 ft, 2 in.). 

There are four furnaces at each end of 1100 millimetres 
inside diameter (43.3 in.). 

The heating surface of each double-ended boiler is 566 
square metres (6092.6 square feet). 

The heating surface of each single-ended boiler is 287 
square metres (3089.3 square feet). ‘ 
The grate surface of each double-ended boiler is 14.52 
square metres (156.28 — feet). 

The grate surface of each single-ended boiler is 7.26 
square metres (78.14 square feet). 

The total heating surface is 7940 square metres (85,468 
square feet). 

“The total grate surface is 203.28 square metres (2187.9 
square feet). 

The surface of air-heating tubes for forced draught is 
2268 square metres (24,335 equare feet). 

The tensile strength of the boiler shell-plates was 52 to 
57 kilogrammes per square metre (10.65 Ib. to 11.67 lb. 
per square inch) with 20 per cent. elongation. 

The funnel casing has an outside diameter of 4000 
millimetres (13 ft. 14 in.), and an inside diameter of 3600 
millimetres (11 ft. 6 in.), the height being 32 metres 
(105 ft.) above the firegrate. 


The ship went on her station early in the summer, 
and since then has made several splendid es. 





tensile strength of the metal being from 45 to 55 





0 
Each engine has six et 


kilogrammes per square millimetre (284 to 35 tons 


It will suffice, however, to give the details of the 
best run out and home : 
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LAUNCHES OF AMERICAN CRUISER AND BATTLESHIP. 





CISTANCE SHIP HAS TRAVELED 


(For Description, see Page 829.) 
CRUISER. 


BATT 







OF LAND BORNE WeIcur 2 100 TONS 





LENGTH OF CRADLE REMAINING ON WAYS. 








Outwards. Return. 
From Cherbourg New York to 
; to New York. to Plymouth. 
Time occupied... 5d.12b,29m. 5d.7h. 48m, 
Average speed... __ ... 23.02 knots 23.36 knots 
Daily runs (in nautical 337, 566,570, 507, 535, 540, 
miles) 584, 423 549, 545, 306 
Coal consumption (24 
hours)... oni ee 561 tons 572 tons 
Revolutions per minute 7 77.4 
Mean engine power ... 35,988I1.H.-P. 36,940 I.H.-P. 


The only comment which need be made in con- 
nection with this Table is, that taking the average 
power indicated and the daily coal consumption as 
worked out by a measurement of the coal remaining 
in the bunkers at the end of the trip, the rate of 
consumption is 1.45 1b. per indicated horse-power 
per hour for all purposes on the outward voyage. 


ARRANGEMENT oF LAUNCHING GUILLOTINE. 





SECTION OF CHRISTENING 
PLATFORM aT GUILLOTINE. 


While, as we have said, we propose to S pagens the 
drawings of the boilers, propellers, and of one or 
two auxiliary engines, in our next volume, we may 
conclude our general description here with the re- 
mark that we have probably written enough to prove 
the great success of the Deutschland, and we offer 
congratulations to the Stettiner Maschinenbau 
Actien-Gesellschaft ‘‘ Vulcan,” as well as to the 
Hamburg-American Line. It is to be hoped that 
the British companies may emulate recent success- 
ful German experiments in the direction of high- 
speed Atlantic liners. 





Water Suprty or Ruasy,—The Rugby Town yo 
OF | 


has decided, with the approval of the town, to spply 
| additional powers for improving the water supply oO 
| borough. A scheme for ths construction 


the 





| that each company was entitled to run 


a large | 


Fig 32 
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seservoie at Shawell is not, however, to be proceeded 
with. 


Nortn Eastern anp Norta Barrish Ratw.ys.— 
The directors of the North British Railway Company 
have given instructions for the Bil in of petitions against 





the North Eastern Company’s Bill, in which it is sought 
to alter and amend an agreement between the companies 
with regard to the running of through traffic. It will be 
remembered that on the expiration of an old agreement 
between the companies, the North Eastern Company 
sought from the Railway Commissioners power to rer 
~ h traffic over i rth British nse ved oe 
i referen 

the Commissioners, after a lengthy ial the through 
e question of the additional summ 
traffic, which the North Eastern Company claimed, bh 
referred to Lord Balfour of Burleigh, his er | 
applied the same principle. The present is & No 
British attempt to set aside these decisions. 


traffic. When 
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THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND ENGINEERS. 
(From Our New York CoRRgsPONDENDT.) 
(Concluded from page 797.) 
ForeicN SHIPBUILDING PLANTS. 

** Notes on Recent Improvements in Foreign 
Shipbuilding Plants,” was a paper read by 
Naval Constructor N. G. Gilmore. The author 
stated that the paper was based on the observa- 
tions made between 1891 to 1894, as compared 
with those made between 1898 and 1900. Most of 
the plants had developed owing to increasing ‘busi- 
ness, and builders had been compelled in many 
cases to adapt themselves to existing conditions. 
The increasing length of vessels has been another 
factor which has forced frequently a rearrangement 
of yard and plant. Respecting the effect of trades 
unions, the author said : 


Practically all the steel work about a shipyard is paid 
for by the piece, and the resistance of what is known as the 
Boilermakers’ Society, a combination of all the iron and 
steel workers of the shipbuilding and boilermaking trades, 
to all reductions in piece prices, is so great, and their 
power is so felt among the shipbuilders, that it is imprac- 
ticable to secure any adequate reduction in the cost of 
labour from improving the facilities for carrying on the 
work. It might be argued that it would be in the interest 
of the shipbuilder to improve facilities, in order to in- 
crease the output of his plant, even though he should get 
no direct return through reduction in cost of production. 
Unfortunately, it is too often the case that not even this 
return comes to the enterptising shipbuilder who im- 
proves his plant, for the broken time from which they 
suffer so much, increases with the possibility of increase in 
earnings of the skilled artisans of the shipbuilding trades. 
This should be borne in mind when considering the ad- 
vances made by English shipbuilders, for there are many 
enterprising ones who would have gone much farther in 
their improvements had the conditions been such as to make 
it possible to get any adequate return for the expenditure 
required, at has been said of the effect of trades- 
unionism does not apply to the same extent to German 

ards, and, asarule, perhaps also partly through their 
ing newer, one finds in them better arrangements and 
more labour-saving appliances. 


Twelve years ago the average shipbuilding plant 
had a system of piping to distribute steam from one 
or more centres, and this the author characterised 
as a terrible waste of power. In many cases gas, 
oil engines, and electric motors, have replaced this 
method. In one large yard steam is only used for 
hydraulic pumps and yard locomotives. Gas is 
usually supplied by the municipal companies, or a 
low grade fuel gas is made on the premises ; the 
engines used are generally horizontal single-acting, 
single-cylinder engines running 120 to 180 revolu- 
tions per minute upon the ‘‘ Otto” cycle, giving an 
impulse for every two revolutions. The author 
did consider these suitable for driving heavy 
machinery subject to intermittent working, and in 
many cases he noted the use of electric motors, and 
in more important yards these were operated from a 
central station. In some instances electric motors 
have been satisfactorily applied to machines not 
originally designed for such power. Hydraulic 

ower is found in all yards where large ships are 
Built, being used for the heavy flanging machines 
and manhole presses, and for operating small cranes 
used in handling heavy work at the machines. The 
paper concluded as follows : 


Toward improvement in mage for handling 
materials at the ship, with perhaps two notable excep- 
tions, little has been done in recent years. Comment 
upon this fact usually elicits the reply that it is useless 
to provide the workmen with facilities which render the 
handling of plates, &c., at the ship, easier when it is not 

ible correspondingly to reduce the piece price paid 
or doing the work. In most cases a series of wooden 
derricks, distributed along the two sides of the building 
slips, with a winch each side at the head of the ship, to 
which whips or purchases may taken, are regarded 
as sufficient to meeb the requirements. In defence of 
the system, as compared with other and more elaborate 
arrangements for handling material, it is also urged that 
by far the greater number o: individual pieces which have 
to be placed, are of such moderate weight that the ap- 
pliances at present provided are fully capable of doing 
the work, and that to have a number of such, to all of 
which work may be brought simultaneously, is prefer- 
able to employing some form of traversing crane or derrick. 
Light locomotive cranes which may be employed both for 
handling cars in the yard, and for picking up and trans- 
porting considerable weights, may be found a part of the 
equipment of many yards. The standard shipyard tools 
abroad have suffered very little, if any, change in tyre 
for years. The increase in scantlings, with the ever- 
increasing sizes of ships, has made an increase in size and 
power of these machines necessary, and, at the same 
time, their speed has been materially improved. The 
frame-bevelling machine, an English invention, while in 


edges and butts, and so doing away with liners for the 
raised strakes, has come into very general use in England. 
There are also some very ingenious or neg “yd ma- 
chines in use where lapped butts are worked. New and 
— designs of plate-drilling and countersinking ma- 
chines, rolls, &c., are also ery | numerous. 

Of the tools of the so-called fitting shops and the joiner 
shop, it may be said pres Ny a general way, the improved 
tools adapted to the work of each have been introduced 
to a moderate extent; and itis gratifying to Americans 
to find that in these shops many of the newer machine- 
tools are of American manufacture. In many forei 
yards a great deal of work, which would otherwise 
done in the fitting-shops, is let out to concerns making a 
speciality of that sort of work, so that the fitting-shop 
becomes less important than it would otherwise be. 

As these final statements of Mr. Gilmore seemed 
a rather severe arraignment of British shipbuilders 
for lack of enterprise, the writer preferred to let 
Mr. Gilmore’s own words speak rather than to 
attempt to condense them. This view was sup- 
ported somewhat in the discussion: one speaker 
expressed surprise that air plants were not being 
used to a greater extent in English shipyards. 


AMERICAN COMPETITION IN SHIPBUILDING. 


Mr. George W. Dickie, of the Union Iron Works, 
of San Francisco, presented a paper entitled, ‘‘ Can 
the American Shipbuilder under Present Condi- 
tions Compete with the British and German Ship- 
builders in the Production of the Largest Class of 
Ocean Passenger and Freight Steamships ?” 

The paper referred specially to the s.s. Saxonia, 
which the author considered the embodiment of a 
higher type of skill in naval architecture than ships 
where only speed was considered. The Saxonia 
carries 9000 tons of freight at a speed of 154 knots, 
and a coal consumption of 145 tons per day. This 
was due to the size of the ship, and to the engines 
being of the size required for the speed. In regard 
to the subject of his paper, there were three factors 
entering into production : Skill in design, cost of 
labour, and cost of material. 


In regard to skill, I have always found it difficult to 
make any just comparison between the product of one 
shipbuilder and another, the term meaning different 
things to different people. Skill in design must in mer- 
chant work have the commercial element as a prominent 
factor, and must embrace both the financial interests of 
the shipbuilder and the shipowner, and in order to pre- 
vent these interests from injuriously affecting the in- 
terests of the shipper who entrusts his property on the 
vessel, and the interests of the underwriter who 
insures the interests of the shipowner and merchant. 
Certain societies, representing all the interests involved, 
hedge the designer about with rules that give him but 
a very narrow field in which to exercise his skill as a 
naval architect. Yet, narrow as this field is, the pro. 
gressive shipbuilders of Europe are continually pushing 
out the barriers, and forcing the recognition, by the 
registration societies, of new methods in construction, 
new properties that experience has shown to be desirable, 
and new combinations that have transformed, within the 
ast few years, not only the dimensions of the ships 
uilt, but the whole method of construction. So that, 
hampered on every side as the naval architect is, 
by rules and traditions, his skill has been ever on the 
alert for the smallest opportunity to push out still farther 
the barriers set up against him. 

In thus stating the obstacles that oppose the exercise 
of the naval architect’s skill in design, I do not set 
these obstacles down as opposed to progress, but as 
limitations to the free exercise of the skill in design that 
many naval architects, and especially those of America, 
think they possess. When the ambitious young naval 
architect studies the rules, say of Lloyd’s Register of 
British and Foreign Shipping, his first impression is that 
those people who make and maintain these rules are 
ay to all p and i ine that they, and the 
rules they have made, represent the consummation of all 
that is possible in shipbuilding. As he gains experience, 
however, in his work, this first impression of his will be 
modified. 

The author commended the methods at Lloyd’s, 
saying that the skill of their experts and the careful 
study of every proposition, not only protected all 
parties, but insured a steady forward movement 
consistent with the proper protection of the interests 
involved. Ue believed an American Register of 
Shipping would be accepted by shipowners and 
underwriters everywhere, and would be a great 
help to the American shipbuilder. As the steel- 
maker became familiar with the special needs of 
ship construction, he would undertake new sections 
better adapted to take up the strains and stresses of 
a ship’s structure, and reduce built-up work to a 
minimum. He thought the American naval archi- 
tect quite equal to the British. As to cost of 
labour, he claimed America worked under different 
conditions as to a large portion of the work. 


The whole steelwork of a ship may be said to be done 


shipbuilders and the unions representing the men. This 
method has its advantages, as it simplifies the estimating 
—a certain known portion of the work having a certain 
fixed value. While a considerable portion of the work 
with us is done on some piecework system, every yard 
appears to have its own way of fixing prices with the 
men. In the British yards, as with us, while Practically 
all the steelwork is done under some kind of piece system, 
yet on inquiry it appears that it is with them very much 
as it is with us; the number of men on wages on the 
very work sup to be done by yeene is greater than 
that of the piece-workers, and skill in management ig 
directed to the reduction of the number of men on wages 
as compared to the number on piecework. 

From combining what information I have been able to 
gather, I find that on an average the steelwork of con. 
struction costs in the British yards from 30. 17s. to 4/. per 
ton of material worked. This, I think, we can about 
equal in labour cost here. But when ib comes to fittin 
out, re gr ae and joiner work, painting, an 
general finish, where piecework does not cut any figure, 
the cost, I think, is directly as the wages paid. We em. 
ploy the same class of men as they do; in fact, our best 
men come from the British yards, and while in some of our 
yards we may have some advantages in climate, this does 
not apply to all, and where we are paying 50 per cent, 
more wages, the cost of labour that is reckoned in wages 
will be 50 per cent. more here than it is in the British 
in And if half the labour cost for any given ship 

uilt ina British yard is — in wages—and this is very 
nearly correct—and that half costs 50 per cent. less than 
the corresponding part in our yards, our total labour cost 
will be 25 per cent. greater than theirs. This is very 
nearly correct, as tested by comparisons I have been able 
to make of actual costs as between our — and one or 
two in Britain, where I have been furnished with labour 
costs. Iam convinced, however, that although we pay 
higher wages to our office staff of draughtsmen, that part 
of the work does not cost any more than in the British 
yards, as we seem to be able to do a like quantity of work 
with a smaller force. 

The managing staff in our yards are, I think, paid 
less than corresponding officers in the large yards there, 
and they devote much more time to their duties, 


Mr. Dickie did not think ccst of labour could be 
equalised by establishing a uniform rate of wages, 
but rather by fixing a labour value on every part of 
a ship, and giving to each workman the percentage 
that his labour bears to the total labour on the piece. 
Marine engines and boilers, he found, cost less in 
England than in America, due to the fact that no 
piecework occurs in their construction and Americans 
pay 50 per cent. more wages. In small tools they 
were better equipped, but not in large ones. He 
added : 

In a large and prosperous engine works that I visited 
in England, building a special type of engine, but in all 
sizes from 10 to 3000 horse-power, I found that the term 
erection was not used. Every part of their engines is 
made to gauge, and when finished from the tools is 
sent to an expert examiner at a large surface table, with 
accurate measuring instruments, whose business it is to 
determine if every operation performed by the tools on 
that piece has been accurately done ; that every hole has 
been bored properly, that every face isin its proper plane. 
He signs the workman’s card that did the work if it has 
been done correctly ; if not, the work is returned to him 
for correction, or rejected if it cannot be corrected. Every 
iece of work has a fixed labour value. Every man gets 
is regular wa If the work he produces exceeds in 
labour value the wages, he is credited with 50 per cent. 
of the difference. It the labour value of his work is con- 
tinually less than the wages paid him he cannot continue 
to work in that establishment. The pieces thus produced 
that go to make an engine when brought together are not 
erected as we do, fitting each piece to its place by file 
or chisel, as may be, owing to defective tooling; but 
they are placed in stock ready to be assembled in a few 
hours on receipt of an order for an engine of the size they 
represent. A system to insure correct tooling on every 
piece entering into the construction of our marine engines 
would, in my opinion, reduce the cost of erection by one- 
half. Some such system, and making every man a partner, 
so far as the result of his own labour is concerned, would 
place us in marine engineering where we are now in the 
production of land engines. 

Under the American method, labour-cost is 25 per 
cent. greater on the hull and 50 per cent. greater on 
the machinery. In regard to cost of material, the 
author claimed that since the American steel manu- 
facturer was placing his product in British hands in 
competition with the home market, it should be 
possible for the American shipbuilder to get his 
material as cheap as the British one. Engine 
and other forgings cost 30 to 50 per cent. 
more in America than in Europe. On the 
whole he judged the British builder had 10 
per cent. advantage in cost of material on 
about 15 per cent. on the finished ship. Wit 
new methods in the management of labour, the 
difference might pe ey age _He thought some — 
wise legislation should be devised so the American 
shipowner couid build his ships here, although cost- 
ing more, until the labour problem was solved 
to the question of cost. This paper was discusse 
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Americans were not — He did not think 
the advantage claimed by Mr. Dickie of 10 per 
cent. in favour of the British builder on material 
could continue long—but believed in the near 
future it could be just the other way. As to the 
cost of labour on steel work, if, as stated, it was 
about the same in both countries, he would call 
attention to the fact that on-the Great Lakes this 
cost represented 30 per cent. of the total cost of 
freight carriers, and the cost of labour for other 
work ran from 7 to 12 per cent. of the total cost. 
Although wages here were higher, he thought the 
men turned out more work and continued to work 
more steadily with fewer intermissions in the work- 
ing day, and were less under the control of the 
unions; it was no uncommon thing in England for 
a man to lose 30 per cent. of his time. Mr. Lewis 
Nixon thought American yards could not compete 
with those abroad until they were full of large 
vessels under construction. He said : 


In an — shipyard it was the common thing to 
have every slip filled with a god vessel, all of them bei: 
similar and often several of them identical in size an 
type and in the character of the work required. In 
American yards the builder would have a battleship in 
one slip, a tug in another and a ferry-boat in another ; 
and it was impossible to classify and systematise work as 
yen ag done under the more favourable conditions 
abroad. 


Of course, the ‘‘ wise legislation,” referred to by 
Mr. Dickie, meant ‘‘ subsidy,” and might just as 
well have been stated in plain terms, forindeed, some- 
thing of this sort is expected of the United States 
Government, as the last elections, if they mean any- 
thing, mean this among other matters ; and why not? 
It is the bounden duty of every Government to pro- 
tect its citizens and to foster its industries. The 
writer was once taken to task by an English iron- 
master who told him plainly that the United States 
had no right to puta duty on steel rails, and that he 
thought it absolutely iniquitous, as otherwise he 
could ship rails to New York. Your correspondent 
mildly informed the gentleman that he could see 
no reason why the United States should not look 
after the interests of its own citizens, rather than 
after those of another nation. What has been the 
result ? Simply that our steel rail industry has so 
developed that it can compete with that of any 
nation, and millions of American workmen have 
their own homes, instead of struggling to pay their 
landlords and putting theic children to work when 
they ought to be at school. In the case of ships it 
is even more important. 


CLASSIFICATION RULES. 

A paper entitled ‘‘ Classification Rules,” by 
Newdon Lucas, followed. This gentleman differed 
from Mr. Dickie, in that he deprecated the 
adoption by the American Shipmasters’ Asso- 
ciation, without reserve, of the numerals of 


Lloyd’s. He considered them ‘‘ antiquated rules ” 
of ‘‘ doubtful value.” He then proceeded to 
criticise the specifications as to quality of 


steel, and other things. Any one who does not 
like the Lloyd’s rules will find this paper pleasant 
reading. It is embodied in 11 quarto pages of 
text, 20 pages of tables, and a few pages of very 
bad drawings. The author should sharpen the 
stick he drew them with. The latter are headed, 
“To Illustrate Paper on Classification Rules.” 
Well! It is quite possible they do this, but it is 
equally certain that, as illustrations, they com- 
pare rather unfavourably with some Chaldean 
hieroglyphics the writer lately saw, which were 
some 5000 years old! Your correspondent was 
reminded of a lawyer, who, being very angry 
at a judge, said, ‘‘he had heard many men 
who disputed the justice of his decisions,” and 
when he was called severely to book by the magis- 
strate, who demanded who were some of these 
questioners, he replied, ‘‘ that they were, for the 
most part, criminals who had suffered by the de- 
cisions.” Now Lloyd’s is a recognised standard, 
and will continue so till the American shipmasters 
can institute a better one, so that it seems useless 
to waste time complaining. 


AMERICAN WaRSHIP DEsIGN. 


The tenth paper of the regular series was, 
“Recent Designs of Battleships and Cruisers for 
the United States Navy,” by Chief Constructor 
Philip Hichborn, Vice-President of this Society. 
Of this paper we shall publish an abstract shortly. 
The author stated the five battleships referred to 
Were identical in general dimensions, protection, 





and interior arrangements, with the exception that 
three vessels have four of the 8-in. guns in super- 
imposed turrets and one sheathed, while the two 
unsheathed ones have the eight 8-in. guns in pairs, 
in four turrets quite independent of the 12-in. 
turrets ; that these three have increased length 
necessitated by increased speed and coal endurance ; 
inclined armour at the forward end of the redoubt, 
and an arrangement of the casemate armour which 
permits the broadside battery to be singly housed 
without dismounting; and the substitution of 
water tube for the conventional Scotch boilers. He 
then described in detail the various ships. There 
was no discussion on this paper. 


THe LAuNcH oF A CRUISER AND A BATTLESHIP. 


‘*The Launch of a Cruiser and a Battleship,” by 
James Dickie, was the next paper : 


The subject of this paper refers to a cruiser 344 fb. long, 
52 ft. wide, with a launching weight of 2400 tons, and a 
battleship 348 ft. long, 69 ft. 3 in. m, with a launching 
weight of 4100 tons. fore describing the launch of these 
vessels, a brief description of the slips on which they 
were built will be necessary.. Where these vessels were 
built was a mud flat covered only at high tide, the mud 
ranging from 70 ft. to 85 ft. deep to hard pan. This 
entire flat was piled, and a plan was given showing ib. 
The piling was of Oregon pine from 70 ft. to 80 ft. long, 
14 in. to 18 in. diameter at the butt. Most of the piles 
went to hard bottom, and each pile would safely 8 
a load of 20 tons. The capping on top is 12 in. by 12 in. ; 
joists 4 in. r 12 in., spaced 24 in, centres; — 
4in. thick. (There were heavy joists under the keel an 
bilgeways. ) 

he first point to be determined in launching is the 
weight per foot of surface. The builder uses his ex- 
og nes as a guide in making the selection. The writer 

as launched successfully at 14 to 3} tons per foot, so 
that there is a wide range for selection. Should from 
1 to 2 tons per foot be decided upon, soft tallow will be 
required to insure success. Should 2 to 24 tons be 
selected, the tallow should be medium. Should 24 to 
3 tons be selected, the tallow should be quite hard. Over 
3 tons will require almost pure stearine. The quality of 
the tallow is also affected by the temperature, so that no 
hard-and-fast rule can be laid down. 


The author, however, thought nothing was so 
good as tallow and soft soap. 


Next, as to inclination, I have used 1 in 14 for 
sma'] vessels, and 1 in 24 for large vessels, with 
ways laid concave and convex according to circum- 
stances, and found no difficulty ; so that in inclination 
there is also very t latitude, where cost does not 
enter into the problem. As the laying of ways cost so 
much per foot in length, the builder will make them as 
short as possible consistent with safety. Launching 
curves are prepared to determine the length of ways 
necessary, so that the strain on the bottom will not be too 
great before the vessel is water-borne at the after ends 
and also to determine the strain on the forward poppet, 
when the vessel lifts aft. These are shown on Figs. 10 
and 11, page 826, and explain themselves. The keel of the 
cruiser was laid at an angle of 1 in 20, with the bottom of 
stern-post 14 in. above high water (Fig.12). The keel blocks 
were spaced 5 ft. centres, with four bilge blocks and 28 
shores on each side, thus giving an average of 184 tons to 
each block and shore. The blocking under the ways was 
spaced 5 ft. centres for two-thi' the length of the 
sliding ways at the upper end. ‘The remaining one- 
third, and for about 20 ft. aft of the after end of the 
sliding ways, the blocking was spaced 24 ft. centres ; 
from thence to the lower end about 5 ft. centres. Each 
block was made up on top with pieces of soft board and 
shingles, 30 as to equalise the weight and be somewhat 
elastic. Our custom is to lay the ways in this manner, 
and the writer has never seen any smoke, nor the grease 
rubbed off in launching. The ground ways were of clear 
Oregon pine, without heart - prevent warping), 18 in. 
wide by 10 in. thick and 60 ft. long, lapped together at 
the ends 8in., and fastened with two ?-in. bolts. The 
sliding. ways were of clear Oregon pine without heart, 
8 in. thick by 18 in. wide, except the lower piece, 
which was 10 in. thick. They were in five pieces; the 
three upper pieces were fastened together with plates on 
each side 5 ft. 6in. long by bee thick, fastened with 
%-inch bolts. The two lower butts were fastened with 
wire ropes. The riband was bolted on the inner edge 
of the sliding way, projecting down in., of Oregon 
pine 3in. thick, fastened with }-in. bolts, spaced 5 ft. 
centres, having plate washers extending down to the 
lower edge to prevent splitting should any strain come on 
it (see details, Figs. 13 to 19). The ground ways were 
laid straight at an angle of 1 in 18, as far as the piling 
extended, which was 28 ft. aft of the heel of the stern- 
post. From that point 73 ft. further out, the mud 
was planked over with plank 24 ft. long by 6 in. thick, 
laid crosswise (Fig. 12). At the outer end this was 
so high that the point of the ways was 19 in. above 
a ae line, which the vessel straightened out without 
difficulty. This platform.on mud makes an excellent 
omting for ways, should they be short at the lower end. 
It will settle enough to take the strain off the bottom of 
the vessel, and being planked crosswise the ways have 
no tendency to spread, they being fastened to the planks 
at intervals of about 20 ft. The ways were laid level 
transversely, and no side shores were used except to 
correct any side curvature that might be in the timber. 
Cross ties of 4-in. by 6-in. pine were fastened under the 








ways about 30 ft. apart, to insure them remaining the 
—— width until the weight of the vessel came on 
them. 

At the extreme lower end there was 7 ft. 5 in. of water 
on top of the ways when they were down straight. 
Under the bottom of the vessel at frame 34 the top of the 
ground way was 9} in. clear, thus leaving the wedge 
?-in. thick in the point, allowing 4 in. for a 
to prevent the — from being scraped. At the 
extreme end of the vessel wooden saddle pieces were 
fitted with iron straps 10 in. wide, let in at the ends 
and well fastened. There were seven of these at the 
fore end and five at the after end, the remainder 
aft being under the stern tube, which formed an abutment 
for their upper ends (Fig. 13 and 14). Into these the ends 
of the poppets were fitted and spiked. Poppets were all 
of 12-in. by 12-in. timber. ere the vessel was flat 
enough to dispense with these saddles, pieces of timber 
about 4 ft. long were fitted to the bottom of the vessel 
with pieces of angle-iron let into them, hooked under 
the plate lap (Fig. 16). Under these pieces, and under 
the poppets, wedges were fitted directly on top of the 
sliding way, one to each frame, making 72 wedges to 
each side. Average weight to each wedge, 16} tons. 

No shoring inside the vessel was used. All the 
packing and wedges were fitted, using a small block the 
thickness of the sliding way, so that they were 
before being put in place. The grease was what is known 
as tallow stearine, which is ordinary beef tallow put in 
strong bags, and subjected to a pressure of 70 Ib. per 

uare inch for 48 hours at a temperature of 70 deg. 
This is heated and put on as nearly uniform as possible 
a scant 's of an inch in thickness, t care being taken 
to have a smooth surface, so that the weight of the vessel 
will evenly on it, and not break it. Over this is 
put a layer of oil soap. No care is taken with the soap, 
as the surplus squeezes out and does no harm. A range 
of temperature from 40 deg. to 80 deg. has little effect on 
this material. : i 

The sliding ways being put in their butts are bolted 
together, and the dog shores are put in place, which are 
secured as follows: A cleat about 6 ft. long, 6-in. by 8-in. 
Oregon pine, is secured to the ground way, and a similar 
cleat to the sliding way, leaving a space of 5 ft. 6 in. 
between for the dog shores, which are also Oregon pine, 
6in. by 8in. The end abutting the cleat on the slidin 
way is square. The end abutting the cleat on the groun 
way is at an angle of 1 in 5, both ends being shod with 
iron. The end abutting the ground way is greased. 
This is held in place by a shore of Oregon fom 4 in. by 
6 in., long enough to reach the ground. Under the do 
shores a weight of 250 lb. is suspended, which is hel 
up by a small trip hook pivoted at the under side of 
the ground way, the upper ends of which are held by two 
small wire ropes, which lead up to the launching plat- 
form. These two wire ropes are joined together with a 
es of white sash cord led over a small lignum-vite 
lock, secured on a table on the nog, Fgege oy 
Over this rope is a guillotine (Figs. to 33), 
which when released cuts the rope, both weights drop 
instantly, and knock out the s shores from under the 
dog shores ; they being at an angle of, 1 in 5, fly out, and 
the vessel starts. The christening bottle is hung from 
the bow of the vessel with a ribbon, and held at the 


lower end by a slip hook, controlled by a et, which 
is released like the guillotine, by pressing a button, the 
button being fitted neatly in the table. e launching 
weight of cruiser was 2400 tons; moving part of cradle 
34 tons (estimated), making a total of 2434 tons. The 


ways had an effective bearing surface of 173 in. (there 
being 4 in. space between riband and ground way, and 
3-in. chamfer) by 274 ft. on length, making 793} square 
feet + 2434 = 3.064 tons per square foot. The total 
labour and material amounted to a cost of 1618.30 dols. 
or 66;%5 cents. per ton weight, and the actual working 
time of the launching was 765 minutes, and the resting 
time 52 minutes. : 


In regard to the battleship, the author said : 


The keel of the battleship was laid at an angle of 
1 in 20, with the heel of the stern-post touching the 
water at high tide. As the mud outside the yard was 
too high to admit of planking on = of it, we determined 
to use piles to the extreme end, and to reduce the cost it 
was determined to lay the ways on acurve, Eightinches 
rise of arc in 264 ft. was the curvature decided upon, 
which gave a mean inclination of ways in the length of 
the cradle before the vessel started to move, of 1 in 214, 
and at the extreme lower end 88 ft. from the heel, an 
inclination of 1 in 14. When the vessel was laid 
down, the keel blocks were 5 ft. centres. About three 
months before launching 28 additional blocks were put 
in, making 94 in all. There were seven bilge blocks and 
61 shores on each side, making 230 blocks and shores, or 
about 17? tons to each block and shore. 

The launch ways were the same as used on the cruiser 
for the inner half, and a new set of 10-in. by 18-in. for 
the ground, and 8-in. by 18-in. for the sliding ways 

laced outside of them, with a space of 10 in. between. 

his arrangement spread the weight a little on the 
bottom, sol cnabied the dog shores to lay hold on both 
ways without bolting them together their entire length. 
The outer piece had no riband, the only connection 
between them being one }-in. bolt at each butt, ig 
through a distance piece 8 in. by 8 in. by 10 in. for the 
fastening at dog shores. ‘ 

The butts of the ground ways were in the centre of the 
adjoining piece. e butts of the sliding ways were 
exactly opposite each other, the upper three pieces being 
fastened with plates well bolted. The lower two butts 
were fastened with wire rope; the ways were laid 
exactly level transversely and parallel their entire length 
with 1}-in. riband clearance at each side. No side 
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shores were used, except to correct any curvature in the 
timbers. At the lower end they were well tied together 
and sunk on to the caps without fastenings. The piles 
were cut off under water with a cross-cut saw from false 
work erected about 9 ft. above and parallel to the line of 
ways. The caps were bolted to the piles as far as could 
be at low water, and the remaining caps were fastened to 
the under side of the ways and sunk with them. As 
straight pieces were selected for the outer end, no diffi- 
culty was experienced in getting a straight line. The 
top of the sliding way was 3 in. from the bottom of the 
vessel at the nearest place, which was nearly amidships. 

The poppets and wedges were similar to those used on 
the cruiser, and spaced similarly, being one to each 
frame ; making in all 73 wedges on each side, and an 
average of 284 tons to each wedge. At the fore end 
where the strain of pivoting took place, the saddle tim- 
bers were made extra long and heavy, to spread the 
strain over the vessel, and under them small pieces of 
timber for crushing, were fitted to spread the strain of 
pivoting lengthwise on the vessel and ways. They were 
of a uniform thickness of 6 in. ; the forward piece 6 in. 
by 4 in. ; next 6 in. by 5in., and so on, increasing 1 in. 
in width up to 12 in., which was the width of all the 
packing and wedges. No inside shoring was used in any 
part of the vessel. On examination of the crushing 
pieces after the launch, we found the forward pieces less 
than 1 in. in thickness, showing that they made an 
excellent cushion. 

The dog shores were of oak, 8 in. by 9 in., by 5ft. long, 
fitted between the ways in the 10-in. space already men- 
tioned. The small rope from the trip hook was led to 
the platform at the bow of the vessel, over a small post 
in the centre of a table. A guillotine was used, which 
was controlled, as was the christening bottle, by an 
electric button. As in the cruiser, every piece of 

acking came out from under the vessel. A 6-in. Manila 
oman was made fast to each sliding way at the 
fore end. Turns were taken around a post to come 
taut when the sliding ways dropped clear of the 
ground ways. All of the poppets, saddle pieces, pack- 
ing wedges, &c., were fastened to the sliding ways 
with wire and Manila rope, and everything came out, 
they remaining at rest, and the vessel moving off them. 
The launching weight of the vessel was 4100 tons; 
cradle, 62 tons (estimated) ; total, 4162 tons. The bear- 
ing surface was 276 ft. long; the total area was 1621 
square feet, equal to 2.57 tors per square foot. The total 
material cost—1253.80 dols.—and the labour, 3541.70 dols., 
making a grand total of 4795.50 dols. or 1.15 dols. per ton 
weight. The actual working time was 118 minutes, and 
resting time 37 minutes. 


Tue Sarety oF Torrepo-Boats at SEA, 


The final paper of the meeting was called: 
‘* The Safety of Torpedo-Boats at Sea, and under 
Various Conditions,” by Naval Constructor Lloyd- 
Bankson. He described briefly what might be 
expected to occur to such boats if seriously injured, or 
in danger in bad weather, giving the chances they 
have of keeping afloat. Now, it is the unexpected 
which so often happens, and that chance Mr. 
Bankson did not consider. He gave the calcula- 





tions he made on the trim and stability of the 
Ericsson, the Bagley, the Barney, and the Biddle, 
the last four being under construction. He said : 
The results of these calculations are shown in the 
diagrams that accompany this paper. In the cases sup- 
d the centre of gravity of each torpedo-boat is 
xed and the vessel seeks the water-line which will 


bring the centre of buoyancy vertically below the 
centre of gravity for each supposed bilge condition. 
The chances of any great error in the trim under the 
various bilged conditions shown are thought to be small, 
so that the different views of the torpedo-boats in ques- 
tion do not differ very materially from what will actually 
occur in case of bilging one or more compartments. The 
data for these calculations was obtained from the Bon- 
jean curves for each torpedo-boat. The Bonjean curves 
are simply a series of displacement curves for short 
sections of a vessel from stem to stern, each section 
being bounded by transverse planes at the forward and 
after ends, so that by drawing any water-line for the 
vessel out of the regular longitudinal trim the sum of 
the various displacements from the Bonjean curves will 
give the total displacement for any longitudinal difference 
in trim. From the Bonjean curves, diagrams, and accom- 
panying Tables of moments, all possible cases may be 
worked out, and the commanding officer of a torpedo-boat 
should be able to know just what to expect under various 
bilged conditions. It will be seen from the diagrams that 
the chances of total loss of a torpedo-boat are not so 
desperate as one _— be led to expect, and the writer 
has found from stability and other calculations that the 
service on a well-designed and well-handled torpedo-boat 
is not by any means as dangerous as it is supposed to be. 

The author cited Lieutenant-Commander Fletcher, 
U.S.N., as authority that the danger to the personnel 
of a torpedo-boat is not unusually hazardous. This 
reminds the writer of a statement made to him this 
summer by the wife of a distinguished French 
engineer, who had been commending the petroleum 
motor, and when your correspondent said the 
odour seemed a very disagreeable feature, she 
naively replied : ‘‘ Yes, but not to those riding.” 
Theoretically, the personnel may not be in a 
hazardous position on a torpedo-boat, but it would 
seem as if they were always rejoiced when drafted 
into another ship ; still we must have the boats and 
the men to man them, and it is to be hoped they 
will read this paper and take great comfort from it. 
Mr. Brankson added : 


By the use of gas escapes from the ash-pits, together 
with approved methods of closing fire and ash-pit doors, 
as well as automatic boiler stop valves (to prevent a rush 
of live steam in case of accident to a steam pipe), the 
danger to the men in the engine and boiler rooms has 
been considerably decreased. Another source of safet 

to the torpedo-boat, as well as to the sonnel, whic 

should be counted on (when torpedo-boats attack in 


formations of two or more), is that a disabled boat might 
be quickly towed out of action, either bow or stern first, 





clearing a bilged compartment, the leak or leaks may be 
temporarily stopped to enable the boat to make her way 
to a place of safety; or, with an officer in command full 
of resources, she might continue her allotted programme 
of attack. In regard to the seaworthiness of torpedo- 
boats, they usually have a large range of statical stability. 
The angle of vanishing stability varies from about 70 deg. 
in some torpedo-boats up to and beyond 90 deg. in the 
case of the Ericsson. Te may be remarked here in 
passing, that the writer considers the shallow draught of 
some of our torpedo-boats as carried to an extreme. 
They should, it is thought, be slightly deeper than 
usually designed, to increase their stability and _sea- 
worthiness. The safety of the whole construction of the 
vessel depending on the integrity of the deck and side 
plating in a sea way, as far as the above water portion 
of the torpedo-boat is concerned, there is but little hope 
in a rough sea for a torpedo-boat when the decks or sheer 
strakes, or both, are seriously cut up or injured amid- 
ships from shell fire, thus destroying the _— flange of 
the girder represented by the construction of the torpedo- 
boat. This danger is unavoidable. Another source of 
danger is due to driving these light constructions at full 
speed into a head sea. If — judgment is not exercised, 
the result will be that the bows will be stove in, bent, and 
twisted. This actually occurred to one of the torpedo- 
boats built for the Spanish Government, and hurried to 
Spain just before the outbreak of the Spanish-American 
war. 

In view of the above statement, the present writer 
would prefer something that was extra hazardous 
for a change. The meeting concluded with a ban- 
quet at Delmonico’s, at which Mr. C. A. Griscom 
presided with his usual grace and urbanity. The 
occasion was honoured by the presence of a Russian 
naval captain, who understood English very well, 
and if the occasion was a little demonstrative, and 
the Eagle made to scream wildly, he seemed to 
enjoy it. Several congressmen were there, and 
the United States Government will certainly hear 
the sentiments of the naval architects and ship- 
builders when Congress meets. The next day a 
large number visited the Cramp Shipyard and were 
hospitably entertained by that company. 








1000-KILOWATT STEAM TURBINE AND 
ALTERNATOR. 
Messrs. C. A. Parsons anp Co., of Newcastle- 
upon-Tyne, have delivered to the Electrical Supply 
Works of the City of Eiberfeld, Germany, two large 
steam turbines and alternators, designed to work in 
arallel with the Brown-Boveri machines already 
installed in the same works. These latter machines 
are driven by reciprocating engines. 
One of the sets was tested before shipment from the 
makers’ works by Mr. W. H. Lindley, M. Inst. C.E., 
Herr M. Schriter, Professor of Mechanical =~ 
ing at the Polytechnicum, Munich, and Dr. H. F. 








and, while the complete system of ejectors and pumps is 


Weber, Professor of Physics at the Polytechnicum, 
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SAW FOR COLD IRON. 
CONSTRUCTED BY MESSRS. CARTER AND WRIGHT, HALIFAX. 








Zurich. These gentlemen have made a report to the 
Mayor of Elberfeld, and from it we take the following 
facts: The specification required that each machine 
should have an output of 1000 kilowatts useful effect 
at 4000 volts, and with 50 complete cycles per second, 
measured on an inductive load with cos » = 0.8. 
The speed of the turbine was to be 1500 revolutions 
per minute, and the admission of steam to the steam- 
chest to be once in each eight revolutions of the 
turbine, or 187.5 admissions per minute, so as to 
synchronise with the revolution of the reciprocating 
engine. The speed variation, when no load was in- 
creased gradually to full load, was not to exceed 4 per 
cent., nor 0.8 per cent. with a variation of 25 per cent. 
of the actual load suddenly thrown on or off, provided 
the total load was not less than 200 kilowatts, An 
electrical governor was to keep the voltage within 
1 per cent. with a variation of 25 per cent. of the 
actual load suddenly thrown on or off. The steam 
consumption was defined as follows: With at least 
eleven atmospheres abeolute pressure, and 50 deg. C. 
(90 deg. Fahr.) superheat of steam at the stop valve, 
and with circulating water of not more than 18 deg. 
Cent., supplied at the rate of 430 cubic metres per hour 
for full load, the steam consumption per net kilowatt- 
hour, measured in the alternating current at switch- 
board, shall not exceed 11 kilogrammes (24} lb.) at full 
load ; 11.3 kilogrammes (24.9 Ib.) at three-quarters 
load ; 12 kilogrammes (25.45 Ib.) at half load, and 
14 kilogrammes (30.8 Ib.) at quarter load. The con- 
sumption of steam at no load shall not exceed 1060 
kilogrammes (2337 Ib.) per hour. 


Steam Trials of Turbine and Alternators. 


—. 

















Exact Steam Steam 
—_ Value of Consumption | Consump- 
Output in | per Kilowatt tion in 
Kilowatts. Hour. One Hour. 
a Ib. kilogs. | kilogs. 
Preliminary trial 1172.7 18 22 8.26 9,689 
werioed ee ‘ 1190.1 19.43 8.81 10,485 
— load oy 994.8 20.15 9.14 9,092 
H ree-quarter load 745.3 22 31 10.12 7,542 
Mt ae 25,20 | 11.42 | 5,695 
Raster load a 240.5 33.76 | 15.31 3,774 
No load with alternator 
excited .. 2 0 = | 1,844 
No load without excita- 
tion Pe ne ‘i 0 rae 1,183 


cm 





The plant was erected at Messrs. Parsons’ works on 














a wooden framework 4 metres high, as shown in the 
engraving on the preceding page, in such a manner 
that the plant occupied the same relative position to 
the condenser, air pumps, &c., as when finally erected. 

The tests were made last January, with the results 
given in the preceding column. 

These tests were made with an average superheat 
of 14.3 deg. Cent. (25.7 deg. Fahr.), instead of 50 deg. 
Cent. (90 deg. Fahr.) as stipulated for, and conse- 
quently somewhat better figures might have been 
attained under more favourable conditions. 

When the figures are corrected to the average 
superheat of 12.3 deg. Cent., they stand as follow : 





Guarantee at | Consumption at 











Load. | 50 Deg. 14.3 Deg. | Difference. 
| Superheat. | Superheat. | 
kw. | kilos. per kw. | kilos. per | Ib. kilos. per kw. 
hour kw. hour hour 
1250 | i 8.63 19.0 
1000 | 1.0 | 919 20.2 —181 
70 | 18 | 9.99 22.0 | — 1381 
500 | 12.0 11.41 25.1 — 0.59 
250 | 14.0 15.28 | 38.7 + 1.28 
No load | | 





It will be seen that Messrs. Parsons exceeded their 
guarantee very considerably, except at quarter load. 
At full load they were 1.81 kilogrammes (4 lb.) below 
the stipulated amount. 

The average variation of speed when the load was 
gradually altered from nothing to full, and vice versd, 
was 3.6 per cent. When a part of the load varyin 
from 16 to 63 per cent. was suddenly switched off, an 
the regulation was entrusted to the centrifugal 
governor, the revolutions varied from 1 to 1.9 per 
cent. immediately after the sudden change of load, 
whilst the permanent variation in speed amounted to 
from 0.4 per cent. to 1.3 per cent. The electrical 
governor, under similar conditions, kept the average 
variation of potential within 1.1 per cent. of the initial 
potential. Debwonn no load and full load the drop 
of potential on a non-inductive load was only 1.02 per 
cent., or 20 per cent. of that permitted by the speed. 
The drop of potential with inductive load amounted 
to 11 per cent. between no load and 1000 kilowatts. 

Since these tests were made both the machines 
have been erected at Elberfeld, and have most suc- 
cessfully run in parallel with the plant already 





installed : that is, Sulzer engines and Brown-Boveri 
alternators. 

Messrs. Parsons say that these results are superior 
to any that have been published as having been 
attained by any reciprocating plant. We believe 
this to be so. The consumption of 8.63 kilogrammes 
per kilowatt, or 191lb. per kilowatt, is equal to 
14.174 lb. per electrical horse-power delivered at the 
switchboard: a really splendid performance on which 
the makers are to be congratulated most heartily. 
Even if we take the full-load figures, instead of those 
for the overload, the results are almost as good. The 
steam turbine has had a very long fight, but it is fairly 
ahead of its competitors at last. 





COLD IRON SAWING MACHINE. 

WE illustrate on this page a cold iron sawing ma- 
chine, constructed by Messrs. Carter and Wright, of 
the Hexagon Iron Works, Halifax. As our illustra- 
tion shows, the cutting is done by a circular saw, the 
stock operated on being gripped in a self-centring 
chuck of the usual type, and slowly rotated by 
gearing whilst the saw is at work. The cut made 
is, therefore, as square as if made by a cutting-off 
tool on a lathe, but is effected in half the time. The 
feed of the saw is automatic, and may be made at 
three different speeds. The fast and loose pulleys are 
shown to the right of the machine, and both the saw 
and the work are driven by worm gearing. A belt 
from the cone at the back of the fixed headstock of 
the machine drives the horizontal shaft shown to the 
front, and the latter by the wormwheel shown gives 
the feed to the saw. The machine is made in five 
standard sizes, the smallest of which will cut bars up 
to 2 in. in diameter, whilst the largest will saw 
bars up to 6 in. in diameter. 





THE NESSELSDORFER AUTOMOBILES. 
(Concluded from page 766.) 

Tue auto-trotting car for several reasons is a 
curiosity, but interesting (Figs. 1 to 4, page 822 ante). 
There is one seat, pretty high up, for the driver, and 
lower down another for the fitter. Stability being 
the chief requisite, in addition to swiftness, the 
car frame is very wide, long, and low, as will be 
understood from the dimensions: Gauge, 1350 milli- 
metres (53 in.) ; wheelbase, 1850 millimetres (73 in.) ; 
diameter of front wheel, 800 millimetres (31.5 in.) ; 
of hind wheel, 920 millimetres (36 in.). Whether or 
not such a car is safe against upsetting, the racers 
will find out. The two-cylinder benzine motor is fixed 
horizontally. It is a 12-horse-power motor, and the 
cylinders are water-jacketed. Of the two admission 
valves for the explosive mixture, one is situated in 
the valve chest, the other in the cylinder cover; the 
latter valve cannot be seen in the drawing. The 
exhaust valves are geared, and the exhaust is through 
arose. The ignition takes. place as in the newer type 
of autocars of the company with the help of Bosch’s 
electro-magnets; the moment of ignition can be 
adjusted. 

The benzine tank is cylindrical and situated, 
with the carburetter, in the front part of the 
truck. A cooling pipe from the water tank is taken 
through the benzine. The mixing valve which propor- 
tions the carburetted gas and air feed, and the throttle 
valve, which controls the motor charge, are placed in 
the carburetter. The water tank is also cylindrical 
and has been put behind the driver’s seat ; the radiator 
coil, which has a thin shell and wire ribs is pushed 
quite forward, so as to be exposed to the full draught. 
A small pump, driven, as already mentioned, direct 
from the motor, circulates the water in the radiator, 
cylinder jackets, and water tank. The gearing 
resembles that of the ordinary automobiles of the 
Nesselsdorf Company. There are chain wheels, fric- 
tion clutches, gear wheels for four different speeds, 
and-a separate reverse gear, the latter actuated by 
a pedal, the former by alever. Each of the four speed 
reduction gears, comprises one fixed and one loose 
wheel, the latter on the differential sleeve ; there is also 
a friction coupling for this sleeve, and journals, chain 
wheels, and chains which transmit the motion over to 
the rear wheels which act as drivers. The special duty 
of the differential gear is to move, on curves, the outer 
driving wheel faster than the inner one. 

The car is steered by means of a handwheel and a 
screw fixed to the lower end of the steering link. 
The nut of this screw, moving up and down, turns an 
angle lever about its horizontal axis. This motion is 
transferred by a tie rod to a second angle lever, 
turning about a vertical pivot, situated in the middle 
of the front axle; this lever finally actuates the arms 
of the movable journals of the front wheels. This 
connection ensures a correct relative position of the 
wheel journals, and the screw prevents any yielding 
of the front wheels, or interference with the steering 
gear that an irregular track might otherwise cause. 

Of the two hand-brakes, one is connected with the 
gearing, and is actuated by hand ; the other is con- 





nected with the chain wheels of the driving wheels, 
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and is put on by means of a pedal. When both this 
pedal and the one previously mentioned are depressed 
at the same time, the wheels are braked, and the 
friction clutch is released; thus the carriage may be 
stopped at full speed. By changing the cut-off in the 
cylinders and the moment of ignition, the motor speed 
can be varied between 250 and 1360 revolutions. 
With 1000 revolutions the car would travel 82, 57, 24, 
and 14 kilometres, i.e., 51, 35, 18, and 9 miles per 
hour. The total weight of the car, fully equipped 
for racing, with spare pneumatics, chains, &c., and 
with complete water and benzine charge, is 975 kilo- 
pues (2150 lb.) ; a third of this load rests on the 
ront axle. 








LIQUID FUEL-BURNING STEAMER 
‘* BULYSSES.” 

Tue steamer Bulysses has been built by Messrs. 
Sir W. G. Armstrong, Whitworth, and Co., at their 
Walker Shipyard, Newcastle-upon-Tyne, for the Shell 
Transport and Trading Company, of which Messrs. 
Samuel and Co. -are the managers. She is a tank 
steamer of nearly 8500 tons, and is fitted with a large 
amount of cargo handling appliances so as to enable 
her, — a tank steamer, to carry dry cargoes, and 
to despatch them as quickly as an ordinary cargo 
steamer. With this object she is built on Swan’s 
automatic expansion principle, whereby there is prac- 
tically no more obstruction, as regards dry cargoes, 
than in an ordinary vessel. To keep the holds sweet 
after the liquid cargo has been discharged, special 
ventilating fans are fitted, and the result in this 
respect has been so satisfactory that Eastern cargoes 
of a most delicate nature have been safely brought 
in homeward-bound tank steamers. 

As the steamer is to carry mineral oil, she has been 
fitted to burn it in her boilers. The system and appa- 
ratus employed is illustrated on page 823 ; it is known 
as that of Sir W. G. Armstrong, Whitworth, and Co., 
and E. L. Orde. This system was recently described 
by Mr. Orde before the North-East Coast Institution 
of Engineers and Shipbuilders, from whose Proceedings 
we take the following facts : 

The existing appliances for burning liquid fuel may 
be divided into three groups : 

1, Those in which the liquid fuel is injected into the 
furnace in the form of spray by purely mechanical 
means. 

2. Those in which the spray is produced by the 
introduction of a gaseous medium. 

2. Those in which the liquid fuel is introduced into 
the furnace in the form of vapour. 

In the first the oil is discharged under pressure into 
a burner of such a form that the jet is broken into 
particles sufficiently small to burn at the firing point 
of the fuel. The full efficiency can only be obtained 
by lining the furnace with firebrick. The quantity of 
air required to complete combustion is very largely in 
excess of what is chemically necessary, and the fur- 
nace space required for oxidation is large. In the 
second class the oil is introduced into the furnace in the 
form of spray in the presence of a gaseous medium—be 
it steam or air. In most of these appliances a partial 
lining of firebrick is fitted to the furnace, and a brick 
bridge, or bafiles of various forms, are fitted with 
a view of obtaining complete oxidation of the fuel. 
The third class, in which the fuel oil is first wholly 
or partially vaporised, is the one fitted to the Bulysses. 
An important characteristic of hydrocarbon oils is 
that, in the presence of superheated steam, they can 
be completely distilled without cracking, and the 
explanation of this fact has been stated to be that in 
the presence of superheated steam, the boiling point 
—or more correctly, the mean boiling point—of the 
oil is lowered. This distillation, however, does not 
apparently take place with any other medium but 
steam. Toinsure distillation, it is necessary that the 
temperature of the oil shall be raised to as near boiling 
point as possible before it is admitted into the presence 
of the steam, and itis in this part of the process 
that the danger of cracking appears. In the appa- 
ratus fitted on the Bulysses complete vaporisation is 
believed to have been secured. The vapour thus pro- 
duced can be completely oxidised by the amount of 
air chemically necessary, and a larger quantity of oil 
can, therefore, be treated, in the same furnace space 
than by either of the other two systems. Actual trial 
showed that while the specific amount of air actually 
required for complete combustion was 14.4 lb. per 
pound of oil, the amount recorded in connection with 
the boilers of the Bulysses was 14.7 lb. At the same 
time the temperature of the waste gases never ex- 
ceeded 530 deg. Fahr., the boilers being of the ordi- 
nary marine type, 16 ft. Gin. in diameter by LI ft. 9 in. 
long, with four corrugated furnaces. The boiler pres- 
sure was 180 Ib. 

The hydrocarbon vapour is exceedingly unstable, 
and appears to depend for its existence upon its 
temperature. In appearance it is almost of milky 
whiteness, and at the temperature of the external air 
it is found almost impossible to ignite it. The outer 
surface of the jet is at once condensed, and forms 
an oily deposit of very much lighter colour than the 





fuel oil itself. But when burned in a boiler furnace 
over a layer of broken firebrick, it gives a flame o 
dazzling whiteness, which becomes almost transparent 
as it approaches the bridge. Mr. Orde says that the 
appearance of the flame at a distance of a few inches 
from the nozzle of the burner suggests that at that 
point the hydrocarbons are burning in the form 
of acetylene. At the higher temperature which pre- 
vails in the centre of the furnace, the rest of the 
vapour is probably burnt as carbon monoxide and 
hydrogen. 

Referring to the illustrations on page 823, it will be 
seen that the steamer is of the ordinary cargo type, 
as far as external appearance goes. The following are 
her chief dimensions : 


Ft. In. 

Length overall ... ee Be - 426 0 
am between perpendiculars w~.. ae Oo 
Breadth ... +F ay wae se 52 0 
Depth moulded ... Me aon ie 33 9 
Draught... a ie 26 3 


Figs. 2 and 3 show the boiler front and a section of 
the furnace. It will be seen that the steam pipe and 
the oil pipe both communicate with heaters in the 
smokebox. After being heated, both oil and steam 
flow to the nozzles fitted on each side of the furnace 
mouths. The air is heated by the inlet pipe — 
carried a distance into the furnace (Fig. 3), an 
brought out again before it is joined to the jet. The 
steam pipes are shown in dotted lines, the oil pipes 
in full lines, and the air pipes in dot-and-dash. The 
amount of water evaporated per pound of oil on the 
Bulysses was 15.6 lb. from and at 212 deg. Fahr. 





PRINTING MACHINES AT THE PARIS 
EXHIBITION. 

One of the most important exhibits of printing 
machinery at the recent Exhibition was that of M. J. 
Derriey, of Paris. We illustrate one of the machines 
that was shown, on page 834, and give a brief 
description of it and the others exhibited. The 
collection included a stop-cylinder machine, with 
American inking arrangement and automatic flyer ; 
this machine was designed for ordinary job and book 
work. Its working speed was 1400 double-royal 
sheets per hour, and its special features were com- 
pactness and facility of access to the formes. There 
was a second stop-cylinder machine of heavier con- 
struction, and with a more complete inking system ; 
the inking rollers were driven by gearing. 

A larger machine was a Derriey rotary, constructed 
especially for high,class illustrated work. Machines 
of this class have been supplied by the makers to 
various establishments in this country, among others 
to Messrs. Waterlow and Sons and Messrs. Lever 
Brothers (Sunlight Soap). The machines are high 
speed, and can be worked as perfecting, or single side, 

rinting machines. The machine exhibited by M. J. 

rriey in action is arranged to double the delivery of 
work printed on one side only. To effect this the 
machine is so arranged as to be capable of being run as 
two independent machines, or as one coupled, for per- 
fecting work ; the necessary work for connecting 
or disconnecting can be completed in a few minutes. 
This special class of machine was the outcome 
of a competition instituted by the National Printing 
Department of France, by which the design of 
M. Derriey was accepted. It is used for print- 
ing telegraph forms, official wrappers — anything, 
in short, for which there is a large and con- 
tinuous Government demand. Its relatively high 
speed and excellent inking arrangement, qualify this 
machine for general printing and illustrated work. 
Another machine exhibited was a new type of rotary 
web machine, made for printing four or six page 
papers with a single roll, but other and larger 
machines are in use printing eight-page papers with a 
single roll. The cylinders and all other parts of the 
machine are very accessible, and it is claimed by the 
constructors that ‘‘ making ready” does not take half 
so long as any other type of machine—French, English, 
or American. The guaranteed rate is from 20,000 to 
24,000 copies an hour, according to the number of 
pages. The copies are delivered cut, inset, and 
pasted, and in counted quire packets. The illustration 
on page 834 shows a triple web rotary machine for 
newspapers of from 6 to 12 pages; its guaranteed 
speed is 40,000 copies an hour for 4 te 6 pages ; 30,000 
copies for 8 pages; and 20,000 copies for 10 to 12 
pages, each being delivered folded, inset, and pasted. 
Another and somewhat similar machine, adapted for 
colour printing, is being made by the same firm, but 
to do somewhat higher-class work, with a smaller 
delivery. In the magnificent display made by M. J. 
Derriey were several other machines, one for print- 
ing a fixed size, and another for taking any size 
up to the maximum. An ingenious arrangement of 
pneumatic feed is a special feature of this machine. 
Apart from the exhibit of M. J. Derriey, and those of 
Marinoni, and the fine German machine already de- 
scribed in ENGINEERING, there was but little of novelty 
in the printing machinery shown in the Exhibition. 


A passing reference may, however, be made to the 


f > mee little American machine known as the 
Jo 


nson die press, and controlled by the Linotype 
Company in England. This press replaces the slow 
hand method of printing visiting cards and other 
small similar objects; the inking, wiping, and feed, 
are automatic, and the delivery is comparatively 
rapid. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 20. 

Tue holiday dulness in iron and steel, according 
to all present indications and most opinions, will 
break early in January, particularly as to billets, 
Bessemer pig, and crucible steel. Offers for consider. 
able material were made last week, based upon ex- 
pected reactionary influences supposed to be stimu- 
lated by heavy production. There is an apparently 
growing demand for pig iron, especially in the South, 
where furnace capacity is no more than equal to con- 
tract requirements. Considerable new furnace and mill 
capacity is being considered. —— develop: 
ments are being prosecuted at various favourable 
points in Northern Alabama. The objective point is 
to lessen cost of landing coal at New Orleans for ex- 
port. New steel enterprises are being promoted at 
various points in Pennsylvania and Ohio, besides 
isolated plants at other points. The success of 
the combinations in holding up prices above old- 
time competitive rates, while good in one way is 
bad in another, as it encourages independent concerns 
to start. The coalmining developments in what may 
be termed the Pittsburg district are beyond all pre- 
cedent. Practically all the desirable coal territory 
within 100 miles of Pittsburg has passed out of the 
hands of the farm owners and into the hands of rail- 
road companies, speculating syndicates, foresighted 
manufacturers and others, who recognise that Pittsburg, 
important as it is, is to become a far greater steel centre. 
The development of coking coal lands is necessarily 
limited, but new gas-producing and oil-yielding terri- 
tory is being steadily opened up. Old regions are also 
showing fresh vitality, or the area is being extended 
by the discovery of new beds. The production of 
the California oil field has reached five million barrels 
per annum, and the industry has only started. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Markct.—There was a very quiet 
day last Thursday. The tone was dull, and prices 
were easier, and Scotch lost 2d. per ton. The closing 
settlement prices were : Scotch, 61s. 14d. per ton ; Cleve- 
land, 52s. 6d.; Cumberland hematite, 65s. 9d. per ton. 
The market of the following day opened at 61s. 4}d. per 
ton, with buyers at that price, and sellers at 62s. 5d. per 
ton. Scotch warrants did improve to 61s. 9d. per ton, 
and left off at 61s. 6d. per ton buyers. Cumberland hema- 
tite, on the other hand, was weak, and left off 3d. per ton 
down at 653. 3d. per tonsellers one month. Cleveland, which 
was not dealt in, was also flat. The turnover would be 
about 3500 tons. Thesettlement prices were : 623. per ton, 
51s. 74d., and 633. 3d. per ton. The market is closed 
till Thursday of this week. Markets are exceedingly dull, 
and from no quarter can any relief be seen to the sudden 
and complete collapse that has overtaken the steel and 
iren industries of the country. American reports are & 
shade weaker than they were. They spoil all hopes of a 
boom in prices or a cessation of their competition on this 
side. The number of blast-furnaces in actual operation 1s 
84 inst 81 quite lately, two having been blown in at 
Langloan Iron Works (one hematite and one ordinary), 
and one at Shotts running hematite. Ib will be re- 
membered that the Langloan furnaces have not been 
blowing for the past eight years. Ib is stated that 
fourteen blast-furnaces are to be damped out on the 
29th inst. for the New Year holidays. The market 
receives practically no support from the outside, and 
forward prices of all brands are quoted at a discount. 
Outside its own little circle the market attracts no atten- 
tion, and those who formerly had a “‘slug” at iron 
warrants have long since diverted their speculative 
instincts elsewhere. 


Last Week's Pig-Iron Shipments.—Last week the fol- 
lowing shipments of pig iron were made from Sco 
ports: To Italy, 395 tons; to Holland, 236 tons; to 
Spain and Portugal, 115 tons; to China and Japan, 1 
tons; the coastwise shipments amounted to 2601 tons, 
and the whole return wag 3732 tons. Sundry smaller 
amounts were also shipped.to other countries. 


Finished Iron and Steel.—Extreme depression contnues 
torule in the malleable iron trade, and mills are running 
only two or three days a week, and the difficulty i 
dealin g in scrap iron is again prominent. One eadting 
merchant had practically to beg the acceptance of a sing 
wagon at one of the leading works. All over the Lon 
spects remain the reverse of promising. The Scotch s' 
makers, with one exception, are favourable to a long 
shut down during the holiday season. But whether or 
not there will be a protracted cessation of work it is = 
to say, for there are inquiries being made in the _ 
which will likely lead to new work coming to the Clyde. 
Consequently the steel market has: shown slight firmness. 


Prices of Makers’ Iron.—The following are the quota- 





tions for makers’ No. 1 iron: Clyde 77s. per ton; 
sherrrie, 77s, 6d.; Calder, 78s.; Gultaens, 83s.—the fore- 
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ing all ship at Glasgow ; Glengai:nock (shipped at 
Sr droeenn), es Shotts ees at Leith), 81s.; Carron 
shipped at Grangemouth), 78s. per ton. 

Sulphate of Ammon‘a.—Last week’s shipments of am- 
monia — at Leith amounted to 735 tons, and the 
price of the commodity is 11/. per ton f.o.b. Leith for 
prompt delivery. 

Expected Competition in the Bolt and Rivet Trade.—The 
new bolt and nut combine (so — the Ironmonger) have 
not landed in a bed of roses. They are threatened now 
with real opposition by shipbuilders and others who use 
rivets, and it is said that the opposition are already 
arranging for the importation of rivet-making machinery 
from America. 


Last Week’s Storm.—Some_ interesting statistics are 
furnished from the Glasgow Observatory officials regard- 
ing last Thursday and Frriday’s storm, and these show that 
the wind reached a speed of 64 miles per hour. The 

ressure of the mercury in the barometer declined until 
it reached 28.28 in. 


Demolition of a Foundry at Whifilet.—At Whifflet, 
which is near Coatbridge, a large new iron foundry, 
420 ft. in length, 65 ft. broad, and 40 ft. high, which was 
on the point of completion and owned by Mr. R. B. 
Tennent, was blown to the ground and completely 
wrecked in the storm. The damage is estimated at 5000/. 
The foundry was erected for the manufacture of chilled 
rolls, and was the largest of its kind in Britain. There 
has been damage to property in general, but not of a 
serious character. At Woodside Iron Works the stable 
was demolished. ; 


Subscriptions jor Glasgow Technical College.—A meet- 
ing was held in Glasgow last week, presided over by Lord 
Provost Chisholm, for the pa sor of initiating a sub- 
scription for a new technical college. Lord Overtoun put 
down his name for 5000/., and 1000/. each was subscribed by 
Sir William Arrol M.P. ; Mr. James Templeton (carpet 
manufacturer); Messrs. James Templeton and Co. ; an 
Messrs. Neilson, Reid, and Co., locomotive engineers, 
Springburn. There were also five subscriptions of 500/. 
each, three of 250/., and others of smaller amounts. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield District Ratlway.—This railway company has 
deposited a Bill for next session to authorise the raising 
of additional capital by the creation and issue of deben- 
ture stock. Parliament is asked to cancel the powers 
granted this year for the raising of 75,000/. additional 
capital, together with the right to borrow 25,0007. on 
mortgage. In lieu of these powers, sanction is cought to 
the creation of 100,0007. debenture stock ‘‘ranking next 
after the existing debenture stock.” The interest payable 

on this stock is not to exceed 5 per cent. per annum. 


Village Water Works.—¥Folkton and Flixton have been 
added to the several villages near Scarborough that 
possess water works. Mr. W. Millhouse, C.E., the 
water engineer to the Scarborough Corporation, has 
carried through a scheme which promises to meet all re- 
quirements for years tocome. At the chalk formation at 
the upper side of Flixton a plentiful supply of pure water 
was found. This is pumped into a reservoir by a 
“Simplex” self-regulating pump worked by a wind 
engine. This pumps 700 gallons per hour when the wind 
blows at a rate of 15 miles. The engine is fitted with 
supplementary horse gear, which will raise 1200 gallons 
perhour. The reservoir will hold 30,000 gallons, and 
from it the villages are supplied by gravitation. The 
total cost of the scheme is estimated at about 1700/. 


Iron and Steel.—Crucible steel manufacturers report 
that there is comparatively little business to carry for- 
ward to the new year. For some months orders have 
been given out very sparingly. Makers were hoping 
that there would be such a reduction in coal as would 
enable them to encourage trade by offering concessions 
in prices. The drop, however, is scarcely sufficient tu 
permit of any such step, and business will probably drag 
on for some little time. The bankers report that on the 
whole the amounts withdrawn for payment of wages 
during the season has been better than was anticipated. 
Although the railway companies have had to deal with 
more parcels than ever before, the weight of general 
merchandise —— from the city during the month 
has been below the average of several recent years. 


South Yorkshire Coal Trade.—The past has been a play 
week. Most of the pits set down on Friday night, the 
2lst inst., and nominally re-open today. It is not ex- 
— however, work will be seriously recommenced 

fore Monday. There was a fair sale of house qualities 
before Christmas, but the mild weather militated against 
any heavy demand. 








Locomotive ror THE Kansgt RatLway, JAPAN: 
ADDENDUM, —We are requested to state that the builders 
of the locomotive we illustrated in our last issue, ¢.¢., the 
I ittsburg Locomotive Works, of Pittsburg, U,S.A., 
have an English office at 26, Victoria-street, Westminster. 


PrRsoONAL.—Messrs. Edwards and Company, of Mill- 
wall, E., inform us that the firm has been converted 
into a limited liability company, and in future their 
business as shipbuilders and engineers will be carried on 
at the came addrers under the name of Edwards and 

mpany, Limited.—Messrs, Doherty and Donat, of 
40, South King-street, Manchester, announce that in 


hen duence of the great increase of their business, they 
raed to 82 and 83, Deansgate Arcade, Deansgate, 
ester, i 


d|up to 274 per cent. above the standard. The 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—There has been no market 
here this week, and it is very difficult to say at what 


prices orders for pig iron could be pl Sellers would, 
no doubt, accept 533., or rather less for prompt f.o.b. 
About 70a. 


delivery of No. 3 g.m.b. Cleveland pig iron. 
may be given as the figure for Nos. 1, 5 and 3 East Coast 
hematite pig iron, but less would be taken. 


eine ert beg Iron and Steel.—Nothing new can be 
reported of the manufactured iron and steel trades. As 
is usual at this season of the year, works are closed for 
the holidays, and practically no information is obtain- 
able. Quotations, it is understood, are not altered, but 
orders could undoubtedly be placed at below market rates. 


The Stoppage of Blast-Furnaces.—The Cleveland Iron- 
masters, in order to prevent the accumulation of stocks 
of pig iron, are blowing out blast-furnaces at rather a 
rapid rate. This week Messrs. Wilson Pease are blowing 
out a furnace at their Tees works, and the Acklam Com- 
pany have damped one down. During the past quarter 
no fewer than fifteen furnaces have been stopped, and 
more are likely to be put out of operation before long. 


The Middleton Iron Works.—The Middleton Iron Works, 
which have been idle for over 15 years, will probably be 
reopened next month by the blowing in of one of the four 
furnaces for the production of ferro manganese. A — 
of the ore to be used has already been imported into the 
Tees. A second furnace is being seapensd tot re-starting. 


Consett Steelworkers’ Wages.—According to sliding scale 
arrangements the wages to be paid to the steel millmen 
at Consett during the months of January, February, and 
March will be 24 per cent. above the wages prevailing 
during the p ing three months, and bringing wages 
advance 
has come as a pleasant surprise to the employés, many of 
whom were of opinion that a reduction might have been 
the result of the audit. 








WIRELESS TELEGRAPHY.—In a report for the thirteen 
months ending September 30, the directors of Marconi’s 
Wireless Telegraphy ors: ad state that the chief busi- 
ness event for that period has been the obtaining of a 
contract with the Admiralty for the supply and equip- 
ment of 32 sets of apparatus on payment of an annual 
royalty on each set. This is in addition to five sets of 
apparatus which were transferred by the War Office to 
the Naval authorities in South Africa. The captain of 
the Vernon, under whom the work has been carried out, 
has expreseed himself eatiefied with the rapidity with 
which it was completed. 





Gun Mocntine Triat at PortsmoutTH.—A trial was 
carried out at Portsmouth on the 21st inst. on board the 
experimental vessel Drudge, of the mark V. mounting, de- 
signed by Sir W. G. Armstrong, Mitchell, and Co., for 
the 9.2-in. guns to be mounted in ships of the Cressy and 
Drake classes. The weight of the gun is 28 tons, it is 
mounted on a cradle, recoils in the line of fire, and is 
automatically returned to the firing position by means 
of springs placed beneath the cradle. This is the 
usual principle of the Elswick quick-firing mounting 
so generally in use; but the present 28-ton guns are 
the heaviest to which this method has been — 
in Her Majesty’s service. The automatic sighting 
arrangement is worked by means of gearing from 
the cradle. The projectiles are lifted by means of a 
hydraulic cylinder from a revolving shell carrier, which 
is travelled by hand gear round the gun-house. They are 
then transferred to a revolving shell tray fixed to the 
cradle, from which they can be rapidly swung into the 

n. The projectiles are raised from the shell room by two 
Fvdvantio hoists and transferred to the revolving shell 
carried in the gun-house. The turntable is locked while 
this operation is being carried out. The mounting is 
trained by means of a hydraulic engine connected by a 
toothed pinion wheel to the training rack. The gun is 
elevated and a by a » pay cylinder placed 
beneath the cradle and connected to it by link gear, The 
cordite charge is —— to the gun by two cages, alter. 
nately ascending and descending in an axial hoist placed 
in the centre of the mounting. These cages are worked 
by a hand winch in the handing room. The cages are 
balanced, and only the weight of the charge has to be 
lifted, so that a very rapid supply can be maintained. 
The trial was conducted by Captain W. H. May, com- 
manding the Excellent gunnery school, and was attended 
by Captain T. B. S. Adair, representing the Ordnance 
Committee, and Com, G. P. W. Hope, 2 gr the 
Naval Ordnance Department. More than half a gale was 
blowing, but the wind cleared the atmosphere, and the 
full programme was carried out. This consisted of 
one round of a half charge at the horizontal, foHowed by 
a three-quarters and full charge in the same position. 
Full charges were then fired at 4 deg., 74 deg., and 15 deg. 
of elevation. It was arranged to fire a full charge at 
7 deg. of depression, but owing to the heavy lop there 
was on the water the depression was reduced tc 5 deg. 
Ten rounds were next fired in rapid succession with fu 
charges and at various degrees of elevation at the rate of 
a fraction under three rounds a minute. The recoil was 
then shortened up by using only 85 per cent. of the valve 
key in order to bring a greater strain on the mounting, 
and one reduced and three full charges were successfully 
fired with the gun at the horizontal. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—A few lots of steam coal have been disposed 
of at late quotations, but forward buying has been on a 
limited . The best descriptions have made 20s. to 
21s. per ton, while secondary qualities have brought 
17s. 6d. to 19s. ved ton. There has been a moderate 
good inquiry for house coal ; No. 3 Rhondda large has 
made 17s. 6d. to 18s. 6d. per ton. Foundry coke has 
been eee at 27s. to 30s. per ton ; and furnace ditto, at 
24s, 6d. to 27s. per ton. 


Cardiff Electric Tramways.—The work of yengering 
the foundations for the generating station near 

Park, in connection with the Cardiff electric tramway 
system, has been proceeding, and a gang of fifty men has 
commenced breaking up Cathedral- for the _— 
of laying a double line of rails from Cowbridge- to 
the boundary of the borough. This work is being done 
by the public works committee, and the cost will be 
shared by the tramways committee. Between the rails a 
sort of composition brick which has only lately come 
into use will be tried experimentally, but the sides of the 
road will be laid with wood blocks. The work of laying 
the conduits has been commenced in Broadway, and that 
of laying the lines will soon be commenced on the Castle- 
road section. 


The Electric Light at Swansea.—At a meeting of the 
Electric Lighting Committee of the Swansea Town 
Council, it was reported that the Local Government 
Board had decided that an application of the Council for 
permission to borrow 10,000. for the purpose of wiring 
the houses of consumers was ultra vires, and that the 
pro} loan, therefore, could not be sanctioned. ‘The 
wiring will accordingly have to be done by private firms. 


Inland Canals.—At a meeting of the council of the 
Bristol Chamber of Commerce, on Thursday, reports of 
recent conferences at —— Worcester, and London 
were presented and discussed. It was resolved that the fol- 
lowing should be inserted in the programme of the Asso- 
ciated Chambers of Commerce in the name of the Bristol 
Chamber: ‘'This association reaffirming its conviction that 
the improvementand development of the internal highways 
of the United Kingdom is a matter of urgent necessity, 
requests the executive council to nominate a representa- 
tive committee to formulate proposals with regard to the 
subject, as suggested by the President of the Board of 
Trade for the consideration of his department, and to 
press the matter upon the attention of the Government.” 
It was also resolved unanimously to request the executive 
council of the Associated Chambers to submit to the 
rose Office the desirability of reports being obtained 
from Her Majesty’s consuls in France, Holland, Belgium, 
Germany, and Austria relative to the internal navigable 
waterways of these countries, and especially as to the 
capital expended during the past 25 years in developing 
and improving the waterways, the methods by which they 
have been improved, as to the tolls chargeable upon traffic, 
the manner in which interest on the capital expended is pro- 
vided for, andastothe results which have followed improved 
means of transport by water with regard to the railways, 
seaports, and general trade and commerce of the country. 
Further, it was resolved to call the attention of Chambers 
of Commerce in the Midland districts to the facilities now 
offered by Bristol for export trade, as a consequence of 
the establishment of direct and regular steamship lines to 
Canada, Australia, and the West Indies, and especially 
the opportunities which can be afforded for the establish- 
ment of manufacturers who desire to remove to the sea 
coast to avoid the present heavy cost of conveying raw 
materials to inland towns, and of bringing back manu- 
factured goods to seaports. 

Minehead.—A new pier at Minehead is approaching 
completion. The pier is 240 yards long ; it is being con- 
structed by Messrs. A. Penney and Co., of London. Mr. 
J. J. Webster is the engineer concerned. 





DeatuH oF Lord ARMSTRONG.—As we are going to 
press we learn of the death of Lord Armstrong, which 
took place in the early morning (Thursday). Time doer 
not permit of our now giving an adequate account of 
his career, and, therefore, we defer the publication of a 
memoir of his life until next week. He was born in 1810, 
and was, therefore, ninety years of age. He had been in 
poor health for some time, and in the end sank rapidly. 





Exxctric Locomorive Triats.—Some very interesting 
experiments have recently been undertaken at the instance 
of Mr. Wilhelm von Siemens, at the experimental line at 
Lichterfelde 4 kilometres long) with fast electric trains. 
The novelty lies in the fact that it proved possible to 
convey a current of very high tension direct to the loco- 
motive and on the locomotive to transform it to the tension 
required for the motor, and to convey it to the locomotive 
whilst the latter was travelling at a speed of 150 kilo- 
metres, This new Siemens locomotive is likely to prove 
at least a forerunner of the locomotive of the future for 
fast traffic. In order to further oa long- 
distance traffic, a society has recently n formed in- 
Berlin at the instance of General Director Rathenau; a 
series of comprehensive experiments has already been 
planned, and they will next year be undertaken on the 
military railway, about 14 miles long, between Marien- 
dorf and Zehlendorff. The carriages will have a length 
of 26 metres with 60 seats, and the weight will be 70 tons. 
A current of 12,000 volts (24 times higher than at the 
Stadtbahn), will be drawn from the Oberspree central 
station, and it will be transformed on the carriage itself 
to one-twelfth of this tension. A power of 1000 to 2000 
horse-power will probably be necessary to give the car- 
rings the desired speed of 200 kilometres (125 miles) 
per hour. 
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INDUSTRIAL POLICY AND FOREIGN 
COMPETITION. 


A Goop many engineers will look back on the 
closing year, and forward to the year about to 
commence, with mixed feelings. To most, the past 
twelve months have been the continuation of an 
era of pleasing activity which, perhaps, is drawing 
to aclose. That it should do so is in accordance 
with experience ; and many British manufacturers 
will doubtless console themselves with the thought 
that the ebb of trade will, in due course, be suc- 
ceeded by a recurring flood-tide of prosperity. 
With some, however, there may be an uneasy feel- 
ing that we are entering on an era of change, which 
will make the reaction from depression less auto- 
The latter class 
may be in the minority, for it takes a good deal to 
shake the confidence of the Briton in himself or his 
country. That natural characteristic has stood us 
in good stead in times t, but, like most virtues 
carried to excess, it easily degenerates into a vice ; 
a source of weakness rather than of strength. 
‘‘The Lord gie us a guid conceit o’oursels,” the 
Scottish lady prayed; unnecessarily, one would 
think, for a true Caledonian. However this may 
be, a pinch of conceit is good for character, as 
salt to porridge, iron to the blood, or lime to 
our bones; it gives flavour, colour, stiffness ; 
without it there is a moral flabbiness which 
unfits a man for the push of life’s struggle. ‘‘The 
English never know when they are beaten,” said 
the greatest opponent England ever had. That 
quality is creditable to Englishmen so long as they 
know they are not beaten, because they are doing 
their utmost to win. There is a great difference 
between self-confidence and self-complacency. 

The application of these few commonplaces to 
our present purpose is that foreign competition is 
not what it was, and that conditions are not going 
to be for us, in the twentieth century, quite so 
easy as they were in the nineteenth. Even the 


838| most buoyant-spirited Briton, with the profits of- 
°| five fat years swelling the balance at his bank, is 
0|not without a suspicion of this—a haunting fear 
o| there may be rats in his granary and a wolf near 


the fold. The feeling has been in the air for some 
time past ; but prosperity has dulled our senses, 


o|and only faint echoes have reached our ears. 
840 | ‘‘ Made in Germany ” was the first ; but that, we 
1 || Large Power Gas Engines.. 840 


said, was only because the Germans made things 
so cheap—‘‘and so nasty,” as we never forgot to 
add—until the biggest and fastest ship in the world 
steamed up Southampton Water with ‘‘ Made in 
Now the ship- 
building industry, as all the world knows—for we 
have told it often enough—is the one particular 
thing in which Britons never will be approached. 
We also said the same thing of the iron industry ; 
but not for the last few years, because the United 
States have taken, not only to making a great deal 
more iron and steel in the year than we do, and 
not only to sending it to pas 2 markets we once 

ut even to attack- 


thought unassailably our own, 


ing us in our stronghold at home, so that British 
ships are being built with American steel. 

“A mere towr de force,” says an indignant 
British steel-maker. ‘‘ An abnormal circumstance, 
due to the peculiar conditions of the country from 
whence the steel comes, and the exceptional state 
of the market.” Well, it may be so; but to some 
who know thepeculiar conditions of the country 
quite well, it sounds a little like the distant baying 
of the wolf, 

Then there is a nibbling and squeaking from 
Belgium, where they make rolled joists ; and a loud 
threatening howl from Germany, where they make 
very big steel castings (and also very little ones, 
with no unexpected hard places to break drills ; and 
where, in fact, they make more steel in the year 
than we do, alhough we have the satisfaction of 
knowing that it is mostly by that basic process 
we ourselves invented and then despised); and a 
sharp bark comes across the water with a cargo of 
rails for Aberdeen. Indeed, if we can rouse our- 
selves from our easy chair in frontof the fire and 
throw open the window wide, such a sound of 
hungry baying, barking, yapping, roaring, growling, 
grunting, and squeaking comes through the keen 
air of the century’s dawn that, if we are wise, we 
shall change slippers for boots, reach down the 
gun and slip round to the fold before the whole pack 
is over the fence. 

England still holds the best cards in this great 
international game of industrial rivalry ; but they 
must be clint for all they are worth to win. We 
are the front door of Europe ; our geographical posi- 
tion on the great highway between two hemispheres 
is unrivalled ; we have experience, reputation, and 
connection—what is known in trade as ‘* goodwill.” 
The solidity of the national character makes 
London the greatest banking centre in the world ; 
we have accumulated capital beyond any other 
country ; our means of internal communication 
are well developed, our ports sheltered, our har- 
bours secure, our shipping industry is almost 
without a rival, and our broking and commission 
business is also the largest in the world. The 
mineral resources of the kingdom are not pre- 
eminent to the extent they once were, so we may 
have to look abroad for a greater bulk of raw 
material to keep mills and factories supplied ; but 
the vast amount of capital invested abroad—in- 
terest for which is returned in the shape of com- 
modities—and the supremacy we hold in the ocean- 
carrying trade go far to neutralise any advantage 
other countries may hold in raw material or in the 
production of partly manufactured goods. It may 
be that the richer natural resources of some of our 
rivals, and the intelligence with which they have 
been used, will wrest from us certain markets we 
once thought secure, but even here the enterprise 
of competitors may be used with advantage under 
our open fiscal policy. When all is told, Nature 
and our forefathers have given us an inheritance 
which needs only to be used to command a full 
share of the trade that is now to come through the 
spread of civilisation, of which the United States 
and our own colonies showthe beginning. Vast tracts 
of territory in every quarter of the globe will have 
to be supplied with railways before the coming cen- 
tury closes ; thousands of miles of coast line will want 
harbours, piers, docks, and warehouses ; millions of 
people, now often hungry and naked, will demand 
food and clothing that will need for their production 
machinery of all kinds. Mineral riches in Africa, 
China, Siberia, and Canada, products of India, Aus- 
tralasia, and South America, are waiting to be 
developed by populations that have hitherto mostly 
supplied thei own needs by their own exertions, 
and with primitive appliances. For many years 
millions of uncivilised, or hardly civilised, people 
will have to be fed, clothed, housed, and amused by 
the products of mills and factories situated in 
distant centres of commerce. The prospect of trade 
is enormous, exceeding anything that has gone 
before. What is to be our share / 

The answer depends on ourselves; and it must 
be given at once. Not by Parliaments, or County 
Councils, but by the manufacturers, merchants, 
and, perhaps still more, by the working men of 
the country. The matter is urgent; there are too 
many mills and factories in America, Germany, 
and elsewhere, to make it safe to dally, while 
we are spending some of that money we have 
worked so hard to earn. The stream of commerce 
flows in the deepest channels ; if others dig deeper, 
our watercourses will run dry. It is difficult to 





direct the flow, but when once altered it is far 
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more difficult to win back. Manufacturing in- 
dustry is like a big mill engine with a heavy fly- 
wheel: shut off steam, and it will run a long time by 
its own momentum. But if the stoker goes to sleep 
and lets the fires out, and the boilers get cold, it 
takes a long time to get up steam again: especially 
if the master has neglected to supply coal. 

This country has great material*resources, as we 
have shown, but the great question is : Has she the 
men? For it is men, more than materials, that make 
a nation. It isa question most of us answer in one 
way without hesitation; but perhaps it would be 
well to ask ourselves by what consideration the 
ready answer is prompted. Is it because our fathers, 
building on the foundation of invention laid by a 
group of men of genius, have in the past reared an 
edifice of commerce, the like of which the world 
has never seen before? Is it because they, again 
in the past, finding a virgin field, cultivated it to 
its full bearing capacity, unchecked by rivalry and 
unhampered by opposition? Is our belief in our 
present selves due to careful observation of the 
people of other nations, and an impartial comparison 
of them with our own? Or is it built up from 
flamboyant newspaper articles, patriotic speeches 
to constituencies to be won, or crowds to be 
tickled? Is it from a desire to speak well of our 
more immediate neighbour—in fact, not to foul our 
own nest? Are we seeking to put aside an un- 
a problem, to find an excuse for greater 
eisure, for more self-indulgence? When we en- 
gineers say the British working man has no equal 
in the world, are we thinking of the actual mechanic, 
with his trade union principles of one man one ma- 
chine, and a standard of work reduced to the lowest 
capacity in the shop ; or have we in mind an imagi- 
nary being, the outcome of the late Mr. Brassey’s 
beef-fed navvy, who could wheel more muck ona 
plank than half-a-dozen foreigners? He would be 
a very sanguine Briton who would say none of 
these considerations enter into the popular estimate 
of our superiority: although some have a capacity 
for burying their heads, that could hardly be beaten 
if they had been hatched-out on an ostrich farm. 

It is, however, to the leaders rather than the 
rank and file that we must look to keep our end 
up in the industrial rivalry of nations that is advanc- 
ing on us with giant strides. The men are what 
the masters make them, and if a bad system has 
grown up in the workshop, it is because employers 
had not foresight and energy to check it at its 
birth. There are several reasons for this laxity : 
& prominent one, that employers have too much 
neglected the workshop for the counting-house. It 
is the natural result of the big combinations to which 
manufacturing establishments now tend, and has 
other bad effects than slackness in the workshop. 
A group of partners, two or three, divide the manage- 
ment of a business between them, one taking the 
workshop, another the office, and another the 
counting-house ; all working strenuously together, 
jlanning, thinking, and venturing, each for his own 

nefit, and, incidentally, for the benefit of his 
partners. The master’s eye, and, still more the 
master’s thought, are the chief things that enter 
into the composition of a piece of mechanical work. 
In engineering there is no finality ; there is always 
a chance for something better ; and unless one is 
ever thinking of what the next better thing will be, 
some one else is sure to think first. That the 
better thing may be entirely different from that 
which preceded it—a yas engine instead of a steam 
engine, or an electric motor in place of a gas engine 
—is only a stronger reason for watchfulness. 

Concentration—or, as it is more often called 
specialisation—is the first need for successful intel- 
lectual effort, and the evolution of mechanical de- 
signs is essentially intellectual. A good many 
heads of engineering works consider they may 
profitably leave such matters of detail to sub- 
ordinates, to draughtsmer or foremen, and devote 
themselves to the more engrossing subjects of 
finance and the selling of products of the works. 
It would, of course, be foolish to undervalue the 
importance of the commercial department of an 
engineering establishment ; but certainly the surest 
means of commanding sales is to produce the best 
article of its kind at the cheapest rate. This 
cannot be accomplished without the high standard 
of productive capacity, which can be evolved by 
the engineer alone. Moreover, it is only the man 


in the centre of information who can be expected 
to foresee the tendency of demand and the shifting 
channels of trade, due to the progress of invention 
or to other causes. 





It may be thought unnecessary to insist on the 
need for engineering talent, and for the supremacy 
of engineering construction in the conduct of an 
engineering business ; but our experience of modern 
ways in this country is that the engineer is more 
and more giving way to the commercial man. We 
need hardly say that the engineer must not be a 

edant or a mechanical crank, blind to everything 
but the working out of problems in design that 
may or may not have commercial utility. All we 
advance, is that the first. necessity for the creation 
of a successful engineering works is that it should 
be run on sound and progressive engineering prin- 
ciples. To attain that end, it is needful the 
organiser should be chiefly thoughtful of his product 
and the means of production. 

The modern large establishments owned by joint- 
stock companies do much to increase the total of 
engineering enterprise, but they have the effect of 
putting the engineer in the background. The 
policy of a big limited liability company becomes 
so complicated, there are so many interests in- 
volved, that those things which should be the first 
consideration of the management, the technical or 
engineering details, are relegated to a secondary 
position. This is apt to lead to want of enterprise, 
to stagnation and final decay. The fact is not only 
true of public companies, but also of private firms 
in which a large share of the proprietorship 
descends by inheritance : perhaps to ladies, or to 
the military officers, professional men, and country 
magnates which the sons of successful manufac- 
turers so often become. The interests of these 
persons are generally looked after by lawyers or ac- 
countants, who exercise a controlling influence in the 
management. It is the principle of these purely 
business controllers to require that all outlay shall 
be justified by figures. They will not sanction 
investment of capital in new plant or new inven- 
tions, until] a profitable return can be shown ‘‘in 
black and white.” The engineer, on the other 
hand, has the knowledge and the foresight that 
comes of his training, and which enables him to 
give due value to advantages he can plainly foresee, 
but which he cannot prove in detail on balance- 
sheet principles. The engineer has courage to risk 
wisely ; the mere business man will take as few 
chances as possible, and sanctions new departures 
with misgiving. Hence, one often sees old firms 
with a great reputation behind them, dropping 
back in the race, passed by younger establishments 
which have an engineer as their ruling spirit. 

Another reason of a different nature why limited 
liability companies fall short of what might be 
expected from them through their capital and 
resources, is the greediness of the average stock- 
holder for immediate returns. Many small investors 
depend on dividends for the income that buys the 
necessaries of existence. To them the loss of a 
year’s income involves hardship that can hardly 
be compensated by promises for the future, how- 
ever brilliant. Beyond this, a large number may 
be only temporary holders of stock and object to 
any large sum being put aside for contingencies 
that will arise when they have been succeeded by 
others. The price of shares is largely governed by 
dividends, and a man naturally dislikes seeing his 
property depreciate. That isan instinctive feeling, 
even with those who have sufficient knowledge to 
prompt them that the provision being made is a 
wise one. But that knowledge is rare, for the 
stockholder must not only be, for the purpose, an 
engineer, but must have some acquaintance with 
the working of the business. 

Another matter in which the private engineer 
owner holds an advantage over the impersonal com- 
pany executive is in the good management of the 
men. We think—and the conclusion is the result 
of personal observation—that the engineering em- 
ployers of the United States attach more importance 
to this.undoubted factor of success than we are 
apt to do in England. The American does not 
follow this course from philanthropic motives. He 
rightly thinks philanthropy and business should be 
a apart ; but he is wise enough to know that 
well-paid — with hope of advancement by 
merit, are the best workers, and most rapidly 
bring fortune to those they serve. The need in 
this country is to raise rather than reduce wages ; 
but to make this possible, the men must turn out 
proportionately more work. 

There are many other details of manufacturing 
policy to which attention might profitably be 
turned at this era of change and conventional 
period of retrospection and resolutions. Most of 





them, however, have been dealt with in these 
columns at considerable length. In conclusion, 
we would remind our readers of the remarkable 
series of articles we published about a year ago on 
‘* American Competition.” They were written by 
some of the foremost men in the industries of that 
country which is to be our keenest competitor in 
the markets of the world. They well bear more 
than once reading. 





PLATINUM. 

THE uses to which platinum is put are very multi- 
farious. It is employed to-day in the electric in- 
candescent lamp as a fine wire for conveying the 
electric current through the glass walls of the bulb 
to the light-giving carbon filament within; in 
telegraph, telephone, and other electric apparatus 
for non-corroding contact points; in warfare, in 
the form of fine wires for exploding torpedoes and 
submarine mines ; in pyrometers, for the measure- 
ment of the temperature of blast-furnaces and for 
determining the fusing-point of other metals ; in 
the X-ray tube, as leading-in wires and as a 
source of excitation of the X-rays ; and in photo- 
graphy, in the production of platinotypes noted for 
the artistic effects produced and the permanency 
of prints attained. These are but a few of the 
many applications of this metal and its salts, but 
enough are enumerated to illustrate its wide and 
varied applications. It is of some significance that 
the world depends for about 95 per cent. of its 
annual supply upon Russia alone ; and were that 
country to fail us, the position would be serious. 
Happily, Russia’s output has increased steadily, 
and has just about kept pace with the enhanced 
demand. For last year the total was 13,242 Ib., a 
growth of more than 100 wa cent. since 1890, when 
the figure was 6363 lb. hat is more, there is no 
reason to suppose that the deposits are becoming 
attenuated ; on the contrary, the good prices ob- 
tained have led to the exploitation of virgin ground 
in those districts which have been associated with 
the metal for over three-quarters of a century. 
They are situated in the Ural Mountains, in the 
Government of Perm ; and as proof of our remark 
about the opening of fresh ground, it may be stated 
that in the one district of Goroblagodat there 
are now over a hundred allotments as compared 
with about seventy only five years ago. 

The metal is obtained from alluvial deposits, or 
platinum-bearing sands, which frequently include 
gold, and which vary in occurrence up to 4 or 5 
zolotniks (the zol. = 66 grains troy)»and more in 100 
poods of sand (3610 lb.). Thethickness of the beds 
ranges from 3 ft. to 7 ft. The grains of metal are 
small in size, but sometimes nuggets weighing a 
kilogramme or more are unearthed. The platinum 
is often accompanied by other rare metals, such as 
iridium and osmium. It is sent to St. Petersburg 
in the crude state, and, although there are refineries 
in that city, very little is dealt with there; and as 
the demand for the metal is almost entirely from 
abroad, the bulk is exported as it is received 
from the minés. The deposits were discovered 
in 1819, but were not worked on a commercial 
scale until 1824, when some rich veins were 
opened in the Nizhni-Tagilsk district. From 
1828 to 1845 platinum money was coined, and, 
in consequence of this demand, the produc- 
tion increased steadily until in 1845 it reached 
3800 lb. When the metal ceased to be em- 
ployed for purposes of coinage, the production 
fell off almost to nothing. About 1860, how- 
ever, there was a revival caused by the growth of a 
foreign demand. Since then the increase has been 
appreciable—in 1875 the output was 106 poods ; in 
1880, 129 poods; in 1885, 188 poods; in 1890, 
200 poods ; and in 1895, 233 poods, equal to 8411 
lb. The most productive of the deposits now 
worked are still those of Nizhni-Tagilsk, belonging 
to Prince Demidof San Donato, but the mines of 
Krestovozdvighensk make a good second. Nearly 
the whole of the annual production comes to the 
United Kingdom, the German takings, which were 
in excess of our own in 1884, having gradually 
fallen since then to only about 900 Ib. in a year. 

Outside Russia the most promising sources of 

latinum production are New South Wales and the 
United States, although a little comes from the 
Republic of Colombia, and the metal is known to 
exist also in Mexico. In New South Wales it has 
been found on the northern beaches in the vicinity of 
Byron Bay, as well as at Broken Hill, in the far west 
of the colony, and recently in connection with the 
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auriferous alluvial deposits at Burra-Burra, Fifield, 
and Platina, localities which are situated about 60 
miles west of Parkes, on or near the Melrose 
Plains. Mining operations have of late been con- 
fined to Fifield, the yield for 1898 being 1250 oz., 
valued at 20621. The miners working for gold 
obtain the metal in the auriferous wash-dirt. This 
figure is 716 oz. less than the quantity won during 
1897, the drought being responsible for the de- 
crease. Beach mining in the Ballina district, where 
platinum was found associated with the gold in 
considerable quantity, is now a thing of the past. 
A special lease of abandoned ground at Macaulay's 
Lead, Jerusalem Creek, has been applied for, 
the intention of the applicants being to try the 
ground by the cyanide process. Should this prove 
successful, the output of platinum will be largely 
increased, as an effort will be made to save any 
of the metal met with in the concentrates. In regard 
to platinum in North America, Mr. D. T. Day told 
us recently (Transactions of the American Institute 
of Mining Engineers) of his examination of the 
various places on that continent where it has been 
reported to exist. He stated that the only localities 
where the metal occurs otherwise than as a mineral 
curiosity are in California, Oregon, and British 
Columbia. On the coast of the Pacific many beach 
deposits are known, but Mr. Day’s experience of 
them is that the platinum is discouragingly fine, 
and difficult tosave. ‘‘ Most of the platinum product 
has come from inland diggings, where the grains 
are coarser, particularly the placers of the American 
river, and in Plumas, Shasta, Trinity, and Siskiyou 
Counties, California. The latter confirm the ac- 
cepted idea that the platinum originates in the 
serpentine rock in which the region abounds, for 
the platinum-bearing gravels are sure to be closely 
associated with some prominent serpentine ridge. 
Osmiridium seems to constitute the greater part of 
the ‘metal’ found, even to the extent of 90 per 
cent.” Mr. Day gave the pan tests of a large num- 
ber of platinum-bearing gold sands in California and 
Oregon, and the percentages of platinum and of the 
“other platinum metals” (iridium, osmium, 
ruthenium, rhodium, and palladium) in other 
samples. In these the value of the platinum metals 
ranges from nil to 1934 dols. per ton, containing 
generally less platinum than gold, but occasionally 
more, even up to three times the quantity. There 
is room for hope that America will supplement the 
available quantity to some extent, but for the pre- 
sent the main dependence of consumers must be 
upon Russia. 





AUTOMOBILES AT THE PARIS 
EXHIBITION. 
By G. F. DessacquEs. 
(Continued from page 655.) 

WE may now pass on to consider the transmission 
of power inautomobiles. Ina majority of cases, the 
two driving-wheels are at the back. The old type of 
Léon-Bollée snfall carriage is almost unique in 
having a single motor wheel behind ; the petrol 
bicycles are a class apart. The driving-wheels are 
placed at the rear for the simple reason that the 
steering-wheels must be in front, to avoid constant 
difficulties in directing the vehicle, or in starting, if 
it has been stopped against the side of a pavement. 
If the driving-wheels be set in front, they must 
also be made steering-wheels, which would involve 
considerable complication; to be efficient the 
wheels must either be independent of the motor 
system, in order to allow them to turn by the 
steering gear, which would mean a flexible trans- 
mission, or its equivalent. Or the whole of the 
mechanism must turn, which would make the con- 
trol fatiguing, and slow in action. Nevertheless, 
both these systems were represented at Paris, and 
they present, as in the electric carriages of Mr. 
Krieger, certain advantages that might help to 
compensate for the inconveniences. But the 
general problem of transmission is to impart to the 
rear driving-wheels a suitable speed, by means of a 
quick-running motor. In the case of moto-cycles 
and small carriages, for example, the motors run 
at 1500 or 2000 revolutions per minute, while 
for a speed of 30 miles an hour, the wheels should 
make 220 turns a minute. In the majority of 
vehicles, the motors run from 700 to 1000 revolu- 
tions, and the wheels, for a speed of 30 miles an 
hour, make 180 turns per minute. It is therefore 
evident that reducing gear must be interposed 
between the motor and the wheels; there must 








also be introduced a speed-changing device. The 
petrol motors, in order to develop their maximum 
power, must run ata fixed speed, which depends on 
the dimensions of the motor, and the size of the inlet 
and exhaust openings, as well as on the action of 
the eee valves. The power the motors 
develop increases with the number of explosions per 
second. But this number is limited by the possibili- 
ties of admission and exhaust during the opening 
of the valves, the periods becoming shorter as the 
speed increases. Every petrol motor has, there- 
fore, a normal speed white dations its maximum 
power ; below the normal, the power falls because 
there are fewer explosions ; while above it the power 
also falls, because the admission and exhaust become 
imperfect. If level gradients and good roads only 
had to be considered, sufficiently wide variations 
could be secured by regulating the moment of 
ignition and throttling the gas admission ; but on 
bad roads and steep gradients the motor must be 
kept running at its normal speed, although the 
carriage is travelling slowly. For this reason, 
speed-changing devices are necessary. 

Another detail is also indispensable when the 
vehicle is not arranged so that it can be started by 
the driver with a pedal lever. This involves 
gearing. If the motor were always connected to the 
motor wheels, as it is in the power tricycle, it would 
be necessary to push the carriage in order to start, 
which would be impossible with a heavy vehicle. 
Moreover, each time it stopped in a crowded street, 
for instance, the same operation must be repeated, 
which would not be feasible. It is necessary, there- 
fore, to have means for throwing the motor in or 
out of gear ; that is to say, to permit it to drive 
the vehicle, or to runempty. Such an arrangement 
also allows the use of certain speed-changing 
devices, which would not work without it. We 
shall have to consider how the movement is to 
be communicated to the driving wheels according 
to whether the rear axle is the driving axle, or 
whether it only carries the motor wheels which are 
driven by crown gearing, pulleys, or other means. 
To do this most conveniently, we may take as a 
type the Panhard-Levassor transmission, and after- 
wards notice some other of the principal systems. 

In the Panhard-Levassor system the motor is 
placed in front of the vehicle, the driving shaft 
being in the axis of the carriage. Another shaft, 
carried on bearings, is placed on an extension of the 
first. This carries a conical clutch, by which the 
two shafts can be rigidly connected, by moving the 
cone on one shaft into contact with a seating on 
the other. There is nothing new in this device, 
although it has found a special application to motor 
cars. Parallel to this shaft, which we may regard 
as the driving shaft, is placed a second, which 
receives motion from the first by suitable gearing ; 
it is on this that the speed-changing device, to - 
considered later, is placed. The second shaft has a 
bevel pinion at its rear end, gearing into a wheel 
at right angles, which is therefore mounted on a 
shaft parallel to the rear axle carrying the driving 
wheels ; this may be called the transverse driving 
shaft. It will be seen that the movement of the 
motor can be transferred to the driving-wheels, all 
that is necessary being two wheels on the trans- 
verse shaft, driving pitched chains passing over 
toothed crowns, attached one to each rear wheel. 
It should be added that the differential gear which 
allows the two wheels to turn independently of each 
other, but with the same energy, is carried by the 
transverse shaft. The foregoing is a brief de- 
scription of the transmission which is in general 
use, because it has given excellent results. 

To study the mechanism in somewhat more de- 
tail, we will begin with the speed-changing device. 
The arrangement is similar to that employed on 
many apparatus, such as winches, machine tools, 
&e. On the motor shaft slides a sleeve, upon 
which are mounted toothed wheels of different 
diameters, abc. The shifting of these gears is con- 
trolled by a forked lever. On the secondary shaft 
is placed the same number of toothed wheels a’ b’ c’, 
the diameters being such that a may gear into a’, 
b with b’, &c., the distance between the sets of 
gearing being so arranged that in throwing over 
the lever, each pair of wheels may come into contact 
successively, and only one pair ata time. It will 
be seen, therefore, that the ratios of diameters of 
a and a’, not being the same as those of 6 andl’, 
nor of c and c’, that the constant speed of the 
main shaft will be converted into different speeds, 
according to which pair of wheels is in gear. In 
this connection there is a special advantage in the 


cone clutch already referred to, which serves 
to lock or release the two lengths of main 
shaft, and by which the carriage can be stopped 
while the motor continues to run. It neal be 
remarked that the gear-wheels on the secondary 
shaft are connected with the driving-wheels ; that 
is to say, they cease. running when the carriage is 
stopped, and when the latter is travelling they 
revolve at a speed proportional to that of the car- 
riage. On the other hand, the sliding toothed 
wheels on the motor shaft turn at the same speed 
as the motor when the clutch is thrown on, and 
are free when it is off. In being moved along the 
sleeve by the forked lever, there is an intermediate 
position where the gear-wheels are not in contact. 
If the carriage be standing, the motor running, 
and the clutch free, and if it be desired to start at 
the lowest speed (gear a to a’, for example), care 
has to be taken that the toothed wheels corre- 
sponding to this speed should gear properly. This 
is done either by moving the clutch lever very 
slowly, or by the conductor shifting the vehicle 
slightly by changing his position. In the first 
case, the main shaft, and in the second case, the 
secondary shaft, will: have been partially turned. 
The carriage being in movement, and the motor 
running at its maximum speed, and kept uniform 
by the governor, a higher speed of travel may be 
obtained, as follows : The gear a and a’ must be 
freed and b and’ thrown in. But the teeth of 
a and a’ being in gear, all the effort of the motor 
is transmitted through them, and this offers a great 
resistance to the lateral sliding of the teeth, so 
that the driving clutch must - released before 
they are set free. The acquired speed of the 
vehicle is sufficient to carry it forward, the secondary 
shaft being driven, whilst the main shaft is free. 
If it is desired to throw in the 6 b’ gear, the wheels 
on the secondary shaft are slidden sideways by the 
lever until b’ comes against 6. The circumferential 
speed of the two wheels is probably not equal, 
and even if it be, that of b’ is decreasing, so that in 
a fraction of a second the teeth of b’ slide between 
the teeth of b, and the two wheels are in gear. 
The clutch can then be thrown in, and the 
carriage then will acquire its new rate. That this 
method can be regularly followed without serious 
wear to the gearing, is due to the fact that the 
mass of the driving shaft, its gear train, and the 
clutch, have a small moment of inertia in relation 
to the mass of the carriage. The gear should 
be as light as possible consistent with strength ; 
for this reason good workmanship and very hard 
steel are necessary. This type of speed-changing 
device is very generally employed, especially for 
carriages with powerful motors. Its durability 
depends on the skill of the driver, and good 
quality of material and work. It is found with 
more or less modification in the automobiles made 
by Panhard-Levassor, Mors, Georges Richard, 
Peugeot, Dietrich, &c., as well as in the large 
motors‘made by some other manufacturers, who 
employ a different gear for small low-speed carriages. 
This arrangement, which is so widely used, although 
it does possess some serious inconveniences, is 
popularly known in France as ‘‘ train balladeur.” 
A number of other speed-changing devices have, 
of course, been invented, In one type the teeth 
are always in gear, the general arrangement being 
as follows: The wheels aa’, bb’, are not capable 
of any lateral movement, but a’ b’ c’ are loose on the 
secondary shaft, while abc are fast on the main 
shaft. To obtain either rate of speed, all that is 
necessary is to make either a! or b! or c! fast, when 
it will be driven by the corresponding wheel on the 
main shaft, the other two wheels running loose. 
Various devices are practical for setting the loose 
wheels fast, such as clutches, or a key sliding in 
a slot in the shaft, and carrying a projection that, 
engages in a recess in the loose wheel (Panhard- 
Levassor 16-horse motors). In other cases an in- 
ternal clutch is used, mounted on the shaft and 
bearing against a ring on the pinion ; this arrange- 
ment is seen in some small De Dion Bouton 
iages. Cone clutches are employed, and at the 
Exhibition there was an example of a compressed 
air clutch by M. Cronan; in this a disc on the 
shaft, and a second on the pinion, were set fast 
by means of an elastic cushion that could be 
filled by compressed air, or rather by gas coming 
from a reservoir, charged with part of the exhaust 
from the motor. There are other devices, 


some of them extremely ingenious, and a certain 
number giving such excellent results as to justify 
ut a 





the hope of their extensive adoption. 
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distinct inconvenience attends a perfected device ; 
the driver would be apt to change his speeds too 
frequently, and thus would hasten the wear of the 
parts, and consequent deterioration of the machine. 

Among the various devices for changing speeds, 
those of the Rochet and Les Lefébre types may be 
considered in detail. In the Rochet device there 
is a toothed wheel a on the motor shaft, and 
another on the secondary shaft ; they are not in 
contact, and, indeed, are not opposite each other. 
If two other toothed wheels, co-axial, and made 
in one piece, are placed between a and b so as to 
gear, the relative speeds will depend on the 
diameter of the interposed gear. By arranging 
around the wheel a three or four pairs of these inter- 
mediates at different ratios, and mounted on short 
shafts carried on a frame loose on the main shafting, 
it is evident that as one pair or another is thrown 
in, different speeds will result. In the Les Lefébre 
carriages, known under the trade name of Bolide, 
there is a toothed wheel a on a square sleeve on the 
motor shaft. By shifting this along the shaft it can 
be made to gear with one or other of the stepped 
wheels on the secondary shaft by means of a set 
of intermediate and fixed gearing. Other systems 
might be described ; for example, those formed of a 
differential train that transmits various speeds 
initiated by the different speeds of two geared 
wheels driven by two belts; and a variety of 
methods based on a checking device applied to 
differential apparatus, which varies the speed, but 
does not transmit the necessary effort from the 
motor to the driving wheels. It would appear that 
no system is practical at present, except those which 
give a limited number of definite variations. 

Returning now to the most important part of the 
speed-changing device—that is to say, the gearing. 

he system, whichever it may be, should allow of a 
gradual gearing ; it should not be free to slip when 
the motor gives out its maximum effort, but it 
should be sufficiently free to yield a little under 
the exterior action of shocks upon the wheels, 
which should not be transmitted to the motor. To 
some extent elasticity is obtained between the 
main shaft and its extension by a coiled spring 
that holds the clutch in position, the depression of 
a pedal lever releasing it when necessary ; in a 
few cases the arrangement is reversed, the spring 
holding back the cone, which is forced forward to 
make the contact by a pedal that is held down by 
a catch ; almost always the cone is covered with 
leather, and the female part of the clutch is of 
polished cast iron. Sometimes the thrust of the 
cone is made with two springs, one stronger than 
the other, an arrangement that gives more elas- 
ticity to the coupling. It should not be for- 
gotten that the longitudinal thrust of the spring 
must be taken up, so that none is thrown on 
the motors, otherwise undesirable friction will 
be set up in the bearings and elsewhere. Many 
clutches without horizontal thrust have been 
introduced, but as a rule their regulation is com- 
plicated, and this more than compensates for the 
advantage. A belt is often employed to transmit 
motion from a pulley on the main shaft ; in this 
form many variants adopted from workshop prac- 
tice are used. A tension pulley is applied to 
the belt in the carriages made by George Richard, 
Ducroizet, and some others; in some types the 
belt is shifted from a loose to a fast pulley, as in 
the Rochet-Schneider, Mors (6 horse - power), 
Bolide, Hurter, Delahaye, Dietrich, &c. ; in others 
the shafts carrying the pulleys are moved, as by 
Créanche, Léon Bollée, Klaus, &c. These devices 
present no objections, except that inseparable from 
the use of short belts. The arrangement is found 
on carriages of very varied sizes, from the small 
ones of Oréanche to the great Bolide vehicles ; 
indeed, the belt coupling has many advocates, for 
this purpose, although as a speed-changing device, 
it is but little employed. 

A few words may be added on this subject, as 
well as “on friction discs, of which some examples 
were to be seen in the Exhibition. Certain con- 
structors adhere to belt transmission for speed 
changing, occasionally with two cones, but generally 
by stepped pulleys. But this is not a device to be 
recommended; the belt cannot be made wide 
enough for reliable working, and the shafts, with 
either cones or stepped pulleys, must have their 
bearings so far apart as to allow the shaft to 
bend. Moreover, the pulleys corresponding to ex- 


treme speeds are of a very small diameter, which] _ 


is unfavourable for belt driving. However, the 
system has been well carried out in the Léon 





Bollée light carriage. Extensible pulleys are 
attractive, and many varieties have been schemed. 
They are formed of a jointed ring, which can be 
extended or compressed by suitable mechanism that 
is so arranged as to open one pulley while it closes 
the other. One disadvantage is that the tension of 
the belt constantly tends to close the pulleys. 
Although several types were exhibited, none seemed 
to be practical. As for discs and friction rollers, 
the system may be regarded as obsolete, though 
one form exhibited by M. Gautier is worth mention- 
ing. In this, two discs are so curved as to present 
a lenticular space between them ; friction rollers 
transmit to one disc the movement of the other, by 
bearing either on the part most distant from the 
centre of the first disc, and on the part nearest the 
centre of the second disc, or vice versd, thus im- 
parting to the first disc varied angular velocities. 

We now come to the last part of the transmission 
system, that for driving the wheels. Two condi- 
tions may be considered, either the rear axle is 
made the driver, or the transmission is taken to each 
of the two driving wheels. This latter is the Pan- 
hard-Levassor method. The transverse shaft drives 
two chains, each passing round a pitched ring on 
the wheels. This arrangement is widely employed. 
Sometimes transmission is by gearing, as in the 
Dietrich system ; or by a universal joint, as with 
De Dion Bouton ; the object of these arrangements 
being to hang the frame on springs so that the 
motor may be protected from shocks. But a con- 
siderable complication results, and it appears 
better to actuate the wheels direct by pitched 
chains. At the Exhibition there were several small 
carriages so mounted ; those of Darracq, Chenard, 
&c. With the improved manufacture of pneu- 
matic tyres, there seems little objection to make 
the motor directly connected to the wheels, the 
carriage itself being on springs. But pneumatic 
tyres must be associated with a rigid frame, other- 
wise all sorts of trouble will ensue. 

To sum up this part of our subject by the 
evidence afforded at the Exhibition. The speed- 
changing devices are with gearing, and the clutches 
are with cones or belts; belt arrangements for 
changing speed were represented only by several 
light carriages, and evidently trains of gear wheels 
are now the standard means. 


(To be continued.) 





WARSHIP CONSTRUCTION IN 1900. 
(Concluded from page 808.) 

Tue steam trials conducted during the year 
constitute some measure of the responsible work 
undertaken by Sir John Durston, K.C.B., the 
engineer-in-chief of the Fleet ; but, after all, the 
trials of new ships form only a small part of 


the work involved, i.e., keeping the machinery, the 
vital part, of our ships in first-class order. But 
into this wide question we must not now enter. 
The number of warships tried during the year total 
31, and include almost every type. Taking first 
torpedo-boat destroyers, there were 18, and the 
results are set out in Table V. It is gratifying 
to note generally that there are fewer breakdowns 
with these vessels in preliminary trials : the experi- 
ence gained by contractors having enabled them in 
many cases to improve the details.and the design 
without making any demand on the weight, which, 
owing to the speed desiderated, has to be kept to 
the irreducible limit. In service, too, the results are 
most satisfactory. The extreme economy in weight, 
in combination with the great velocity, necessarily 
involve possibilities of frequent breakdowns ; but, 
notwithstanding all this, the service reports are good. 

Of this year’s destroyers Messrs. John Brown 
and Co., Limited, supplied six for trials, but only 
the three later vessels exceeded the 30 knots. 
Two were tried by Messrs. Thornycroft, the 
Albatross steaming 31.55 knots, and the Stag 30.34. 
Earles Company supplied two, which steamed 
respectively at 29.46 and 29.26 knots. Both of 
the Fairfield boats, and the one by the Palmers 
Company and Messrs. Doxford, exceeded the 30 
knots, so that of the sixteen five were of 29 to 30 
knots speed, eight were of 30 knots, one of 31} 
knots, while the remaining two belong to the 
original set of 27 knot destroyers ; the Zephyr has 
not yet seen service, but the Havock was in com- 
mission for some time. The power results are no 
less interesting. It will be seen that the Albatross 
required only 7732 indicated horse-power for 31.55 
knots, while the Stag, also by Thornycroft, got her 
30.15 knots with 5204 indicated horse-power ; and in 
the case of some of the other boats it varied up to 
6500, and even to 6700 indicated horse-power. 
But weather and sea conditions may materially 
operate against a high speed being got for low 
power, and thus no arbitrary deductions should be 
made. Thus we find the Vigilant getting 30.09 
knots one day with 6218 indicated horse-power, 
and on another requiring 6500 indicated horse- 
power for the same speed, while her exact duplicate, 
the Tiger, gets only 29.9 knots with 6840 indicated 
horse-power. The coal consumption results do not 
call for much comment. Messrs. Brown’s boats, 
which have a boiler embodying modifications sug- 
gested by Mr. Dunlop’s experience of the Nor- 
mand design, give almost a uniform consumption of 
2} 1b. per unit. The lowest result is that of the 
Fairfield-built Ostrich—2.206 Ib., with the sister 
ship Falcon second—2.22 lb.; but in previous 
years this has been excelled, a consumption of less 
than 2.1 having been got in two of Thornycroft’s 
and one of Fairfield’s boats. Without entering 
into any details, it may be said generally that the 





TABLE V.—TriAts or TorPepo-Boar DESTROYERS DURING THE YEAR 1900. 
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Name 
Name of Firm and Engineer. Dis- | 
, Vessel. | placement | 
| tons 
Brazen 318 {| 
| 
| Electra 319 { 
} 
John Brown and Co, Limited ... | Reeruit | 324 
| Thorn 342 
| Tiger 359 
| Vigilant | 338 
Albatross 383 | 
J. I. Thornycroft and Co. .. = J] 
[ Stag 306 
Earle’s Shipbuilding and Engincering { | Bullfiach 318 | 
Company, Limited \ Dove 322 
( | Falcon 333 | 
Fairfield Shipbuilding and Engineering } | | 
Company | Ostrich 331 | 
Palmers Shipbuilding Company .. a Peterel 340 | 
| 
Doxford.. be i --| Lee $22 | 
Hanna, Donald, and Wilson ..| Zephyr 236 | 
Havock } | 
Hawthorn, Leslie, and Co... ae (trial after os | 
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reboilering) 








~~ In addition to the above veesels, the Viper aud Cobra, fitted with v ) 
ny, have run their official trials. These two vessels built by Messrs Hawthorn, Leslie, 
hitworth, and Co., respectively, have boilers of the modified Yarrow type, made by Mesere. — 


























Indicated | Speed | Pounds of Coa 
Type of |Grate| Tube Horte- per .ELP. per 
Boilers. | Area.| Surface. Powe?. | Knots. Hour. 
Olydebank | \ + 6539 «| 20.565 2.5 
ydeban i ; 
Normand | f224 | 12,000 { e734 | 20.418 =A 
: \o04 12,000 €567 20.557 2,32 
} cost | 30.810; 2383 
6581 x B 
» |: 224| 12,000 { on 20:28 , 
‘i 6540 30. 2.5 
a 224 | 12,652 { 6t55 30.08 = 
a | 0 ; 
= 224 | 12,62 {| Gao 3.06 = 
6218 094 . 
Pe 224 | 12,652 { 3 pee “a 
| 718 14.330 1.97 
Thorny crcft| 252 16,020 phn ego 2.26 
| é . — 
f| 406 | 18.081 2.25 
a 193 12,072 5204 30.156 2.307 
| \ 556t | 39.345 — 
‘. | 236} 13,400 6022 29.460 2.87 
| 5802 29. 2.7 
a | 236 | 13,400 { ae | andes a 
. 6299 30.135 222 
oa 13,0.0 { = | aa ja 
j| 487 13.040 1.549 
_ 245 | 13,000 6311 30.118 2.206 
\ 6172 30.161 pm 
Reed | 238 | 13,784 { a bog —_ 
Thornycroft} 237 | 13,520 { — ae anne 
Reed | 238} 9,936 | 3885 27.171 _ 
Modified ) | Power | | 12.971 2.56 
| Yarrow {| 150 | 8,512 { trial only } — : 
3713 











J 
urbine engines by the Parsons Marine Turbive Com- 
and Co., and Messrs. Armstrong, 
Leslie, and Co., 


with a grate area of about 276 square feet, and a tube surface of about 15,044 square feet per veese 





a ee ee me Oe 


ltl oll ll = 


a 








Dec. 28, 1900.] 


ENGINEERING. 








839 








L STEAM TRIALS MADE DURING 1900 BY BRITISH WARSHIPS. 





TABLE VI.—RESULTS OF OFFICIA 
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| | | 
30 Hours’ Coal 
| | | 3 | | Consumption Trial. _ tion Trial at Higher Power Full Power Trial. 
| Med hues Boe Bienes | 
| | | £ | | sé | ‘ | wat : | ea ke | op Me 
= bess | Maxersor | &/ |; | g 3 ; 2 | ses 2 (see) 8 ges 
Name oF SHIP. TyPx, BUILDERS OF SHIP. Micuunay. = rH = = 2 s acm § ash 3 | BS: 
sig] 4&4 Sf Be oma] 'g 2! §, ig 2! 3. gt 
e) 245.8 Bee | Soreen sa | Seo - ys Ss . 
Pt] £ 12) 2/188) ¥ a98] €2 | 2 lgdE] $8 | 2 lad 
= | a 
wn | a) ee | a | o go D 8 oe 5” a | 38 gs 7) 3 son 
yp mers (Se || tone | | | 
Glory .. Battleship Laird | Laird | 300/ 12,950! Belleville 35,715 1035 2,879 |LO.8 by, 2.15 | 10,587 | 16,780 1.7 | 18,747 | 18.124 | 1.58 
| | Economiser | log | by by 
| | | 10.417 course course 
a | os 
oe a | | } | course | 
Albion : Battleship Thames Maudslay 390! 12,950} Ditto | $3,511; 1072.5 | 2772 11.2 2.17 — | — | =— _ pee Sie 
Cressy ..| First-class cruiser, Fairfield | Fairfield | 440) 12,000; Dit'o | 51,577 1650 | 4781 13.89 | 1.87 16,270 | 20,596 | 1.79 2124 20.7 1.93 
Spartiate .. 4 Ditto | Pembroke Maudslay | 435 11,000} Ditto | 47,300 1390 | 3834 12.3 | 1.83 | Trial not yet completed 
Victoria and Albert | New Royal yacht Ditto | Humphrys | 880° 4,700) Ditto | 26,000 834 5150* | 15.4 by | 1.988* | 7645* |18.47 by; 1.88* | 1 2).53 | Not 
| | log* | course* taken 
| | i | 163 | | 
| | | course | | | 
Pandora a2 .. | Third-class cruiser) Portsmouth Yard Portsmouth Yard 305 2,200) Thornycroft |21,152) 355.2 3338 16.7) 2.11 | Trial not yet completed 
Blanche, reboilered Ditto | Pembroke Earle’s 220 1,580) Laird’s water-| 8,010 170.3 ee teas | Na oh 2812 ; 16.0 Not 
and repaired | tube | by log | taken 
Speedwell,reboilered,| Torpedo gun- Devonport Palmer | 230, 735 . Reed 13,504, 286.9 | 1207 13.8 158 | 6062 | 20.8 Ditto 
and re-engined boat H } | by log | | by log 
Britomart Gunboat Potter and Co. oe. 180 700 Yarrow 2002.2; 80.5 | 638 Rong 2.317 | as oa 1378 | 146 Ditto 
and Co. y log 
Rosario Sloop Sheerness Keyham 180 980 Belleville 4,000 1868 338 8.4 2.27 | 1082 11.35 1.83 1483 13.6 1,92 
| economiser by loz | | 
Condor Ditto Ditto Thames 180, 980 Ditto 4,000, 136.8 | 338 8.4 L¢€s 1025 12 | 1.88 1459 13.68 1.56 
Vestal.. om Ditto Ditto Keyham 18: 980) D tto 4000, 136.8 340 9.24 | 1.56 1019 12.86 | 1.41 1487 13 669 | 1.55 
Shearwater .. Ditto Ditto Thames | 18 980) Ditto 4,CO 136.8 308 9.0 | 1.87 1027 12.85 1.72 1441 13.5 1.56 
' | | | | ! | 











* These trials of the Royal yacht were exceptional, as they were of 48 hours’ duration. 


onsumption is steadily being reduced. In only 
two cases this year does it exceed 2.5 lb.—with the 
Earle Company’s Dove (2.75 lb.) and Messrs. Dox- 
ford’s Lee (2.535 1b.). 

In addition to these 16 torpedo-boat destroyers, 
fitted with the ordinary reciprocating engines, two 
similar vessels, the Cobra and Viper, have been 
tried, as recorded in a footnote to Table V.; but 
there is no means of indicating the power deve- 
loped by these vessels, or the rate of coal consump- 
tion per unit of power. Suffice it to say that they 
easily attained their guaranteed speed, 33.838 knots 
being recorded for the Viper, with a coal consump- 
tion well within the guarantee, while the Cobra 
did equally well; but on this question little re- 
quires to be said, in view of the results recorded in 
connection with the steam turbine and electric 
generator for the Elberfeld City Central Station, 
recorded in another part of this issue. 

Thirteen other British warships have been sub- 
jected to the usual machinery tests, and the results 
of these are set out in Table VI., given above. 
These vessels include the battleships Glory and 
Albion, belonging to the Canopus class ; the Cressy, 
the first of six armoured cruisers building by private 
companies ; the Spartiate, the last of eight cruisers 
of the Diadem type ; the new Royal yacht Victoria 
and Albert ; the Pde. the last of eleven ‘“*P” 
third-class cruisers, the fourth river shallow-draught 
gunboat the Britomart, and four sloops. These are 
all new ships. The third-class cruiser Blanche and 
the torpedo gunboat Speedwell have been fitted with 
water-tube boilers, and the results of their trials 
are included in the Table, along with those of the 
new ships. 

The trials of these ships, it should be stated, are 
conducted with average stokers, the number of 
men required being drawn from the Dockyard 

serve, without reference to their previous 
experience of the water-tube boiler; so that the 
conditions approximate closely to those obtaining 
m actual service. We have always held that with 
trained stokers more economical results are 
obtained, and the data given in this Table go 
largely to prove this, while at the same time 
affording some assurance as to the future. Thus, 
the sloops Vestal and Rosario are identical 
m engine, boilers, and hull, and yet in corre- 
sponding trials the Vestal has proved quite 25 per 
cent. more economical, as far as coal consumption 
is concerned. Thus, at 340 horse-power the rate 
was, in the Vestal 1.56 lb., and in the Rosario 
2.27 lb.; at 1000 horse-power, 1.41 Ib. against 
1.83 lb., and at full power—1487 indicated horse- 
power—1.55 1b. against 1.92lb. It should be noted 
further that both ships have had their machinery 
from the Keyham establishment, which is doing 
very satisfactory work, and that the 1.41 Ib. con- 
sumption is the lowest recorded on warship trials 
im recent years. Indeed, the Vestal almost estab- 


lishes a record, the former best performance having 
been with the 18,000 indicated horse-power cruiser 





Amphitrite, built and engined by the Vickers’ 
Company, at Barrow-in-Furness. The coal consump- 
tion of this cruiser at the respective trials was 
1.54 1b., 1.43 Ib., and 1.57 lb., and that of the 1400 
horse-power sloop Vestal, 1.56 lb., 1.41 lb., and 
1.55 lb., so that practically speaking they are equal. 

The Glory, while she has not done so well at low 
power as the three predecessors of the same class 
tried last year, has made a better performance at 
full power. But the data in the Table will no 
doubt be studied with sufficient interest to obviate 
much detailed comment here. In the case of the 
Glory, it will be seen that the heating surface per 
unit of power is 2.6 square feet, which is ample, 
particularly as weight has had to be considered. 
In the Cressy the allowance is 2.46 square feet, 
and in this latter ship the power per ton of ma- 
chinery is 11.7 indicated horse-power. In our new 
class of County cruisers, the heating surface is 
2.23 square feet per indicated horse-power, while 
12.3 indicated horse-power is to be developed per 
ton of machinery. Of the new ships tried this year, 
nine are fitted with the Belleville boiler of the 
economiser type ; and the average consumption of 
these vessels on the low-power trials works out 
to 1.93 lb. per indicated horse-power. On the 
30-hours’ trial at higher powers—about 75 per 
cent. of the maximum—the mean consumption of 
the trials recorded is 1.69 lb, while the full-power 
consumption average is 1.68 lb. Last year, eight 
ships with the same type of boiler were tried, 
and the corresponding averages were—at low power 
1.76 lb., at higher powers 1.56 lb., and at full 
power 1.65 lb. Itis not necessary to enter into 
the reasons why the low power trials show a higher 
coal consumption. The consumption trials of the 
Victoria and Albert were of 48 hours, instead of 30 
hours’ duration, and the results must be pronounced 
satisfactory. 

The Blanche has been fefitted with Laird's 
boilers, which are of the express small-tube type, 
In the- case of the Speedwell, which has had new 
boilers and engines constructed by the Palmers 
Company, there has been a great increase in power 
andspeed. The original power with the locomotive 
boilers was 3500, and this was maintained, if for 
any time, with great difficulty: whereas, with 
the Reed water-tube boiler and the new engines, 
the power has become 6062 indicated horse-power, 
and the speed has increased from about 194 to 20.8 
knots. It is interesting to note that all the six ships 
of this class have been fitted with one or other of 
the several designs of water-tube boilers, and that 
now their speed approximates more closely to that 
anticipated when these torpedo catchers were 
originally built, 12 years ago. It only remains to 
be added that, in the case of the Pandora and 
Spartiate, the higher power trials have been post- 
poned, while the Albion is at the present time 
undergoing the remainder of her contract tests ; 
but the results in these cases will, no doubt, be as 


tive classes recorded in our Tables of this week 
and of 12 months ago. 





ELECTRIC OSCILLATIONS. 
To tHe Eprror or ENGINEERING. 

Srr,—In your issue of the 7th inst., page 742, in your 
report of Dr. Fleming’s lecture on ‘‘ Electric Oscillations,” 
you say: 

“Tt Ts suggested that the optical phenomenon known as 
absorption is really an example of electric resonance.” 
Now the modern conception termed absorption of colour- 
rays is one of the weak points in optical science, The 
mere idea that some of the incident-rays are absorbed 
(i.e., sucked in), while those rays which give the colour 
to a surface are reflected, is very unsatisfactory, because 
the inference naturally arises that those rays which are 
absorbed must do work of some kind. We know from 
Chemistry that there is agp ar in Nature, while 
Physics tells us that energy, unless actually annihilated 
or quenched, does work of some kind. What then do 
these absorbed rays do? They do not raise the tempera- 
ture of the surface, nor cause a molecular disturbance of 
the particles of the substances amongst which they are 
absorbed. What, then, becomes of these absorbed undula- 
tions? Modern optical science is discreetly silent on the 

int, 

Now, Sir, the best and most feasible explanation I 
have ever read of concerning the production of colour on 
a surface is the following—as I am quoting from memory, 
I cannot exactly recall all the precise explanation, but 
the conception has remained very clearly fixed in my 
mind ; and as it is feasible, I wonder modern scientists 
have not promulgated it. Possibly they have been so 
satisfied with Sir Isaac Newton’s researches in optics, 
and his refutation of his contemporary philosophers’ dicta, 
that the modern disciple of Newton does not dip deeper 
into the works of those who were studying catiaal pheno- 
mena contemporary with Sir Isaac. It was while I was 
reading through Newton’s Principia, and some works on 
optics published by his contemporaries in science, that I 
came across this explanation. Unfortunately, I cannot 
recall the exact title of the work in which I read the 
explanation, whether it was one by Huygens, or another 
writer, as it is over twenty-five years since I read this 
item while reading in the British Museum Library; but 
I fancy the explanation was given in one of the works of 
pf eth creme A f the production of 

e@ ex tion therein given of the uction of a 
ane th Ay oc nme of a material = a An aon nee 
ray 0} ing on a roguse or rough surface is split up 
into several sets of undulations, some of which sink into 
the depressions in the surface and suffer internal reflection 
therein, and on emerging therefrom are reflected with 
equal a ig in the same path as the incident-ray of 
that particular undulation, but in such a manner that the 
trough of the reflected rays meets the crest of the inci- 
dent-ray, and thereby quenches the latter’s undulations, 
whence negation or annihilation of effect as regards that 
rope incident-ray results. Thisidea isa much more 
easible one than that those rays which are not reflected 
from the surface are absorbed. If we accept this ex- 
planation, we see that they are reflected, bub in such a 
manner as toquench the undulations of some incident-rays. 
Consequently, the colour exhibited by the surface will be 
due to those reflected we which do not utterly quench 
any incident-rays. If this idea be then a black 
surface would be due tothe Dy war mae of all incident-rays, 
while a white surface would be due to the entire reflec- 
tion of all the incident-rays in such a way that there were 
no incident undulations annihilated or stopped in their 


rays. Such an explanation suffices 





satisfactory as those of the vessels of their respec- 





progress by reflected 
‘or the production 


of the great variety of colours in 
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flowers. Acoustics will supply many analogous examples 
coincident with the above idea, and I hope that some 
of your readers, with more leisure than I have, will 
experiment and determine the truth of the above. 
Yours truly, 
H. C. Stranpace. 
Handsworth, December 12, 1990. 





ELECTRIC TRACTION ON RAILWAYS. 
To THE Eprror or ENGINEERING. 
Srr,—May it not be suggested that the use of an elec- 
tric locomotive on railways would be an anomaly, and 
would entirely do away with one great advantage of 
electricity, viz., the utilisation of each car as its own 
locomotive on Mr. Sprague’s multiple-unit system. The 
necessarily great weight of a locomotive would then be 
saved, and we might suppose each car to be carried on 
three trucks—a central one fixed and driven by a motor 
attached to the frame, and a bogie truck at each end for 
support only. In this way one motor would be sufficient 
for each car, and there would be plenty of space avail- 
able for its attachment and the necessary connections. 
Yours faithfully, 
ALFRED J. ALLEN. 
London Institution, E.C., December 14, 1900. 





GAS WORKS: RETORT ASCENSION PIPES. 
To THE Eprror or ENGINEERING. 

Srr,—In numbers of the inclined settings I have 
inspected, where the retorts are 20 ft. long, they have 
only been fitted with one ascension pipe; and it has 
accordingly been apparent that a considerable economy, 
not only in ay rad ace but in hydraulic and foul 
mains, has been effected. 

All the settings of horizontal retorts I am familiar with 
of 20 ft. in length are fitted with two ascension pipes, one 
at each end, thusinvolving duplicate hydraulic mains, &c. 

The problem to be solved is therefore as follows : 

If only one ascension pipe is required in the case of 
inclined retorts, and that nearly always placed at the 
lower end of the retort, why is it necessary to have two 
ascension pipes to horizontal retorts of the same section 
and length? 

It is well known that gas often passes up one of the 
ascension pipes only, differences of seal, temperature, 
and other matters affecting this. 

That such is the case has often been proved by placing 
a hand upon one of the ascension pipes, when it will fre- 
quently be found cool, while the pipe at the opposite end 
is very hot, or vice versd. 

There is also the further consideration of stopped 
ascension pipes. 

Where two pipes are used, it is necessary for both to 
be en ae before any obstruction is apparent in either ; 
for as long as one remains cleur, the gas will, of course, 
pass through it. _ : 

This stop ap nuisance presents pagal difficulty, 
therefore, where duplicate pipes are used. 

Moreover, it is open to question whether the trouble is 
not, indeed, actually augmented by the double system of 


pipes. 

Where stoking machinery is in vogue it is undesirable 
to block the retorts in the centre, as sometimes a little 
overlapping takes place. 

Even, too, where overlapping is not permissible the 
stopping of the retort in the centre reduces the available 
retort area in the most effective portion of it. 

The argument respecting the decomposition of the 
in its long travel over the incandescent coke applies with 
equal force in both cases. 

In the inclined retort, where the ascension pipe is 
placed at the lower end, the extra pressure exerted to 
convey the gas from the higher end down to the lower 
end is infinitesimal. 

Inasmuch as a 20-ft. retort set at an angle of 32 deg. 
only rises 10 ft, 7 in., which represents but ys in. pressure, 
and can be dis i. 

Irregular coal charging in both systems would produce 
equally indifferent results. 

If a horizontal retort is charged heavily in the centre, 
the gas passage is necessarily obstructed, whereas, on the 
other hand, any blockage in an inclined retort would also 
be disastrous to efficiency. 

In my opinion the few points roughly indicated in both 
systems cancel out to say the least ; and, therefore, what 
advantage is to be derived from the duplicate pipe arrange- 
ment it 1s difficult to conceive. 

It remains for someone to be bold enough to adopt hori- 
zontal retorts 20 ft. long, with a ascension pipe at 
one end only, and a single hydraulic main. 

I should certainly not have any hesitancy in adopting 
such, should occasion require. 

The question as to the reason why two pipes are neces- 
sary for horizontal retorts, and only one for inclined, is 
constantly asked, but to which no satisfactory reply has to 
my mind been given. 

Yours faithfully, 
Epwarp A. Harman, Engineer and Manager. 

Gas Works, Huddersfield, December 14, 1900. 





THE MECHANICAL EFFICIENCY OF CON- 
DENSING AND NON-CONDENSING EN- 
GINES. 

To THe Eprror or ENGINEERING. 
Srr,—The problem submitted by ‘‘ Efficiency ” is of 
t interest, and is one of the many which are very 
ifficult to suggest a solution to without seeing the engine 
and examining it. 
The method I employ in attacking similar problems 


in my own experiments is to carefully consider what con- 





ditions are different in the two cases, and then examine 
such altered conditions. 

In this case the sole difference would seem to be that 
the engine running y pressure is running with a higher 

ressure relative to the atmosphere. The powers deve- 
oped in the two cylinders will be relatively the same, 
and apparently the pressures on the crankpins must 
remain absolutely the same in order to give the same 
brake power. If this assumption is correct, we must 
look for the trouble in the higher steam pressure. It 
must also be noted that this higher pressure is only 
on the cylinder walls, not on the piston ; for though the 
pressure is higher on one side of the piston working non- 
condensing, the back pressure is also higher, giving the 
same effective pressure in one direction. 

The only alteration which this higher pressure on 
cylinder walls can introduce would —_* be a greater 
distortion of the cylinders and a slightly higher tempera- 
ture. 

It is ible that the explanation lies along these 
lines, and that the extra indicated horse-power is absorbed 
in overcoming greater piston friction due to higher tem- 
perature and greater cylinder distortion. =_— 

It might be possible to get some indication as to 
whether this is the case by increasing the load on the 
engine when working condensing till the pressure in the 
high-pressure valve chest is the same as when working 
high pressure under the original conditions, and then 
noting the mechanical efficiency. : 

If D. K. Clerk is right, internal friction is practically 
the same for all powers ; and consequently, if my bypo- 
thesis is correct, the mechanical efficiency should be con- 
stant for the —— valve-chest pressures, 
irrespective of the load. 
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I beg herewith to give you another little problem which 
may interest your readers. I have the solution now, an 
if it should interest anyone, I shall be happy to give it 
at a later date. 

I enclose you a rough sketch which will make the 
matter fairly clear. 

A is the engine casting with a hole cored out, having 
three grooves C_C C communicating with the high- 
pressure cylinder, the low-pressure cylinder, and the 
exhaust respectively. : 

Into this casing fits the liner B having three rings of 
eleven }-in. holes each, to act as ports. The combined 
area of the ports about co that of a 3-in. pipe. i 

The engine was a single-acting 2 in. and 4 in. by 4in. 
stroke, compound, running about 280 revolutions. This 
gives a steam velocity in ports of about 50 foot-seconds. 

The steam first entered through the upper ring of 
holes, and after ing through the high-pressure cylinder 
passed through the second ring to the low-pressure cylinder, 
and thence, at the next steam stroke of the high-pressure 
cylinder, passed out to the exhaust. One piston valve, 
ground to half a thousandth of an inch by micrometer, 
distributed steam to both cylinders, the cranks being 
= pega A very old arrangement, giving an engine of 
the so called Wolff ve. 

This engine ran light with 65 1b. boiler pressure, and 
then a brake was put on, giving about 4 brake horse- 
power, and by no possibility could the engine be got to 
run above about 280 revolutions, no matter what the pres- 
sure, though we had it up to 300 lb. per square inch. 
Further, on one occasion the engine ulred about 
200 Ib. per square inch to run light and used about 55 Ib. 
of water - hour, though on the first occasion she had 
run with 25 Ib. (light). 

The passage from the valve chest to the low-pressure 
cylinder was by external pipe well Jagged, as was the 
whole engine, and the passage to high-pressure cylinder 
by a cored port. All were proved to be quite 
free and of the full-size shown. : 

On the last occasion mentioned, running light, it was 
found that by opening the pet cock, in the cylinder cover 
the engine worked all right, a little water escaping. This 
puzzled us very much, for we did not see why more water 
should escape by this pet cock when the engine was run- 
ning than through the exhaust, as both were alongside 
one another in the cover, and both terminated at the 
same level inside the cylinder. 





We had no indicator, but a pressure gauge in the high. 
pressure cylinder cover gave about the right indication as 
per calculation relatively to boiler pressure. 

The valve was set for about Z in, cut-off, and about } in, 
compression in both cylinders. | 

Hoping that this may be of interest, 

Yours faithfully, 
J. S. V. Bicxrorp. 

Camborne, Cornwall, December 15, 1900. 





GAS POWER. 
To THE EprToR OF ENGINEERING. 

Srr,—The question raised by Mr. Humphrey in his 
paper as to the best means of establishing a power 
equivalent of the Niagara Falls in England has already 
been raised. _Mr. Twaite.was the author of a project to 
establish an equivalent power from gas generated and 
electrically transformed at the coal pits, to be transmitted 
throughout the — at — voltage (20,000 volts, I 
believe). Mr. Humphre ould refer to the engi- 
neering and electrical publications of 1892 for full 
details. He will find that a complete installation for 
recovering the by-products from the gas was included in 
the Twaite project. 

Most = 
December 23, 1900. IGH TENSION, 





LARGE POWER GAS ENGINES. 
To THE Eprror OF ENGINEERING. 
Srr,—Mr. Humphrey is admittedly not an expert in 
as engine construction; nevertheless, he reads a paper 
fore an important engineering association upon the 
subject of large power gas engines. 

He has co: uently omitted to mention, or did not 
recognise, the character of the main tests that alone 
prove the value and efficiency of a gas engine, and espe- 
cially for driving electrical machinery. 

I will describe three of these tests : 

1. An automatic volt and ampere record for a con- 
tinuous run of twenty-four hours. 

2. An automatic continuous indicator record main- 
tained in operation for periods of half an hour through a 
continuous run of twenty-four hours. 

3. An oil consumption test for a full week of twenty- 
four hour days. 

It is to be hoped that the Institution of Mechanical 
Engineers will be able to obtain a paper on large gas 
engines from some one who is thoroughly competent to 
deal with the subject which is rapidly becoming one of 
supreme importance. 


December 22, 1900. 


Faithfully yours, 
IGNITION TUBER. 





LAUNCHES AND TRIAL TRIPS. 

THE ay sloop, was successfully launched at 
Sheerness kyard, on Saturday, the 8th inst. The 
Espiegle is the first of a new class of twin-screw sloops. 
Her dimensions are: Length, 185 ft.; breadth, 33 ft.; 
mean load draught, 11 ft. 3 in.; displacement, 1070 tons. 
Her engines are to be of 1400 horse-power under natural 
draught, and will be supplied by the Wallsend Slipway 
and Engineering Company, giving an estimated speed of 
about 13 knots. They are of the twin-screw triple- 
expansion type, with cylinders 114 in., 18 in., and 29} in. 
in diameter respectively by 24 in. stroke. There are to 


d | be four boilers, of the Babcock and Wilcox type, with 138 


—_ feet of grate and 4040 of heating surface. The weight 
of the machinery is estimated at 162 tons, and of hull at 
540 tons. She will be armed with six 4-in. quick-firin 
guns, four 3 pounder Hotchkiss quick-firing guns, an 
two .45-in. Maxim guns, and is to carry a complement of ~ 
113 officers and men. The Espiegle is 5 ft. longer than 
the sloops of the Condor type, and has an additional dis- 
placement of 90 tons, but draws 3 in. less water. 





The s s. Pinna was launched on Saturday, the 8th inst., 
from the yard of Messrs. Sir W. G. Armstrong, Whit- 
worth and Co., at Low Walker, where she has been con- 
structed to the order of Messrs. M. Samuel and Co. 
(Shell Transport and Trading Company, Limited), 
London, and is the largest bulk oil-carrying vessel afloat. 
The principal dimensions are: Length between perpen- 
diculars, 420 ft. 10 in. ; breadth extreme, 52 ft.; depth 
moulded, 33 ft. 9in. The vessel has been — de- 
signed and supervised during construction by Messrs. 
Flannery, Baggallay, and Johnson, of London, for the 
carriage of alternate cargoes of bulk oil and general 
merchandise, and is built to Lloyd’s highest class, and 
wiil comply with the Suez Canal regulations. The vessel 
will be fitted for the burning of liquid fuel. The engines 
are being built by the North-Eastern Marine Engineer- 
ing Company, and have cylinders 28 in., 46 in., and 77 in. 
in diameter, with a 48-in. stroke, and will take steam 
from three large single-ended boilers at 180 1b. working 
pressure. 


The steel screw steamer Tanglin proceeded down 
Belfast Lough, on Thursday, the 13th inst., on 
trip. The Tanglin has been built and engined by 
Messrs. Workman, Clark, and Co., Limited, Belfast, to 
the order of the North German Lloyd Line, Bremen, oh 
is a sister ship to the Paknam, which was built for the 
same owners and recently left this The principal 
dimensions are: Length, 290 ft.; breath, 41 ft.; de “ 
moulded, 21 ft. 9 in.; with a gross tonnage of 2030. | ; 
machinery consists of triple-expansion engines working ® 
180 lb. pressure, steam being supplied from a large ry 
boiler fitted with Howden’s — of forced draught. Fo 
special feature in both the Paknam and Tanglin 1s dto 
arrangement of the boilers, which have been ee this 
burn Astatki oil fuel ; large tanks to contain 270 tons 0 
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fuel have been built convenient to the boiler-room. The 
oil-burning installation, which is Howden’s patent, 
worked splendidly. On the speed trials an average of 
10? knots was attained. 





On Saturday, the 15th inst,, the new steamer Sb. 
George, built by the Sunderland Shipbuilding-Company, 
Limited, proceeded on her official trial. She is a steel 
screw steamer, 365 ft. between perpendiculars | 48 ft. 
broad by 31 ft. deep. The main engines are by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, and have cylinders 26 in., 424 in., and 194 in. 
in diameter by 45 in. stroke, steam being supplied by 
three large boilers, working at a pressure of 180 1b. per 

uare inch. The vessel has been built to the order of 

essrs. Rankin, Gilmour, and Co., Liverpool. The trial 
was most successful, the speed being 114 knots. 


The Pandora, cruiser; which was built and engined in 
Portsmouth Dockyard, concluded on Saturday, the 15th 
inst., a 30-hours’ trial at half power. She developed 1789 
indicated horse-power starboard, and 1849 port, or a col- 
lective indicated horse-power of 3638, and with 196 revolu- 
tions starboard and 194.4 port she averaged a speed of 
16.7 knots. with a coal consumption of 2.11 lb. per unit 
of power per hour. 


The Cressy, cruiser, after carrying out her anchor trials 
at Spithead on Saturday, the 15th inst , made four runs 
at 13 and four at 15 knots over the measured mile in 
Stokes Bay, and then returned to Portsmouth Dockyard 
to be completed for sea. Since leaving Portsmouth on 
November 26, though she has encountered a succession of 
gales, the Cressy has gone through the whole of her con- 
tractors’ trials with remarkable success. During her 
eight hours’ full-power trial, when the wind and sea mate- 
rially reduced her speed, she averaged 20.7 knots, while 
her engines worked so uniformly that the indicated horse- 
power was 10,473 starboard and 10,767 port. The differ- 
ence between the power of the two engines at the preced- 
ing 30 hours’ trial at four-fifths power was only 12, the 
indicated horse-power starboard being 8141 and port 
8129, while the revolutions on both sides were identical, 
being 114.6 starboard and port. During this trial the 
vessel made five runs over the deep sea course at a mean 
speed of 20.596, or a fraction less than that recorded at 
the ful'-power trial. It is not customary to record the 
coal consumption at a full-power run, but it was taken 
in the case of the Cressy, and worked out at 1.93 per 
unit of power per hour, but at the four-fifths power run it 
was only 1.79. 





By the launch on Thursday, the 20th inst., of the s.s. 
Sutherland, Messrs. William Doxford and Sons, Limited, 
of Sunderland, have brought their aggregate gross ton- 
nage for the present year to the very substantial figure 
of 34,829 tons, distributed over the nine large vessels, all 
of the turret type, which they have launched during 
1900. The Sutherland—the sixty-third vessel of this 
‘turret ” type now afloat—has been built for the Suther- 
land Steamship Company, Limited, Newcastle, and is 
340 ft. in length, 454 ft. in breadth, and 27} ft. moulded 
depth ; the gross_register is 3546 tons, on a draught 
of 22 ft. 2}1n. Messrs. Doxford are makers of the 
engines; cylinders 26 in., 42 in. and 68 in. in diameter, 
with 42-in. stroke ; and of the two 160-lb. pressure boilers, 
15.6 ft. in diameter and 11 fb. long. They have also sup- 
plied the donkey boiler. 





On Saturday, the 22nd inst., Mersrs. William Simons 
and Co., Limited, Renfrew, launched successfully from 
their yard the dredger Michael ——s which is 
believed to be the most powerful barge-loading dredger 
afloat. This vessel has been constructed to the order of 
the Russian Government, and is intended to work at one 
of the portson the Black Sea. The dredger was launched 
with engines, boilers, dredging gear, including buckets, 
&ec., fitted complete on board and ready for work, There 
is one pair of powerful compound surface-condensing 
engines of sufficient power to dredge about 2000 tons oe 
hour. The buckets each have.a capacity of fully 35 cubic 
feet, or almost equal to 2 tons, and are the largest yet 
constructed by Messrs. Simons and Co. The main engines 
are arranged to propel the dredger ata speed of 7 knots. 
Besides two main boilers, an auxiliary boiler is fitted to 
drive the auxiliary machinery when under repairs. — 
machine-room and repairing shop is fitted on board, with 
lathes, drilling and planing machines, &c. The vessel is 
fitted with electric light throughout, and on deck large 
lamps are placed to enable dredging operations to 
carried out at night. The winches at both ends of the 
vessel are of very strong construction, and are worked b 
independent engines. The bucket ladder, which, wit 
its chain of buckets, ken ge over 100 tons, excluding 
dredgings, is also controll a a powerful set of indepen- 

entengines. The vessel will, in a few days after trials, 
proceed to the Black Sea. 





On Saturday, the 22nd inst., Messrs. Ropner and Son, 
Stockton-on-Tees, launched a steel screw steamer of the 
following dimensions, viz.: Length, 343 ft. 2in.; breadth, 
46 ft. 6 in.; depth, 27 ft. The vessel has been built to 
carry about 5600 tons deadweight on Lloyd’s summer 
freeboard, and is fitted with double bottom for water 
ballast on the cellular principle fore and aft, also in the 
fore and after peaks. Triphe-eupannion engines will be 
fitted by Messrs. Blair and Company, Limited, of Stock- 
ton-on-Tees, of about 1300 indicated horse- power, git 
cylinders 244 in., 40} in., and 67 in. by 42 in. stroke, wit 
two single-ended boilers 15 ft. 6 in. by 10 ft. 6 in., having 
& working pressure of 180 Ib, 


MISCELLANEA. 


A GRAVING dock 600 ft. long is to be built at Port 
Adelaide by the Government of South Australia. 


In German companies manufacturing electrical equip- 
ments more than 20 millions are invested, and the 
average dividend is 9.3 per cent. 


During the whole of the night of December 20 a very 
heavy south-west storm prevailed at the Forth Bridge. 
The reading of the gauge on the north cantilever — 
was 40 1b. per square foot, south cantilever pier 474 lb., 
and on the rail level 324. 1b. A number of articles were 
torn from goods trucks, but nothing happened to the 
bridge. 

The Board of Trade have recently confirmed the fol- 
lowing Light Railway Orders: 1. Gosforth and Ponte- 
land Light Railway Order, 1900, authorising the construc- 
tion of a light railway in the county of Northumberland, 
between Gosforth and Ponteland. 2. Wotton-under- Edge 
Light Railway Order, 1900, authorising the construction 
of a light railway in the county of Gloucester, between 
Wotton-under-Edge and Charfield. 3. Rhyl and Pres- 
tatyn Light Railway (Extensions) Order, 1900, authoris- 
ing the construction of light railways in the parish an 
urban district of Rhyl, in the county of Flint, in exten- 
sion of the light railway authorised by the Rhyl and 
Prestatyn Light Railway Order, 1900. 


A first-class battleship of 15,000 tons, according to an 
official French report, involves 1,678,000 ‘‘days of 
workers.” That is to say, 1678 men would take 1000 days 
to build the shi Similarly, an armoured cruiser of 
14,000 tons would take, according to this computation, 
1,562,000 men-days, and a torpedo-boat destroyer 81,000 
men-days. The French six-years’ naval scheme is for 
the construction of six battleships, five armoured cruisers, 
and 28 torpedo-boat destroyers. These together would 
involve 20,160,000 men-days. There are in the French 
arsenals 22,692 workers, of whom two-thirds are available 
for new construction, one-third sufficing for current 
repairs. Thus, with 14,500 men engaged 305 days per 
annum, the men-days available is 4,422,500 per annum, 
roughly 264 millions for the six years. 


The Commission which has had under its consideration 
the construction of certain new harbours in Denmark, has 
now completed its report. The Commission recommends 
that the following works be taken in hand at once and 
advanced, as the finances of the country will allow: 1. A 
harbour for fishing vessels at the Skow ; a protective pier 
at Klitmdller ; the securing of the northern strip of land 
outside the Limfjord; a harbour for small vessels at 
Nymindegab, and a deepening of the access. 2. A sub- 

uent series of works, if at the time still desirable ; a 
fishing and commercial harbour at Sandniishage ; a pro- 
tective pier at Haustholmen ; a harbour for fishing vessels 
at Réjensé Odde; canalising of the inlet to Uzminde; 
improvements of the access to Ribe harbour. The cost of 
these works is calculated at some 20,000,000 kroner, or 
about 1,100,0007. 


On February 1, 1900, Russia had an ag; ate of 49,453 
versts (32,968 miles) of railway, and of this total 8351 
verats had double lines; 46,988 versts were under 
the control of the Ministry for Communication, and 
2555 versts came under the head of Finland. The 
aggregate length of the Crown railways amounted 
to 24,707 versts, of which 6776 versts had double 
lines. The aggregate length of the private railways 
amounted to 15,506 versts, of which 1483 versts were 
double lines. The length of local railways amounted in 
the aggregate to 746 versts. In Asiatic Russia there were 
6029 versts of Crown railways. In course of construction 
were 6741 versts of railway, of which 1823 versts were by 
the Crown, 4139 versts by railway companies, and 
69 versts by private individuals. Certain portions of 
these railways were already opened for temporary 
traffic. The building of a further total of 2157 versts had 
been decided upon, including 613 in Crown railways, 1416 
versts belonging to private railway companies, and 128 
versts to private individu 


The following Table gives an interesting comparison of 
the characteristics of the new Simplon tunnel, now in 
course of construction, with its predecessors : 

















Mont St. ; 
on Cenie. | Gothara, | At berg. | Simplon. 
Length y ft.| 42,155 49,160 33,595 64,734 
Elevation of portal at 
a eee ft. 3,766 8,638 4,273 2,254 
Elevation of portal at 
S.orW. ..  ft.| 4,168 8,756 3,996 2,080 
Maximum eleva- 
tion .. ft. 4,249 3,789 4,297 2,313 
Maximum gradient..| 1in 45 lin 171 | 1in67 lin 142 
Maximum depth 
below crest.. ft.) 5,426 5,594 2,362 7,004 
Temperature of roc« 
atcentre deg. F. &5 100 65 104 








The advance alleries had been carried on some 11,771 ft. 
from the north portal, and 8671 ft. from the south portal, 
at the end of August last. 


A base measuring apparatus, which has been perfected 
in connection with the summer school work of the civil 
——— department of the Massachusetts Institute 
of Technology for a few years, has recently been tested b 
the Coast and Geodetic Survey in Washington. Suc 
satisfactory results have already obtained and 
others assured that the apparatus is about to be used in 
the important Lam Base in Texas. Professor 





pasas 
Barton of the Institute, under whose direction the appa- 


ratus has been worked out, has been invited to accom- 
pany the expedition, which is to make a careful trial of 
the method in the field and upon extended exact work. 
The apparatus represents the final results of these in- 
vestigations by several graduates of the course in civil 
engineering who have worked upon it in successive years. 
One part of the apparatus maintains a constant tension in 
the steel tape while in use. Another part of the appa- 
ratus determines very accurately the mean temperature 
of the tape by measuring its electrical resistance by 
means of a special form of thermophone devised-by two 
graduates. The complete apparatus is not bulky and is 
of high value for exacb measurements. 


The wastes of the steam turbine, Professor R. H. 
Thurston says, are all extra thermo-dynamic ; the loss due 
to the absence of adiabatic recompression excepted. They 
consist of (1) journal friction, which is made a minimum 
by the use of a flooded bearing and a light unguent; (2) 
fluid friction between disc and case, steam, or sus- 

nded moisture in the jet, which may be madea minimum 

y superheating, and between the disc and its enclosing 
atmosphere of vapour, which may be minimised by the 
employment of a good condenser ; (3) loss of heat and of 
steam by leakage, which may be reduced to a minimum 


d| by durable meta], fine workmanship, and close fits ; (4) 


waste by incomplete ex ion, which may be reduced to 
a limit determined by the finance of the case, by the re- 
sultant increase of friction and of cost due to the necessary 
enlargement of the turbine; and, finally (5), thermo- 
dynamic waste by failure to secure that complete adia- 
batic recompression of the fluid which is necessary to con- 
vert the Rankine-Clausius cycle into that of Carnot. The 
latter is a peculiarly difficult matter with the steam 
turbine, since it probably necessarily involves the, em- 
ployment of a separate vapour compression pump of 
special character, and an amount of added work and cost 
which may introduce losses more than compensating its 
gains. 

A recent publication issued by the French Government 
gives some interesting particulars of the road systems of 
France. At the outset, French roads were divided into 
two classes, the t roads and the parish roads The 
latter are now as ‘‘chemins vicinaux,” and were 
maintained entirely by the parishes or communes ; whilst 
the former were maintained by the State, with the aid of 
the Corvée. At the time of Louis X V., more than 156,000 
miles of great roads were thus kept open. Under the 
tert the toll system was established, but was 
abolished in 1806. By a decree of 1811 the t roads 
were divided into three classes, the cost of the first two 
being borne entirely by the nye ay whilst that of the 
third class was in part paid by the Departments. These 
three classes are now known at ‘‘routes nationales.” Other 
roads of merely local importance were maintained entirely 
by the Departments they traversed. From 1828 onwards, 
the national expenditure on roads increased continuously 
up till 1848, when it was 66/. 10s. per mile, and the total 
mileage at that date was 21,700 miles; since then there 
has been a decrease in the cost _ mile, though the total 
mileage has increased to about 23,700 at the present time, 
on which the annual expenditure is now about 56/. per 
mile. At present’ rates, the cost for workmanship and 
materials of making a ‘‘route nationale” averages 2550/. 
per mile, whilst the ‘‘ routes departmentales” cost in the 
same way 1600/. per mile, the ‘*chemins de grande com- 
munication” about 1276/., the ‘‘chemins d’intéréb com- 
mun ” 765/., and the ‘‘chemins vicinaux” about 5102. per 
mile. Theannual cost of maintenance amounts to 51/. per 
mile for the ‘routes nationales,” about 391. for the 
** routes departmentales,” 35/. 103. for the ‘‘chemins de 
grande communication,” 197. 10s. for the ‘‘chemins de 
interét communes,” and 12/, 15s. for ‘‘chemins vicinaux.” 


At Thetford, near Sherbrooke, Ontario, Canada, are 
the largest producing mines of high-grade asbestos in the 
world. The mining is done in ag quarries, what is 
known as ‘‘ the big pit ” at Bell’s mine being several 
acres in area and about 150 ft. deep. The serpentine is 
drilled and blasted, and is conveyed to the surface by 
cableways and derricks. The first task is the separation 
of the asbestos-bearing rock from the n and 
this is done by hand picking. The portions containing 
asbestos are then conveyed to the cobbing-house, old men 
and boys knock off the long-fibred asbestos from the ser- 

entine. Generally, cobbing is limited to veins from 
Pin thick upward, the separation of. the asbestos carried 

y the thinner veins being done mechanically. The 
mechanical separating process is a simple one. From the 
cobbing-room the rock is deposited in chutes leading to a 
battery of rock breakers below. At Bell’s mines gyratory 
breakers of the Gates type are employed, and from them 
the coarser grag pass to a seb of crushing rolls. 
From these rolls the crushed rock passes on to travel- 
ling belt picking tables, where boys standing or aon 
pick the fragments of barren rock off the belt and throw 
them to one side. The mineral-bearing fragments pass 
from the picking tables to the cyclone pulverisers in 
which the final ne is ormed, and where a 
current of air separates the light asbestos fibre from the 
heavier rock dust. At various points between these 
crushing and ———— the material is screened, 
and finally the asbestos fibre is screened from the 
fine dust and finely broken fibre. The operation is a 
continuous one, the rock passing from the top floor 
downwards through the various processes until the 
final product cial asbestos—is turned out at 
the ground floor. Except for the work of the boys at 
the picking tables the operation is a tedbendent one 
throughout. 








Geran Steam NavicATion.—The Hamburg-American 
Line has recently established steam communication with 





the North of Brazil, at Para'and Manaos. 
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INDUSTRIAL NOTES. 


Tue twelfth report of the Board of Trade on the 
trade unions in the United Kingdom not only gives 
the figures relating to last year, 1899, but also fur- 
nishes comparative statistics from the year 1892 to 
1899 inclusive. In the comparative statement and 
tables 1685 unions are included. Some of these, 
however, were not in existence during the whole of 
the period. The number varied by dissolutions, 
amalgamations, and the formation of new unions. 
The total number in existence at the close of 1899 was 
1292, as compared with 1218 at the end of 1892. The 
total number of members at the close of 1899 was 
1,802,518, as compared with 1,503,232 at the end of 
1892, showing an increase of 20 per cent. in the eight 
years. During 1899 the number of unions decreased 
from 1310 to 1292. The decrease was wholly due to 
amalgamations, for the number dissolved and of new 
ones formed was the same, namely, 30. The total 
number of members, however, increased from 1,649,231 
to 1,802,518, being an increase of 153,287, or 9 per 
cent., this being the largest proportionate increase in 
cither of the eight years covered by the report. The 
increase was general in every group of trade unions, 
with the exception of the clothing trades, in which 
there was a slight decrease. The largest increase was 
in the mining and carrying group, in which there was 
an increase of 71,084 members, or 20 per cent. This 
large augmentation in numbers is due to several 
causes, not the least being the revival of trade 
unionism in South Wales and Monmouthshire, in 
consequence of the unions there having joined the 
Miners’ Federation. 

The report gives special attention to 100 of the 
principal unions, showing in detail their income, 
expenditure in respect of both trade and friendly 
benefits, and of the funds in hand. Those 100 prin- 
pipal unions are selected chiefly by reason of their 
membership and solidity, but an endeavour is made to 
eecure adequate representation, as far as possible, of 
the different branches of industry, scsondhens to the 
several groups into which they are divided by the 
Labour Department. The following figures show the 
relative number in the various groups: Building trades, 
15; mining and quarrying, 15; engineering, metal, and 
shipbuilding trades, 14; textile industries, 20; cloth- 
ing trades, 4; transport, 10, printing and cognate 
trades, 7; woodworking and furnishing trades, 5 ; 
glass trades, 2; food and tobacco trades, 3. The re- 
mainder represent general labour and miscellaneous 
industries. The large number of 20 in the textile 
industries is because of the very different character of 
the trades, such as cotton, woollen, worsted, hosiery, 
silk, &c, Of the total 1292 unions existing at the 
close of last year, only 614 were registered under the 
Trade Union Acts, but these had a total membershi 
of 1,408,702; while the remainder—678 unions—whic 
were unregistered, had only 393,816 members. Over 
78 per cent. of the entire membership is, therefore, in 
registered unions, while only 22 per cent. is in un- 
registered unions. Sixty-eight per cent. of the aggre- 
gate membership in all’ the unions is found in the 

uilding, mining, metal, engineering and shipbuilding, 
and in the textile groups of industries. In 139 unions 
out of the total, women are admitted as members. In 
these there were 120,448 female members, or nearly 
7 per cent. of the aggregate membership of all unions, 
and 30 per cent. of the total membership of the 139 
trade unions. The major portion of this membership 
is to be found in the textile trades, which have a total 
of 109,076, or 90 per cent. of the whole female member- 
ship. In the cotton industry alone there are 96,946 
female members. There are 28 societies, with 8285 
members, composed entirely of women and girls. 

In the 100 selected unions the total number of 
members at the close of 1899 was 1,117,465. At the 
end of 1892 the total was..905,116. The aggregate 
income in 1892 was 1,477,325/., or 32s. 8d. per se ti 
In 1899 the aggregate income was 1,864,006/., or 
333. 44d. per member. The total expenditure in 1892 
was 1,436,095/., or 3ls. 83d. per member ; in 1899 the 
expenditure amounted to 1,279,502/., or 22s. 103d. per 
member. The funds in hand at the end of 1892 were 
1,619,502/., or 35s. 94d. per member; at the close 
of 1899 the total amount was 3,282,922, or 58s. 9d. per 
member. Those figures show an increase in member- 
ship, income, and funds in 1899, as compared with 
1892, and also that there was a decrease in the expen- 
diture. This is a healthy sign. As compared with 
“gms was a decrease in income and expenditure 

The relative ae see er of expenditure as regards 
dispute pay, provident benefits, and working expenses 
&re given for the 100 principal unions for each of the 
eight years, 1892 to 1899 inclusive. Dispute pay in 
1892 amounted to 395,528/., or 27.5 per cent. of the 
total expenditure. In 1899 the amount. was 120,728/., 
or 9.4 per cent. of the total, The heaviest year was 
in 1897, the year of the great engineering dispute, 


when the amount reached 633,347/., or 33.4 per cent. 
The mean average for the eight years was 322,488/., 
or 21.4 per cent. 


Tke year 1899 was, therefore, 








exceptionally light as regards strike pay. In 1893 
strike pay amounted to 583,098/., or 31.3 per cent. 
In 1894 it fell to 11.7 per cent. 

The amount expended on provident benefits—that 
is, donation or unemployed benefit, sick, superannua- 
tion, accident, funeral, &c., benefits—is to some ex- 
tent affected by disputes, for in the amount for 
unemployed benefit is included strike pay in some of 
the unions. The figures are, therefore, increased by 
that amount. In 1892 the aggregate amount spent in 
provident benefits was 786,887/., or 54.8 per cent.; 
in 1893 the total was 1,021,598/., or 54.9 per cent. 
In 1899 the total was 835,259/., or 65.3 per cent. 
The average for the eight years was 899,441/., or 59.8 
percent. The year of the great engineering dispute, 
1897, shows a smaller percentage than either of the 
other seven years, but this is explained by the in- 
creased percentage in the shape of strike pay. 

The cost of management, or working expenses, varies 
from year to year. In 1892 the total was 253,680I., or 
17.7 per cent. In 1899 the total was 323,519/., or 
25.3 per cent. The mean average for the eight years 
was 281,961/., or 188 per cent. In 1898 the total 
was 305,400/., or 20.5 per cent. Many years ago it 
was thought rather high when the cost of management 
exceeded 10 per cent., very high if it amounted to 
124 per cent. Since 1889 the cost has had a tendency 
to grow. This is due to various causes. In the first 
place, the officials are, as a rule, paid more for their 
services. Previous to that year—and, indeed, for a 
year or two subsequently—the salaries of the general 
secretaries were, in most cases, very low indeed. Now 
they are paid on a higher scale, and rightly. There 
are also more officials to be paid, such as organisers, 
agents, delegates, &c. Some unions have better office 
accommodation. The cost is further increased by the 
conferences, congrestes, federations, &c., delegates to 
which have to be paid, as in the case of committees of 
the union. 

The scale of contributions varies greatly in the 100 
selected unions. In 1899 the lowest was 63. 14d. per 
year ; the highest was as high as 3/. 19s. 1ljd., or 
close upon 4/. per member per year. The average for 
all the unions was 1/. 10s. 73d. ec as compared with 
ll, 13s. 23d. per head in 1898 and 1/. 8s, 83d. in 1892. 
Of course, the rates of contributions are determined by 
the benefits provided for the members in the rules, 
In the Engineers’ Society, and several others, there 
are unemployed, sick, superannuation, accident, and 
general benefits ; and also provision for loss of tools, 
and for benevolent grants, as well as strike pay. 
Some unions only provide for funerals in addition to 
strike pay. 

The number of trade councils, of which full parti- 
culars were sent to the Board of Trade, in 1899 was 154; 
two less than in 1898. The total number of members 
in 1898 was 703,506; the total fell to 687,008 in 1899. 
The numbers are liable to fluctuations, as some of the 
central offices do not encourage the local branches to 
join, as such joint action increases the cost, and some- 
times causes friction in cases of dispute. The 
number of federations known, to the department is 
112, with an affiliated membership of 1,518,780, as 
compared with 993,511 members in 1898. The in- 
crease was mainly due to the general federation of 
trade unions in 1899. Those federations affect tosome 
extent the older form of local trade councils, especi- 
ally as regards membership, 

There is a great variety of information in the volume, 
relating not only to the matters here dealt with, but to 
other subjects more or less interesting to the general 
public. The details givenin the various tables are fulland 
well arranged. Onepoint may be noted, namely, the ages 
of trade unions, or the dates at which they were estab- 
lished ; 33 of those reported on were formed previous to 
1825; between 1825 and 1829 twelve others were 
formed, and in the next ten years 31. Of the total now 
in existence, 191 were established before 1860 ; in the 
next ten years, 114; in the following ten years, 157. 
From 1880 to 1889 the new ones founded were 267 ; ‘and 
from 1890 to 1899, a total of 552 were established ; the 
latter number added to the total membership 346,660, 
an increase of 19 per cent. of the aggregate: Unions 
of dock labourers date back eleven years; general 
labourers, ten years, and unions of those engaged by 
public bodies, &c., seven years. All those in other 
brauches of industries have existed from 35 to 15 years, 
But some of those were formed out of older local 
unions. 


The report of the Boilermakers and Iron Ship- 
builders states that ‘‘ the returns to hand from our 
several districts still show the trade to be ina very 
good condition,” and it goes on to say that ‘* hopes 
are entertained that the- present conditions will go far 
into the coming year.” In spite, however, of this 
rather encouraging view of the state of trade, the 
number of members on the books has increased from 
3036 last month to 3831 this month, Cards were 
granted to 37, increase four; members signing the 
vacant book 265, increase 53 ; on home donation 1469, 
increase 637; on sick benefit 1404, increase 80; on 
superannuation benefit 656, increase 11. The increase 





of out-of-work members alone is 704. This increase is 
mainly due to slackness in two or three districts, but 
there is a slight increase in all the other centres. 
Reference is made to some trials, in one of the chief 
North-East Coast shipbuilding yards, of pneumatic 
riveting hammers, which are said to be a great success. 
It is thought that they may be generally adopted, as 
they are said to be both efficient and economical. 
There is no complaint as to this, on the contrary, the 
report the men to become efficient and reliable 
workmen, and, as such, competitors with this new 
labour-saving invention. ‘The members are told 
plainly that wherever hand labour fails to be depended 
upon, whether by erratic time-keeping or otherwise, 
every effort will be made to supply the need in other 
ways. This is the lesson taught in the report. In 
spite of the fact that there is an increase of unem- 
ployed on the books, boilermakers and riveters are 
advertised for at Leith and at the Government yards 
at Devonport. There was an increase of 231 members 
in the month, and there was also a. = increase 
in expenditure of 122/. 3s. 6d., due mainly to the 
larger number of members on the benefit funds. 





In the various districts of Lancashire, where the 
engineering trades most flourish, the complaint gene- 
rally is that there is a slackening down in most 
branches. In some it is not yet felt to any extent, 
because the orders in hand are uncompleted ; but the 
new work coming forward is not of sufficient weight 
to replace that running out. But this does not apply 
to locomotive building, to electrical engineering, or to 
work connected generally with railway stock, in all 
of which there is continued pressure of work. In the 
iron trade little has been doing recently ; users of iron 
and steel only buy for present and pressing require- 
ments as a rule, in the e tation of easier terms. 
In the Manchester and Salford district there has 
been a considerable increase in the number and 
proportion of unemployed members of the trade 
unions. In branches with an aggregate of 22,942 
members, 4.1 per cent. were reported to be un- 
employed, as compared with 3.5 per cent. in the 
previous month. Engineers, boilermakers, machine 
workers, brass founders and finishers report trade 
as moderate; smiths and strikers as moderate, 
but good in some out districts; ironfounders are 
fully employed throughout all districts. 





In the Wolverhampton district the finished iron 
trade has been very quiet, and at date of last report 
had shown no improvement, while prices generally 
were weaker. Producers of marked » however, 
report a fairly — demand, but it is thought doubt- 
fal whether the full association rate is maintained in 
the transactions. Very limited amount of orders have 
been booked recently, and those accepted have been, 
it is stated, very much below the list rates. Pro- 
ducers of galvanised iron complain of keen com- 
petition in the export trade, as the producers 
near the coast are able to undersell them by a con- 
siderable amount. Moderate business is reported in 
the steel trade, but at a large reduction on the October 
rates. Orders for pig iron are now so limited that 
stocks are increasing, and it is feared that one or two 
furnaces may have to be blown out. The engineers’ 
trade union branches report trade as moderate, but 
there were only six on donation benefit from all 
causes, or about 1.5 per cent. The boilermakers 
also report trade as moderate, but there is not 
one member on donation benefit. It is equally good 
with ironfounders, bridge and girder constructors, gas- 
meter, and tank-makers, smiths, and strikers. Em- 

loyment is also good in the railway sheds. In the 
furtwere industries the conditions vary. 





In the Birmingham district the iron trade is de- 
scribed as depressed. Consumers only give out orders 
sufficient to meet immediate requirements. The 
attendance at the market was only small, and but few 
orders were distributed. The general complaint is 
that the high price of coal is having a depressing and 
discouraging effect upon the iron and steel trades, 
and that if there is no relief furnaces will have to be 
damped down, and works will have to be closed. 
Steel was in slow inquiry, very little business being 
done. Although there has been no change in the list 
rates, sales generally are said to have been effected at 
lower prices. As regards the general state of employ- 
ment, there is little to complain of in the iron and 
steel using industries. In branches of trade unions 
with 19,069 members, only 464, or 2.4 per cent., were 
unemployed, as compared with 512, or 2.7 per cent., 
in the month previous. In the engineering branches, 
four report trade as good, and six as moderate, But 
in looking over the returns of the Amalgamated 
Society, only six were on donation benefit in all their 
branches. In the boilermakers, only two. Smiths 
and strikers report trade as good; patternmakers, 
ironfounders, and tool-makers as moderate. Electrical 
engineers are fully employed throughout the district. 
Employment at West Bromwich is good generally ; at 








Coventry and Redditch it is described as moderate. 
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In the cycle trade employment is quiet, in the motor 
industry fair. 


The strike of lightermen and others connected with 
the River Thames continues, and the men, accordin 
to the report of the meeting held towards the close o: 
last week, are said to be as determined as ever to carry 
on the strike. The meeting at the Bermondsey Town 
Hall was held to give the men an opportunity of de- 
ciding, and they unanimously resolved to stand out 
and go on as before. The Stevedores’ Union sent 
100/. to the strike fund, and it was agreed to increase 
the strike pay for Christmas. 

Early in last week there was a general strike of the 
dock labourers and others at the port of Antwerp, 
some 10,000 men being out. The employers proposed 
some terms, but the men thought them insufficient, and 
remained out on strike. t is reported that the 
masters offered an advance of 50 per cent. in wages 
for night work, and agreed to abolish all Sunday 
labour. If the men accepted those terms, the employers 
further agreed to negotiate terms as to wages for day- 
work, The men refused the conditions, and resolved 
to prevent other men eye their places. On Satur- 
day last those on strike endeavoured to prevent those 
who refused to come out, and others taken on, from 
working, and serious rioting took place; not only 
was there fighting between the strikers and non- 
strikers, but also between the police and the men on 
strike. The police used their pistols, and several were 
injured, some fatally. The Burgomaster, it is ssid, 
expressed his determination to protect free labour at 
any cost, and to call out the military if needed. 





The strike of the laceworkers at Calais continues. 
At the meeting held last week a first instalment from 
England of 1000/. was handed over to the committee 
by the delegate sent to this country. So far the strike 
has been conducted on peaceful lines, except in one 
instance : a manufacturer was assaulted, three arrests 
being made. It is said that the loss of trade has 
already been 240,000/., the workers alone having lost 
in wages about 160,000/. 





LiveRPooL —The chairman of the Mersey Dock Board, 
summarising the past year’s dock trade, said London sur- 
passed Liverpool in the number of ships frequenting the 
‘Thames, but the tonnage was in favour of the Mersey. 
Liverpool’s future was bright, she was my | recovering 
from depression arising out of the war. eferring to 
port facilities, the chairman said dredging had deepened 
the bar of the Mersey to 27 ft. at least. 





Our Rarts Aproap,—There is now no doubt that 1900 
will witness a considerable decline in our rail exports. 
The shipments for November did not exceed 29,147 tons, 
as compared with 31,941 tons in November, 1899, and 

7,274 tons in November, 1898. The exports to the fol- 
lowing countries and Colonies exceeded 2500 tons in 
each case: : 7 


Nov., 1898. | Nov., 1899. | Nov., 1900. 














tons tons tons 
Argentina .. vs 886 911 3,494 
British South Africa 216 2,536 6,110 
British India ee --| 18,726 18,327 16,051 
Australasia .. ; 4,110 6,840 | 8,321 
t 
The ate exports in the eleven months endin 


November this year were 243,852 tons, as compa 

with 433,859 tons in the corresponding period of 1899, 
and 449,329 tonsin the corresponding period of 1898. 
The price of rails has, however, eee so materially 
that the exports to November 30 this year were valued 
at 2,163,023/ , while the corresponding values in the cor- 
responding periods of 1899 and 1898 did not exceed 
2,113,3792. and 2,349,652, respectively. The high prices 
now current have a tendency to check and reduce the 
demand for rails ; and this, to some extent, accounts for 
the falling-off in this year’s figures, which is not wholly 
attributable to foreign competition. The following coun- 
tries and colonies each took more than 25,000 tons of 
rails during one or more of the periods under review : 





— | 1898, 1899. | 190. 
’ tons } tons tons 

Sweden and Norway 43,840 | 76,887 | 36,5 
Egypt.. i 30.153 82,217 | 18,179 
Brazil .. {| 5.688 {| 14,962 9,923 
Argentina 47,975 22,185 .| 41,288 
British South Africa 38,857 17,328 | 83,588 
British India 196,300 | 143,226 98,779 
Aus a 27,709 53,292 63,396 
zs 1,768 | 84,766 | 19,743 


It will be observed that the falling-off in this year’s ex- 
rts is fully accounted for by the contraction of the 
ndian demand ; and, no doubt, the high prices current 
for rails have induced the Anglo-Indian authorities to 
make purchases with increased caution. The demand for 
British rails also declined this year in Russia, Germany, 
Spain, Italy, China, the United States, and Chili. On 


the other hand, somewhat larger deliveries were made to} the 


THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held in the 
Physical Laboratory of the Royal College of Science (by 
invitation of Professor Riicker), December 14, 1900, a 
paper “‘On Electric Inertia and the Inertia of E'ectric 
Convection” was read by Professor A. Schuster. Calcu- 
lations of self-induction are based on the assumption that 
the currents which traverse a conductor fillit continuously, 
the flow being treated as that of an incompressible liquid. 
The assumption is generally recognised not to hold in the 
case of electrolytes where electricity is conveyed by a 
number of irregularly distributed ions. In the immediate 
neighbourhood of such an ion, the magnetic field is many 
times greater than that calculated on the supposition of 
continuous distribution, and hence the total magnetic 
energy is underestimated. hat is universally recog- 
nised in the case of electrolytes must also be conceded 
when the current is conveyed by a gas, and the idea is 
gaining ground that even in solid conductors the current 
consists of positive and negative electrons moving with dif- 
ferent velocities. It is the object of the paper to calcu- 
late the additional terms which become necessary for the 
evaluation of self-induction, and to discuss the possible 
cases in which the corrections may effect experi- 
mental results. The mathematical investigation shows 
that it is necessary to @ correcting term con- 
taining a quantity which may conveniently be called 
electric inertia. The author has calculated the nume- 
rical value of this quantity in the case of a solid 
conductor and finds it to be about 2x10 ~ C.G.S. units. 
It is of the dimensions of a surface. The experiments 
of Hertz have proved that if electric inertia exists, 
it must be less than 18x 10—*. In the case of liquids and 
gases, the electricinertia of the moving ions mes much 
more important, and the calculation of self-induction by 
the ordinary processes gives erroneous results. The intro- 
duction of a term representing inertia alters the general 
equations of electric motion, and the author has applied 
his modified theory to Leyden jar discharges, the electrode- 
less discharge of J. J. Thomson, and the electromag- 
netic theory of light. In the case of electrodeless dis- 
charges in & vacuous glob3, it is suggested that the 
absorption of a ron d not only be due to the con- 
ductivity of the gas, but also to the inertia which it pos- 
sesses. 

A paper “‘ On Magnetic Precession” was then read by 
the same author. : 

The most delicate method of investigating the influence 
of electric inertia is based on the electromotive forces 
introduced by the motion of conductors carrying electric 
currents. If electricity behaves like a body possessing 
inertia, the rotation of a body through which currents 
pass should affect the flow of these currents in the same 
manner as the earth’s rotation affects the direction of 
currents of air. If the earth’s magnetism is due to elec- 
tric currents it is interesting to see if the effects of inertia 
can explain the secular variation. The investigation 
shows that a magnetic precession of ‘the character of the 
secular variation would be produced, but that the preces- 
sion would be very much slower than the variations 
—— observed. The subject is worked out mathe- 
matically, dealing first with the case of currents in a 
spherical shell, and then extending the result to the case 
of a solid sphere. The calculated period of a cycle comes 
out as 7 x 10% years. If the currents are confined to a 
thin slice of the earth, the time would be reduced to about 
14 x 10° years. To produce the actual period of the 
secular change the current sheet would have to be of mole- 
cular dimensions. This suggests the possibility of the 
phenomenon of secular variation being rather of a mole- 
cular than a molar character. 

Professor Riicker or vane the author upon his 
attempt to solve the problem of terrestrial magnetism, and 
expressed the hope that further calculation would throw 
more — upon this difficult subject. 

Mr. Blakesley asked if the time of the secular variation 
— be altered if the interior of the earth were liquid or 
solid. 

The chairman observed that the precession was rapid in 
the case of a thin layer of gas, and mentioned J. J. 
Thomson’s notion that the electrons were thrown off by 
centrifugal force and formed a molecular layer. Hertz, 
in bis experiments on electricity, had looked for material 
inertia besides electromagnetic inertia. In the present 
theory the distinction disappears, and there is only one 
inertia, and that electromagnetic. 

Professor Ayrton said if the two forms of inertia were 
electromagnetic, he would like to know why in deflecting 
the second form it was necessary to associate it with an 
absorption of energy, as in the case of an electrodeless 
discharge. In the case of ordinary self-induction there 
is no al tion of energy, and if there is absorption in 
the second form, and if they are both electromagnetic, he 
would like to know the difference between the two. 
Professor Schuster, replying to Mr. Blakesley, said 
that if the interior of the earth were treated as liquid, 
the period of the cycle would be about 100 times Jess. In 
reply to Professor Ayrton, he said he had only cited one 
experiment to show that a phenomenon explained by the 
gas being a good conductor could also be explained by its 
electric inertia, It was impossible to say in general 
whether self-induction caused an absorption of energy or 
not. 

Professor A. W. Riicker read a paper ‘‘On the Mag- 
netic Field Produced by Electric Tramways.” Taking 
the case of a — in which the current flows along a 
trolley wire from the power-house, and returns partly 
through the rails and partly as earth currents, the author 
has shown that the vertical disturbing force at any point 
isdue to the currents in the feeders and rails, and that 


ments which are affected by the establishment of an 
electric railway, and since this disturbance is due to the 
wires and rails, it is impossible for an observatory to be 
armgg ye Stes. or other. natural features of the dic. 
trict. A preliminary investigation is based on the assump- 
tion that the trolley wires and rails are insulated con- 
ductors, and that a fraction of the whole current returns 
along the rails to the generator. The effect of the rail- 
way at a distant point is due to the difference of the 
current in the trolley wire and the bypothetical uniform 
rail current, the effect of which at the point considered 
is equivalent to the actual rail current, which varies from 
point to point. It is thus shown that the disturbance 
increases with the length of the tramway ; and for a tram. 
way of given length, the disturbance is a maximum at 
points on a line perpendicular to and breaching it. Ex- 
periments made at Stockton on the magnitude of the dis. 
turbing force gave, with the vertical force instrument, a 
leakage of 16.3 per cent, and with the horizontal force 
instrument a | of 15 9 percent., a oe f close agree. 
ment. The assumption that the terminals of the line are 
above and below the average potential of the earth by the 
same amount respectively, and that the leakage at any 
point is proportional to the potential difference between 
the rail and the earth leads to the ordinary theory of a 
Fourier bar. This more accurate assumptisn has been 
developed and applied to the results obtained a?Stockton, 
The leakage, as calculated from the amperes and volts, 
comes out as 20 per cent. The calculation of the disturb- 
ing vertical force gives 10.5 x 10-5C.G.S. units, which 
is in fair agreement with the value 7 x 10— actually 
observed. In conclusion, it is pointed out that for prac. 
tical purposes it is sufficient to deal with the average 
return current through the rails, the formu'e for which 
are quite simple. 

Dr. R. T. Glazebrook read some ‘‘ Notes on the Prac- 
tical Application of the Theory of Magnetic Disturbances 
by Earth Currents.” In this paper the author bas thrown 
the extended formula, ‘obtained by Professor Riicker ir 
the —— paper, into a workable form, and has tabu- 
lated a series of numbers which show at what distances 
se * sgaanareung are negligible for tramways of different 
lengths. 

Professor R. Threlfall exhibited a ‘‘ Quartz-Thread 
Gravity Balance.” Professor Threlfall gave a short de- 
scription of this instrument, which has been described in 
full elsewhere. He drew attention particularly to its 
accuracy and portability. 

Mr. Simpson asked how far the fibre had been cali- 
brated, and if the instrument would be reliable at the 
—— of mercury. 

Dr. Glazebrook asked how far the instrument was suit- 
able for Antarctic Expedition work. He drew attention 
to the difficulty of calibrating a new fibre should one get 
broken in the field. 

Mr. Appleyard suggested the use of a bath kept at 
constant temperature with a thermostat. 

Professor S. P. Thompson suggested a special meeting 
to discuss the Physics of the Antartic Expedition. 
Professor Threlfall said that there was no difficulty in 
measuring the relation between temperature and coefli- 
cient of stiffness down to very low temperatures. A 
more difficult matter is the coefficent of temperature of 
the instrument, shrinkage of the instrument as a whole 
affects both the fibre and the spring which supports it. 
The difficulty of a broken fibre in the field can bs got 
over by taking two or three instruments. Working with 
a thermostat is useful ina laboratory but decreases the 
portability in exploration work. 

Mr. Watson then exhibited a set of half-seconds pen- 
dulum3. In these pendulums special attention is paid to 
the stability of the support. y are covered by a hood 
from which the air can be exhausted so that the loga- 
rithmic decrement is diminished. The motion of the 
pendulums is shown - rays of light reflected from right- 
angled prisms attached to them, and the period of oscilla- 
tion is determined by the method of coincidences. For 
this purpose an accurate astronomical clock is used, and 
observations are made continuously between two time 
signals, An accuracy of one part in a million is attain- 


able. 
— to Professor Threlfall, Mr. Watson said that 
e 


In 
the knife edges were on the pendulums and not on the 


supports. 
The Society then adjourned until January 25, 1901. - 





RAILWAY SIGNALLING. Me 
At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 11th December, Mr. 
James Mansergh, President, in the chair, three papers 
were read, entitled ‘‘ The Signalling on the Waterloo and 
City Railway” and Note on Signalling Outlying Siding 
Connections,” by Mr. A. W. Szlumper, M.Inst. C.E.. 
and ‘‘Signalling on the Liverpool Overhead Railway, 
by Mr. S. B. Cottrell, M.Inst. C.E. ? 
The Waterloo and City Railway, as previously de- 


scribed in the Minutes of Proceedings of the Institution 
(vol. exxxix), was an electrically-worked underground 
railway 14 mile in length. It was a double line, in 
separate tunnels, with a station and accommodation for 
shunting the trains at end. Trains ran every six 
minutes, the journey occupying about six minutes. There 
were two signal cabins, one at Waterloo and one at the 
City, the former containiog 16 levers and the latter 18 
levers. The line, however, was practically divided into 
two block sections by the provision of signals about half- 


way between the stations, such a consisting of an 
electric lamp fixed to the wall of the tunnel, eloctrically 


controlled from both boxes and by clearance bal 
treadles. In addition to the ordi mechanical inter- 





earth currents affect the horizontal force only. Ex- 





Denmark, Japan, Cuba, Peru, and Uruguay. 


periment shows that it is chiefly the vertical force instru- 





oogy the Sykes electric lock-and-block system had 
been largely introduced; and as a further safeguard 
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“slipper bars” were fixed a short distance in front of 
the more important signals, by means of which the current 
to the electric motors was automatically cut off should a 
train pass the “‘slipper bar” when the signal was at 
danger. The “starting” si at the stations had 
double arms, the upper one being a ‘‘right away ” signal, 
the lower one + tary Be ‘*draw ahead” signal. Both these 
arms were worked by the same lever by means of a Sykes 
“electrical selector.” The ‘‘stop” signals at the stations 
consisted of ordinary ground-disks, which were also pro 
vided for shunting movements. Treadles or foulin bars 
were extensively used; they consisted of an angle 
about 35 feet in length, balanced on pivots and connected 
to a contact-making switch. In lieu of the ordinary 
repeaters, bells were fitted in the signal-boxes which rang 
se any signal failed. This was effected by passing a 
wire through a series of signals by means of contact- 
makers on each signal and upon their correspondin 
lever in the signal box, terminating in a bell whic 
started ringing should any contact be broken. Facing- 
points were fitted with ordinary facing-point bolts, also 
Sykes electrical point-detectors, one being fixed to each 
stock rail on a pair of points, and connected to and work- 
ing with thetongues. Both tongues had to be dead home 
before the selector was operative, and until then the point 
lever was locked by an electric lock. The block instru- 
ments used were Sykes lock-and-block instruments, which 
were electrically interlocked with the levers and signals. 
All the lights in the signals and disks consisted of 8-candle 
power glow-lamps in duplicate, and were repeated in the 
signal boxes by pilot-lights. 

The second paper. described some modern methods of 
electrically controlling a siding-connections, One 
system described was applicable to a railway where an 
electric lock-and-block system was installed. The siding 
connection was controlled by a key, the removal of which, 
from an instrument locked up all conflicting signals and 
broke down the block instruments until the key was 
returned ; no outdoor signals at the siding were necessary. 
Another system described consisted of the provision of a 
ground-box and outdoor signals at the siding, locking- 
instruments being provided at both the section and siding- 
boxes. When the siding was to be used, the switching 
in of the siding-box locked up the starting-signal at the 
section-box by means of an electric lock, and released an 
electric lock on the siding-signal, the switching out of the 
siding-box restoring the section-box signals and instru- 
ment to their normal condition. A special feature of this 
scheme was electrically locking up the entrance to the 
siding-box from the section-box. Another system de- 
scribed consisted of the provision of a ground-box and of 
outdoor signals at the siding-connection. When opera- 
tions were to be carried out at the siding, the box was 
switched in as a section-box, and electric locks on the 
signals were released; during shunting operations, the 
siding-box was treated as a section-box, and when com- 
semen the box was switched out, and the signals again 

ecame electrically locked from the section-box. 

The third paper described the system of automatic 
electric signalling in use on the Liverpool Overhead Rail- 
way, which, originally promoted to facilitate passenger 
transit to and from the docks, had developed into a line 
nearly seven miles in length, and, in addition to fulfillin 
its original purpose, provided rapid access to Liverpoo 
from two important suburbs, and by means of an electric 
tramcar system owned by the company from other 
suburbs. hen the line had been originally constructed 
as a dock-railway with many stations, automatic electric 
signals had been introduced, in order to avoid the expense 
of men and maintenance, but with the extensions in the 
suburbs the automatic system had had to be suppleniented 
at termini and junctions by ordinary mechanical oa 
The intermediate stations were divided into fourteen block 
sections ; each block had a station at its commencement, 
and since the length of the blocks was short, each station 
was equipped with only four signals, viz., one home 
signal and one starting signal for each road, the starting 
signal being practically the distant signal for the station 
in advance, A train leaving a station passed the “‘ break- 
ing” contact, putting the starting signal to “‘danger” ; 
it then passed the ‘* making” contact, which pulled off 
the home signal of the station it had just left, and the 
starting signal of the station in the rear. The circuit 
between the making contact and the other signals was 
made through a switch fixed on the arm of the starting 
signal, so that should the latter fail to go to ‘‘ danger,” 
the circuit could not be completed and the line behind 
would be blocked. The —— and ne 
were actuated by a striking- fixed on the last coach, 
so that should a train break in two, the signals would not 
be operated. This automatic esa gawd applied to all 
intermediate stations, and where the automatic system 
merged into mechanical, the alteration took place at the 
home signal in one direction, aud at the advance starting 
signal in the other, that was, on the up road the advance 
starting signal was the first automatic signal, and on 
approaching the termini the distant signal was the firat 
mechanical one. The current for working the signals 
was supplied from accumulators at 50 volts pressure ; 
two seis of twenty-seven cells were situated at each 
station, and these were charged in series from the —- 
ting-station. These accumulators also provided light to 
the stations. The — of electric energy in cur- 
rent was verysmall, Each station comprised four signals, 
each worked with a lowering current of fiva amperes at 
40 volts, and with a holding current of 0°25 amperes at 
49 volts, With a three-minute service for 20 hours a day 
each signal would be lowered 400 times, requiring there- 
fore 2000 ampere-seconds, or, say, 0°5 ampere-hour, per 
signal per day. The entire station would require 80 watt- 
hours per day, and the total system 1040 watt-hours. 
This, however, did not include the holding-off currents. 


be down 600 minutes per day, requiring 150 ampere- 
minutes, or 2°5 a Br moe or five times as much as for 
lowering. In the first few months there had been occa- 
sions of signals failing to go to ‘‘ danger;” but experience 
enabled such failures to be eliminated, and reduced the 
number of other failures, which now amounted to an 
average of only one in 14,156,857 operations. 








HIGH SPEED ON OLD RAILS. 


A Boarp of Trade report has been issued on the 
causes of the derailment, which occurred about 4 50 p.m. 
on October 10, of a passenger train between Macfin and 
Coleraine, on the Belfast and Northern Counties Rail- 
way. The report is by Major J. W. Pringle, R.E., who 
says; “‘The 4 p.m. nger train from Kilrea to Cole- 
raine, whilst travelling over the single line of way at a 
point about 2000 yards east of Coleraine station, did 
considerable damage to the permanent way, and all the 
vehicles, except the engine, were derailed. The coupling 
of the last vehicle, a horse box, broke, and the horse box 
left the road and was found standing in the ditch. Owin 
to the severancé of this coupling the vacuum-brake ac 
and brought the train to a stand in the length of about 
300 ne No one on the train appears to have been 
injured. 

‘The scene of this derailment is a straight piece of 
single line railway, ona falling gradient, in the direction in 
which the train was travelling, of 1 in 140, which extends 
for more than a mile in length. At the spot where the 
first signs of displacement and actual derailment were 
found, the permanent way was laid about 1873, and is 
therefore of old pattern. The rails are of wrought iron, 
double-headed, weighiog 79 lb. per yard when first laid. 
Some of the rails have been turned. They are in 21-ft. 
lengths, with seven sleepers to the rail. The chairs are 
of the ‘suspension’ pattern, and are stated to weigh 
40 lb. each. The ——. weigh 20 Ib. per pair, and four 
bolts are used. The ballast is of poor quality gravel and 
clay, and there appears to be about 3 in. depth of bottom 
ballast. At many points the top ballast was short both 
in depth and length. About 150 yards beyond the first 
sign of displacement, and 61 yards beyond the actual 
point of derailment, the company’s permanent way con- 
sists of 83 lb. steel bull-headed rails, resting on chairs 
48 lb. in weight, with compressed oak keys, the chairs being 
each fastened to the sleepers by two spikes and two fan;; 
bolts. The fishplates weigh 38 lb. per pair, and have four 
bolts. There are 10 sleepers to the 30-ft. length rail. 
The ballast here is broken stone. The engine (No. 22) 
was built in 1878, but has since been refitted. It is a 
six-wheeled, double-frame tender engine, with four 
wheels coupled, and was running tender in front. The 
weights on the leading, driving, and trailing wheels are 
9 tons 7 cwt , 13 tons 9 cwt., and 11 tons 9 cwt. respec- 
tively. The diameter of the wheels is 5ft.6in. ‘he 
estimated weight of the tender at the time of the accident 
was 16 tons 17 cwt. The company’s latest type engine is 
a four-wheels-coupled, with leading ie, the maximum 
weight on an axle being about 14 tons. 

‘*The evidence as to the speed of the train at the time 
of derailment is contradictory. The driver states his 
speed was 40 miles an hour, the ganger and permanent 
way men say from 60 to 70 miles an hour. The train had 
been travelling for nearly a mile down an incline of 1 in 
140. Allowing for halts at stations and getting way, the 
train is timed torun at over 41 miles an hour; so it may 
well be assumed that the driver’s estimate is under the 
mark, and that the speed approximated, if it did not 
exceed, 55 miles an hour. The description given by the 
permanent way inspector of the condition of the way after 
the derailment conveys clearly what must have happened. 
Travelling at a high speed, the stiff double-frame engine 
evidently sprung a chair on the left-hand rail, and a series 
of increasing oscillations from side to side took place. 
These oscillations were doubtless increased by the light 
tender running in front, Each time the driving wheels 
on either side struck the rail it was with inc momen- 
tum, and a series of practically increasing spreads in the 
rails resulted, first on one side and then on the other. 
The greatest out of line at one such point was 2in. The 
blows at length me so violent that either a r&il 
snapped, or spread to such an extent that the vehicles 
behind the engine hecame derailed. Whether only the 
trailing-wheels of the horse-box at first were derailed, 
and subsequently the coaches in succession, acted on by 
the violent jolts of the horse-box, appears to be doubtful. 
My impression is that the engine spread the rails behind 
it, and all the vehicles came off at the same point, The 
fact that the automatic application of the vacuum-brake 
was the first warning to the guard and driver of anything 
being wrong points rather to the derailment being of a 
simultaneous character. The permanent way atthe point 
of derailment is of old pattern ; and, as it stands, is un- 
fitted for heavy engines travelling at high s The 
rails, indeed, of high quality wrought-iron, have worn 
extremely well; the reduction in weight from 79 lb. to 
about 72 lb. per yard in 27 yearsis sufficient proof of this. 
I is to the condition of the sleepers and spikes that I 
attribute chiefly the cause of the derailment. Many of 
the sleepers are altogether worn out and boa mengcn, and 
the spikes were not infrequently either missing or 
in the chair holes, The chairs also, one of which taken 
from the site weighed 38} 1b., are light, and have not a 
sufficient bearing surface, having in view the fact that the 
sleepers are spaced at 3 ft. intervals. Until, therefore, 
the company have completed their scheme for the im prove- 
ment of their —— way, more —— as regards 
the renewal of the sleepers and chairs, I cannot but point 
out the danger that exists in maintaining high-speed 
traffic over the old pattern t way. No restriction 





Assuming each signal to be held down 14 minute, it would 


permanen 
of speed appears to have been ordered on the length of old 





permanent way under consideration, and the driver can- 


not, therefore, be blamed for running at a high speed 
along - straight piece of road where the derailment 
occurred.” } 





POWER-GAS AND LARGE GAS ENGINES 
FOR CENTRAL STATIONS.* 
By Mr. Herpert A. Humpnrey, Member, of Northwich. 
(Continued from page 815.) 

Greater Economy of Gas Engines as compared with Steam 
Engines.—Dealing now with the question of fuel economy, 
Fig. 22 shows in a very striking manner how much 
more economical gas engines and Mond producers are than 
steam engines and steam boilers. The economy is three- 
fold, because (a) the fuel for generating Mond is 
cheaper than the fuel used at central stations for along 
steam. (6) For a given expenditure of heat, the calorific 
value of the Mond gas from the producer is greater than 
the calorific value of the steam from the boiler; and (c) the 
gas ne oy utilises the heat it receives much more efficiently 
than the steam engine. Referring to the diagram, it 
will be seen that the actual results obtained at Winning- 
ton are not only far superior to the actual results for any 
central station using steam-driven plant, but are a long 


Fig. 22 Heat Consumed in Producing One Kilowatt-hour, 
(See Appendix X) 
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Heat Units in Steam or Gas reaching Engine. 


Blan Heat Equivalent of one Kilowatt-bour at Switchboard. 
SSN Cost for Fuel used. 
Note—Coal for Steam-raising is taken at 12s. per ton, \ 


Slack for Mond Producers is taken at 5s. per ton. 
§5686.P) Calorific Value of (dry) slack is 6,786 Ib. .° unite per Ib, 


way better than the ideal figures for the latter. Some 
notes on the diagram are added in Appendix X. 

_ In 1898, for eighty-three electric-supply undertakin 
in Great Britain, the cost of fuel was 47 per cent. of the 
generating cost, and 30 per cent. of the total cost per 
unit. As central stations become larger and get better 
load factors, the question of fuel economy becomes of 
increasing relative importance, as it forms a larger pro- 
portion of the total costs. 

Simplicity and Reliability of Gas Engines.—With 
-_ to the reliability of pas engines, the author is 
able to give some remarkable figures relating to a gas 
engine (called by Messrs. Crossley Brothers a 60 nominal 
horse-power gas engine), direct-coupled to a Siemens 
dynamo, in use at the works of Messrs. Brunner, Mond 
and Co., where it is employed | with steam engines 
generating current for an electrolytic process. his 
power plant has under the author’s supervision 
since it started in 1897, and all the gas used by the engine 
has been measured through a large. wet meter, so that 
the exact quantity used during two years’ -work is J 
The plant runs day and night, and hourly readings of 
output and all other quantities involved are kept through- 
out the year. The figures for the two years are given 
separately in Appendix VII., as they show the difference 
in results when working on the “hit and miss” principle 
of governing, with some missed explosions, and when 
exploding every — time with a somewhat weaker 
mixture, 80 as to keep the output about the same in both 
cases. The “ee ran, with an av output for the 
two years of 88.8 electric horse-power, for 16,930.9 hours 
out of a possible 17,520 hours, or 96.6 per cent. of the 
whole time. The running included a period of 138 days 
and nights, during which the engine was run continuously 
without a single stop. The —— indicated horse- 
power was 114.7, and the ave ermal efficiency for 
the whole of the two years was 25.1 per cent., ted 
on the indicated horse-power and the calorific value of 
the gas used. The official test of this engine is also given 
in Appendix VI., but engineers will appreciate more the 
results of steady work over long periods. The cost of 
repairs has been exceptionally low, and not a single cam 
or roller shows signs of heavy wear. The onl. parts 
renewed in two and a-half years are one set af datom 


* Paper read before the Institution of Mechanical 
Engineers. 
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rings, some valve springs, and small brass ignition- 
valves. One of the main bearings. had to be repaired, 
but this was due to neglect in looking after the lubrica- 
tion. The gas, air, and exhaust valves look as good as 
ever, and the engine is steadily improving its record. The 
consumption of coal fed into the producer averages 1.05 Ib. 
of slack per indicated horse-power hour, and the consum 
tion of oil for the last year works out at 0.0235d. per unit. 
The absence of all glands and packing is a great point in 
favour of gas as against steam engines. A few words 
should be added regarding the dynamo, which has run 
absolutely without any repairs at all. The remains of 
the original brushes are still in use, and 
the commutator has never required turn- 
ing up; it has not even been touched 
with a sheet of emery, although it has 
generated about one and a half million 
units up to October, 1900. The work of 
this gas engine is undoubtedly the best on 
record, and is only possible because Mond 
gas is of uniform quality, and free from grit 
and impurity. It is hoped, however, that 
such results will soon a matter of com- 
mon experience. a good results are 
expec from the two Jarge gas engines 
already mentioned, which Messrs. Brunner, 
Mond and Co. have added to their electro- 
lytic plant to replace modern, quick-revolu- 
tion steam engines, and for purposes of 
extension. FER, 

In considering the application of gas 
engines to central station work, it must be 
borne in mind that the large central station 
of the fature will employ three-phase alter- 
nating currents ; and the important question 
arises, are gas engines, coupled to alternators, 
suitable for running in parallel? In answer 
to this, the author has seen, at the works 
of the Solvay Process Company, Syracuse, 
U.S.A., the first gas alternator which suc- 
— accomplished such parallel run- 
ning. Jt is a 150 brake horse-power, three- 
cylinder vertical enclosed type, Westing- 
house gas engine. The cylinders are 13 in. 
in diameter, the stroke 14 in., and the speed 
300 revolutions per minute. The alternator 
is direct-coupled, and of 75-kilowatt capa- 
city, generating two-phase current of 
cycles per second at 400 volts, and running 
in parallel with Westinghouse steam alter- 
nators in the same station. No difficulty 
has been found in running this engine in 
parallel with the others. : 

The three-cylinder Westinghouse engines 
are now being made in the vertical type up 


to 1500 brake horse-power. Suchanengine é#-« 


ments on the 400 epee age Crossley engine installed at 
Winnington, the results of which are gd in = 
mdix V., Tables II., III., and IV. ig. 24, su 
joined, shows the indicator plotted progressively 
on a four-stroke base, equal to a complete cycle. The 
forces due to the inertia of the moving parts, the diagram 
as corrected for these, and the calculated turning moment 
on the shaft, are also shown. In Fig. 25, subjoined, the 
combined turning moment for “‘A” and ‘“ B” cylinders 
is plotted on a base of angular motion of the crank, and 
| from this the cyclical variation of speed has been calcu- 
later and plotted to a magnified scale, Crossley’s arrange- 





Fug.23. 





Fig. 2. 400-H.P. Gas-Engine (Crossley) working with Mond Gas. 


Indicator Diagrams, Inertia Forces, Resultant Forces, and Tyrning Moments. 
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Tho diagrams are drawn with the stroke as base; the small circles on the corrected diagram show equal crank angles. 


which the author saw under construction, had cylinders 
34 in. in diameter and 5 ft. stroke, and was intended 
to run at 100 revolutions per minute. This type is well 
suited for direct-coupling to alternators, and the illus- 
tration, Fig. 23, shows a proposed station of 30,000 
horse-power of gas engines, and gives a good idea of 
the appearance of the 1500 horse-power engine. With 
the more general introduction of such engines, there 
is little doubt that the diffculties of parallel running 
of gee alternators will be completely overcome, even 
if M. M. Leblanc’s invention of the ‘‘amortisseur” 
has not already solved the problem. With an additional 
outlay of capital, the question of paralleling the alternators 
may be completely removed, and an extremely elastic 
method of working adopted. It would consist of working 
all the gas dynamos on direct current, and using this 
current to run motor alternators. The latter would be 
situated in a separate building along with all the service 
switchboards and appliances, and would form an ideal 
installation as is ease of control, freedom from noise 
and heat, and ptability to supply electric energy in 
more than one form, so as to meet various requirements. 
Other large gas engines in Belgium and any are 


roe to in Appendices XIII. and XIV. (pages 54 
an : 

Steadiness of running is a matter of great importance in 
& gas engine, and the author has made a number of experi- 





ment of the two cylinders, so that two explosions take 
place in one revolution and none in the next revolution, 
gives a much more unsteady turning moment than the 
arrangements adopted by Westinghouse, the Premier 
Company, or Kérting, respectively ; yet the speed varia- 
tion is remarkably small. In Fig. 24, where the variation 
is shown to a magnified scale, it a) serious, bub that 
in reality it is extremely small is best shown by integrat- 
ing the speed curve and comparing the running with an- 
other imaginary flywheel loose on the same shaft, and 
moving at a uniform speed equal to the actual mean speed 
of the — flywheel. Then the relative itions of 
the two wheels are found not to differ by a degree at 
oA point in the two revolutions constituting a complete 
cycle, 

With the oo speed variation brought within such 
small limits that alternators can be 7, run in parallel, 
the ordi speed variation, as controlled by the governor, 
can be ily dealt with. In this connection, it is im- 
portant to bear in mind the wide range over which Mond 
gas will form mixtures with air of various explosive in- 


tensity. — (page 847) shows how the output of the 
engine can be controlled by controlling the quantity of 
itroke, instead of by a “ hit-and-miss” system. 


per s 
The thermal efficiency curve of Fig. 27 is seen to be suffi- 
ciently flat over a wide enough —_, to admit this kind 
of governing, without much , os of efficiency. The 400 





: Pig .25 
Diagrams showing the Combined Turning-Moments on the crank shaft for “A” and “B” Cylinder, 
and the resulting Speed Variation during one complete cycle. 





horse-power Crossley engine referred to is fitted with a 
graduated or stepped gas-die, upon which the gas-lever 
and knife-edge strike. The governor determines the 
position of this die, and consequently also the amount of 
gas admitted. The principle is, however, not new. 
Appendix V., Table IIL, gives the i speed 
variation under actual working conditions and with dif. 
ferent systems of governing. These results have been 
recorded by means of a drum, driven direct by the engine 
shaft, and carrying smoked paper upon which a standard 
electrical tuning-fork draws the vibration curves of equal 
time intervals. The apparatus was improved in some 











400-H.P. Gas-Engine (Orossley). 





These ourves are drawn on a base of equal angles of crank motion. 
Note.—The effect of friction is neglected in these diagrams. 


details by Mr. H. B. Ransome, and called by him 4 
‘*cyclometer,” and is shown in Figs. 28 and 29. 
_ With the ordinary “‘hit-and-miss” method of govern- 
ing the speed varies 0.976 per cent. on either side of the 
mean, but if the engine is allowed to — every pos- 
sible time (and this is the usual method of working at 
Maponics running is so steady that the variation 
is only 0.0937 per cent. above and below the average. It 
was intended to use the cyclometer to measure the cyclical 
—- variation, but the author found this to be so sm 
t the possible error of measuring the length of a tixed 

number of vibrations during fractions of a revolution 
was about of the same order as the differences to be de- 
termined, and in consequence he calculated the variation 
throughout the stroke as given in Fig. 24, annexed, 
This method was long and tedious, but is undoubtedly 
a accurate, although it neglects the effect of engine 
riction. ; 

Gas Producers Compared with Steam Boilers.—Turnin 
now to the subject of gas producers as compared wit 
steam boilers, it will at once be obvious that gas under & 
slight pressure is much easier to handle than high-pres- 
sure steam, and when steam mains cease to be neceseary, 
a cause of danger and trouble is removed ; also the losses 
due to condensation disappear at the same time. Tt 18 
haps of still greater importance that the working, 42 
tween producers and gas engines, can be controlled 
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automatically in the most perfect manner, so that the 
gas supplied is always equal to the gas consumed. At/ mati 
Winnington, where 1,000,000 cubic feet of gas are con- | stant. 
sumed per hour, and demands for gas are by no means | make good 
regular, there is no gasholder or storage of any kind. A 


The limits 


Fig 26 400-H.P. Gas-Engine (Crosaley) using Mond Gas 


Curves showing I.H.P. developed in each Cylinder, and the quantity of Gas used 
per droke when working with various proportions of Gas and running 
at 120 revolutions per minute. 
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Nores.—Explosion occurred at every cycle. The curves 
cover the whole range of explosibility of the gas. Weaker 
or stronger mixtures would not, under the conditions obtain- 
ing, explode with certainty. The speed of 120 revolutions 
per minute was chosen for these experiments because the power 
developed with weak mixtures was not sufficient to overcome 
the engine friction at higher speeds. With very rich mixtures, 
— occurs at irregular points in the stroke, and the in- 

icated horse-power is quentl teady. A in- 
crease of gas above 3.2 cubic feet per stroke will cause the 
charge to miss fire and the cutee to drop suddenly. ‘ The 
marked difference between the indicated horse-power for “ A’ 
and ‘“‘ B” cylinders, when consuming the same quantity of gas, 
is principally due to the degree of depression being higher in 
“B” cylinder. To get the extreme range of mixture, either 
the gas or air supply had to be considerably throttled. Con- 
sequently the total volume of mixture per stroke is not con- 
stant, and the cubic feet of gas used per stroke is not an exact 
indication of the strength of the mixture, 





Fig.27. 400-H.P. Gas-Engine (Crossley) using Mond Gas. 
Curves showing the Thermal Efficiency for vurying quantities of Gas per stroke. 
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Fig . 30. Diagram of 250-H.P. Mond Gas Plant. 
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Mond producer will respond at once to a sudden increase 
in demand for gas, whereas a steam boiler takes time to 
rise to the increased output, and the boiler foreman has his 
anxious half-hour as the peak of the load-curve arrives for 
his station. The speed of the air-blower furnishing the 
blast to the producers can be controlled by the pressure 
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of gas in the supply mains, and any fluctuation is auto- | 
call so as to keep the supply pressure con- 
within which a Mond producer will 
gas are surprising, and a producer can beshut ° f 
for over a week, and still be | Several companies have grasped this fact and adopted 





In the Mond gas plant is found a perfect system of 
producing cheap power gas, which, when combined with 
the use of gas engines, forms the —— 
scientific, and economical method of dealing with fuel. 


Fies, 28 anp 29, Toninc Fork CYCLOMETER. 


uite ready to start again at 
short notice. With producers 
the stand-by losses are re- 
duced to a minimum, and thus 
anotherserious waste is avoided 


when com with steam 
practice. It should be made 
quite clear, however, that 


when the Mond plant is ar- 
ranged for the recovery of 
ammonia, some steam, as 
shown in the Appendix I., is 
required in order to provide 
the balance of water - vapour 
necessary to saturate the pro- 
ducer-blast. This steam can 
be raised by utilising the heat 
of the exhaust gases leaving 
the gas engines, and a large 
plant has been designed, and 
will be erected, in which 
the extra steam required will 
be raised in thismanner. But 
where it is nob convenient to 
extract the heat from the ex- 
haust gases, some steam boilers 
become necessary. Such boilers 
could be gas-fired, and the con- 
trol rendered automatic. If 
the recovery of ammonia is not 
attempted, less steam is re- 
quii in the blast, and ar- 
rangements can be made to do 


without the steam boilers. In a large station, however, 
the sacrifice of the ammonia represents about 4s. 6d. per 
ton of slack. Also, as the coevee ioe is very simple, 
station engineers should welcome t 


source of economy 


with the same readiness with which they will appreciate 
the use of cheap bituminous fuel. 


all | 100 per cent., 50 per cent., and 334 


the+system, and soon there will be some 2000 to 4000 
horse-power plants at work. It is significant that the 
Northwich Electric Supply Company preferred to buy 
Mond gas, and pay as much as 2d. per 1000 cubic feet 
for it delivered under pressure on their premises, rather 
than use the water power available in the district. 

Cost.—The question of cost is the crucial test, when 
once the absolute reliability of the system is assured, and 
its recommendation must be based on the commercial 
results to be obtained. The cost figures can be fairly 
closely estimated on the basis of the Mond plant at Win- 
nington, where 150 to 230 tons of fuel per day are gasified. 
All that can be attempted in the present paper is to give 
a general idea of the cost of working a central station 
under a fixed ot of be rang oe - A dix IX, all 
charges on cai outlay for land, buildings, dy- 
namos, &c., ban capable of estimation from Sota which 
would be somewhat modified to suit each individual case, 
have been purposely omitted. The station has been 
chosen at 20,000 E.H.P., and the load factor assumed at 
Y r cent. respectively. 
The first case only applies to an electrotytic plant, but 
the other cases may well represent a central station of 
the future supplying energy in bulk. The cost of fuel, 
oil, labour, repairs, and maintenance from 0.082d, 
to wie pol aig unit sold, according to load factor and 
price of 

As regards capital outlay, the combination of Mond 
producers, emeeey plant, gas engines, and dynamos 
compares favourably with the best class of steam driven 
plant, when the boiler-house, chimney, slack-handling 
plant, foundations, and erection are included in the cost 
of steam dynamos, boilers, condensers, and auxiliary ma- 
chinery. From actual experience with 400 horse-power 
units, the cost of gas engines, dynamos, flywheels, &c., 
with foundations and erection, is 12.42). per E.H.P, 
capacity, or 16.64/. per kilowatt. Adding to this the cost 





of the complete producer and recovery plant, with its 
| buildings, &c., at 4.62/. per kilowatt (including 20 per 
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cent. reserve) a total is obtained of 21.26/. per kilowatt. 
With large units this cost would be materially reduced, 
and 16/. or 16/. per kilowatt would proably cover the cost 
with a 20,000 E.H.P. plant. 

To pass for one moment from large schemes to small 
ones, it may be of interest to state that Mond producer 
plants have been designed to supply gas for small powers 
down to 250 horse-power of gas engines. These plants 
are very simple in construction, as shown in Fig. 30 
(page 847), and work under an important patent of Dr. 

ond’s, whereby a portion of the exhaust gases from 
the gas engine is introduced into the producer blast, thus 
keeping down the temperature of the producer without 
the use of extra steam. In these small plants no recovery 
of ammonia is attempted, and the apparatus is We Bas 
tended to supply the requirements of isolated ces 
where a good power or heating is necessary. 

In conclusion, the author desires to express his thanks 
to Dr. Ludwig Mond for his kind permission to p' 
before the Institution much of the information contained 
in this paper. Most of the experiments were carried out 
for Dr. Mond at his expense, and that of the great firm 
of chemical manufacturers with which he is assoziated ; 
and through Dr. Mond’s generosity it has been possible 
for the author to embody the more important results of 
this work in the present pay The author’s thanks are 
also due to M. Adolphe Greiner, director of the John 
Cockerill Society, for the particulars of the tests made 
at Seraing, and to Professor F. W. Burstall, the reporter 
to the Institution Gas Engine Research Committee, for 
the loan of some carefully calibrated apparatus, which 
have been very useful for purposes of comparison. 

The paper is illustrated by eight plates and nineteen 
Figs. in the letterpress, and is accompanied by fourteen 
appendices : 
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and very Plant. . 

Appendix II.—Cost of One Electrical Horse-Power at 
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Appendix IIT. —Particulars of some large Gas Engines. 

Appendix IV.—Particulars of a 400 Horse-Power Gas 
Engine working with Mond Gas. 

ppendix V.—Trial of the same 400 Horse-Power Gas 
Engine coupled direct to Dynamo. Speed variations and 
records. 

Appendix VI.—Copy of Report on the Official Trial of 
a 60'N.HLP. Gas Engine (Crossley) coupled to Dynamo 
(Siemens No. 3574). : 

Appendix VII.—Report on the working of the same 
oo.N-H. P. Gas Engine. : i 

Appendix VIII.—Test of a Two-Cylinder Gas Engine 
(Westinghouse). 

Appendix IX.—Estimate for a 20,000 E.H.P. Central 
Station Gas-Engine Plant worked with Mond Gas. 

Appendix X.—Notes on Heat Consumed in Steam and 
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Appendix XI.—Precautions taken to insure Accuracy 
in Author’s Experimental Results. ; 

Appendix XII.—Table of Gases Saturated with Water 
Vapour at 760 Millimetres Pressure,.and at Temperatures 
from 0 deg. to 99 “~, Cent. : f 

Appendix XIII.—Trials on the Continent of ‘Simplex ” 
Gas Engines. : 

Appendix XTV.—Other Large Gas Engines (Oechel- 
haeuser, Otto, &c.). 





APPENDIX I. 


Tas I.—Typical Figures for the Mond Producer and 
Recovery Plant. 

The figures contained in Tables I. and II. differ somewhat from 
those given in the author’s paper* read before the Institution 
of Civil Engineers, because of the inferior quality of fuel now 
employed. When the poorer class of fuel used is taken into 
consideration, the results now stated are superior to ,those 
previously given. 


Average Analysis of Fuel (by weight): 





Slack as Calculated 

Received. on Dry Slack. 

per cent. per cent. 
Moisture at 100 deg. Cent. (212 deg. 

Fahr.) .. éo e We re nil. 
Volatile matter (excluding carbon) . 18.29 20.01 
Total carbon be * «- €2.69 68.59 
Ash.. ° . 10.42 11.40 

190.00 100.00 


Analysis of Ashes leaving the Producer. 


Ash on dried sample, by weight .. 87.0 
Carbon .. a - es ° os. se we 
Total carbon lost in ashes, &c., calculated on the fuel 

wi on =” ay 26 ée a os 5.31 
Carbon available for conversion into gas 57.38 


Calorific Value of Fuel (Tested on Dry Sample) : 
Determined by combustion in compressed oxygen, in 


a bomb calorimeter, kilogram-calories : 6786 
Kilogram-calories per ton of dry fuel , - 6,894,576 
Typical Analysis of Mond Gas (Dry). 
Volume. 
Per Cent. 
Carbonic Oxide (CO) .. ‘ 11.0 
Hydrogen (H) .. oe 29.0 
Marsh gas (CH,) ee 2.0 
Carbonic acid (CO,) .. 16.0 
Nitrogen (N) . 42.0 
100 0 
Weight of 3 cubic metre (35.32 cubic feet) 
ot dry 1020 grs. (2.24 Ib.) 


oka: <a 
Weight of 1000 cubic feet of dry gas at 
0 ies. Cent. .. Se re ks + 63.66 Ib. 
Specific gravity of Mond gas(air= 1) .. 0.7882 


* Proceedings of the Institution of Civil Engineers, 1896-7, 
vol. oxxix., page 190, 





lace | Calorific value of total 


Each kilogramme (2.2 Ib.) of (moist) fuel grasified yields : 
3 690 cubic metres (130.33 cubic feet) of dry gas at 0 deg. Cent. 
3.959 cubic metres (130.79 cubic feet) gas saturated at 15 deg. 
Cent. (50 deg. Fahr.) 
One ton of (moist) fuel gasified yields : 
132.414 cubic feet (or 3749.0 cubic metres) of dry gas at 0 deg. 


Cent. 
142,069 cubic feet (or 4022.3 cubic metres) gas saturated at 
15 deg. Cent. (59 deg. Fahr.) 
Calorific Value of Mond Gus. 


(Products cooled to 11 deg. Cent.) (64 deg. Fahr.) 
Gas Dry, Gas Saturated, 


at 0 deg. at 15 deg. 
Cent. Cent. 
One cubic metre (m3), in kilogramme- 
Centigrade units. . a “ +. 1414.3 1317.8 
One cubic foot in pound-degree Centi- 
g units ne ss as oe 88.26 82.25 
One cubic foot in British thermal unite 158.8 148.0 


gas eas a percentage 
on the calorific value of the total fuel gasified.. 84.1 per cent. 


Combustion of Mond Gas and Air. 


One volume of gas requires for perfect com- 
bustion .. w i ae ‘a - 1.15 vols. air. 
Volume of mixture before combustion 2.15 = at 0 deg. 
nt. 


e' 
Volume of products (cooled to 0 deg. Cent.).. 1.95 vols. 
Contraction due to combustion ae -.» 9.3 per cent. 


One cubic metre (35.82 cubic feet) of gas, weighing 1.02 kilo- 
grammes (2.2 Ib.), requi for bustion 1.15 cubic metres 
(40.62 cubic feet) of air, weighing 1.487 kilogrammes (3.3 Ib.), 
and yields 1.95 cubic metres (68.9 cubic feet) of products weighing 
2.507 kilogrammes (5.5 Ib.) 

The gas generated by gasifying 1 kilogramme (2.2 1b.) of moist 
slack requires 4.243 cubic metres (149.86 cubic feet) of air, weigh- 
ing 5.496 kilogrammes (12.1 lb.) for combustion and yields 7.195 
cubic metres (254.13 cubic feet) of products (at 0 deg. Cent.), 
weighing 9.243 kilogrammes (20.3 Ib.). 

If Mond gas is burnt with the theoretical quantity of air, the 
— tested on the dry sample, should show 17.9 volume per 
cent. 2. 











Specific heat of Mond gas at constant pressure .. 0.3201 
a - = volume .. 0.2321 
Ratio = 1.379 
Specific heat of products of combustion, at con- 
stant pressure .. APs ro 0.2622 
*” ra * volume 0.1922 
Ratio = 1.364 


Theoretical pr gro mete of combustion of Mond 
bg air, both being at 15 deg. Cent. (59 deg. 
‘ahr.) before combustion .. af a -. 1611 deg. Cent. 


(2932 deg. F.) 

Temperature actually obtained without regenera- 
n as a os se oe a -- 1100 deg. Cent. 
(2012 deg. F.) 


TaBLE II,—Quantity of Material entering the Mond 
ae on per one Kilogramme (2.2 lb.) of Fuel 
asified. 


Dry slack 0. of 88 
ry slaci .914 2.01 
Fuel ..\ Moisture ire 0.0860 0.19 
Steam { From air-heating tower 0.8396 1.85 
** | Extra steam added .. 1.3338 2.93 
Ale . ss ee “a oe 2.5265 5.56 
Miwcok nn . « ne “ae 
Steam decomposedin the producer .. 0.5342 1.17 
Mond gas leaving the producer. . on ee 8.7638 8.28 
Ammonia recovered, approximately .. -. 0.0100 0.02 

(Zo be continued.) 





CaTALOGuES.—The Westinghouse Electric and Manu- 
facturing Company, Limited, Norfolk-street, Strand, 
W.C., have issued another supplement to their catalogue, 
which, it will be remembered, is admirably arranged for 
such additions being included in the original binding. 
This circular deals in @ comprehensive way with belt- 
driven single-phase alternators.—The Niles -Bement- 
Pond Company, New York, issue a catalogue in which 
prominence is given to the announcement that the offices 
of the companies—the Nile Tool Works, Pond Machine 
Tool Works, Bement, Miles, and Co. and Crane Works, 
Philadelphia—are now at 23 and 25, Victoria-street, 
Westminster. There are several illustrations of well- 
known works showing the eetetinn of the many types 
of the companies’ tools.—Messrs. Siemens and Halcke, 
Markgrafenstrasee 94, Berlin, S.W., send us a catalogue 
dealing with their electric productions, with particular 
reference to their successes at the Paris Exhibition. 





RaILway AND Harpour EXTENSION IN TRANSCAUCASIA. 
—Preparatory work is going on with the view of con- 
structing a new railway from the station Adshikabul, on 
the Transcaucasian Railway, through the valley of the 
Aroreos, as far as Dshulfa, in the Government of Erreran, 
and from there through Persian territory into Asiatic 
Turkey, where the town of Diarbekir is likely to become 
the terminus. From there a branch line is projected in 
a northern direction, intended to rejoin the Trans- 
caucasian Railway not very far from Batoum. Two 
Russian engineers are understood to be the promoters of 
this scheme. An extension of the Vladikawkos-Rostow 
Railway from Zarizyn to Tscheliabinsk is under con- 
sideration. The plan is understood to have been worked 
out in detail, but no ticulars have, so far, transpired. 
The works at the dikawkos-Rostow Railway are to 
build two more trains de luxe, similar to thoee built for 
the Great Siberian Railway, and which are intended 
for the St. Petersburg-Tiflis traffic, which will be opened 
on the completion of the Derbent-Baladohary section. 
The harbour of Petrowsk, on the Caspian Sea, has 
pont much too small for the increasing traffic, and it 

as now been decided to extend the south pier about 
1000 ft., in addition to which a protective dam, of 750 ft. 
length, will be constructed to prevent influx of sand. 


THE DIRECT-CURRENT ARC. 


On Rapid Variations in the Current through the Direct- 
Current Arc.* 
By W. Duppztt, Wh. Sc., Associate. 
(Concluded from page 801.) 
Musicat Arc, 

A DIRECT-CURRENT arc of suitable length and current, 
between solid carbons, will give out a musical note if it 
be shunted with a condenser in series with a self- 
induction, as in Fig. 9, even though the source of supply 
of the current be perfectly constant and the arc be 
— as far as possible from any outside cause of 

isturbance, 

I find that the musical note is produced by oscillatory 
currents flowing in the circuit composed of the condenser 
F, the self-induction L, and the arc, Fig. 9, and its pitch 
is determined by the periodic time of this circuit—that 
is, on the relation between the capacity, self-induction, 
and effective resistance of the circuit. Neglecting the 
resistance, which it will be shown later must be smal), 
the periodic time of the circuit r = 2 +/ L.F., and this 
has been found, by judging the pitch of the note by ear, 
to be approximately correct, so that for lecture purposes 
Kelvin’s law can by this means be easily demonstrated. 

It must be remembered that although we have an alter- 
nate current through the condenser and self-induction, 
the source of supply is not an alternating one, and that 


cite y an 
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it is the arc itself which is acting as a converter and 
transforming a a of the direct current into alternating, 
the frequency of which can be varied between very wide 
limits by altering the self-induction and capacity. The 
upper limit I find to be about 10,000 <> per second, and 
the lower limit, if such exists, is well below 500 ~ per 


second, 
It has long been known that a train of oscillations of 
almost any frequency can be obtained on discharging a 
condenser through a suitable inductive resistance ; but, 
of course, these oscillations have a rapidly decreasing 
amplitude; and the means of supplying energy to such a 
circuit so as to maintain the amplitude of the swings 
constant, other than by means of a varying source of 
wer having the same periodic time as the circuit, has 
loon wanting. It is, therefore, necessary to inquire 
under what conditions it is possible for the arc to cause 
the source of direct current to supply the energy neces- 
sary to maintain the oscillations in the condenser circuit 
when once they have been started. ee 
If the resistance in the main circuit in series with the 
arc is large, and if the 5 V be a small instantaneous 
change in the P.D. between the terminals of the arc, 5 A 
the corresponding small change in the current through it, 
and r the resistance of the condenser circuit, not includ- 
ing the condenser; then, during the time this small 
change lasts, spfficient energy may be supplied to the 
condenser circuit to make up for the energy dissipated 
there, in ohmic losses, if the following conditions are 
fulfilled (see Appendix IT.) : 
6V . 
1, —., negative. 
xr 
5V . 
2. sa’ numerically greater than 7. 
The question is, can the arc fulfil these two conditions ? 
Messrs. Frith and Rodgers} have experimentally deter- 
mined the value of ay, which they call the resistance of 


the arc, for various arcs, and they found that while ca 


was always + when both carbons were cored, it was, on 
the contrary, always — when both carbons were solid ; 
and that it was as emall as —2 ohms for a 4-ampere solid 
arc. Now the resistance of the condenser circuit, 7, 
external to the condenser, can easily be made less than 
2 ohms, so that the arc can fulfil both the necessary 
conditions. : € 

I will now describe some observations on the musical 
arc which tend to confirm the above conclusions. 


Arcs between solid carbons for which a is always 
negative work well, while those between cored carbone, 
for which ; + is positive, I find will not work under avy 
conditions. 


The largest negative value of 2 given by Messrs. 





* Paper read before the Institution of Electrical Engi- 
neers. ‘ 
+ Proceedings of the Physical Society, 1896, vol. xiv., 








The plant will also be increased, 





page 307, 
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Frith and Rodgers is 2 ohms for a 4-ampere solid arc, and 
it is probable that it did not exceed 2.5 ohms for the 
smaller currents, viz., 3 to 3.5 amperes, which I used. 
According to the above conditions, 2.5 ohms should be 
the limiting resistance of the condenser circuit; by 
experiment it was found that when the resistance of this 
circuit was increased to 2.4 ohms the oscillations stopped, 
and could not be restarted. 

It is evident that besides the resistance there are other 
causes, such as hysteresis, which tend to dissipate the 
energy in the condenser circuit and stop the arc 
giving its note. The hysteresis in an iron-wire core 
introduced into the self-induction will instantly stop the 
note. Any complete circuit such as a ring of wire placed 
near the self-induction has the same effect. 

On several occasions before the importance of these 
causes of the dissipation of the energy was , con- 
siderable trouble was experienced in tracing the reason of 
the arc failing to give its note. As examples, in one case 
it was traced to an ammeter and in another to the tinfoil 
in the condenser which were acting as short-circuited 
secondaries to the self-induction coil, which had been 
placed too near them. : ; 

The relation between the self-induction, capacity, and 
frequency can be very easily demonstrated by playing a 
tune on the arc by varying either the capacity or the 
self-induction by means of a keyboard. Another method 
of varying the self-induction is by spouting or bringing 
closer together the turns of the coil, as if playing on a 
concertina, the relative positions of the turns determin- 
ing the self-induction and the pitch of the note. The 
musical arc can be used as a means of comparing self- 
inductions ‘or capacities by comparing the pitch of the 
notes produced. : 

The ‘“‘enclosed arc” will work equally as well as the 
open arc, though the note given out is not so audible 
owing to the globe; but it can easily be made so by 
taking advantage of some of the telephoning effects 
mentioned in Part I. 

The alternating current through the condenser circuit 
may be as large as from 3 to 5 amperes R.M.S. value, and 
the direct current in the main circuit also varies consider- 
ably, depending on the amount of resistance in the 
circuit. This condenser current is sufficient to show 
experiments with alternating currents which do not 
require much power, and is very convenient in many 
cases for lecture purpos?s, as the frequency, and any 
changes in it, are at once evident from the pitch of the 
note given out by the arc. Magnetic space telegraphy 
can eagily be demonstrated on a small scale by using the 
self-induction coil as the transmitting circuit. Several 
arcs can be u in series when more power is required 
in the condenser circuit than can be obtained from one 
arc alone. 

For the convenience of those who may wish to repeat 
these experiments, I append a table of good working 
conditions for open and enclosed arcs. The exact figures 
need not be strictly adhered to, as the musical arc will 
work over a wide range of conditions. It may perhaps 
be well to mention that only condensers suitable for high 
voltages should be used, as although the P.D. arc is only 
«d = the P.D. condenser rises to several hundred 
volts, 


Table of Data of Musical Ares. 


Open Arc. Enclosed Arc, 

_ Carbons both solid. Conradly. Electra. 
Diameter on .. 9mm. 13 mm. 

Arc length ... .. 156mm. 1:0 mm. 

1 current .. iu ... 9°5 amps. 5 amps. 
Resistance in series R. ... 42 ohms. about 28 ohms. 
Self-induction of L .. 53x10-3h. =5'3 x 10-Sh, 
Resistance of L and leads 0°41 ohms. 0°41 ohms. 
ie” of condenser F.... 1‘1 to 54 mf. 1°'1 to 5:4 mf. 
R.M.S. current through 

Condenser when capacity 

=5'4 mf. ... "ss +. 3 amps. 4°5 amps. 


Metat Exxotropes SwitcH ConTacts. 


In connection with the above experiments the attempt 
was made to replace the carbons by metal electrodes, 
when I found that on trying to shunt the metal arc 
with a condenser it went out, no self-induction except 
that of the leads being used. Of course, whether 
the arc is extinguished or not depends on the capacity 
sed to shunt it and on the other conditions of the 
cucuit; thus in the present case, with a 3-ampere arc 
between 6 mm. diameter copper electrodes and a resist- 
ance in series of from 50 to 60 ohms, it was found that 

€ arc was always extinguished when shunted with a 
condenser having a capacity from 0°6 to 5°4 mf., though 
—_ the smaller condenser, 0°6 mf., and longer arc 
lengths the extinguishing was not quite so certain. 
handensers larger than 5°4 mf. were not tried, though I 

fave no doubt that they would prove even more effective. 
. 18 experiment is very instructive as showing how 
a soon the metal arc becomes practically non-conduct- 
— — the current through it is interrupted ; for if we 
— er that the current through the arc is reduced to 
ar at the instant of first connecting the condenser, 

remains zero unless the arc relights, then the time 
ey for the 0°6 mf. condenser to charge up to 
(l—— ) or 63 per cent. of the supply voltage, i.¢., 126 


€ 


voles, is about a of a second. So that we may con- 
coe that if the current through the metal arc is inter- 
~ for about one twenty-seven thousandth of a second, 
eo woplying about three to four times the normal 

tage,“ will not cause it to relight. This is very 








eos 
Direct. current metal arcs as above usually require a 


-D. roughly about 


different from the case of the arc between cored carbons, 
for it is well known that the current through a 10-ampere 
cored arc may be interrupted by opening a switch in 
series with it for, say, a quarter-second, and yet the arc 
will relight on closing the switch again, owing to the high 
conductivity of the vapour left, when the arc is extin- 
tinguished. The comparison is, however, not quite a fair 
one, as it might be expected that with the larger current, 
viz., 10 amperes used with the cored arc, more conducting 
vapour would exist than with the 3 amperes used for the 
metal arc, and that it would therefore take longer for the 
vapour column of a 10 ampere arc to cool down and 
attain a high resistance than that of a 3-ampere arc. 

In order to make a fair comparison, the metal elect- 
rodes were replaced by cored carbons and a 3-ampere 
arc obtained under as nearly as possible the same con- 
ditions as the copper arc. This cored carbon arc could 
not be extinguished even on shunting it with the largest 
condenser, viz., 5°4 mf, and it was found necessary, 
in order to make the cored are go out on shunting, 
to reduce the current through it to below 1 ampere; 
but with such a small current the arc is rather unstable 
and liable to go out even when not disturbed in any way. 
Two solid carbons were also tried, and. the effects were 
found to be intermediate between the cored arc and the 
metal arc, as a 2-ampere solid arc could just be put out 
by shunting with the 5°4 mf. condenser, whereas the 
3-ampere metal arc always went out on being shunted 
with a condenser of a small capacity as 06 mf., as 
already stated. 
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The correct method of finding out whether the are will 
relight in any given case after it has been extinguished 
on suddenly reducing the current through it, is the fol- 
lowing :--Let A, Fig, 10, be a curve which might be 
drawn between the P.D. which will have to be set up 
between the electrodes to relight the arc, and the time 
that has elapsed since the arc was extinguished ; and 
the curve that connects the actual rise in P.D. between 
the electrodes (7.¢., between the condenser terminals) and 
the same time. Then the condition for the arc to relight 
is that the curve B touches or cuts the curve A. 
Unfortunately we do not know much about the curve A 
between P.D. required to relight the arc and time, except 
that it starts from the P.D. at which the arc was burnin 
at the instant it was extinguished, and attains a fin 
constant value equal to the P.D. required to spark across 
between the electrodes, We can, however, form some 
idea of the steepness of the curve A at the commence- 
ment, for we know that, if the arc fails to relight, the 
curve A lies between the ordinate at the time of con- 
necting the condenser and the curve B, that is the 
ordinate at time nought. The shape of this latter curve, 
which represents the P.D. between the terminals of the 
condenser during charge, can be calculated from the 
known data of the circuit; thus with the copper arc 
mentioned above, which is just extinguished by shunting 
with a condenser of 0°6 mf. capacity, E.M.F. in circuit 
being 200 volts, resistance 56 ohms, and self-induction of 
leads neglected, the curve B will start with an initial 
steepness of about 6 x 10° volts per second. In — of 
this very rapid rise of curve B, it will generally fail to 
intersect the curve A for the 3-ampere copper arc, so that 
the apparent resistance of the copper arc seems to in- 


With cored carbon electrodes the arc under similar 
conditions could not be extinguished by shunting with 
5°4 mf., so that since the initial steepness of the curve B 
was }th, or about 7 x 10° volts second, this curve 
always intersected the curve for cored carbons. 
Further, I think that the curves would still intersect, 
that is the cored arc would relight, if the initial steepness 
of B had been even many times smaller, so that the rate 
of increase of a t resistance of the cored arc after 
interruption of the current is many times smaller than 
with the copper arc. In what has been said above, I 
have neg] the unknown self-induction of the leads, 
so that the figures given must be considered as only 
rough approximations. Nae ae 

he extreme rapidity with which it is to 
increase the P.D. between the terminals of the metal arc 
in order that it may relight again after the current 
through it has been ped, explains the fact that it 
seems impossible to maintain an alternate current arc 
between metal electrodes at ordinary frequencies and 
P.D.’s of even several hundred volts; and that it requires - 
a P.D. as high as 2000 volts to maintain a metal aro, as 
found by Herr Arons.* ‘ 
Bn berate Sapageo Ra se np in we with te i 

re y a highly inductive one as shown in Fig. 
the curve B will be me Aa in shape, and with 
ditions inserted under Fig. 11 the charge of the condenser 
will be oscillatory as shown by B, Fig 10, the maximum 
P.D. attained if the arc fails to eo at all being many 
times as high as the E.M.F. of the source of supply. 
Although the arc is = out on shunting with a condenser, 
it does not follow that it may not have really relit and 
gone out again several times, corresponding with each 
swing of the condenser, before it is 7 left extin- 
guished owing to the dying away of the oscillations ; and 
this is probably what occurs when the curve A is not very 
steep, as in the case of cored carb In this case the 
maximum rise in P.D. will be limited by the shape of the 
curve A, and by the amplitude of the oscillations being 
rapidly damped, due to conduction through the arc. 

his high rise in P.D.—caused by the sudden annulli 
of the current through the self-induction when the me 
arc is extinguished on shunting it with a condenser—is 
very serious, as the following experiment shows. A 3- 
ampere arc between two copper electrodes 6 mm. diameter, 
the conditions of the circuit being those given under 
Fig. 10, was shunted with a condenser 5°4 mf, capesity. 
This caused the arc to go out, and so high a rise in P.D. 
to be produced that the insulation of the leads broke 
down, a spark passing from a to b accompanied by a 
report. hen, however, I substituted carbons for the 
copper electrodes, no report was heard, nor was apy 
serious rise in P.D, noticed. 

The next experiment tried was to connect the condenser 
permanently as a shunt to the metal electrodes, and then 
to attempt to strike the arc, the circuit being arranged as 
in Fig. 11. I found that it was impossible to strike an 
arc between metal (Cu., Fe., Al., and Brass) electrodes 
if the capacity of the condenser F, Fig. 11, exceeded 0°1 
mf.—even although an E.M.F. of 200 volts was used— 
and that on separating the electrodes the sudden interrup- 
tion of the current through the self-induction seb up 
oscillations in the circuit and a high rise in P.D. between 
the terminals of the condenser, similar to that produced 
when the metal arc was extinguished by shunting with a 
condenser, as explained above. The condition that 
determines the possibility of striking the arc is similar 
to the condition that governs the relighting of the arc 
after the current through it has been reduced to zero as 
explained above. For corresponding with each ition 
of the electrodes as they separate, there is a certain P.D, 
required to start the arc, and if the relation between 
position of the electrodes and time be known, then a 
curve between P,D. required to start the arc and time 
can be plotted similar to curve A, Fig. 10 above, and the, 
intersection or otherwise of this curve with the curve B’ 
determines whether the arc will strike or nob. 

The practical interest in this subject of the striking of 
the arc lies in the fact that when the attempt is made to 
interrupt a steady direct current flowing through an 
inductive circuit by means of a switch with metal 
contacts, an attempt is really made, at the first instant, 
to strike a metal arc between the contacts; and if these 
contacts be shunted by a condenser which prevents the 
arc from forming, a high rise in P.D. will occur. If, 
however, the arc was allowed to form, the time during 
which the break takes place would be lengthened, and no 
such great rise of P.D. would be produced. This rise in 
P.D. has been mathematically investigated by Mr. 
Jobnsont+ on the assumption that the arc does not form; 
and putting the data given under Fig. 11 into his 
equation, I find that the rise in P.D. is just over 2,000 
volts as compared with 200 volts the K.M.F. in the 
circuit. It is, therefore, of importance when it is required 
to prevent these rises in P.D., on breaking the circuit to 
so choose the substance of the switch contacts that the 
arc shall not be prevented from forming, or be suddenly 
extinguished by the action of the condenser; that is to 
say, that arcing at the switch contacts should rather be 
encouraged than otherwise, of course always supposing 
that no special method such as a non-inductive resistance 
shunting the switch be provided to dissipate the energy 
stored in the self-induction. 

The following experiments illustrate the importanca of 
the nature of the switch contacts and of the condenser 
which shunts them. The circuit used was that shown in 
Fig. 11, the arc being replaced by a switch with brass 
contacts, and the data of the circuit being those given 
below the figure. When the condenser F' was discon- 
nected, and the insulation between a and b was made to 





* Wiedermann’s Annalen, vol. lvii., page 185. 





crease at a very high rate after the current through it is 





30 volts. 





stopped. 


+ The Electrician, 1900, vol. xlv., p. 281. 
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consist of a single thickness of paper, I found that the 
circuit might be made and broken by means of the 
switch, either quickly or slowly, without the paper 
between a and b being pierced. After reconnecting the 
condenser F, however, every time the switch was 
opened the paper was pierced, and even three thick- 
nesses of the paper could not withstand -the rise in 

D. that ocourred. The steady P.D. required to 
pierce one thickness of the paper was found by a sepa- 
rate experiment to be about 550 volts, and that re- 
quired to pierce three thicknesses about 1,500 volts; so 
that without the condenser shunting the switch the rise 
in P.D. on breaking the inductive circuit was under 500 
volts, but with the condenser as a shunt to the switch was 
over 1,500 voits, showing that the metal arc must have 
been almost completely ae as the maximum 
value of the P.D. calculated above on the assumption of 
no arc forming at all was only just over 2,000 volts. 

The influence of the nature of the contacts of the 
switch on the rise in P.D. which occurs when the switch 


is shunted by a condenser is very marked ; thus with the | h 


metals, copper and brass, serious rises in P.D. were 
always found to occur; with solid carbons as contacts the 
rise was much less, and with cored carbon contacts was 
inappreciable. 

reaking the circuit between metal contacts under 
tap-water, or shunting the metal contacts while in air by 
gy dipping into water, also prevented any serious rise 
in P.D. 
Tt was also found that resistance or self-induction intro- 
duced into the connections between the condenser and the 
oa greatly reduced the rise in P.D. on opening the 
switch. 

I attempted to use an electrostatic voluometer to mea- 
sure the rise in P.D. ins of the rough method of the 
piercing of paper; but although the voltmeter was sufti- 
ciently sensitive to read steady P.D.s much below that 
45 to pierce the paper, it failed to indicate the rises 
in P.D.’ This is probably due to the short time the rise 
in P.D. lasts. There are two practical cases in which 
capacity shunts the switch contacts to which I will refer. 

The first is the ordinary induction coil in which the 
circuit is the same as Fig. 11, the switch being replaced 
by the contact maker. this case a high rise in P.D. 
is requized, so that the nature of the contact points should 
be such that the arc can be completely extinguished by 
as small a condenser as possible; for the rise in P.D. if 
the arc is completely extinguished, will be the higher the 
smaller the capacity of the condenser. It is evident, 
therefore, that carbon would be very unsuitable for the 
contacts of an induction coil. This has lately been shown 
to be the case by the cay ae 4 of Mr. titie,* who 
finds that with a slow break the maximum -length of 
spark obtainable between the terminals of the secondary, 
using 
able w 
rupted at the break being the same in both cases. 
think that if cored carbons had been used, a much 

-¥ disparity in the spark length would have been 
ound, 

The second case is that of a switch or circuit breaker 
connected with a concentric cable so that the capacity 
shunting the contacts is supplied by the distributed capa- 
city of the cable. Whether this distributed capacity in 
practical cases will have the same effect as a condenser 
shunting the contacts, as suggested by Mr. Johnson, is, I 
think, a matter for further experiment. If it has, then 
serious rises in P.D. are to be apprehended on inter- 
rupting a direct current, though an inductive circuit, by 
means of metal contacts, the capacity of the cable form- 
ing a shunt to the contacts. 

Assuming this to be true for direct currents, may not 
some of the breakdowns of concentric cables supplying 
power by means of alternating current be also due to the 
sudden quenching of the arc at metal contacts, and not 
to the fact that the current is an alternating one? I 
suppose, of course, that the attempt to interrupt the cur- 
rent is made at some point in the period when the current 


en carbon contacts are used, the current inter- 


is large. 

Before concluding this paper, I wish to express my 
indebtedness to Professor Ayrton and Mr. Mather, of the 
Central Technical College, not only for allowing me to 
carry out the experiments in the laboratories of the Col- 
lege, but also for the valuable assistance and advice the 
have given me during the course of the experiments. 
also wish to express my thanks to the many students who 
have hel me from time to time, and especially to 

essrs. Brown, Watson, and Fithian. 

ConcLusIONs. 

If the current be suddenly increased through a direct- 
current arc between two solid carbons, the P.D. and cur- 
rent increase together for less than about dye second, and 
at the end of this very short time the P.D. decreases with 
an increase of current in the ordinary way. 

If the current through a direct-current arc varies by as 
little as 3 per cent. from the mean, and if the frequency 


* Phil. May, 1900, vol. }., page 146. 





— contacts, is nearly 24 times that. obtain- | ‘ 
{| higher s 





of these superimposed variations is even as high as 4300 
© per second, a variation in the light emitted by both 
the + crater and the vapour column can be detected. 

A rapid periodic variation of the order of one part in 
10,000 from the mean current will alter the vapour column 
of the are sufficiently to produce sound-waves; and a 
variation of one part in 100 will produce sound-waves 
even at frequencies as high as 30,000 co per second. 

The arc is affected by such small changes of outside 
conditions as sound-waves produce. 

The direct-current arc can be used both as a telephone 
receiver and transmitter. 

In the direct-current humming arc the P.D. current 
and light emitted v. periodically, the frequency of 
these variations being the same as that of the rotation of 
the arc as a whole, and of the pitch of the sound emitted. 

In the direct-current hissing are are the P,D. current 
and light emitted vary very irregularly, the larger and 
slower variations corresponding with a rotation of the 
arc as @ whole, and the smaller and more rapid to the 

issing ag may 4.¢., the oxygen of the air obtaining 
access to the crater surface, as demonstrated by Mrs. 
Ayrton. i 

Under certain, conditions the direct-current solid arc 
will emit a musical note when shunted by a self-induction 
in series with a condenser. en emitting the musical 
note, the direct-current arc transforms direct-current 
energy into alternate.current energy, the frequency of 
the. latter being determined by the self-induction, 
capacity, and effective resistance of the oscillating circuit. 
The pitch of the note emitted may be used as a means of 
comparing self-inductions and capacities. If a direct- 
current arc shunted with a condenser of several 
microfarads capacity, the arc will gwd be ex- 
tinguished if the electrodes are of metal, and not if they 
are of cored carbon, the resistance in series with the arc 
being non-inductive. If the resistance in series with the 
arc highly inductive, then, when the metal arc is 
extinguished by shunting it with a condenser, a violent 
rise in P.D. cccurs between the terminals of the arc. 
The rise in P.D. that occurs when an inductive circuit is 
broken by means of a switch, the contacts of which are 
shunted by a condenser, is much higher if their contacts 
are of metal than if they are of cored carbons, owing to 
the condenser extinguishing the metal arc formed at the 
contacts more suddenly than the arc formed when carbon 
contacts are separated. 


APPENDIX I. 
ON THE RESISTANCE OF THE CORES OF CORED CARBONS. 


I do not remember having seen it pointed out that the 
much greater stability of arcs between cored carbons than 
of those between solid carbons can not be very well due 
to the high conductivity of the material of the core, while 
lace in the carbon, for the cores have generally a 
ific resistance than the solid carbon which 
surrounds them, as the following experiment shows :— 

Three carbons were taken—two cored and one solid— 
of the same nominal diameter (11 mm.), and a current of 
9°9 amperes was passed through them. The drop of volts 
was measured along a length of 20 cms. of each after they 
had attained a steady temperature. 

Each of the three carbons then had a hole 3°16 mm. 
diameter drilled through it, so as to completely remove 
the cores of the co carbons and the centre of the 
solid carbon, and the drop of volts was remeasured as 
before. .The results are hag in the table below, from 
which it appears that drilling a hole in the solid carbon 
increased its resistance-7.8 per cent., whereas drilling the 
same sized hole (which removed the core and a small 
amount of the solid carbon) in a cored carbon of the 
same make only increased its resistance by 2.1 per cent. 

Allowing for the fact that a small quantity of solid 
carbon was removed along with the core in drilling, the 
specific resistance of the core, of one make of cored 
carbon, was about sixteen times that of the surrounding 
solid carbon, and in the other the specific resistance of 
the core was practically infinite. 


in 





Make of Carbons. 


“Brush” | 


| mm. | mm. 
Mean diameter “ Si nu 10.95 | 10.70 
Mean diameter of core ris Se, | 2.84) 2.82 
Drop of volts along 20 cms. before | 
a. us tee ae a | et 
Drop of volts along 20 cms. after | 
Se cin aw of AO | | 
Per cent. increase of resistance due | 
vo oes air on ed TA} AL.) Ze 
- pecific resistance of core 
ae Specific resistance of ae 7” Tae 
ing solid carbon 











APPENDIX II. 

On THE CONDITIONS WHICH GOVERN THE CONVERSION 
or Direct CURRENT INTO ALTERNATING CURRENT IN 
THE MusicaL ARc. 

(See Fig. 9.) 
Let E and C be the E.M.F. and current through the 
-cells, when there is no oscillatory current through 
the condenser circuit. 

Let V and A be the P.D. and current through the arc 
under the same conditions. 

Let R be the resistance in series with the arc, including 
that of the cells.: © 

Let r be the resistance of the condenser circuit. 

Let 5V be a small change in the’ P.D. arc which pro- 
duces a current 3¢ h‘the condenser circuit 
for a time 5¢, and let 6V and consequently 31 be 

assumed to change sign at the end of each interval 


Le FA andl 0 be th orresponding chan 
7 an eC ing ¢ in A and 
C; E being assumed constant. me “3 
The energy supplied to the condenser circuit— 


during one interval 6¢ = (V + 6 V)(+ 8%) 5¢ 

, next 4,  8t=(V —8V)(- 31) 8¢ 

Total during one complete period 2% t = 2313 V 51 

a en in ohmic losses during 2 4¢ = r 
4 t. 


In order that, during each complex period 2 6 ¢, ene: 
may be supplied to the condenser oivents, we must Save’ 
578 V positive. 

And in order that this supply shall make up for the 
ohmic losses we must have 
bi8V> vr (51) 
Now 
Si-3c-—=H8A 


and 


wav= (1438) (0) 


.*. for a supply of energy to condenser circuit as 


must 
be negative and numerically less than R. 
Supposing pM negative, then in practice the second 


av 
A 


condition is always fulfilled, or ; + R would be nega- 


tive and the whole circuit unstable. 
Next the condition that sufficient energy be supplied 
to make up for the ohmic losses gives 


bi SV Sr(8tP 


and as 578 V is positive, 
ie Ae S| 
“ov > 
1 3A 
-r{ — aad Oe 
"(mz *a¥)5 
.*. to obtain best supply of energy to condenser cir- 
cuit we require R very 4 and r very small. 
Suppose Fs may be neglected, compared with : = 
condition becomes 


then 


$V 
et tag 
A: 

Thus it is possible if a is negative and numerically 
greater than r, for the condenser circuit to receive suffi- 
cient energy during each very small complete oscillation 
to compensate for the energy dissipated in ohmic losses 
during tbe oscillation. For larger oscillations, similar 
bub Bes complicated expressions will probably be re- 
quired. 





BELGIAN BriquETres.—The —- of briquettes from 


Belgium in the first ten months of this year were 
496,146 tons, as compared with 443,640 tons in the corre- 
sponding period of 1899, and 559,941 tons in the corre- 
sponding period of 1898. October figured in these totals 
for 56,805 tons, 45,617 tons, and 69,255 tons respectively. 
The exports of Belgian briquettes to France in the first 
ten months of this year were 296,962 tons, as compar 
with 240,509 tons and 261,686 tons in the corresponding 
periods of 1899 and 1898 respectively. 
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Tele. Address, — London.” 


Prey Portland Cement 


COMPANY, RUGBY, 
MANUFACTURERS OF 


Portland Cement 
“rhea — Stre — Best ity. 
sreeeaic eas. Established 1865. 
nt, Rugby. BROOKS, Manager. 
Prttland Camant of the Best 


Quality, manufactured by F. C, BARRON & CO., 
ose Mildred’s Court, Poultry, E.Q., and — 
Cement Works, Rainham, Kent. 3910 


wewage Purification, 
Ridgway’s Patent. — 


| Sewage Distributing Apparatus 











| Retaining and Flushing Valves, 3 


are absolutely automatic in their a 
and actuated by the flow of the Sewage itse! 
“Souz Licenszrs:” MATHER & PLATT, Phin: M 
Engineers, Salford Iron Works, MANQHESTER. 4366 





ranes.—Steam, Electric, 


BYOp ACEC and HAND, 
of all as ireene ee. 
GEORGE BUSSELL & OO, 
Motherwell, near Glasgow. 


ohnson & Phillips, Tel 


ELEOCTRIO LIG is 


© 
= 
=) 





tic Light 

Seer ol kinds. Arc Lamps. Electric Trans- 

of Power Plant. Cables and Wires, 4291 
ines. 


(s- En 
izes 3 to 80 B. ~*~ always 
Prices on sopticeeee to THE F RWARD 
NEERING ©O., Lrp., Siaeae 





4263 | constructed a large number of successful 


877 Qi 


The hia Sas ILL 


SHIPBUILDERS AND ee 
CONTRACT* FO 
SOREW STEAMERS eee ape pan up to 85 miles 
an 


hour. 
PADDLE STEAMERS with drau; hts of in. or more, 
MACHINERY Soho for ts built abroad. 
STERNWHEEL STEAMERS have. been: found by 
experience to be the best type of vessel for stialloy 
river ‘navigation, and of-these Messrs. Yarrow’ have 
examples 

for all parts of the world. Es 


ochran’s Vertical 
Multitubular Boilers. 


See page 4. 


Engines for Launches, 
YACHTS AND BARGES. ‘ i 
Send for Lists. Od 3551 
VOSPER &, CO.,'Lrp.; Broap Street, PoRTsMOUTH. 


‘Porrestt & Son, Ltd. "essex, © 
And 101, LaapENHALL Street, E.C. 

SHIP,- YACHT, LAUNCH and BOAT BUILDERS 

and ENGINEERS. See Illus. Advt., p.'24. 


[avincible (j2uge (asses. 


BUTTERWORTH BROS., Ltd., 
Newton Heath Glass Works, 
Manchester. 


Y I ‘he Pulsometer PatentSteam 
PUMP is, and always has been, the MOST 
ECONOMICAL’ PUMP of its class, ‘and ‘when fitted 
with the GREL ARRANGEMENT a further saving of 25 to 
50 per cent.'of Steam is’ effected, and’ any statements 

to the contrary are capable of easy disproof. 
Send for List No. 7. 8862 


7 | F ulsometer Engineering Co. L? 


NINE) ELMS IRONWORKS, LONDON, 8.W. 


= yan Patent. 


‘Wter-Tube Bolles. 


USTRATED ADVERTISEMENT APPEARING 

















9753 








om Pas 43, Dec. 21, AND BEVERY FOURTH WEEK. 


Poplar, London. 





Fyelsby” (Sables & Wires 


THE TELEGRAPH MANUFACTURING CO., Lrp., 


HELSBY, 


Near Wi in. 


4851 
4, KING KING STREET, COVENT GARDEN, W.C, 


(Thomas Kell & Son, Litho- 


graphene, &e., Pp ened pe ry description a 
Pike Coreies ‘Ayohitest Y> 
Pathe orm yore amor and Pictorial 


Engra 
ia beat ate ben Paper Drawing, Photo-litho- 
ee Covent Garden, W.0, 0d84@8 


oF Meting and 


Refrigeration. 
Over 4500 Machines Sold 


For use both on Jand and board ship. 


Ti LINDE BRITISH REFRIGERATION CO., Ip., 
35, Queen Victoria Street, London, E.C. 4823 


cA. Gg M2™Ford, 


OULVER STREET. WORKS, COLCHESTER. 
On Avummatry axp War Orrice Lists. 


anD 
i, cae QW. | Vicr. St., E.C. 











PATENT, WATER-TUBE BOILERS as suppli 
MAS. “Salamander,” 4000 LLHP., ity fora lange 
ber of first-class Torpedo Boats and Pinnaces. 


gyri en ag 


Avro tet AG pOUPLEX STE 
Machinery, on orga rae salt ORS and duly 


Hesse 


ern a Aor 





Re th 


|i Edwards Air “Pump 
. SYNDICATE, Lrp., 
8, Crown yoy Qup BROAD STREET, 
‘For Illustrations eae page 92 in our issue of Dec. 14. 
[=p proved : Briquette Plants 
and ‘FUEL-MAKING. MACHINERY. _10 tons to 








{arrow & Co., Ltd:, London, H 


Od 4749 |- 


unter and Ezsiish, 


ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDG: 


WATER VALVES, ORANES, LOOK GATES, 
&e. PUMPING MACHINERY. 

HUNTER’S gy ng FLOATING _ 
FOR DOOKS, 


Boiler Tubes, a and Steel 
Edwin Lewis & Sons, » ss12 


tke Commas Se EO. Wolverhampton. 


ej oseph Ait 
[= TPlabes and i ee 
WORKS, : 


_ GREAT BRIDGE, STAFFORDSHIRE. 8854 
LONDON: 46, QUEEN VICTORIA STREET. 


@) ames Russell and Sons, ‘Ld., 


CROWN TUBE: WORKS; WEDNESBURY. 
London Warehouse: 108, Southwark se 8.E. 
Warehouse : 6, Mark Lane, Bri 
Birmingham Warehouse : 114, Colmore 
+ Manchester Warehouse ; 83, King Street West. 


L&L 
[lubes and Fittings. 


Lyd and L}ry4, L4 


Birmingham. 














See Advertisement, page 62. 8879 


D»vey: Paxman & Co. L?- 


ENGINEERS, COLCHESTER. 
MAKERS OF 
Steam Engines and. Baitleek 
All Sizes up to 1500 HP. 


WINDING, PUMPING and HAULING, and especially 
for ELECTRIO LIGHTING. 














200 tons. per day. — RICHARDS  stisROPKINS, | $ 
Britannia tne n Works, Newport, ‘Mon, ss a Advertisement, page. 37. 
ocomotive Tank ‘Engines FERRE TE 
MANNING, WARDIE AND COMPANY, 
See BRITISH ALUMINIUM CO., Luvtrzp, 
e En ne Works, Leeds. Od j : 
See their Pitlasteabed yPicbeirntuonny page 83. 9, Victoria Street, 8. W. 4183 





SEcue Steel Railway Tyres 
and AXLES and on gag of every description. 
HENRY BESSEMER & OO,, Laren, 


PATENT EVAPORATORS AND CONDENSERS, &o, 


(ard & Rayner; 


LONDON. 





SH : 
See Advertisement, page 39. 4106 See Advertisement, page 32. 
D Patent ; 
G€'S uyaroPueumatic A8h Hjector, P R. Jackson & Co., Limited, 
ai, ay ry of ae 9 = — bt ges a e Satrorp Rotuixe Muis, MANCHESTER. 
es ear Of vessel.—. 

Guewant, Sara Archies ted’ Surejar | TOOTH WHEELS, STEEL. CASTINGS, DYE AMOS 

ii Biniter Buildings, Billiter St., London, E.0. 4209 | MOTORS, 





[sca Found: y and 
ENGINEERING COMPAN 
Railway Plant and General Engineers. 

G witches, Crossings, 


Turntables, Water Cranes, 

Girders, Bridges, Roofs, Pipes, ps, 

bo saan Tanks, Engines, nets, Cranes. 
orks: aid T, MON, 


London Office : 4367 
10, BUSH LANE, CANNON STREET, E.C. 


Brush Tube Co., Ltd., Bir- 
MINGHAM. WELDLESS STEEL. TUBES 
for all classes of Boilers, Shafting, Boring Rods, 
gy veer Work, &c. Hot or Gold Finish. 
Telegrams : “British, BirminenaM.” 4215 


Schiele Patent. Fans and 


bay 8 any quantity of air. Highest 
ee oe SCHIELE UNION ENGI- 
G 00, Sear liard Street, Manchester. 
Telegrams : ‘‘ Schiele, Manchester.” Tel. No. 989. 4352 








MOST OF THE dia sy COMMERCIALLY 


Pour ~ Mills 


On the Thames, the Humber, the Mersey and the 
Clyde have been constructed by us, and the total 
capacity of mills-erected on our system is now 
to about four times the average total annual ' 
the United Kingilom. ey \ 












Robe & Co.,. Ltd, 


canis WORKS, LINCOLN. 


STEAM ——e ot of ll in k A ae 
ELECTRIC LIGHT pee POWER INSTALLATIONS. 





79, ‘ QUEEN, VIOTORIA STREET, EO. - 





RAILWAY OARRIAGES, TRAMWAY 


Ht, Nelson & Os 


snaiimneihdty “2 - mh) 


Gteam Cranes, Excavators, 











STEAM WINCHES 
J. H. WILSON & 00. Lp., SANDHILL, 

London Office : 15, Viororia Sr.,"WratMinerar, 8.W. 
wss| FJ athorn, Davey and Co., 
LEEDS. 

PUMPING MACHINERY 
For Mines, Water : and 


._. Gene ee lee 
DAVEY'S DIFFERENTIAL ENGINES’ AND _ 





ro) APPLICATION.’ 
See’ Mlustrated Advertisement, Dec. oy page 42. 
HIGHEST AWARD, PARIS, 1878, 


(Gjoldsworthy’s J Emery, . 
Emery Cloth, 





MANCHESTER. 





Various Typzs FOR 


ALL OCuassEs or Work. F * = 
Sturtevant F)ngineering Ce. 


147, QUEEN VICTORIA STREET, LONDON. 
Guaseow, BERLIN, STOCKHOLM, MILAN, AMSTERDAM. 


Dry- back Boilers, 


JOHN FRASER & SON, — 


Millwall Boiler Works, LoNpox, 


Adjoining North Greenwich ‘Station, & ER 2750 








olden & Brooke, . Ltd, 
Manufacturers of 


The “SIRIUS” INJECTORS, the ‘ “SIRIUS” STEAM 
TRAP, Brooke’s Patent SEPARATOR, &c. 
mnivs ee West Gorton, MancuusTsr. 3088 





GOLD M 


is: EXHTBITION—AWARDED. 
[)tckhan’ 8 ”s Patent Sus 





it 
We B. Da §= 
Turbines, Rice & Flour 
26, Marx Lana, Lonpo! Lowpox. 
ranes (axD” powEns). 


ed =. 
Handbook of rg ee 


OP ho 
ee and Londbee Lourep, 22, Wi 
London 


W.H Bott Lon 





a Patent G tone Breakers 


And Ore Crushers. ™” 
Patent . Central- 


W illans’ 
VALVE ENGINES: for ELECTRIO LIGHT. 


nos oe oa, WELLANS SSOBENSON,  Luuan, 











by Warwickshire tear 
a ie: 
Risen Mochinery 
(Patent Dry Air Oarbonic System), 


700 choc tia co tail sea 


eS 
te. 3920 Gturtevant. 














__ BNGINEERING. 





He Dr 28, 1900. 











K irss College, London. 


ENGINEERING, ARCHITECTUBE, AND APPLIED 
SCIENCE cacao baad FAOULTY OF 


LENT TERM COMMENCES THURSDAY, 
JANUARY 17th. 


PROPESSORS. 
MECHANICAL ENGINEERING—Davip 8. Carrsr, 
M.A., M. Inst. C.E., M.1.M.E. 

OIVIL ENGINEERING—Hewnry Rosinson, M.Inst.0.E. 
ELECTRICAL ENGINEERING—E. Wi1son, M.L.E.E. 
oe. PHILOSOPHY—W. G. Apams, M.A., D. Sc. 
AROHITECTURE—RB. Etsey Smits, A.R.1.B.A. 
CHEMISTRY—J. M. Tomson. F.R.S., F.1.C. 
MATHEMATIOS—W. H. H. Hupson, M.A. 
METALLURGY —A. K. Hontixeton, A.R.8.M., 


M.I.MLE. 

GEOLOGY and MINERALOGY—H. G. Szz.ey, F.B.S. 

RESIDENCE of STUDENTS. — There are a few 
rooms vacant in the College. 

EVENING CLASSES 

are held for Civil. Mechanical and Electrical Engineer- 
ing, Workshop Practice, Architecture and Building 
Construction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics, and all Science Subjects. 

ADVANCED EVENING and SATURDAY MORNING 
OLASSES in conjunction with the Technical Educa- 
tion Board of London County Council will be held in 
EVENING és .. Otvil Engineering, Mechanical 
Engineering, Electrical Engi- 
neering, Architecture. 
ee Physics, Physi- 


to— 
ARY, 
F 72 


Saturpay MORNING. . 
F ti d all informati 1 
‘or prospectuses an' information app! 
THE SECR 

King’s College, Strand, W.C. 





| ee Land Commission. |* 
—SURVEYOR and DRAUGHTSMAN 


(21-28).—FORTHCOMING EXAMINATION, 
9th January, 1901. 

The date specified is the latest at which applications 
can be received. They must be made on forms to be 
obtained, with particulars, from the SEORETARY, 
Civil Service Commission, London, 8.W. E 866 


(junard Lite 


The Steamers of this Line come alongside the 
Liverpool Landing-stage to land or embark Passengers 
without the intervention of tenders, and London 
Passengers depart from or arrive at the Riverside 
Railway Station on the Quay adjoining 

ROYAL MAIL STEAMERS FROM 
LIVERPOOL, vA QUEENSTOWN, 
TO NEW YORK anv BOSTON, 
Torspay and SaTurpDayY. 

Saloon fares from £12. Second Cabin from £8, in- 
cluding free rail ticket London to Liverpool. Third 
Class from £5 5s., according to steamer and season. 

Through bookings to China, Japan, New Zealand 
and Australia, also to all parte of the United States 
and Canada, including Klondyke, &. Third Class 
Passengers by New York steamers booked to Boston, 
Philadelphia and Baltimore, without extra charge. 
Third Class outfit free. 

THE CUNARD STEAMSHIP COMPANY, Lr., 

8, Water Street, Liverpool. 











| oem 





TENDEBS. 


PROPOSALS FOR DREDGING THE CHANNEL OF 
» BUBA, CARDENAS BAY, ISLAND OF CUBA. 


Sealed Proposals will be 


received at this Office, 90, Rio Street, Matanzas, 
Ouba, until Two o'clock p.m., January 3ist, 1901, 
and then publicly opened, for the DREDGING of the 
CHANNEL OF BUBA, Cardenas Bay, Island of Cuba. 
Specifications, Blank Forms and all available in- 
formation wil) be furnished upon application to this 
Office or to that of the United States Consulate, 
London, where Plans are on file. Fll 
DIEGO LOMBILLO OLARK, 
Ingeniero Jefe. 


RANGOON MUNIOIPALITY. 
AMENDED NOTICE. 
CAST-IRON WATER PIPES, SPECIAL CASTINGS, 
VALVES, &. 


Gealed Tenders for the Supply 
VAL 








of over 2000 tons of C.-I. PIPES, CASTINGS, 
VES, &c., will be received by the Secretary, 
ig Municipality, Town Hall, Rangoon, up to 
the arrival of the mail leaving London on Friday, the 
18th January, 1901. 
Copies of the Plans and Specifications will be for- 
—— to applicants on receipt of a remittance of 
6. Gd. 
Tenders should be sent in sealed covers and endorsed 
“ Tender for jo 
The Municipality does not bind itsel* ta accept the 
lowest or any Tender. 
OGILVY, GILLANDERS & CO. 
Sun Court, 67, Cornhill, E.C., 
10th December, 1900. 


METROPOLITAN BOROUGH OF POPLAR. 


Notice is Hereby Given, that the Council of the 
above-named Borough is prepared to receive 


enders for the Supply of an 

ELECTRIO ORANE to lift a maximum load of 

5 tons, with a Return Block, the electricity supply 
being continuous current at 460 volts. 

A copy of the Specification and Form of Tender, 
together with all further information, y, upon 

ymrent of £1 1s., be obtained from rough 

lectrical Engineer, at the Electricity Works, Glaucus 
Street, Bromley-by-Bow, E. The amount of the 
deposit will only be returned after a bona fide Tender 
has been received and opened by the Council. 

The Council does not bind itself to accept the lowest 
or any Tender. 

Tenders, endorsed “‘ Tender for Electric Crane,” to 
be delivered to the undersigned on or before the 
16th day of January next. 

LEONARD POTTS, 
Acting Town Clerk. 


es me 1900. ees ock eg F70 
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AYR CORPORATION TRAMWAYS. - 
PERMANENT WAY, ROADWORK, &c. 
[the Time for the Delivery of 


TENDERS for the above has been EXTENDED 
to the 4th JANUARY, 1901, wire a.m. 


. YOUNG, of railway stores and material of a railway company 
Council Ohambers, Ayr, Town Clerk. | or good firm of contractors, and be able to produce 
25th December, 1900. F 69 | testimonials as to personal character and qualifications. 





COUNTY BOROUGH OF SALFORD. 
The River frwell Conservancy Committee invite 


[lenders for the Supply of 


about 500 yards of TRAMWAY, 2 ft. gauge, 
including Curves, Points, Crossings, &. ; a Hoist for 
Tram babs cna to drawings; Rolled Steel Joists for 
Tram Bri , two Tram Portable Turntables. All to 
be delivered at the Sewage Works, Weaste. 
Particulars may be obtained at the Borough 
Engineer's Office, Town Hall, Salford, on and after 
January 2nd, 1901. ‘Tenders, endorsed as above, 
addressed to the Chairman of the River Committee, 
must be delivered to me not later than Two p.m. on 
Wednesday, the 16th — next. . 
L. CG. EVANS, Town Clerk. 
Town Hall, Salford, 28th December, 1900. F 68 


METROPOLITAN BOROUGH OF HACKNEY. 
STEAM ROAD ROLLER. 
The Borough Council invite 


[lenders for the Supply and 


DELIVERY of a 12-ton Compound ROAD 
ROLLER. 

Each Tender should be accompanied by an illustra- 
tion and detailed description and Specification of the 
Roller in respect of which the Tender is made, and 
the time at which delivery can be made should be 


tated. 

Tenders, sealed and endorsed ‘‘ New Steam Roller,” 
to be delivered at the Town Hall, Hackney, not later 
than Five p.m. on Thursday, the 10th January, 1901. 
The Council does not bind itself to accept the lowest 


or any Tender. 
By Order F 62 


GEORGE GROCOTT, 
Acting Town Clerk. 


TO BUILDERS. 
THE METROPOLITAN ASYLUMS BOARD invite 


[lenders for Alterations and 


ADDITIONS to LAUNDRY MACHINERY and 
FITTINGS at St. Anne’s Home, Herne Bey Kent. 

A copy of the Conditions of Cont lan, Specifi- 
cation, and Form of Tender may be obtained at the 
Office of the Board (corner of Carmelite Street), 
Embankment, E.C. 

The Tender must be upon the form issued by the 
Board, enclosed in a ed envelope, and endorsed 
“Tender for Laundry, St. Anne’s Home,” ressed 
to the Clerk of the Board, and delivered at the Office 
4 the Board by Ten a.m. on Thursday, 17th January, 
1901. 

The Managers do not bind themselves to accept the 
lowest or any Teoder. 

(By Order), T. DUNCOMBE MANN, 
Clerk to the amar 
40 








_ 24th December. 1900. 


EAST INDIAN RAILWAY. 
The East Indian Railway Company ie prepared to 


ve 
[renders for the Supply and 
DELIVERY of :— 
PORTLAND CEMENT, 
neat Reettengen to Son ee eS 


Tenders are to be sent to the Secretary, marked 
“Tender for Portland Cement,” not later than One 
o'clock p.m. on Wednesday, the 2nd day of January 
proximo. 





The sage a f reserves to itself the tb to divide 
the order, to decline any Tender wi it sein 
ing a reason, and does not iteelf to accept the 
lowest or any Tender. 


For each Specification a fee of £1 18. is charged, 
which cannot colar any circumstances be returned. ; 


Order, 
O. W. YOUNG, Officia Secretary. 
Nicholas Lane, London, E.C., aioe 
27th December, 1900. F 85 


SOUTHAMPTON CORPORATION TRAMWAYS. 
Contract No. 8. 


CONSTRUCTION OF TRAMWAYS (St. Mary’s Street 
Section), and RECONSTRUCTION of the EXISTING 
TRAMWAY in Canute Road. 


The Corporation invite 


r | Yenders for the Construction 

of about 14 miles of TRAMWAY, and the 
RECONSTRUOTION of about } of a mile of EXISTING 
TRAMWAY on the above routes. 

a and Form of Tender may be obtained 
at the Borough Engineer’s Office at Southampton, on 
payment of a fee of Guineas, which will be 
returned on receipt of a bona fide Tender, and copies 
of the Plans and Specification may be i » but 
not obtained, at the Offices of the Consulting Engineers, 
Mesers. Krixcaip, WALLER & MANVILLE, 29, Great George 
Street, Westminster, on and after the 28th December, 





900. 

The Contractor will be required to pay not less than 
the minimum standard rate of wages for the time 
being in each branch of the trade at the date of the 
Contract. 

The Corporation do not bind themselves to accept 
the lowest, or = Tender, and the Contractor whose 
Tender is acce shall enter intoa formal agreement 
under geal with sufficient sureties for the due perform- 
ance of his Contract. ed Tenders, endorsed 
“Corporation Tramways, Tender for Contract No. 8.” 
must be forwarded to me before Noon on the 7th 


day of January 1901. 
R. R. LINTHORNE, 
Municipal Offices, Southampton, Town Clerk, 
December, 1900. F 50 











APPOINTMENTS OPEN. 


Wanted, a Manager for 


Boiler Works in Yorkshire, with full experi- 
ence and good connection in boiler and kindred work. 





WEST AFRICAN GOVERNMENT RAILWAYS. 
fp Nwo Experienced Rail- 
WAY ASSISTANT STOREKEEPERS 
are REQUIRED on the above Rail 
Candidates must be between 25 and 80 years age, 
and have had experience in the issuing supervision 





Men with foreign or colonial experience preferred. 
Salary, £20 per month, with free quarters, free 
out and home, and liberal leave allowance 
on half pay. 
Applications, stating age and experience, and ac- 
companied by copies (not originals) of testimonials 
and names and addresses of references, to be marked 
* Assistant Storekeeper,” and addr to Messrs. 
SHELFORD & SON, 354, Great George Street, 
Westminster, 8.W. F 53 


TO ELECTRICAL ENGINEERS. 





Services of a Fully Qualified 


ELECTRICAL ENGINEER, who has had ex- 
perience in the construction of electrical tramways, 
and who will be directly responsible, under the 
Council’s Chief Engineer, for the work of construction 
or reconstruction for electrical 
tramways now belonging to, or hereafter to be 
acquired or constructed by the Council (other than 
those otherwise provided for), and for the proper and 
efficient working of the generating station, plant and 
electrical equipment of the tramways when con- 
structed or reconstructed; and he will be required 
nad hs mana such other duties as may be assigned 


The salary attached to the appointment will be 
£1000 a year, and the gentleman appointed will be 
required to give bis whole time to the duties of his 
office, and to conform to the Council's lations in 
respect of the Superannuation and Provident Fund, 
in the benefits of which he will participate. 
Forms on which application for the appointment is 
to be made can be obtained from the Olerk of the 
Council, Spring Gardens, 8.W., and the latest time 
for receiving applications is Ten o'clock a.m. on 
Monday, 14th January, 1901. 
Personal canvassing of members of the Council is 
strictly prohibited. 

G. L. GOMME, 


Clerk of the Council. 
County Hall, Spring Gardens, 8.W., 
28th December, 1900. F80 


SIR JOHN CAS8S’S TECHNICAL INSTITUTE, 
Jewry STREET, AupsaTE, E.C. 








The Governors of Sir John Cass’s Foundation are 


prepared to receive 
A Pplications for the Appoint- 


MENT of PRINCIPAL of their new Technical 
Institute in Jewry Street, Aldgate, which will rank 
as a London Polytechnic. The Principal will be 
required to devote his whole time to the work of the 
Institution, his full duties commencing on Ist 
September, 1901. The stipend will be £500 a year, 
and a fal arrangement will be made in order to 
secure the advice and assistance of the Principal 
elected in the equipment of the Institution during 
the next few months. Applications must be received 
on or before the 26th day of January, 1901, on forms 
which, together with full particulars respecting the 
duties of the appointment, can be obtained on appli- 
cation to the undersigned. 
W. H. DAVISON, 
Clerk to Sir John Cass’s Foundation, 
St. Dunstan’s Chambers, 
10a, Idol Lane, Eastcheap, E.C. F 64 





BOROUGH OF ROTHERHAM. 
APPOINTMENT OF ELECTRICAL ENGINEER. 
The Corporation invite 


A pplications for the Post of 
BOROUGH ELECTRICAL ENGINEER. 
The gentleman appointed will have to take entire 
ce e of their Electric Supply Department and the 
running of the Central Station. Applicants must be 
familiar with the working of a three-wire continuous- 
current system of supply. 

The salary will be at the rate of £200 per annum. 
Applications, stating age and experience, and ac- 
companied by copies of not more than four recent 
testimonials, must be received at my Office, — 
oon on 





traction of the] MAR 


n Influential Man Require 
to represent « Jarge British eather 

Snape ine baling and aeons ania 

class man.—Address, E 365, Offices of egal, 


he Lancashire & Yorkshire 


RAILWAY OOMPANY REQUIRE 
Engineer’s Office a DRAUGHTSMAN ex rennin 
7 peng Bape - - a DRAUGHTSMAN 
experien in the general wor! rman: y 
“ey of . er | engineer oie sia 
ritten applications, stating age, experienc 
expected and references, to = nba yg ay 
CHIEF ENGINEER, Lancashire & Yorkshire Railwa: 
Hunt’s Bank, Manchester. F% 


Wanted, at Once, Leading 


DRAUGHTSMAN for machine tool work: 
must be thoroughly acquainted with the latest 











eon swe _ ee prac pice. — hoe » Stating ex. 
7 perience 8a required, to DEAN, SMI 
The LONDON COUNTY COUNCIL requires the BRACE, Lrp., Keighley. ’ TH ~ 





Wanted, first-class Draughts- 


MAN accustomed to large Corliss engine 
work. None but experienced men need apply,— 
Applicants to state age, experience and onlay to 

ARKHAM & CO., Lrp., Broad Oaks Ironworks, 
Chesterfield. E 8 


anted, first-class Draughts- 


y MAN for large factory near London ; must be 
quick and energetic, able to design, and take charge 
over other draughtsman.—State age, experience and 
salary required. by letter, to D. O., care of Axssorrs, 
$2, Eastcheap, London, E.C. Fe 


Draughtsman, Experienced, 

REQUIRED; one accustomed to marine 
engineering preferred. — Apply, SCOTT - SNELL, 
PHILLIPS, L1»., 51, Victoria Street, 8.W. F 59 


Draughtsman Wanted, 


accustomed to laying out tools, machinery, 
foundations, &c.; must be quick and accurate,— 
Address, stating age, wages and experience, BOX 
No. 366, at HorncastTLEs, Cheapside, E.C. E 959 


Wanted, for a large Works 


in South Wales, a young MECHANICAL 
DRAUGHTSMAN accustomed to general engin 

and electrical work; must be quick, accurate an 
energetic. State age, experience and salary required, 
— Address, E 998, Offices of ENGINEERING. E 998 


[taughtsman (well - experi- 
enced) WANTED, accustomed to direcs eae 
steam pues ly, stating age, reference, 

















req' 
Cornwall Works, Birmingham. uu 


Hngineer Draughtsman 
ANTED, for North of England, capable of 
designing large electric power engines.—Address, 
F 83, Offices of ENGINEERING. F883 


@) Unior Draughtsman Wanted. 
5 ge pe somes 0) ae" one 
where em ’ ex A 
CRAPTON'S, Bedford.” waist? 7 


Wanted, One or Two Smart 


JUNIOR DRAUGHTSMEN in the London 
office of a firm of general engineers ; must be qu’ 
accurate and neat tracers. Preference will be given 
to those who have had experience in getting ow 
weights and making other simple calculations. State 
age, salary required, and give full 

training.— Address, E 950, Offices of ENGINEERING. 


Hyectrician Wanted, thorough- 
‘A jy capable of designing dynamos and motors, 
and superintending their manufacture. State re 

F4 














past experience and salary required.—Address, 
Offices of ENGINEERING. 


anted, at Once, Engineering 
ASSISTANT experienced in design and con- 


structor of steel bridge work and roofs. Salary, £150 
per annum. Applications, stating age, expe 











“Electrical Engineer,” not later than and accompani ies of three recent test 
Monday, the 14th day of January, 1001. __| to be delivered at office, not later than Thursday, 
Oanvassing in connection with this appointment is January, 1901 
strictly forbidden, and will be held to disqualify. s s. 8. PLATT, 
Particulars of the duties of the post can be obtained | ‘Town Hall, Rochdale Borough Engineer. 
on application. 28th December, 1900. 
y 


er, 
H. HAMPTON COPNALL, 
Town Clerk’s Office, Rotherham. F47 


BATTERSEA POLYTECHNIC, S.W. 





repairs of heav 
. The Governia Tail require the _ | FOREMEN F TTERS and TURNERS. Apri Be 
ervices of a Skilled Mechanic | stating see, experience, Sit, orfices of ENGINEERING. | 
for Engineering Workshops. GPEC TE RD 4 
For particulars send stamped addressed ie © anted a first-class Foreman : 
before Wednesday, January 2nd, .1901, to the FITTER a Tonéen, 009 ustomed to hydraulle : 
SEORETARY. F 64 a EITTER, in Londen agement of ney Bee 





Wanted, for a large Engi- 


neering establishment, a young and energetic 
FOREMAN MANAGER for the fitting shop depart- 
ment; must be well up in modern machine practice, 
thorough knowledge of cost of production and maximum 
output ; good prospectsand increasing salary tosuitable 
man. Applicants to state age, previous experience, 
and enclose copies of recent testimonials.—Address, 
E 965, Offices of ENGINEERING. E 965 





Wanted, a Practical Repre- 


SENTATIVE for England by first-class 
German steel works (cast-steel) ; engineer preferred.— 
Address, giving full particulars, F 57, Offices of 
ENGINEERING. F 57 


anted, in the North of 


England, first-class MAN to take entire c 
of drawing office in large works ; engaged princi 
on light work ; must have ex in the manufac- 
ture of interchangeable parts, and able to design 
r-savin; Ss and 





W anted, for a large Steel 
Works in South Yorkshire, ASSISTANT — 

ENGINEER (about 30), with previous experience in” 

machinery. Also one or two 





work, &. State, inown handwriting, full par! ~ 
e, experience and wages required, and if society 
non-8 ety.—Letters only to FOREMAN, om 7} 
Dixons, 195, Oxford Street, W. 


Working Foreman Required; 
must be used to piece-work and on 
saving tools; good mechanical training and “ we 
to electrical work preferred fo fot? Starting IaH: 
5 0 

ae Address, 055, Offices of ENGINEERING. E 955 
for 

ry 


Millwright. _ Wanted, 10 
ood nerv.— 











] steelworks in the North of Eng! 
g steady, and energetic FOREMAN thorough 
ee in rolling mill plant and machinery 
A 


ress, F 67, Offices of ENGINRERING. : 


5s. —A large 








remium Pupil 
ineerin 


Firm i South London, 

cmaiaet es for ‘manufacturing printing 
Shines, brickmaking machines, hydraulic 
lifts, &c., are OPEN to 














fiden 
F 66, Offices of 


icant dale dl reat 


labou! g appliances. State age, experience 
salary mired. Must have held similar position.— 
cdeen, F 52, Offices of ENGINEERING. 


—Terms and all 
F 62 cans ot Wiss, Lid 3) 













UGHTSMAN, Taneyss i . 
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Ship.— Addre 
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Dec. 28,1900.) Re 


%, 


_ ENGINEERING. 














Ee S 


sal. 
preferred.— 


Winteda good alevouudelant - wv taco Poe eke acs co domes ea cr een ia GRAPHIC STATICS. 
casatet Sirdar Sa| THE PRACTICAL ENGINEER” POCKET-BOOK | vm 1 Schlsay tt Bagnts fiat tome, 
Peay required 3 piece-work aystem.  Scotohman for 1901. Thoroughly revised and enlarged. A marvel of engineering literature. now =, Orane Jibs, tc. Size 
vamos acessories  o Tne * PRACTICAL ENGINEER.” Published | vor. tc tie Breve, publication early date 
every Friday. Price 2d. Subscription 10s. per annum, post free to any address, at home gen & 00:, 


ngineering (Mechanical and 
Metallurgical). — WANTED, 4 well-educated 
young GENTLEMAN as pupil.—Address, W. D, KEES, 


including copy of the Practical Engineer 


Pocket-Book for 1901. (See above). 
THE TECHNICAL PUBLISHING 00., LTD., 31, Whitworth Street, MANOHESTER, and all Booksellers. 


8 & 0, Gb, Chapel Street Victoria Street, London, & W 
“2 Sones Street West, evcneiicantinaa ay 








Consulting Engineer, Metropolitan Bank Ch - 
Swansea. 45 


ivil Engineer has a Vacancy 
for an ARTICLED PUPIL. Premium required. 
—ENGINEER, Hout & Barns&y Railway, Hull, 





F5t 


Vacancy for Young Gentle- 
MEN (aged 15 to 25) in several engineering 

and electrical works, London and Provinces, as pupils, 
to train for appointments in above. Premiums, £30 
upwards. Board and lodging, optional, at 13s, weekly. 
References to over 150 past pupils, all now with good 
engineering appointments. — BOX D., 78, Temple 
Chambers, City. F 61 
Firginecring Pupil.— Vacancy 
with Firm (Government Contractors) manu- 


and gas 
E 752, 
E 752 








facturing latest types of machinery. oil 
en ines, &0.; moderate premium.—Address, 
Offices of ENGINEERING. 


Arts Advt. Cutting Agency 





Now READ YT. 
PRIOCH, £1 11s, 6d. 
Demy 4to, Half-Calf, 400 pp., with over 500 Figures and Tables. 


ELECTRIC GENERATORS. 


—— 2 ~~ 
HORACE FIELD PARSHALL 
— AND — 


HENRY METCALFE HOBART. 





Lonpon: Offices of “ENGINEERING,” 35 & 36, Bedford Street, Strand, W.C. 








forwards suitable advts. from trade, tech ical 
and daily papers (London and Provincial) to those 
seeking appointments. Prospectus postfree. Mention 
 ENGINEERING.”—231, Strand, London, W.0. E958 


SITUATIONS WANTED. 











" . > 
Pichardson’s _ Engineers 

AGENCY r tfully invites FIRMS having 
VACANCIES for ENainxers, WoRKS MANAGERS, 


DRAUGHTSMEN, FOREMEN and others, to forward par- 
ticulars of their Requirements. Strictest confidence 
aranteed. No charge to Employers.—65, Imperial 
ildings, Ludgate Circus, London, E.O. 4293 


(fentieman (A.M.I.M.E. ), 


Engineer to London representative of famous 
German engineers, is OPEN for similar APPOINT- 
MENT, or as assistant general manager or traveller ; 
exceptional scientific, practical and commercial 
abilities. Address, F 44, Offices of ENGINEERING. 


Fepgineer (25), Mechanical 
Sciences Tripos, Cambridge, three years’ shop 
and office experience, DESIRES EMPLOYMENT ; can 
also invest capital as partner, or enter firm with a view 
to partnership.—Address, F 22, Offices of ENGINEERING. 


Firgineer (31), with excellent 
training and varied experience of high-class 
work, able designer, linguist and correspondent, 
WANTS responsible POST.—Address, F 71, Uffices of 
ENGINEERING. F71 














Gecretary or Representative to 
mechanical or electrical concern. POSITION 
WANTED as above; age 25, Salary, £120; works 
and commercial experience ; first-class testimonials.— 
Addrese, F 73, Offices of ENGINEERING. F 73 


° ’ . 
Bssfinisher, 13 years’ experi- 

ence, acquainted with modern methods, has 
had six years’ drawing office experience on machine 
tools, DESIRES POSITION ; first-class_testimonials. 
—Address, F 65, Offices of ENGINEERING. F 65 











PARTNERSHIPS, 





artnerships.—Gentlemen 


; (practical engineers) desirous of entering esta- 
blished Engineering concerns, are invited to.commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
are given and required.--WHEATLEY KIRK, PRICE 
and CO., 46, Watling Street, Queen Victoria Street, 
London, E.C.; and Albert Square, Manchester. 


ELECTRIC 


Demy 4to, Handsomely Bound in Half Morocco, 678 pp., Illustrated, and containing 
many Tables, Diagrams, and Working Drawings. 


AND 


TRAMWAYS, 


THEIR CONSTRUCTION AND OPERATION. 
By PHILIP DAWSON, Assoc. M. Inst. C.E., M.I. Mech. E., M.I.E.E. 


Revised, Enlarged, and brought up to Date from ‘* ENGINEERING.” 


Price, £2 2s. Weight 7 lb. 


RAILWAYS 





Lonvon: Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 








CURREINT EDITION OUT OF YFPRINT. 





1901 EDITION 


Electric 


Revised, Enlarged, and Brought Up-to-Date. 


“Engineering” 


POCKET-BOOK 


OF RULES, FORMULA, DIAGRAMS AND TABLES. 
By PHILIP DAWSON, Assoc. M. Inst. C.E., M.I. Mech. E., M.I.E.E., 


Author of “‘Euxctric RaILways AND TRAMWAYS.” 


IN THE PRESS. 
Price 12s. 6d, net. 


Traction 





Lonpon : Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 








ngineering Firms of Good 

_ REPUTE open to admit partners or desirous 
of selling outright, are requested to communicate with 
the undersigned, who have numbers of clients open 
for such—WHEATLEY KIRK, PRICE & CO., 46, 
Watling Street, Queen Victoria Street, London, E.C. ; 
and Albert Square, Manchester. 3889 


RRichardsons Require Partner- 


SHIP OPENINGS in Mechanical and Consult- 
ing ENGINEERS’ businesses for Clients (experien 

eers) with ample capital. Strictly confidential. 
essrs. RICHARDSO: ENGINEERS’ AGENCY, 65, 
Imperial Buildings, Ludgate Circus, London, E.C. 4293 








heatley Kirk, Price & Co. 


(Established 1850), MECHANIOAL and 
ELECTRICAL VALUERS, AUCTIONEERS and 


ARBITRATORS. 
VERAGE VALUATIONS 
area £2,000,000 ANNUALLY, 
46, Watling Street, Queen Victoria Street, 
London, £.C.; and 
Albert Coan rag 4 Manchester. 
elegrap reeses : 
Manchester Office, INDICATOR. London Office, InpIcEs. 


Bronze. — Partner Wanted ; 


must have a good knowledge of iali- 
ties and other metals, able to i rod ry ee engl 





WANTED, &c. 


French Engineer, in addition 
to own speciality, has opportunity to REPRE- 
SENT firms of ENGINEERS and SHIPBUILDERS, 
or to be an AGENT for marine business in French 
sea-port and the country.—Address, F 48, Offices of 
ENGINEERING 


Agents Required for Olivoline 
in 


districts unrepresented. A perfect lubri- 
cating oil, durable and non-gumming ; 30 years in use. 
—DUNCAN, WATSON & CO., Oil Refiners and Waggon 
Sheet Manufacturers, Dashwood House, New Broad 
Street, London, E.O. 4879 














with small capital, to extend present bosiness.— 
Address, P. P., 105, Cad: Gard w. F8 


Practical Engineer and Ship- 


builder.—Gentleman, of large and varied experi- 
mee, is OPEN to NEGOTIATE for a partnership'in a 
golng concern.—Address, E 991, Offices of ENGINEERING. 


artnership.—A Civil and 


Mechanical Engineer, of 18 years’ rie t 
pome and abroad, WISHES to ARRAN E with ’ 
Consulting civil or electrical engineer who needs help, 


th a view t NS, 
Exoixeenise partnership.—addrees, F 55, roe 4 
nent 5 








agineer, Practical and Com- 


mercial experience, wi 
PARTNERSHIP or pene emake, DEMERS 








1 Agent Wanted, to represent 


a German manufacturer of incandescent lamps 
and mantles; must be well up in the special trade, 
and have first-class references.—Please address, M. N. 
9483. care of RupoLF Mosse, Munich. E 938 





Te Engineers Cultivating 

Foreign Trade through Merchants.— Advertiser, 
with valuable connection among machinery shippers, 
and now disengaged, is OPEN to AGENOY. Use of 
Office, &c., if desired.—Address, F 74, Offices of 
ENGINEERING. F 74 


W 2anted, New or Good 


Second-hand COMBINED ENGINE and 
DYNAMO (by good maker), output about 130 kilowatts, 
with 100 lb. steam pressure. Send lowest price ~ 








aie FO 








cash and where it may be inspected.—Add E 97: 
Offices of ENGINEERING. “— E978 





ced | standing to take up the sale of gas and oil engines in 


F 4g | full particulars to DRAY, care of 


Wiaiuted, a Firm of Machinery 


dealers or mechanical engineers of undoubted 


London; one able to influence an export business 
preferred.—Address, E 945, Offices of ENGINERRING. 


W anted, for Early Delivery, 

LOCO. STEAM CRANE, with rising and 
falling arm of 10 tons power. — Particulars, weight 
and price to F 46, Offices of ENGINEERING. F 46 


Wanted, Steam Dray, with 


Trailer, for work in a town, to carry 6 ton 

at a speed of 5 miles an apt af with price and 
. H. Smita & a 

56 








Union Street, Birmingham. 


WW aated, 8-ton Locomotive 
g 


PORTABLE ORANE, suitable for 4 ft. 8} in. 


auge. 
Must be in first-class working order. 
State price, maker's name, and where can be 
seen, to— 
BUTTERS BROTHERS & CO., 
20, WATERLOO Street, GLASGOW. . 














Orown 4to. Cloth. Gilt Lettered. Price 12s. With 
numerous Illustrations and Plates. 


zPeriments onSteam Boilers. - 
4 Reprinted from ‘‘ ENGINEERING.” 
BY 
BRYAN DONKIN, M.I.C.E., M. I. Mech. E., 


AND 
ALEX. B. W. KENNEDY, LL.D., F.R.S., M.1L.C.E. 


Offices of ENGINEERING, 35 and 36, Bedford Street, 
Strand, London, W.C. 


Imperial 4to, handsomely bound in Morocco, 


Half 
price £2 10s. 6500 pp. of Text, Tables and Plates, 
and over 700 Illustrations. Weight 9 Ib. 6 oz. 


Modern French Artillery 


(The St. Chamond, De Bange, Canet 
and Hotchkiss Systems). 


WitH ILLUSTRATIONS OF FRENCH WARSHIPS. 
By JAMES DREDGE. 
Chiefly reproduced from ‘ ENGINEERING.” 
The Work is provided with a carefully prepared 
and copious Index. 








Offices of ‘‘ ENctngERING,” 35 and 36, Bedford Street, 
Strand, London, W.C. 





Crown 8vo, cloth, price 4s., 72 pp., with numerous 
Diagrams. 


G tatically Indeterminate 


STRUCTURES AND THE PRINCIPLE OF 
LEAST WORK. 


By HAROLD MEDWAY MARTIN, Wh. Se. 
Revised and Reprinted from ‘* ENGINEERING.” 





Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, 
Strand, London, W.C. 





Demy 4to, Paper Oover, price 2s. 6d. 
With Plates, Tables and Diagrams. 


Le Explosions and their 
RADII OF DANGER. 
BY 
Ligzut.-Con. J. T. BUCKNILL, B.E. 


Reprinted from ‘ ENeinzeRine.” 





Offices of ‘* Encrnzzrine,” 35 and 36, Bedford 
Strand, London, W.0. ray th 





Royal 4to, 46 pp. cloth, gilt lettered. 
Price 88. 6d. Post free 8s. 9d. 
Illustrated with Four Two-page Plates and numerous 
Figures in the Text. 
[lhe Manchester Ship Canal. 
Reprinted from ‘‘ ENe§NzERine.” : 
Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street; 
Strand, London, W.C. 


Royal 8vo, Two Volumes, cloth, price £1 1is. 6d. each, 
profusely itustented, : 
Weight (Vol. I.) 84 Ib., (Vol. II.) 6 Ih. 


he Metallurgy of Silver, 
GOLD, AND MERCURY, IN THE UNITED 
STATES.—Vou. I. Siiver. 
Vou. Il. Goup aNp Murcury, 


By THOS. EGLESTON, LL.D., Professor in School 
of Mines, Columbia College, New York. 


Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, 
Strand, London, W.C, 


ooks on Railways, Steam 


Navigation, Boiler-making, Steel, “ 
ke. and all otheraubjectain orout of Print, SUPPLIED. 
: ar 














State wants.—BA » Booksellers, 





FOR SALH. 


G. Mumford, 


A Oulver Street Engineering Works, 
OOLOnESTEa 


Contractor to ADMIRALTY, Wak Orrice, Crown AGENTS 
for the Cotonigs, and ForEie@n GOVERNMENTS. 
STANDARD PATTERNS LAUNCH and MARINE 
ENGINES in stock, and in 
COMPOUND SURFACE CONDENSING _ 
ast “ay ~ Admiral 

. on in, by 4in. tern. 
in. and 6 in. in. drags 
. and 7} in. 
. and Yin. by 
. and 10 in. 
. and 12 in. 
-. and 14 in, 
. and 16 in. 
» and 18 in. 
. and 20 in, 
. and 22 in. 
. and 24 in, 
l4in. and 28in. by 
New designs and highest class workmanship. 
Catalogue and full particulars on in. 








For Sale continued on page 94, 





—— 8054 
See Illustrated Advertisement, page 56. 
PUBLICATIONS. 
(jJeanings from Patent Laws 
ALL COUNTRIES. 

W. LLOYD WISE, F.B.G.S., Assoc. Inst. O.E., 
~ Mel the Chartered pane way of ef teag ta. 
contains taleomnsten to the Ms 't Laws, Practice, 

Population, Productions, &., of 22 tries. 
~ ives & great deal of information likely 
to be useful to inventors of patents in a 


A 


For Continuation of Small 
rbd : 








and 94. . 


see Pages 4 


4 


ENGINEERING. 


_[Dec. 28, 1900, 








THaH 


NewExplosives Company, Ld, 


ESTABLISHED 1865. 


75, Queen Victoria 8t., London, E.€. 
(WORKS—STOWMABREET,) 4314 
MANUFACTURERS OF GUN COTTON, 
CORDITE, DYNAMITE, GELIGNITE, PIT-ITE, 
BLASTING GELATINE, GELATINE DYNAMITE, 
DETONATORS, FUSES, and every description 
of MODERN EXPLOSIVES for NAVAL, 
MILITARY, BLASTING and MINING PURPOSES. 
Contractors to the British and Poreign Governments. 
Agents required in the United Kingdom and Abroad. 


w. c. Bagnall, ta, 


STAFFORD, 


Locomotives 


OF ALL DESCRIPTIONS. 


New Departure in Small Locomotives. First-class 
Engines at low prices, giving best resulte with 
coal, wood, or oil as fuel. 

Portable vag = Tipping Wagons, Switches, Turn- 

halowr Velocipedes. 666 


inion sates PERMANENT WAYS. 





MAKERS OF 





GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


in Seb chews Gall bomen and Lien Comb 9 
any part of London by boat, rail or cart; and to 
avery part of the Kingdom by rail and bost direct 


Stockton, Wilmoote, and Harbury Works. 
Chief Offices: WARWIOK. 


ae pes a gr WHARF, a 
UTH WHARF, PADDINGTON, W 


BULL'S METAL & MELLOID CO. 


REGISTERED OFFICES : LIMITED. 
Leadenhall Chambers, 4, St. Mary Axe, London, E.C. 
TELEGRAMS : ** MELLOID, LONDON. 
BULL’S METAL.—Propeliers, Bars, Sheets, Pump 
Rods, Valve Spindles, Condenser Staysand Plates, &ec. 
MELLOID (Reg. Trade Mark and Patented).—Con- 
denser Tubes, Plates and Stays, Boiler Tubes, Stays 
and Plates, Fire-box Plates Bars, Sheets, Valves, &c. 
WHITE METALS.—Babbitt’s, Plastic, &. 4313 


THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW, 


SCREWING AND TURNING MACHINES, 
BARROW’'S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date. 
MiGHT sizEs— 

14 in., 2 im., 2 in., 8 in., Bp in., 4} in., Sp in., & 6h in. 
BOLT SCREWERS ONLY, Lin., 1}in., 2} in., & 8} in. 


POR OTHER MACHINES, SEE ILLUSTRATED ADVT., FIRST 
ISBUE IN EACH MONTH. 3486 


BLAKE « KNOWLES 


Steam Pump Works, Ld., 
179, QUEEN VICTORIA ST., B.C. 


PUMPS 


FOR ALL 


Services 


4ED FOR ALL 


Duties. 


See our Full Page Advertisement ! 

















|The United Ashestos Co., Ld., 


ASBESTOS 
PATENT SHEET FIRE-FELT 


For Lining BULKHEADS, CABINS, &c., of STEAMERS, RAILWAY 
CARRIAGES, COLD STORES, &c., &c. 


Witt. NWOT “SAG” OF CRUMBLE. 
BASILYT EFIEED OF HRUMOoOVED. 


Samples and Full Particulars from 


WITTY & WYATT, LTD., 


88, LEADENHALL STREET, LONDON, E.C. + an 


VAUXHALL IRONWORKS 


(Successors to ALEX, WILSON & 00., Ltd.), 





Wandsworth Road, London, S.W. 
City Orrics: 45, LEADENHALL ST., E.C. 


TeLeruone f Works—HOP 274. 
Noumpers ‘City—AVENUE 800. 


Works TELEGRAPHIC ADDRESS: 


“WELLHOLE, LONDON.” 


‘4 a 


ib 


/® 





yee Ee 
neh 
Y ~ 
i HIGH-SPEED ENGINES. 4011 
“EXCELSIOR” AND CENTRIFUGAL PUMPS. 
Sole Makers of the “VAUXHALL” DONKEY PUMP. 








DOCK HOUSE, BILLITER STREET, 
LONDON, E.C. 


PIONEERS :2 THE ASBESTOS 


give 


ASBESTOS 
GOODS of all kinds. 


SALAMANDER LUBRICANTS. 
NON-CONDUCTING COVERINGS. 
ENGINEERS’ FITTINGS AND STORES. 
8055 





COCHRAN 


PATENT 
MULTITUBULAR 
VERTICAL 


BOILERS 


OUR SPECIALITY. 


IMMEDIATE 
DELIVERY FROM 
STOCK. 


ia lil Hl isd MH 
ih 


cI 


i — iH 


mH 


: 








LAUNGH & MARINE ENGINES |= 





ANNAN, SCOTLAND.| 


‘PATENT AGENTS. 


Brewer and Son, 
Se CHARTERED PATENT AGENTS. Esr 


OHANOERY LANE. LOND 
And 8, East Paraps, LEEDS. ome 








(Z)a8gow | Patent Office, 
Sr. Vincent Streer. 
cs Handbook on Paap 0 i 
Patente, 


Desi and Trade. Trade. - 
KS, in all coun’ len at at q 

PROVISIONAL PROTECTI er i 

PLETE 

A chart of 187 mechanical motions, post free 

Circular of information gratis. HARRIS & MILLS 4 

Patent Agents, Est. 1866, 23, Southampton 4 

o ee 


Ihancery Lane, London, Ww. o. 
@) ensen and Son, Chartered 
blished 1868) 
‘atents and 
Full information on a) 


77, CHANCERY 








7 
obtain lonial and F a 
e Marks and Designs rations, 
lication. B 

Lonvon, W.O. 4197 


Telegram Address, Iva ise men London.” Telephong 





4 Phillips and Leigh ( (He 


Harineton Leten, Assoc, M.I.C.E.,Fel.Ch.In.P. 

* Pagar ween re Buildings, Chancery Lane, London, a 
Immediate preteen obtained for Inventions, © 

Tate Marks and Designs in all Countries. _ 4166 4 


atents.—G.F'.Redfern &Co., a 
General Patent Office, 4, South Street, Fi a 
London. (Established 1830.) British, Foreign aa a 
Colonial Patents obtained at fixed and moderate 
Designs and Trade Marks 





Wall. Tele. Address: ‘‘ Invention, London.” 


atents.— Messrs. Vaughan © 

and SON, British, Foreign and Colonial a 

nts, 57, Chancery Lane, -C., transact every 
description ‘of business connected with Letters Patent 
for hacemos, ‘*A Guide to Inventors” free by. ‘a 
Established 1853. Ob sr oa 


The Stirling Water-Tube Boiler, 
HIGHEST EFFICIENCY GUARANTEED. 3 a 
See Illustrated Advertisement, page 66, last issue, 











SoLe MaNvracrurers 1x Great Britair— 


THE STIRLING BOILER CO., LTD, 


2, 8t. Andrew Square, Edinburgh, 87 


Patent SEAMLESS COPPER JOINTINGS, 





GAUGE GLASS PROTECTORS, 
SIGHT-FEED LUBRICATORS. 
See Displayed Fortnightly Advertisement, 


THE HULBURD ENGINEERING COMPANY, 
Brass Fourpers & CorrersMirus, 
Contractors to the Admiralty, principal Railways, &. 
150, Leadenhall Street, E.C. 4176 


Ehoutte. 


THE HARBURG INDIA-RUBBER C, 60 4 


Lonpon WAREHOUSE: 


F. Maire 8, Rederass St., EC. 











FIREWOOD Utilizes waste wood. The saving 


MACHINERY fected in wagesalone meanest 


SAW ou not easily establish a highly 
_ SHARPENERS fe Toned oneal i: 
GUARDS Glover's New Pat.! “tdeal” Guards 


BENCHES roe vEny BEST. 


M. GLOVER &CO. , sow ii bursieers LEEDS 




















TUCKS | 
GENUINE PACKINGS. 


ARE ONLY MANUFACTURED BY 


TUCK & CO., LT 
116, Cannon Street, LONDON, 


And at Liverpool, Cardiff, Newport, Barr%s © 
Preto Dublin, and Melbourn® =~ 


INDIA-RUBBER, LEATHER AND 
ASBESTOS COODS. 


isteredathome 
and sbreed. Cleslar gratis. Telep’ mne No. 733, Londen a 
4158 


; PACKINGS, Lar a 
| Works—INDIA-RUBBER & _ ; 


Catalogues Sent on Application, | 


Telegraphic Address: “ MULTITUBE.” 6881 LEATHER, Liverpool ; 
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mae Sane ee oe ee ana By Oo ReaD an uae in book form for handy reference, together with a List of the Telegraphic Addresses and Key to 
“ow same, and also the Telegraph Codes in use, may be had gratis on application to the Publisher, 


IMDA=E TO ADVARTISAMIAN Ts. 
: PAGE PAGE 
Hadfield Steel Foundry Co. Kirkstall Forge Oo. .. .. 96 
7 hapa aAsS: ie Klein Oo., La. 73 
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+ P., & Co, oo <e 
Handyside, A., & Co., Ltd. 
Hardy Patent Pick Oo, Ld. 
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Elliot, Geo., & Co. 
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Chuck Co. 
ee ”" Gas Engine Co. 
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Holden & Brooke, Ld. 1, iu, 17& 
Holmes, J. H.,& Oo... .. 
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rr, He, & Con Ltd.” --, $7 ‘93 | Fraser & Chain Chee Hunslet 
Bessemer, Henry, & Co. 1839 j ‘ se , ae Hunt & Mitton .. 

” Hunter & English 
Gardner Pumping Engine Co. Hurst, Nelson & Co., ia. 1894 
Gehre Percha, 


India Rubber, Gutta 
Glacier Ant Friction Metal chards, + & 
Richards’ & Hopkins .. 


Co. 
Glentoig Union Fire Uiay Co. . Ltd. .. .. «. 41 | Midland Railway Carriage hards Machine Tool Co. 
Glover, M., & Co. ichardson'’s Engineers’ 
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5 » Thos., cer og. jagby be iton, A. G. 
Kermode’sLiquidFuel System34 cso: oe: a .» &Co. . Thornycroft, John x 2 Go. 
Gtnther, W., & Sons .. 20 | Kerr, Stuart & Co., Ltd, 23 & 94 josives Co. .. ..° 4| Bi Tinker, 1 ppg Ltd. 
; a Gwynne '& Co. +» 12) Kirk, W., Price& Oo, .. i Ruston, Proctor & Tolch & Co, on ee 
British Thor son-HoustonCo Donkin, Bryan, & &Clench, Gwynne, J. & H., ip? ee Kirkaldy, J., Ltd. .. .. - 58 fe gb sak be ‘Toward, T., &0o." 2 2 9 “ese 


WW. c- a WiLL LLCOe & Co.., 1L"ID., 


Warehouse : 34 & 36, SOUTHWARK STREET. Offices : 23, SOUTHWARK STREET, LONDON, S.E. 


SE AT LAST! SOLE AGENTS FOR THE fi ~ m 
eo pacxina, _| Patent Penberthy Injector. ag ag beelfeerss ren ge 


The core remains unaffected by the lubricative and 
greasy elements. 


Yeakley Vacuum Hamner Co 
Young, H,, & Co,, Ltd. 























Su 
age 














% AUTOMATIC. = For all classes of | DOUBLE & QUADRUPLE ACTION. ‘all ted - 
WILLCOXS RE-STARTING. ee ge : gpg re ccs 





GREAT CAPACITY. and Capacity up to 9000 galls. per hour. @y mm 


BOILERS. LIFTS AND 











PACKING 


For PUMPS and HYDRAULIC GLANDS of all kinds. 


Largely used by WATERWORKS, &c. 180,000 


SEND FOR SAMPLE. EFFICIENT. in use. Made in all sizes up to 10 in. bore. 


Manufacturers of Best, Extra, and 8elf-Hardening 


EDGAR ALLEN | | ATHE TOOL STEEL 


SH EFF : ELD. Saws, Files, Steel Castings combining High Elongation and High Tensile. 
LONDON: 52, QUEEN VICTORIA STREET, E.C. / Dynamo-Magnet Castings yielding Highest Permeability. were 


RUSTON, PROCTOR & CO. 


LINCOLN, } : BNGLAND. 
_AND. AT STAFFORD HOUSE, | 
27A CANNON STREET, E.C. 
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RANSOME’S NEW HORIZONTAL BAND SAW. 


LANDIS’ PATEBNT.) 














The “ TIME8” says :— “* TIMBER TRADES JOURNAL ” says :— 


“ ENGINEERING” says :— 
a The Machine | is claimed to combine the functions 


fulfils both the functions it is stated more economically 5 said 
than any existing machine for either class of work, as from 10 a8 much 
it can be run very rapidly . . . . The boards pro- horisontal or single blade trame” tt the 


— are of even thickness and quite true. As it 
requires one attendant to control the machine in 
eadion ang Nagin cme 7 of shifting the log, the wages 


The “BRITISH AUSTRALASIAN” saye :— 
the unsuimous verdict of tbe gentleaen present thea 1 


is the best all-round Sawing in the World.” “TIMBER NEWS” says:— 


** The po’ motion dine Ohad cokes fy auin proportion 





‘ TIMBER” says :— 
* The output of the Machine varied between 50nd | tie predation ene nn et ten by any other Lag. 
160 su feet a minute, and in all cases the | 
cutting was true and of first-rate quality.” ** INDUSTRIES AND IRON ” gays i— 
The “MORNING LEADER” says :— ; 7 te lineal travel of me Baw ow 7000 ft a minute, 
“ tion that tionise “s +f Pe . : te wood rate eed 
sotiheg eke. ey Ho ays here the Pigg : 5 : Pere, " : ) iso wan a deskinalens sal ton feature 
fastest a car frame cute one new . ; Bi tirely on ground level.” 











THE BAND SAW REPRESENTED ABOVE POSSESSES THE FOLLOWING STRIKING FEATURES: 

lst.—It combines in one machine the functions of a breaking-down frame and a board-cutting machine for thin boards, while it is far more economical than any other 
machine in the market for either class of work. 

2nd.—It cuts very rapidly, sawing elm and other similar woods at the rate of 80 superficial feet a minute, and pine, fir, and other soft woods at correspondingly faster speeds. 

3rd.—The cutting is straight and true, and the boards produced of even thickness. 

4th.—The power required to drive it is less in proportion to its production than that taken by any other Log-Sawing Machine. 

5th.—As it will work with saws as thin as 18 and 19 B.W.G., the wood wasted at each cut is less than that wasted by each saw in a vertical frame. 

6th.—It is very economical for labour, as all the movements of the saw and travelling table are controlled by levers arranged side by side in a switch rack under the 
immediate control of the sawyer, the only other labour required being for placing the log on the travelling carriage and removing the sawn 8. 

7th.—Being fixed entirely on the ground level, the heavy expense of the excavations and massive masonry foundations required for all vertical log frames is avoided. 

8th.—As only two belts are required to drive all the motions of the machine, it can be driven direct from a portable engine. This feature, coupled with the ease with 
which it can be fixed, make it by far the best machine for sawing large timber in the forest ever brought out. 





SOLE MANUFACTURERS— 6740 


A RANSOME & G0., LTD, saad", NENARK-N-TRIT 
PARIS EXPOSITION, 1900. 


TEE] MORRIN PATINT 


“CLIMAX”: WATER-TUBE BOILERS 


Have been SELECTED by the UNITED STATES COMMISSIONERS in competition 

with all Water-Tube alters manufactured in America, after exhaustive tests for 

EFFICIENCY and ECONOMY, and PURCHASED by them to supply the STEAM 
POWER required to operate the WHOLE of the American Section and Exhibits. 
































OVER < = WRITE FOR CA CATALOGUE, 
600,000 HP. || B, R. ROWLAND & 60., Ld. °*’seporse:, near MANCHESTER, |] 2:2 sei, saxcusr 
IN USE. ami Sole Manufacturers outside U.S., America, to whom all inquiries should be addressed. : HEROIC, 0, MANCHESTER” 














JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW 
MANUFACTURERS OF - 





LAPWELDED IRON BOILER TUBES 


FOR STATIONARY AND BOILERS, &c. 3675 


WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 


JOHN A. BREMNER & C0., 


Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


Manufacturers UBRIC Nan POR MARINE & STATIONARY ENGINES, 


of SPINDLES, LOOMS, LATHES, &o. 


SPECIAL CYLINDER AND VALVE OIL, 


As Supplied to the Admiralty. 
THE ABOVE ARE ALSO LARGELY IN USE BY LEADING 
Cardiff: 128, Bute Docks. Liverpool: 8, Old Church Yard. Newcastle-on-Tyne : 41, Sandhill. Glasgow: 79, West Regeht Street. 
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FLEMING & FERGUSON, L®- 


ENGINEERS, BOILERMAKERS AND SHIPBUILDERS, 
Manufacturers of every description of PAISLEY, NW.3S. 
HORIZONTAL, VERTICAL, COMPOUND, TRIPLE, AND 


QUADRUPLE EXPANSION ENGINES 


UP TO 10,000 HORSH-POWBR. 











Highest Class Corliss and other of Engines speci adapted Pax ing 
Stations, Engines for Electric Lighting Purposes, Hegling? Wind Winding Peculiar tae om on 


PATENT TRIPLE & QUADRUPLE EXPANSION ENGINES, having all gpa tarstaoeaiae on same level, acting 


two cranks, This arrangement secures a more equal and better rota engine. No 
dead centres, perfect steadiness, smallest coenn al friction, giving aing powes us efficiency to engines, o eoen aaa 
access. Small cost of posse ins» Bom and engine-bed. 


These Engines give greatest Eoonomy in Ooal & Upkeep. Coal Consumption 1.25 Ib. per IP. per hour, *% 
SR TTT 


GEORGE ELLIOT & CO. ae 


MAKERS OF ALL DESCRIPTIONS OF WIRE ROPES, 
MANUFACTURERS OF 


LANG'S LAY WIRE ROPES 


_ LANG'S LAY WIRE neon wane dil. Office : 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG'S LAY WIRE ROPE WHEN WORN. 1100 
< the oil that Inbricates most + ; 
VACUUM PATENT LOCOMOTIVE SICHT-FEED LUBRIGATORS 


Vacuum Locomotive Engine Oil. Vacuum Carriage Axle Oil. 
1 | VACUUM LOCOMOTIVE OYLINDPDEEH OxrxX,, 
fy USED BY 35 BRITISH RAILWAYS AND THE LEADING INDIAN AND COLONIAL LINES. 


FULL DHTAILS ON APPLICATION, 


VACUUM OIL COMPANY, 


Albany Buildings, Victoria Street, Westminster, 8.W. 
Telegraphic Address: ** Vacuum, London.” Works: ROCHESTER and OLEAN, N.Y., U. orn 
=x. B. CASH, General Manager. 


DESTRUCTORS & BOILER FURNACES 


HORSFALL DESTRUCTOR CO., Lid., Leeds, & 36, Great George St., London, S.W. * 


JONMN KIRKALDWZ, I TD., 


CONTRACTORS TO THE ADMIRALTY. - 


Before ordering Water Coolers, Water Cooling Towers, or 
Hwaporatiwe Condensers, write to us for prices of (THE SIMPLEST 


AND MOST ECONOMICAL IN THE MARKET), the latter. 
London Office:-101, LEADENHALL STREET, E.C. 


TELEQRAPHIO ADDRESS :—"OOMPACTUM, LONDON.” 








< SS : 
PUMPING ENCINE.CONSTRUCTED FOR 
BRIGHTON CORPORATION WATER WORKS 































































DURR BOILERS 


For Land and Marine Purposes. 


Multitubular Steam Boilers, 


cS with water and steam circulation distinctly 
With or without Superheater. 


Adopted by the Mores Marino sad by tho Geruian end other avin 


Feed-Water Heater, 
Of Patented Construction, greatest efficiency, in all Sizes. 
PARIS EXHIBITION, .1900; 


One Gold and Two Silver Medals. ' 5 
Diisseldorf-Ratinger Rohrenkesselfabrik rorm, Diirr & C0, (= 


=—— LARGEST BOILER WO aaceaamen In GERMANY, —_— - - Type for Trading Vessels. 48 





— Hydraulic Riveting — 
— BSupeary ofnnepsy — 
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TANGYES 





COMPOUND DUPLEX RAM PUMPS 


RUSSIA. 


G. Koeppen & Co., Moscow. 


FRANCE. 


Roux Freres & Cie, Paris. 


BELGIUM, RHINE PROVINCES 
and DEPARTMENT DU NORD, 


AUSTRALIA, 
Beunie, Teare & Co., Melbourne, Syduey, 
Perth and Coolgardie, 


NEW ZEALAND. 


John Chambers & Son, Limited, 
Auckland, 


—_ 


UNITED STATES. 


FRANCE, 
Hy, Wilford, Brussels. 


J. F. McCoy Co., New York. 





EGYPT. 


SWEDEN. 
T. Cook & Son (Egypt), Ltd., Cairo. 


E. C. Gjestvang, Stockholm. 


DENMARK. 


NORWAY. 
H. C. Petersen & Co., Copenhagen. 


E. C. Gjestvang, Christiania. 








From a Photo. of 16in. and 26in. by 9 in. by 15 in. Compound Duplex Ram Pump, with Condenser, as supplied to the Donibristle Coal Company, Cowdenbeath, Fife. 
PUMPS FOR MINE DRAINAGE, WATERWORKS, AND ALL DUTIES. 


TANGWES LiMiTED, BIRMINGHAM. 


And at LONDON, NEWCASTLE, MANCHESTER. GLASGOW, CARDIFF, JOHANNESBURG, BILBAO and ROTTERDAM. 7796 
Telegrams—“ Tangyes, a. - Ne. 124 B. 














SS 


ALFRED H ERBERT, Limitep, 


LONDON SHOWROOMS : 7, Leonard Street, Finsbur-. Cc OW EE: WX" E, BW . ry a rtncneeyast ek a Road, 


MANOHESTER SHOWROOMS: 2, Bridge Btreet. 


PATENT HEXAGON TURRET LATHES 


These Machines can be seen at our London, Glasgow and Newcastle Showrooms, 
and can be inspected infoperationfat our Works. 





For the economical production of Turned work from the 
bar—such as bolts, pins, studs, axles, screws, collars, 
handles, piston-rods, &e., &. 


Each machine is furnished with complete outfit of 
our Patent Tools enabling all standard work to be 
dealt with without extra appliances. 


Our Patent Turning Tools have easily demonstrated 
points of superiority over any other system. 


The Automatic Die Heads furnished with these 
machines have four chasers, and are provided with 
roughing and finishing attachment. 


We sell these machines 
on guaranteed output, 
and will be pleased to quote 
times of production 0B 
samples or drawings © 
work submitted to us. 


Our own operato 
start up machines free 0 
cost at our customers’ 
works. 
















: 


ALFREO HERBERTEL TD. “e>) These machines are made 
COVENTRY: y/ in two sizes, as follows: 
BATENT, No. 2a size admits Bars up 


to 2in., turns up to 27 in. 
in length, screws upto 1} in. 


No. 3 size admits Bars up 
to 24 in., turns up to 27 in 
in length, screws up to 12in. 


IN STOCK FOR 
IMMEDIATE DELIVERY. 
3300 





No,3 PATENT HEXAGON TURRET LATHE. 
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Steel-Faced Jaws and Steel Sliding Bars. 
on pute. & old FIRMER, and MORE DURABLE 
than any other Rapid-action Vice. 


[Width of Jaws <i) a 
aa She ot Sliding Bar |. avy 
Weight about :. ai. 


suitable for STEAM 
HOPS, COLLIERIES, 


CRAMPTON BROTHERS, 
SHEFFIELD. 3076 





sts 
abby 1813 
64 Ib. |100 1b, 











1 
mi 























GLAGIER ANTI: FRICTION METAL 


For all Classes of ee Bearings. 





GLACIER. . ANT ‘TL-FRICTION 1 ‘METAL co, LTD., 


91, QUEEN VICTORIA STREET, LONDON, E.C. 


Tasenans : | ‘ Beaucoup, Lonpo.” 
TAYLOR wx AND 
HUBBARD, 


LEIOESTER. 


90 Cwt. to 6 Tons 


In Sroox on Progress, 
FOR Quick DELIVERY. 


BEST AND CHEAPEST. 





—— 














Telegrams: “ Lifting, Leioester.”’ 
Telephone, 575, 8800 


= The ‘Midland Crane 
THE MASON SPEED “GOVERNOR for PUMPS. 


By using the — Governor, you can instantly set or change your pump to any required speed, 
. hich will be maintained in spite of variation in load or Prone pressure. 


ESPECIALLY ADAPTED FOR 
WATERWORKS PUMPS. 
BOILER FEED PUMPS. 
BREWERY PUMPS. 
FIRE AND TANK PUMPS, 
VACUUM PUMPS. 
AIR COMPRESSORS. 























Full Particulars and Prices upon Application to— 


[rE 3 "MASON REGULATOR CO., 


BOSTON, MASS., U. “pg A. 


LONDON ANTWER 
75, a Victoria Street. 3883, 
MELBOURNE: 435, Bourke Street. 


mj WOODHOUSE & RIXSON, 


SHEBFFIENHLID. 
CRANKS. 


BENT 7 . 


COPENHAGEN : 
Gothersgade 155. 










BEST TOOL STEEL 





150 Tb, | | 


gr | 











































‘ UNSURPASSED! For Highest Steam Pressure, Super- 
2 heated Steam, Dry Heat, Acids, Oils, Ammoniac or 
= 5 Alkaline Fluids, Hot Sugar Solutions, &c. gh 
sreen | 
© 5 = § ff PATENT JOINTING MATERIAL 99 s§ts2 
Hist Vie Hore 
8 Bs ct ” é er z f! * 
Lghivy 6 st er 
EF a Trade Mark, 3s PA 
o~ sf @ ‘3 3 pons 
2273687 In sheets of 39} in. square from , in, thick upwards. z 3.8 z j 
i= “Pe 
sf RICHARD KLINGER & CO. \'U: 

Engineers, Contractors to the Admiralty, &c. 
66, FENCHUROEH ST., LONDON, E.c. 








iF 
“BB.” MALLEABLE IRON cms 


CHAINS 
EWART'S 


TYPE. 
500,000 ft. in Stock. All Sizes, 


SPROCKET WHEELS. 
ELEVATOR BUCKETS. 


BAGSHAWE & CO., 


3, Tower Royal, Oannon Street, LONDON, E.0. 


WEBSTER & BENNETT, 


SOVINTRY, UNG. 


4379 


— 





Telegraphic Address: ‘‘ Sustained, London.” 

















SYDNEY GES 
Rue des ee 74, Clarence Street. ) 





TWO-SPINDLE DRILL. 


24 in. Spindles, to Drill 2} in. holes x 12 in. deep. Power Elevating Gear to Cross Slide. 
Sliding Table, Weight, 95 Cwt. 


MADE IN VARIOUS SIZES. SEND FOR PARTICULARS. sud 








- 
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FRESH WATER FROM SEA WATERISIGHT-FEED PUMP LUBRICATOR 


NORMANDY'S PATENT 
DISTILLING MACHINERY 


TWO GOLD MEDALS, London International Health Exhibition, 1884. 


The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 
NORMANDY’S PATENT EVAPORATORS and CONDENSERS for 











Land or Marine to 200 lb. 
OVER 8,000 IN USE. 


NO MORE 








in Great Britai 


STEAMERS produce from Sea Water, Oold Drinking Water of above quality 
i STEEL STANDARDS, ALL PARTS INTERCHANGEABLE. 


when worked with the greasy steam from the main boilers, and at the same 





time will also supply Hot Fresh Water for Make-up Feed. 


Simple, Compound, erie ‘a Quadruple Engines, 


OUT SLIDE VALVE FACES: 


Extensively used by oo Leadin + Beg Marine Engine Builders 


NORMANDY’S PATENT DISTILLING MACHINERY for LAND fF E D U C 7 N G V A LV E S 
STATIONS produces at least 29 tons, or 6500 gallons of Water of above 


quality per ton of coal. 

NORMANDY’S DISTILLING MACHINERY has been largely supplied 
to the English Admiralty, and to the German, Russian, Spanish, Dutch, 
Japanese, and other Governments. Also to the P. & O., Royal Mail, and 
many other Liner Oompanies and Yachts, including the Royal Yacht 
“ Victoria and Albert.” Also to Land Stations in various parts of the world. 

ELM.S. ‘ Powerful,” “Terrible,” “ Argonaut,” ‘‘Spartiate,” ‘ Majestic,” 
“ Arrogant,” “ Furious,” “ Venus,” “Diana,” “Niobe,” the New Royal Yacht, 
“Formidable,” “London,” “Hogue,” “ Euryalus,” ‘ Duncan,” ‘ Cornwallis,” 
and many others, are also supplied with NORMANDY’S DISTILLING 
MACHINERY, made to latest Admiralty requirements, 





OELEELECL ELEC (A 


WORMANDZY’S PATINT 





(AUTOMATIC PATENT), 
FOR STEAM, AIR OR WATER. 








will be passed through the Valve. 





MARINE AERATED FRESH WATER 60., Ln, 


At work from 1}” to 11°, & Reducing from 200 Ib, 
ON ADMIRALTY LIST. 


No matter how the BOILER PRESSURE FLUCTUATES, the 
REDUCED PRESSURE DOES NOT VARY from what the Valve 
is set for. Even if the Initial Pressure drops below what the 
Valve is set for, whatever Steam Pressure is in the Boiler 


mmuesesfonDon, Ss fOLE"OLLing Loose Pulleys 


NORMAND’S PATENT FEED WATER HEATER. 


Adopted by the British and other Governments, _ 1688 








CHARLES CHURCHILL & C0., L* 


IMPORTERS OF 


AMERICAN LABOUR - SAVING 
MACHINE TOOLS. 





(MoFantans & Rum’s Parsyr). 
SUITABLE FOR WIRE ROPE OR CHAIN. 


WORKED 
60,000 Tons of Cargo 





20,000 Loads of Timber 





Four Years on Derrick Crane 





Crane (night and day) 


Three Years on Hydraulic Coal 


Wear hardly perceptibdie. 





Five Years on Saw Bench 








Two Years on Steam Dredger. 








WM. REID and CO., 


112, FENCHURCH ST., LONDON, E.C._ 


GARDNER PUMPING ENCINE CO. 


1, Leadenhall Street, LONOON, E.C. 








BRADFORD LATHE. 


PUMPS for all 


SERVICES. 





Over 100 Lathes of Various Kinds, IN STOCK, 
FOR IMMEDIATE DELIVERY. Telegrams : 








“ JAMNUT,” 
London. 
WE INVITE. INSPECTION OF LARGE MACHINE TOOLS,) “"" 
Which can be seen either IN OPERATION or STATIONARY as 
at any of our Branches. Telephone : 
1867, 


LONDON: 9 to 16, Leonard St, E.C. BIRMINGHAM: 2 to 40, Albert St.| Avenue. 


MANCHESTER: 2, Charlotte Street, Mosley Street. 











GLASGOW : 62, Bothwell Street. os aS 
Narr tne eee Sehincen Mines ees. _— PRICES AND CATALOGUES ON APPLICATION. —“ 
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SHEEPBRIDGE 
Coal & Iron Company, Ltd. 





Postal Address: 


CHESTERFIELD. 


CAST-IRON PIPES, TUNNEL PLATES, TANKS. 
RAILWAY GHAIRS, GENERAL CASTINGS. 


PIG IRON, FORCE & FOUNDRY QUALITIES, «= 
BAR IRON, STEEL SECTIONS, IRON & STEEL i STEEL RAILS. 


BEARINGS == ENTWISTLES 


PRICES AND PARTICULARS 
TO THE 
SOLE LICENSEES and 
MANUFACTURERS— 


Telegraphic Address : National Telephone: 
**SHEEPBRIDGE, CHESTERFIELD.” Ne. 56. 


























GOODALE, ltd, 
Clifton Bridge Mills, 


BRIGHOUSE. 








WITHOUT “OL 


Fried. Krupp 
‘sau QGrusonwerk 


Buckau, 
























MINING MACHINERY. 


KRUPP BALL MILLS 
For Dry Crushing. 


STAMPS, 


SHOES AND DIES. 


A SPECIALITY, 











— PATINT — 


AIR COMPRESSORS 


VACUUM PUMPS, 
BLOWING ENGINES, 


&c., &c. 


The ideal Air for Pnevg 
matic Tosi At Lifting, &c. 


Steam ne same diameter and 
stroke as Air Compressor, mate 
same Air preamerean team 

used. Made also to te drive by Belt. 


ALWAYS IN STOOK OR PROGRESS. 


GEORGE SCOTT & SOW. 


HNGINEERS, 
44, Christian St., LONDON; and 67, Lord St., LIVERPOOL, 

















Vulcan Boiler & General Insurance Co. 


LIMITED, 


Ohiet Offices—67, KING STREET, MANCHESTER. 


ESTABLISHED 18598. 





SUBSCRIBED CAPITAL - - £376,000. 





INSURANCE AND INSPECTION OF 


Boilers, Engines, Dynamos, Motors and other Electrical Plant, 


Upwards of 44,000 Boilers and Engines under supervision, 
WORKMEN’S COMPENSATION ACT, Employers’ Liability Act, and Common Law. 


Personal Accident, Third Party & Fidelity Guarantes Insurance, 


AGENCIES INVITED. 





APPLICATION FOR 


CHEAP wr 


4124 ~ 












CONCENTRATING 
MACHINERY. 


BILHARZ 
PERCUSSION 
TABLES. | 


es eee Apply for Catalogues to— 
Hole Agent: W. STAMM, 25 College Hill, Cannon Street, LONDON, B.C. ' 





IMPROVED AERIAL WIRE 
ROPEWAYS. 


ROE & PATENTS). 








ADVANTAGES OVER OTHER SYSTEMS ~ 


Eeonomy in Cost and Working. 
Simplicity of Censtruetion with High-elass 


Long Spans and Steep Gradients Overeome. 
Reduced Wear of Cables and few Supports. 





Estimates, Pamphlets, and Full Particulars 
on application to the— 


Ropeways Syndicate, 


80, St. Mary Axe, London, £.C. 


Telegrams: Ropeways, Londoa. 
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GWYNNE & CO., 


Established 1862. (ate Essex Street Works, London). 


Brooke Street Works, 
Holborn, LONDON, E.C. 





CENTRIFUGAL 
PUMPS 
ann PUMPING 


ENGINES 
ot eins, Sz Rote, Se 


Pas FOR VENTILATING AND FORCED 
DRAUGETS. GIRARD TURBINES, 
G45 EXHAUSTERS. 








Telegrams: 
“@wyswecram, Loxpox.” 
Aland AB C Codes used. 

Telephone: No. 95, Holborn. 











THE-BEST anp 
MOST PERFECT 


SHEARING MACHINE 


To cut Plates of unlimited width and 
length across centre. for cut- 
ting and punching Iron Bars, 
Tees, Angles, &c., &c. 

FOR HAND OR POWER. 


Patent CIRCULAR COLD SAWING MACHINES, 
with swivel head for mitre cutting. 4373 


‘yy R. BECKER & CO., 
50a, Rivington St., Gt. Eastern St., E.C. 

















JOHNSON PHILUPS [ABIES 


TESTED’ GUARANTEED 


SAMPLES & LISTS FREE TO THE TRADE. 


JOHNSON & PHILLIPS ELECTRIC CABLE WORKS. 


MEAD orony “”} OLD CHARLTON, KENT. «7 


GABLES FOR SHIP LIGHTING AND MINING WORK. 
THE ENERGISING 


Momentum ENGINE 


Makes the new POWER, 


POLEEOR OTA... 
MORE POWER. _—_LESS COAL. 


Can be operated by Steam Engines of any construction. 
By Gas Engines. Will economise and give an improved result 
for Water Powers. Can be operated by any motive power. 














a i - 


For further information address— 


ENERCISING MOMENTUM ENGINE 


130, Westminster Bridge Road, 8.E. 














Use the 


GENUINE 


RAWHIDE 


The most pliable, perfect, strongest, lightest and most reliable 
BELTING made, Produced since 1878, solely by the 


“CHICAGO RAWHIDE MFG. CO.” CHICAGO. 
(Identified by bearing the Factory Stamp). 
And you will SAVE 


BELTING, FUEL, POWER, MANY REPAIRS, 
STOPPAGES, MUCH WEAR AND TEAR, 
WworhRy, TIME & Mont zy. 


European Depot:—S. SCHREIBER, 4904 
8, VICTORIA AVENUE, BISHOPSGATE STREET, LONDON, E.c. 















HOLMAN BROS.’ STAND, Ears Court Exhibition Liquid Fuel Cracible Furnaces, 


Oost of Melting 100 1b. of Brass with Ooke and Oil, 


OOKE. 
Ma when pe hy ey" oan ‘ab 128. 64. per 
“oF — = 


Waste of brass cent., including cost of 
na of brnee 34 Dee oot 


d, 
7.5 
7-5 

15.0 


30.0 

OIL. a. 

SR ans, OF 06 6. — - - ee - 7 
= -~ - - 6 

Waste of metal 1g percent. . - = ) 
Shoring a saving of 84. por charge in tron ot 
In these figures we have taken eo at oll, wht 
ow dg Fo od PSE Jade! wie De 
enough for all but the very finest machine “Sa 


cent. less oil will give sasha bob enough Sex benxing 
Prices : To take 40 Ib. Crucible, £13 13 0 
To take 100 Ib. Crucible, £16 16 0 


Ornzr Sizms on ArPPLicaTiON. SENT ON APPROVAL 
Fullest Particulars on Application. 


‘The Bickford Burners Co., 


OAMBORNE, OORNWALL. 1358 


CIRCULAR SAWS 


For Outting HOT or OOLD STEEL, 
a SPEOIALITY. 


SAWS 


Of every description, 


For CUTTING WOOD or ANY 
MATERIAL. 








ie i: me 
Liquid Fuel Crucible Furnace. 








MILLING CUTTERS 
AND 


Metal Slitting Saws. 


Saws suitable for every market or made to special requirements by 4100 


J, BEARDSHAW & SON, Ld. sut'wes, SHEFFIELD, 


LONDON OFFICE: 118, Cannon 8t., E.C. PARIS OFFICE: 58, Rue Taitbout. 


ECONOMIC 


MOULDING MACHINE. 


THE MOST EFFICIENT 
MECHANICAL RAMMING MACHINE. 


J.W. JAGKMAN 260. 


39, Victoria St., London, S.W. 


Hot Saws, 66 in. x 5/16, and 6 Cold Saws, 48 in. x 3/8 thick. 

















PRIDMORE Moulding Machines. 
WHITING CUPOLAS. 3632 
BUFFALO BLOWERS and FANS. 
NEW YORK Air Compressors. 
MONARCH Long-stroke Rivetters: 
~~ Pneumatic Hammers and Drills. 


gailna Mauas ‘ 
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JENKINS ’96 PACKING 


Pronounced by steam users throughout 

the world the best joint packing manu- 

factured. Expensive? Not at all, as 

it weighs. 30 per cent. less than many 

other packings, consequently is much 
cheaper. 


If your dealer does not carry our goods in Stock, apply for 
information to— 


71, John Street, New York, U.S A. 
JENKINS BROS. {{)' Watling Street, Queen Victoria Street, Lonpoy, E.C. 











Q(; 


Oy AY) 











4153 











Chisholm & Law, 


SARACEN TUBE WORKS, GLASGOW. 








GAS, WATER ax 
STEAM TUBES. 


PERKINS’ HOT-WATER 


Tubes & Coils. 


BOILER TUBES 'n 
IRON AND STEEL. 


CONTRACTORS TO HOME AND FOREIGN GOVERNMENTS, 


“C&C” 


MULTIPOLAR 


DYNAMOS 
ant MOTORS 


20 to 300 B.HP. 


C & C ELECTRIC CO. 
143, Liberty Street, New York. 


Sole British Importer :— 


C. R. HEAP, 


47, VICTORIA STREET, S.W., LONDON, 





















ONE OF SIX MULTIPOLAR 


MOTORS, E 
25 HP. at 220 revolutions per 
minute, SUPPLIED TO a Leading 
BRITISH ENGINEERING 
Re ope 


U p =to= D at e Telegrams : “CRANES, BEDFORD.” 


CRANES 


IN_ STOCK OR PROGRESS. 


4168 



































BEDFORD ENGINEERING CO., 
CRANE BUILDERS, 











CONTRACTORS to H.M. WAR & INDIA Ornre ADMIRALTY, RAILWAY €0.’8, rab 


™, 





INEERS' TOOL GRINDER ‘Parrsrn No. eat ; 


Tue LONDON EMERY WORKS 60. 


ays Prag se ae ri 10/12, VINE ST., CLERKENWELL, 


CLOTH AND’ LONDON, E.C. | 


“AT 
| “ATLAS” EMERY CLOTH AND GLASS PAPER. 























SHANKS’S 
STEAM ENGINES ~ 


FOR 
ELECTRIC LIGHTING & TRACTION. 


OPHN OR HNOLOSHED TYPH. 
Single-Cylinder, 
Compound, or 
Triple-Expansion. 
Sizes up to 1000 Brake HP. 


QUICK DELIVERY 
OF STANDARD SIZES. 


ALEX®. SHANKS & SON, 


LIMITED, 
ARBROATH, SCOTLAND ; 


AND 


Bush Lane House, London, E.C. 


olegrams :{ “SHANKS, ARBROATH.” 
. + @HANKOON, LONDON.” 
London Telephone: 670, BANK. 

















Compound Sabine ¢ pil dha with Dynasey 





_— 
Horiz sntal Engine fur Beli Drive. 








BEDFORD. “ 
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CAS 
HEATING E 


For MELTING, ANNEALING and WELDING FURNACES. 
CORE DRYING, BOILERS, and many other purposes. 


W. Ff. 1 F. MASON, Ld.., Engineers, MANCHESTER. 


srs LATHES 


WHEEL TOOTH CLEANING MACHINES. 
Gear Cutting to 60 in. diameter. 


Brown & Sharpe’s Machines and Cutters only used. 


JOHN TURNER. 


WELL LANE, HALIFAX. NE 























ALEX. FINDLAY & CO.,| 


Steel Roof and Bridge Builders, LIMITED, 


MOTHER WwELI N.B. 





tas &. sus eueind os Os asad baneet a ae 


STEEL BRIDGES, ROOFS, & GENERAL STRUCTURAL wou. I 
Special Hydraulic Plant for making Trough Flooring for Road and Railway Bridges, eto. 


MEASURES BROS., L™- 


LONDON. 


yee {ee oe ae 


ALWAYS INSTOCK. 


—_——— 


8 in. to 20 in. DEEP 
TEES, ANGLES, 
CHANNELS, 


CHEQUERED PLATES, 
CORRUGATED IRON ROOFS, &o. 


—_— 


CASTINGS OF EVERY DESCRIPTION 
4089 











Telephone No. 4596, 





From Sin. to 20in. deep, 








SaveY our Goat 


BY USING 


OUR NEW PATENT 


BERRYMAN 
HEATER. 


Pays for itself in 12 Months. 


oveR 7000 soLp. — "Ge 
JOSEPH WRIGHT & CO. 


1, VICTORIA STREET. neon 9 STAFFORDSHIRE. 


| — THE — 
HUNSLET ENGINE 
COMPANY, 


LOCOMOTIVE 
TANK ENGINES 


; Of all —— and any 
gre Oollieries, 
tractors, 

| isi Ueceaneetiies 
| Branch Railways, 

| ho, ke. 
fees 
ARRANCEMENTS MADE 


FOR HIRE. 4409 
On Purchasing Lease or otherwise 


] GLOBE IRONWORKS, MOTHERWELL 


Telegraphic Address :—"' Globe, Motherwell.” 


(A. & TT’. MILLER), 


Manufacturers ot Merchant Bars, eg Iron, Angle and 

T Iron, Cable Rivet, and also Heel ef Tips al of 

the highest quality, and solekien sal 

McARTHUR, NASH & 00., Bi Ag aga, Wn 
Exrort Aemrrs ror Lonponi 


C. B. RUSSELL & CO., Billiter Square Bidgs., E. EC. 


STEEL RAILS and 
SLEEPERS. 


Switches, Turntables. 
CARS 


OF EVERY DESCRIPTION. 
Steam and Electric 


LOCOMOTIVES. 


OREN STEIN & KOPPEL, 
MANUFACTURERS OF RAILWAY PLANT and LOCOMOTIVES. 
Bush Lane House, Cannon Street, LONDON, E.C. 






































CATALOGUES AND ESTIMATES FREE ON APPLICATION. 


carwuree JOSEPH WRIGHT & C2 T/PTOM. 





‘Ti 


ae 
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SCHAFFER & BUDENBERG. 


~~ 77a, Queen Victoria Street, Whitworth Street, 5, Wellington Street, 
LONDON, E.C. MANCHESTER. GLASGOW. 
PARIS EXHIBITION, 1900; THREE GOLD MEDALS AWARDED. 

















WILLIAM FOSTER 00, 


(ESTABLISHED 1856.) 





MANUFACTURERS OF HighClass 
Thrashing Machines, Loco-Multitubular 

; : BOILERS of all Sizes 
Traction Engines, 

7 i Ready for 
Horizontal Engines, ssa oui 
Com-Grinding Mills, mmediate Velivery. 
Saw Benches. — 229 

ae” Telegrams : 


Simple and Compound = 
Vertical Engines for jcc 
Electric Lighting. 


FOSTER, LINCOLN. 





==. National Telephone 
' No, 18, 


ALL ‘SIZES IN STOCK & P PROGRESS. 











LINCOLN, ENGLAND. 


BRADBURW]W’S 


CAPSTAN LATHE. 





Profiling Mach Machines 

Capstan and Forming 
Lathes 

Brassfinishers’ Lathes 

Screw Slotting Ma- 
chines 

a gph Ma- 


; Slide | Lathes 
= Tapping Machines 
a and Press- 
ing Machines 
Milling Machines 
Drilling Machines 
=—s Apparatus, 








Special Tools for 

i. Electrical Engineers, 

Brassfinishers, and 
Manufacturers ° 








A merican 70, Gracechurch Street, 
LONDON, 


AND BRANCHES. 


BlowerCo. 


Consult us 
ON YOUR PROBLEMS OF 
HEATING, 
VENTILATING, 
DRYING, 


MECHANICAL 
DRAUGHT, 


FEED WATER 
HEATING and (4 


PURIFICATION, 
We Can Solwe them 











A.B.C. Heating or Drying Apparatus. %14 | 








LANARKSHIRE ‘STEEL CO. Ld, 
MOTHERWELL, N.B. (Sr 7sue0%1? ) 


Manufacturers of MILD STEEL BARS, ANGLES, BULBS 
and BULB TEES, by SIEMENS PRODESS, 


Guaranteed to pass Admiralty, Lloyds’, Board of Trade, Bureau 
Veritas, Indian State Railways, and other Tests. 


BR ANDS : LANARKSHIRE LANARKGHIRE 


BOILER @ W srTeen. sHip @® STEEL. 
Telegrams: “SIEMENS, MOTHERWUELL.” 678 


WELDLESS TUBES 


Marine and Land 
Water-Tube Boilers. 


TUBES LTD. 


BIRMINGHAM, 

















CONTRACTORS 10 BRITISH ADMIRALTY, 


MAKERS OF 


PATENT WELDLESS STEEL TUBING 





— of incandescent Lam 
eet Holder Parts, &c.” 








We are Con 
Office, tractors ee 


intment = following Departments of H.M. Government :—The 


Science and Art, the Ada ralt; 
y, and the War Office. We have been awarded Highest H 
at most of the pe es Bas Exhibitions. 13 Gold Medals since 187: 7 Hane 
Established 1852. 





BRADBURY & CO., LTD. 


FOR 


ENGINEERS AND SHIPBUILDERS, 








WELLINGTON WORKS, a 


Telegrams: “Oylinders, Birmingham.” 
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.. TH. =. 


Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS). 


28, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON, & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, £.C. 


Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governmonts. 















MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 


~~ ——— 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES—Locomotive Carriage and Wagon, to all require- 














ments. 8065 


Troan 


Weardale Steel, Coal & Coke Co,, 


Tudhoe Ironworks, Soaisraiet, Durham, England, 


MANUFACTURERS OF 


MILD STEEL PLATES AND SHEETS 
For BOILERS, LOCOMOTIVE FRAMES, &c. 

Admiralty, War Office, Board of Trade, Lloyds’, Bureau Veritas, British Corporation, and other Testa, 

ALSO SHIP, BRIDGH AND GIRDER PLATES. 


LARGEST PLATES IN THE TRADE. 


Steel Bars, a 5 Tees, Hoops, Strips, Single Round Edge Tyre Bars 
for Carriages, Vans, and Omnibuses, &c. 


ALL STEEL MADE BY SIEMENS’ ACID PROCBSS. 
Of the Highest Quality. 
ZEON 
Bars, Angles, Tees, 5.R.E. Tyre Bars, &c. 


BRANDS : STEEL, ““sicct*'° IRON BARS, «tudhoe Grown," & “Diamond 1," 
PIG IRON. 


WEARDALE, for Rollers, Cylinders, Plough Shares, and other Chilled Castings. HEMATITE, for 
Steel Making and Foundry Purposes. 


Colliery Proprietors and Coke Manufacturers. 


House, Steam, Manufacturing, and Gas Coals. Coke for Foundry and Blast Furnace use. 
Silica Bricks for Lining Steel Melting Furnaces. Fire Bricks and Fire Clay. 








Tudhoe Iron Works, SPENNYMOOR. need Recher Upper Thames St., LONDON, E.C. 


Offices Mercantile Chambers, Quayside, change, ‘MIDDLESBROUGH 
NEWOASTLE-ON-TYNE. Victoria Terrace, WEST HARTLEPOOL. 
CHESTER. 2804 


18, Grosvenor Chambers, Deansgate, 
WAREHOUSE— 
GEORGE YARD, UPPER THAMES STREET, LONDON, EC. 


Nearly 3000 Tons of Steel & Iron in Stock. 














UNITED STATES CAST IRON PIPE & FOUNDRY 


Cable Address; “‘ McNEALPIPE, PHILADELPHIA.” Telegraphic Address: ‘“ PIPEAU, LONDON.” 


Office: Land Title Bldg., Philadelphia, Pa.,U.S.A. London Office: 64, Gracechurch Street, E.C. 


—— MANUFACTURERS OF —— 























TRAVELLING TOWER TRANSPORTER, with Automatic Dumping Skip. 








THE TEMPERLEY TRANSPORTER C0., 


72, Bishopsgate Street Within, LONDON. ‘*” 














|CLYDE SPRING WORKS 


W. S. BROWN, Jun., & CO., on 


67, WASHINGTON STREET, GLASGOW. 
MAKERS OF ALL KIND OF SPIRAL, VOLUTE AND FLAT SPRINGS, 

















































ei 

















MaORKS :——> NDAT LONDON 
MY Sracorne Se nine 
CHESHIRE KBD ON-TYNE a 


WDM WIS IAT _ IG¥CAI 
OLE EUROPEAN ele a = 











itt DODGE} 











Tk 
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LE GRAND & SUTGLIFF, 


HYDRAULIC Be tate 















ELECTRICAL ENGINEERS AND CONTRACTORS. 












—~ 













# THE MOST EFFICIENT AND 





= ANTI-FRICTION METAL 


A VERY SUPERIOR METAL FOR 
BIGH-SPHHD MACHINARY. 


AJAX BABBITT METALS. 


QUALITY & PRICES RIGHT. 





UP-TO-DATE MODERN 


.. ELECTRICAL APPARATUS... 


— FOR — 

















Any Metal made to Specifications. Catalogue and Quotations on Application. 


AJAX METAL COMPANY, 


26, Victoria Street, London, S.W. 











Power, Lighting, and Traction. 





Head Office: 83, CANNON ST., LONDON, E.C. 














































GLASGOW: 141, W. George Street. 
DUBLIN: 21, Lineoln Place. Telephones: 
Branch Offices< SHEFFIELD: 41, Church Street. Nos. 379 and 760, 
a MANCHESTER: Trevelyan Buildings. BANK. 
ae ENCLOSED LONG NEWCASTLE-ON-TYNE: St. Nicholas Chambers. 
THE “ARK Genes 3  —— NTED) | — Telegraphic Address: “ AsrzRomaL, Lonpox.” — 8€87 
SOLE ae : MI 4 ae fis 
JOHNSON | & PHILLIPS. | 
amr F. L. SMIDTH & CO 
SoU SENT J ® a i. 
tifa : a 
Con rte \lter esr nt ighest efficiency. best diffusion: Copenhagen, ENGINEERS, = London. 
aralle king. sasiest to trim. 
Carbon life i00 t 200 hours. Moderate prvi LONDON ADDRESS - = = PALACE CHAMBERS, 9, BRIDCE STREET, WESTMINSTER, 8.W. 















Machinery, Kilns, &. Drawings of Complete Works or Alterations, 
ANALYSES AND OPINIONS ON MATERIALS FOR— 


Loxvox CEMENT WORKS, 


MANAGER— 
CHR. ENGELNART, .-~_ RIG ‘p tae et sy 


(Bee “ Enanrazame,” June 1, 8 & 22, 1894.) 
ELEVEN FIRST AWARDS. gam 
Gold Medal at Edinburgh, 1880, (Sai) 
Highest Award, Chicago, 1898. 


Per? RTH GAUGE G1,assS 


ae eerie fAsland \ 


LocKWooD & CARLISLE, Ltd.,| [aaieaiinatnetinaeeta 


BAGEL. FOUNDRY, = 3644 



























LOOKWOOD & OARLISLE’S IMPROVED Patent DOUBLE-AOTION METALLIO 


PISTON PACKING RINGS & SPRING 


ene eee ee ee oy ap ope 
one to press the Ring outwards against walls of the cylinder, and the o' press 
pen fan By ee flat faces. Thus no inclined plane required in Rings. 


HIGHEST AWARD, INVENTIONS EXHIBITION, 1888. GOLD MEDAL, LIVERPOOL, 1887, 















































ROOFS. 











NOW READY :—NEW ABRIDGED CATALOGUE 


Steam Users 
Specialities. . 


MANUFACTURED BY 


Holden & Brooke, Ltd., 


SIRIUS WORKS, MANCHESTER; anv 110, CANNON STREET, LONDON, E.O. 
33.8 



















BUILDINGS, LIGR? BRIDGES, 
FENCING & STRUCTURAL IRONWORK of every description for Home & Abroad. 


THE CLYDE STRUCTURAL IRON CO., LTD., 


Olydeside Ironworks, SOOTSTOUN, GLASGOW 
Taizerams: “CORRUGATED, GLASGOW.” 
landen Agents: Messrs. CAMPBELL, MacMASTER & 00., Ltd, 11 & 12, Clement's Lane, Lombard Bt, B.0. 
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THE BRITISH VISOOID COMPANY, LTD., are now 
Manufacturing in their New Material Viscoid :— 


ENGINEERING APPLIANCES. 


Machine Tool Handles, Sewing Machine Handles, Valve 
Wheels, Tap Handles of various patterns for hot water 
and high-pressure steam, &., &c. 


SANITARY APPLIANCES. 


Cistern Pulls, Sanitary Cycle Handles, &. 


HARDWARE. 


Non-conducting Knobs for Tea and Coffee Urns, Brass 
Kettles, &., Kettle Handles and Grips, &. 


ELECTRICAL. 


Small Electrical Accessories, Switch Handles, Washers, Rings, 
&., &., for Dynamo insulation, 























§@ Samples, Prices, &c., on application to the 
SHORETARY, 
59, Mark Lane, E.C. 


‘Grover Spring Washer Nut-Lock 


aivina a Bott AGTIVE ENERGY 
In avoiTion To PASSIVE RESISTANCE. 


8972 





Patented at Home and 
Abroad. 


A Standard Fastening on the 
Largest Railway Systems in the World. 














==" GROVER & CO. 





WHARF ROAD, LONDON, i «0. 


TzLecRapaic Appress, “ADOPTED, LONDON,” 





MANNESMANN 














7 HYDRAULIC TUBES, | 
TUBULAR POLES, | 
BOILER TUBES, 
STEAM TUBES, 
CYCLE TUBES, 





a GAS BOTTLES, 
J LAMP POSTS, 
~ ETO. 


CAN ONLY BE OBTAINED FROM 


THE BRITISH MANNESMANN TUBE 6O., in 


LANDORE, BR.S.0. (South Wales). 


C. ISLER & CO,, 


CONTRACTORS TO H.M. WAR DEPARTMENT, 
BEAR LANE, SOUTHWARK, LONDON, 8.5. 








22A 7 
22 
fos 


2s Danielsson 80. 


O. ISLER’S BORING TOOLS 





























ARTESIAN praia Reeth eck mmm 
BORED — |» 
TUBE iM ry rt ii 
i ' 
are mi Le a / Mi 
Pure and Copious 
Water Supplies. 
uw | C. Isler & Co.’s Patent Registering Turnstiles 
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2¢ Are You Interested in 


Case-Hardening 


If so, write at once for a copy of our Iittie Book, entitled, “Hints and Facts 
about Case-Hardening,” which we will send post free to any address. it 
contains information of considerable vaiue to even the most experienced 
Case Hardener. 


W. H. PALFREYMAN & CO., !7, Goree-Piazzas, Liverpool. 




















pore PATENT 
. Be 3 GRAIN, MALT AND 
SEED a 
St. si 8 works, Buy St. Edmunds, 36, ‘000 







AWARDED COLD MEDAL, machine Made and Sl 


PARIS EXHIBITION, 1900. trate “OBBY” wart. 












Priel {-in. Pipe Cut of and 
ae Threaded with ease by one man 





Right Hand, 






Forbes Patent Die Stock. 


Smaller Sizes proportionately easy. 


SEND FOR CATALOGUE. 
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S The CURTIS & CURTIS Co., 


10, GARDEN 8T., BRIDGEPORT, CONN. 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT, 
CYCLOPS WORKS, 








Telegrams— 
“‘Grafton, Engineers, Bedford.” 


i 


NTI TAN 








wa been Descriptive Price List free on a 





_ ‘ONLY BRITISH STEAM CRANE used i in nthe 


PARIS EXHIBITION. 


JOHN ABBOT & Co., Ltd., 
arr ENGINEERS, 
: ; GATESHEAD-ON-TYNE. 


London Office :— 


SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, 
On Admiralty List. 


HYDRAULIC 
MACHINERY, 
ENGINES, 
BOILERS, 
BRIDGES, 


Of all descriptions, _ ROOFS, 
IRON AND BRASS FOUNDERS, 

























Water Column, Black. 


EMERY, EMERY CLOTH & GLASS PAPER 


W. J. DAVIES & SONS, Weston St., S.E. 


REFLEX WATER GAUGES. 


("Patent ) RICHARD KLINGER & CO., Engineers, 


Contenctors te the Admiralty, &e. 


without any 





Boiler Mounti 


Place of the GLASS 
alteration of the Gauge H 


In 
Easily attachable to an 











inting Material 


LINGERIT” 








GVE. vercuenne 
MCE. DELANGE & CIE. 


ENGINEERING WORKS, 
HOBOKEN, near ANTWERP. 









THE BROWN n OSTING MACHINERY COMPANY 


HEAD OFFICE AND WORKS: CLEVELAND, OHIO, U.8.A. 


EUROPEAN OFFICE: 39, Victoria St., LONDON, S.W. 


Telegraphic Address: “Shovelling, London.” 


PATENT COAL AND ORE HANDLING MACHINERY, 


SHIP-BUILDING CRANES, 
FURNACE-HOISTS and HIGH-SPEED CANTILEVER and BRIDGE 
TRAVELLING CRANES 


For the Handling of Materials at Steelworks, Gasworks, &e. Also all Types of 


Overhead ELECTRIC TRAVELLERS, LOCOMOTIVE worry 
and HAND-POWER CRANES. 


PATENT ELASTIC CLUTCH 
COUPLING 


Upwards of 
| HP. 
Successfully at work. 

















SUITABLE FOR HIGH 
OR LOW SPEEDS. 


Sole Makers: 8757 








IRON MANUFACTURERS. 
Telegrams —“ ABBOT, GATESHEAD.” 





896 





COWLISHAW, WALKER & CO., L™ ernunia, STOKE-ON-TRENT. 
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WILLESDEN WATERPROOF PAPER 


FOR ALL CLIMATES. 
Used by H.M. and other Governments, Contractors, Engineers, &. 
FOR GABIONS, PANELS, WASHERS, PETROLEUM JOINTS, DISCS, COLD a. 


DYNAMO INSULATING, 
TUBES, WATER PIPES, &e. Catalogues and Samples post free. 


VENTILATI 
WILLESDEN PAPER & CANVAS WORKS, Willesden Junction, London, N.W. 


W. pipe os & SONS, Central Works, 
ee 


FANS 


(ALL SIZES IN STOCK). 


CENTRIFUGAL 
PUMPS 


(Standard Sizes, Latest 
Design). 3204 


WILLIAM BEARDMORE & CO. 


(CONTRACTORS TO ADMIRALTY.) 
PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, 


GLASGOW, 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORCINGS OF ALL DESCRIPTIONS AND DIMENSIONS. 


(ALL STEEL BY SIEMENS PROCESS. ) 
Admiralty, Lloyd’s, Board of Trade, Bureau de Veritas, Indian State Railway and othe Tests at Works. 
SPECIALITIES: 
Steel ARMOUR PLATES, as approved by H.M. Government. 

CONNING TOWERS, &c., Finished Complete, 

HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 
Steel BOILER PLATES of largest dimensions. 

All kinds of FLANGING WORK by Hydraulic Pressure, 70 


Le & | Sony 
cERS ERS S, 

















O 
fp Coe aale 
ens se ok ~\ 
Ee MACHINERY 


QUIRING FIRSTCLASS WORKM 
ean?» 


| vinci __AND. LDED ah 
CHINERY { WHITE LEAD sar? FERTILIZER WO 
ANN ELEVATORS FLOUR MILLS BRASS. CO f 
Pan Fl Fi LLING MILLS, CABLE an*MARINE RA Ay 
POOLE-LEFFEL Tl IRBINE WATER WHEELS. 
DREDGING MACHINES. 
rs CIRCULARS _, ;CATION. a6 
re # se appre a Lis 





AN EFFICIENT DROP-HAMMER 
iS THE BEST TOOL 
*"SONIDHYOY 40 NOILONGOU, 
GidVY GNV IVOINONODJ HO4 





[Dec. 28, 1900. 
CLAYTON & SHUTTLEW ORTH, 


HAVE MADE & SOLD OVER 63,000 ENGINES & THRASHING MACHINEs, 














CATALOGUES 
Free on Application. 








SAW BENCHES. 


UNDERTYPE ENGINES. 
High-pressure or Compound. 





OIL & GAS ENGINES. 


THEY HAVE A WORLD-WIDE REPOTATION FOR THEIR 


“COMPOUND PORTABLES. 








95, Queen Victoria 8t., E.0. 
BANE, 





LONDON SHOWROOM : 





Telephone : 5968, 





aati" ~ _ LANCASHIRE 





UNAPPROACHED FOR 


—— have been o 


Motor-car work, 


Also Portable & Fixed Steam Engines, Locomotive-type Boilers, Centrif 
ing Machines, Machines, Chaff-cutters, Stackers & Elevators, eens Mills, 


hig~ yg 
See She es, Oe 











Win tintat net enn tae 
will withstand the pressures, 


KINNING PARK IRONWORKS, ™ 


Tanks. 
very highest 


— MANUFACTURED AT — 


GLASGOW. 








. WATERTUBE a 


Class B. 





5 to uare feet, 
the latest Patent Boilers marvellous 
btain: both 





EFFICIENCY AND DURABILITY. 


a 


regards economy and power. 
They are well suited t to Launch and 
wherever 

oht: is 





ani 
Seileasen, 









are absolutely positive in their 
Start from any position, 


on. 


HORIZONTAL PATTERN. 


M'NEIL’S PATENT MANHOLE & SLUDGE DOORS 


—_ fe 4 “Boilers. 
Saar paca ‘Tanks, Freah 
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Excellent in Workmanship, and very 








VERTICAL PATTERN. 





Send for Descriptive Price Lists, Particulars and Discounts to MANUFACTU! me 


T. TOWARD & CO., * 





OUSEBURN, NEWCASTLE-ON-TYNE. 











Many engineers and forgemasters of experience and repute have now 


adopted our system. Several of the drops in-use exceed 4000 Ib. each in. 


weight ; and in all cases our claim is endorsed, #.¢., that we supply the best and 
most efficient drop hammer known. 4811 
Full particulars and prices of plant to produce any kind of forging will be sent on application to 


BRETT'S PATENT LIFTER GO., LTD., Coventry. : 






GEORGE SINCLAIR, 


ALBION BOILHR WORES, 


LEITH, N.B. 





MAKER OF ALL CLASSES OF 


STEAM BOILERS 


Suitable for any Working Pressure, 





12 per. cent. 


SINCLAIR'S PATENT SUPERHEATER effects 
a saving of 20 per cent. 

SINCLAIR’S PATENT SELF-ACTING 
MECHANICAL STOKERS effect » saving of 


PRICES AND FULL PARTICULARS ON APPLICATION 





low first cost. 
The Cheapest Pumps in the Market. 





=a ee ee 


FF Qe: gs 
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SENTINEL WORKS, 
GLASGOW. 

Manufacturers of 8871 },| 

VALVES FOR CAS, WATER, 
STEAM, AND SEWACE. 


GOLD MEDAL, Inventions Exhibition, 1885. 


a STANLEY | 


MATHEMATICAL, DRAWING AND 
SURVEYING INSTRUMENTS 


; description, of the highest quality and finish 
atin wr most moderate prices. 


PRICE LIST POST FREE. 
Address: 


W. F. STANLEY & CO., Ltd., 


GREAT TURNSTILE, HOLBORN, LONDON, W.0. 


ASK FOR 
EYRE & SPOTTISWOODE'S 


ILLUSTRATED OATALOGUE OF 


MATHEMATICAL DRAWING INSTRUMENTS 
Geometrical Models, Drawing Boards, Big, wo my Set: 
crate Water clears, und ell Drawing Material; 











guitable for Draughtsmen, Technical Students & others. 





Great New Street, London, B.C. 4350 





JUST PUBLISHED. 


Post Free, New and Enlarged Edition of 
CATALOGUE (208 pp.), 
WITH 


COLOURED ILLUSTRATIONS 


English Drawing & Surveying 
Instruments. 


FULL DETAILS AND PRICES OF ALL 
IMPROVEMENTS AND SPECIALITIES 
TO DATE. 


A. G. THORNTON, 
Practical Manufacturer, 8460 
67, ST. MARY’S STREET, 
MANCHESTER. 





v 


-“STAMPINGS- 


IN IRON STEEL AND BRONZE 
FOR ENCINEERS, SHIPBUILDERS, CYCLE MAKERS ETC 


(SEND FOR ILLUSTRATED LIST) 





“ COROMItI.” 
TOUGHENED ALUMINIUM 


a IN INGOTS or CASTINGS, 

Cabin, Carriage, Blectrée right; Hingis oT ae 
a Fittings. 

OOF ABOU? Sun As Im BRASS BUT LEAS THAN ONE-THIRD THE 


OROSIER, STEPHENS & OO., 


JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, __ emery WHEELS 
EMERY CLOTH, _ /oral Purposes 


pomacoesnoulll ROAD GLASS PAPE R, i 
LONDON, 82. BLACK LEAD, &c. 





SIMPLEX LEAD 
GLAZING 


FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORK. 
NO SPECIAL CONTRACT REQUIRED. 


NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY SUPPLIED. 
Over 1,000,000 superficial feet in use on 2,500 Structures. if 


GROVER & CoO.,, LIM.,: 


ENGINEERS, &c. 


BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, X. 


Write for Illustrations and full Particulars (sent post free). 1236 























amen. 


Manchester “Central” Station, 210 Span, 550 Feet ong, 
AND“ HANDYSIDE & CO., L®: 
ay 
Britannia Works, 104, Queen Victoria St, 
ERBY. LONDON 


Managing Director, 
A. BUCHANAN. 
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DOULTON : CO. 
PLUMBAGO 
CRUCIBLES 


WoRES: 
LAM3ETH, LONDON, ROWLEY 
REGIS, STAFF8., 8METHWICK, 
ST. HELEN'S, PAISLEY, N.B., 

and PARI8. 


DHPOTS : 
Granville 8t., BIRMINGHAM, 
100, 8oho 8t., LIVERPOOL. 
8t. James 8q., MANCHESTER, 
88 & 40, Bothwell 8t., GLASGOW, 
6, Rue de Paradis, PARI8, 











Od 3852 





2, Collingwood St, Newcastle-on-Tyne, «208 


—"'Cromil, Newcastile-on -Tyne.” 


Nat. Tel. 1461. 





S.E. 


Will Save Life of Ropes 50 per cent. 





IMPROVED WIRE ROPE 













LSVd CUAINVAVO SHUY = “DMTVAd 20 ‘DOVE ‘OMIATEC “STC 











ADVANTAGE OF OVER 30 YEARS’ EXPERIENCE. 


THOMPSON & CO., 


Engineers and Founders, 8785 


VICTORIA WORKS, TAMWORTH, STAFFS. 





.. THH.. 


TRATTON 
EPARATOR 


INSURES 


DRY STEAM, 


no matter how long your steam pipe, 
nor how much your boiler may prime. 













SEND FOR OUR NEW OATALOGUE. 


The Goubert Mfg. Co. 





4254 


NHW YORK; U.6.A, 
C. R. HEAP, 











LAMBETH, LONDON, 


Ag nt for Great Britain, 
47, Victoria 8t., Westminster, London. 


D 
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NAME PLATES. 


NAME PLATES. 





4a... &SuT. MAW dé Oo. 


STRUCTURAL ENGINEERS, 
MANUFACTURERS OF 


STEEL & IRON ROOFS, 
BUILDINGS & SHEDDING 


SPECIALLY DESIGNED AND 
ADAPTED TO THE REQUIREMENTS OF 


Engineering and Industrial Works, 
_fi_ Tramway Shedding, Collieries, Gasworks, 
©) Dock Shedding, Produce Stores, &c. 








PORTABLE CRANES, 
OVERHEAD CRANES, 
HYDRAULIC CRANES, 
WHARF CRANES, 
DERRICK CRANES, 







FORGE CRANES, en 


WALL CRANES, 


Plans and Estimates furnished on recelpt of necessary information. © Engineers’ or Architects’ own plans estimated for. 


BUILDINGS FOR SHIPMENT AND RE-ERECTION ABROAD A SPECIALTY. 
Miustrated Catalogues, containing useful information and varied examples of constructed work, free on application, «134 


peau 49, CANNON STREET, £.C. GLASGOW: CLYDESDALE RRONWORES. CALCUTTA: 81, DALHOUSIE SQUARE. 

















J.P. HALL & GO., wenvers, OLDHAM, 


MAEFERS OF 


DYNAMOS & MOTORS. °PEN & ENoLOsED TyPE. 











FOR ALL PURPOSES. 


TELEPHONE: 300. 
= TELEGRAMS: DYNAMO. 






Fig. 174. Fig. '76. 


TMC, 














BodleyBros.&Co. 


OLD QUAY FOUNDRY & ENGINE WORKS, 





Made to wer and f 
any po ~ tsb any redaction 











SHUNT WOUND: FOUR-POLE ENCLOSED MOTORS, 5 TO 00 
wm @Qmn LONDON STOCK. 


——/ 3000 TONS 














\ ce IRON = STEEL. 


QUALITY ALWAYS FIRST CONSIDERATION, 





ROUNDS - - }tinto Sin. ~ ANGLES - Equal - toGin by6 in 
SQUARES - jin. to Gin. .. ANGLES - Unequal - to9 in. by 3} in. 
FLATS- - - j}intol2in . TEES- - Equal - to6in. by6 in. 

TEES- - Unequal - to6in by4 in 


PLATES, Best Tested Boiler, to 12 ft. by 60 in. 
PLATES, Best Tested Ship, to 16 and 18ft. by 60 in. and 72 in. 


FINISHED SHAFTING, to 4in. by 24 ft. long. : 
BULBS, BULB ANGLES & TEES. OHEQUER & LOWMOOR PLATES. 
Telegrams: “ ROEBUCK, LONDON.” Telephone Nos. 844 and 845 Avenue. 


,BUCK & HICKMAN, 





PRICE ON REGEIPT OF POWER AND SPEED. 


2 & 4, WHITECHAPEL ROAD, LONDON, E. 
SEND-FOR OUR NEW “FINE TOOL” CATALOGUE AND CUTTER LIST, POST FREE. 


t 
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THE “MELDRUM” FURNACE 


At “The SHEFFIELD TELEGRAPH” Offices. 


Reprinted from “The SHEFFIELD TELEGRAPH,” June 27th, 1900. 























A SAVING IN FUEL OF £18: PER WEEK. 
A couple of months ago when coal, which formerly cost us 8s. per ton rose | coke dust on the two almost exclusively. From an economical point of view the 
to 12s 6d., we read a lecture on the cost of steam production by J Holliday, | experiment is very satisfactory, as will be seen from the following figures :— 
in which the following paragraph - i— Average week, coal only, on one boiler. £8. a. 
Mr. Bryan Donkin, M. Inst. C.E., has published figures from some tests he 45 tons at 12s. 6d. .. oa Ss s ey it 2326 
carried out with different kinds of fuel in the same boiler, the.conditiors in all Ashes at 2s., seven loads .. 014 0 
cases being the same ; the results are comparable on the basis of the cost of fuel valle 
required to evaporate 1000 ga'lons. ~ £28 16 6 
in Oost of Fuel baer a a , Bera conmemption on two boilers. & - - 
ind of vaporated per r allons tons o a oe oe a ee an 
— per Ton. Pound of Feel.” itvaparated. Cokedust .. .. 8 4.0 
8. a. Ib, a. d. Two extra stokers .. 212 0 
A. Dust coke 5 0 we 6 oa x 8 Flues cleanin; ae 010 0 
B. ,, Welsh 10 0 ve 8 x 5 3 Ashes, 12 | at 2a, 140 
CO. Large a “Ff 22 0 5s 9 ne 10 1t 
Discovering that the Sheffield Gas Company mae a considerable quantity of £10 6 6 
coke dust, which they gave away to builders and others, we entered into a con- We shall be pleased to show the arrangement to anyone interested in the 
tract for a supply for three years. Having a spare boiler we had Meldrums’ | subject of the economical production of steam. There is no smoke from the 
Ateed, and soon discovered that coke dust made a very if hi 


draught ry | ¢ stack of the “Telegraph” Office, which is another good point in favour 
aber re raising. Our second boiler was then fitted, and we are now burning | of coke dust as fuel. — ; 


MAKERS AND SOLE PROPRIETORS— 


MELDRUM BROTHERS, LIMITED, 


Engineers, Atlantic Works, MANCHESTER. 


LONDON OFFICES: 66, Victoria Street, Westminster, Telegrams :—‘‘ MELDRUM,” Manchester, London or Leeds. 9288 
LEEDS CFFICES: 5, East Parade. National Telephone Nos. : 1674, Manchester ; 193, Westminster ; 1891, Leeds. 


CAMPBELL &« CALDERWOOD 


ENGINEERS AND BOILERMAKERS, 
SOHO ENGINE WORKS, PAISLEY, SCOTLAND. 


Telegraphic Address: ‘‘SOHO, PAISLEY.” 
ein CORLISS AND OTHER HIGH 
STERN & SIDE PADDLE ees xine 


Independent Condensers with 
Pumps. 

















Hydraulic Pipe Benders. 


4016 





ENGINES FITTED TO DOUBLE-ENDED FERRY STEAMER ‘‘KURRABA,” 


Go. B.SMx 


SEE 











EL &z Go. 


MANUFACTURERS OF 


COLLIERY BUILDINGS 
BRIDGES, PIERS, 


STEEL ROOFS. 
Iron and Steel Fireproof Flooring, 
Plate, Lattice and Compound Girders, 


STEEL ROOF PRINCIPALS, 
CONSTRUCTIONAL WORK OF ALL KINDS. 














— _|| OS 





HAY SHEDS. IRON FENCING. 
GATES. RAILING. 


Ralston’s Patent “Dual” Canvas 
Target Apparatus. 


ae es 2 S38 oe F cere 
ee Contractors to H.B.M. Government. 
3041 


Glasgow,” 








PRAIGHALL IRONWORKS, SARACEN ST., GLASGOW. |. Tslographi, dress; “Wire, 















(ERR, STUART RCO. 















2 2 | ie oe oe ae 
ea > ) 
en Jee XA ee A | 









Portable, Tramway & Permanent Way Material. 












OATALOGUES. 
2 Halos, From ans BA, 
cn 
forming the most paneer 
WORKS: STOKE-ON-TRENT: 2440 
OFFICES : 20, Bucklersbury, E.C. 


KERR, STUART ACOLE 











All oommanioations to be addressed to the London Office 
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POOLEY’S Patent 


WEIGHING 
MACHINES 


Awarded 


OVER 60 PRIZE MEDALS. 


SARA aAAB AAAs 


HENRY POOLEY & SON, 


LIMITED, 


LIVERPOOL, LONDON, 
BIRMINGHAM & GLASGOW. 


Branches at Manchester, Newport (Mon. # 
Newcastle-on-Tyne, Derby, &c. 


Spiral Universal Chucks, 





TICHTNESS OF GRIP, STRENCTH OF STRUCTURE.) 





Unsurpassed for Heavy Turret and —— 
Spindle Lathes. 


eo Birmingham. 








"RICHARDS" 
BORING & TURNING 


MACHINES. 


Two Sizes for 
Pieces 2 in. diameter. 





prnese Machines effectually replace the 
late Lathe and reduce the cost of 

Bae rning and Boring. 
There is a great opa % Vme ja the 

eetting of the pieces of wor 
Pe solidit: ye bE of thes table oad the power- 
of more metal being 

aoe by fhe 4 Tool. 

A large number of these Machines are 

in use, giving satisfaction. 


IT IS THE MACHINE OF THE FUTURE. 
RICHARDS MACHINE TOOL (0, 


LONDON. 











All Letters to be Addressed 6, ‘sian 
Pountney Hill, E.¢. 


STERN BROTHERS, 57, Gracechurch Street, London, E.C. 


GRAND PRIX, 1900. "elgrame: “CENTUMVIR, LON “CENTUMVIR: LONDON" PARIS EXHIBITION. 


STERNOL SOLUBLE OILS 


(REGD.) 


Should be used by every Engineer for DRILLING and SCREW-CUTTING. 


5°/, mixed with 95 parts of water will form a splendid soapy compound ; great saving and economy. 
APPLY FOR SAMPLES AND QUOTATIONS. 


Branch Office: Jubilee Buildings, 108a, Hope Street, GLASGOW. ‘“* 


ROBERT r & CO., LTD.,roinor," STOCKTON-ON-TEES. 


SOLE pace aug ae: OF 


> PUMPS, 
CAPSTANS, 


- §TEAM STEERING GEAR. a 


Telegrams: “ROGER, STOCKTON.” 


SAMUEL OSBORN & CO., 


MANUFACTURERS OF CRUOIBLES AND SIEMENS 


STEEL CASTINGS 


Of every kind, and up te 15 tons each. 


SOLE MAKERS OF MUSHET’S SPEGIAL & TITANIC CAST STEELS. 


ALL BEST STEELS. FILES, SAWS, RAILWAY SPRINGS. x. 
CLYDE STEEL ¢ & IRON WORKS, SHEFFIELD. 











CRANES, 
WINCHES, 





























— ’ FORRESTT | & SON, Lté., Ship, Yacht, Boat Builders and Engineers, 


THE SHIPYARD, WYVENHOE, ESSEX, & 101, LEADENHALL ST., LONDON, E.C. 


Telegrams : ‘‘ Forrgestt, Wyvennos.” ‘‘ FoRESTIERE, LONDON.” Te.erHons No. 5942, AVENUE. 


3 1 Liat pinta — eae Tl 
hE ag 


- TV 


*SJUSWUIZAOH UBje104 s0yjO pue 


Contractors to the Admiralty, War Department, Crown Agents 
for the Colonies, Egyptian Government. 
eulqUeBay ‘uxayog ‘ueyUuD ‘ysjuedg ‘uvissny 043 03 $10;OB4}RU0D 





Stern-wheel Steamers “ MILLIPED” and “ POLYPODE” built for SHaRRER’s Zampest Trarric Co., Lap. Dimensions: 114 ft. long by 16 ft. beam. 
Speed: 11 miles, Draught: 18in. LIGHT-DRAUGHT STEAMERS A SPECIALITY. 4278 


PATENT SLIPS AND DRY DOCK AT WYVENHOE, ELECTRO-GALVANIZING PLANT. 
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STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boiler Makers’ Machine Tools, 
PATENT BEVELLING MACHINES 


FOR SHIPS’ FRAMES, 


FORGE CRANES, Hand & Steam 
Sugar Cane Mills, | Water Wheels, &0, 


DAVIS 3& 


CRICr cl rn, comeunane 


RM 
RS TO HE 

Acro P 
ont “i 

















maa 








zuU>rSs STE EX. Woe w 














ANNEN 
ESTPHALIA), 


BEST CRUCIBLE & SIEMENS-MARTIN STEEL CASTIN Gs, 


To stand Admiralty, Board of Trade, Lloyds, and Bureau Veritas tests. 


ARTICLES FOR ARTICLES FOR 


RAILWAYS, HYDRAULIC AND 
SHIPBUILDING ELECTRICAL 
YARDS, MACHINERY. 


ENGINE WORKS, 
ROLLING MILLS, 


IRON and BRIDGE 
WORKS. 


, Also tor Wagon, 
Excavator, &c. 
Builders and 


Boiler Makers. 
Centres, and other Locomotive and 


SPECIALITIES { LOCOMOtVe, Wagon, One arnt any size and weight, Propellers, Hollow Axles. eepome cite — 
} 9, New Broad Street, LONDON, E.0. “* £0. _ 


__Apply to AUGUST REICHWALD, (‘iit tittei‘Kingdom,, 


ISAAC STOREY & SONS, Lrp 


BMPRESS FOUNDANYT, 


Cornbrook, Manchester. 
BERRYMAN 


FEED-WATER HEATERS. 


FEED-WATER 


FILTERS. 














ETT 


MILLS- 











FILTER WITH BYE-PASS AND 
RELIEF VALVE. 


(PABBA ABABBABBBABBBBABBAABAM 


FILTER CAGE REMOVED 
FOR CLEANING. 


UNITED ALKALI 60. 1? 


Exchange Buildings, Liverpool, 


Manqanese Copper 


(Containing up to 30 per cent. of Manganese). 


MANGANESE BRONZE 


in Ingots, Billets, Rolls and Sheets. 


ANTI-FRICTION METALS 
AND OTHER ALLOYS. 4007 


WATER POWER 


@@ Our New Improved “‘HERCULES” 
@ Fwrbine is the Best and Cheapest 
ever offered to the Public. 


SPECIAL PUMPS 


For all purposes and af the highest clase. 
APPLY TO— 


THE TURNBULL ENGINEERING C0., 
18, Blythiswood Square, GLASGOW, sc 
AND 39, VICTORIA ST. WESTMINSTER, 8. 


POP 


SAFETY AND 
WATER RELIEF 
VALVES. 



















Send for List 8a, Post Free.? 


Ashton Valve Co. 


(Hobdell, Way & Co,, Ld.), 
1 & 2, Rangoon &t., 


LONDON, E.C, 


T. SHOREs SONS, 


ALBION FOUNDRY, 
pemege tts STAFFS. 





April 19th; 1900. 
Heater 


»——We are glad to inform you that we have used the Feed-Water 


for over 5 years, and it has never given us a moment of trouble. 
— 2 is highly efficient and we have teeted'the temperature of the Feed-Water and 


a it over 200. degrees, which fact speaks for iteelf, ‘ 


GENTLEMEN, 


= OCA Oy =e 
a 


Memorandum to Messrs. Taos. SHorr & SONS. 


_ a 











PATENT FEED-WATER HEATER. 
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Lubricating Oils 








GOLD MEDAL, 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY L™ 


Oil Refimers, 


AND MANUFACTURERS OF 


Lubricating Oils|t 


Cylinders and Valves. 


For Textile Machinery of every 
description. 
For Collieries, ‘ron Works, 
Mines, and Quarries. 

For Saw Mills, Flour Mills, and 
Agricultural Machinery. 
For High-Speed Engines and 
Dynames. 

For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 





Botz Prorrimrors AND MANUFACTURERS OF 


VEITCH WILSON'S 


LUBRICANTS, |__: 





PRICE CARDS and SAMPLES MAY 
BE OBTAINED FROM 


PRICE'S PATENT 
“CANDLE COMPANY, Lé 


Belmont Works, Battersea, 


LONDON, 





HENDERSON & GLASS, LIVERPOOL. 


Extensive stocms of all descriptions and Sections 


MALLEABLE IRON AND STEEL, 


Including all sings. Bound. age et Ay and iS Fins Bars, Fitch } 


Rolled Girders & Joists, 3in to 0m deep, 


COMPOSITE GIRDERS MADE TO SPECIFICATION. 
PLAIN AND CHEQUERED PLATES. 
Boiler and Tank Plates in Iron or Siemens-Martin Steel, all sizes, 
QUOTATIONS AND SECTION ON APPLICATION. 4368 
SHIPMENT ORDERS PROMPTLY EXECUTED. GORRESPONDENCE SOLICITED. 














First-class Medals—Paris, 1885; London, 1862, Gold Medals—Paris, 1878; Melbourne, 1881, 


SHELTON IRON. 











i 
BRANDS. i SHELTON STEEL 
2 

















SHELTON STEEL. 
All sizes and sections of BARS, ANGLES, | 

ge“ 

THE SHELTON wnOH, STEEL & 5 GOAL 60. Ld. , ST wars ON. TRE, STAFFORDSHIRE; 


TEES, OHANNELS, 
GRANVILLE “ue 
ENQUIRIES TO— 
Telegraphic Address : “Shelton, Stoke-on-Trent.” Telephone No.11. | Telegraphic Address : “‘Sheltonian, London.” Telephone No. 1886. 











ar rie BOLT & NUT CO. Yi” 





TRADE MARK (WM. M. WARDEN & SONS), Sone 
EZANDSWoORTH, wean BIRMINGHAM™ 


Telegraphic Address— MANUFACTURERS OF EVERY DESORIPTION OF “BOLTS, BIRMINGHAM.” 





BOLTS NUTS, conc SCREWS, RIVETS WASHERS 


3911 


RAILWAY, TRAM WAY, & “TELE GRAPH FA STENIN Gs. 


— SHENTON & CO.,"" 


HYDE, near MANCHESTER. 
ESTABLISHED 1872. 


Telegraphic Address: ‘‘ DUPLEX, HYDE.” 
Telephone No. 21 (Ashton-under-Lyne). 


Makers OF HiacH-CLass.. 
LANCASHIRE, CORNISH, VERTICAL, 


AND ALL OTHER TYPES OF 


BOILERS 


es Contractors to Her Majesty's Government. . 
DRILLING, WELDING, FLANGING, PLANING, RIVETING, &., 
by Special Machinery of the most modern construction. 


~ LANGASHIRE and CORNISH BOILERS 


Always in Stoek or in Progress. 7 

















Guardian Building, Cross St., Manchester. 





Please address all Inquiries as above. 
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in the 








United Kingdom. 


TRIMMER DEPARTMENT, 


We always have, and intend to 
keep the lead on these Wonderfully 
Accurate and Useful Tools. We 
now offer three styles :— 


Type ‘‘A”—For Bench, Port- 
able. 


Type “E”—On Stand, Im- 
proved Gauge. 


Type “F”—Our Latest, on “@ 
Stand. Special feature, its 
long stroke, yet simple, “ 
powerful, and convenient 
action, 








CHAIN SAW MORTISER. 


J. B. STONE & CO., 


135, Finsbury_Pavement, ‘LONDON; - Cy 




















STREET, PLANT 


LAMBERTON & CO. iA ‘i Pett CM umts. ‘soowe ruare 












MILLS. BLOOM & PLATE 








Coatbridge, is SHEARS, REVERSING MILL 
mcohinicneie: LW oat Bat ENGINES, HYDRAULIC PLANT 
Makers of the } ' a 
LARGEST AND MOST MODERN ; 
INSTALLATIONS 





OF MACHINERY FOR THE © 
MANUFACTURE OF STEEL’ 


























REVERSING Bak AND RAEI, DELILE. ENGINE. 


or o00e // SPECIAL TOOLS & MACHINERY. 












Flexible Metallic Tubing as 
applied to Steam. 


The rapid development of steam pressures 
occasioned by the wide adoption of tubular 
boilers has given a great impetus to the 


use of Flexible Metallic Tubing. 
Within the memory of many engineers, 
now only of middle age, such ures as 


100 Ibs. per square inch were considered to 
be very high, while pressures of 800 Ibs. 
and even 200 lbs. were practically un- 
dreamt of. Under the old conditions it 
was possible for rubber hose to be used 
in many cases to convey steam, but now 
that increased pressures, naturally en- 
gendering much greater heat, have become 
so widely prevalent, no tubing made from 
cloth, rubber, or indeed any vegetable 
substance, will withstand the heat and 
strain for any appreciable length of tinie. 

Under these circumstances, FLEXIBLE 
METALLIC TUBING HAS BECOME 
A NECESSITY, and it is now employed 
in thousands of cases where rubber, which 
is vulcanised and charred at a com- 
paratively low temperature, is absolutely 
useless. 


Our Bronze No. 2 Tubing will 
stand steam pressures of 
800 Ibs. to 400 lbs. per 
square inch, 






The Company is prepared, on application, 
to make -spécial. tubes: to ‘withstand even 
greater pressure than this, 


PRICES AND FURTHER PARTICULARS FROM—~ 


The United Flexible Metallic 
Tubing Co., Ltd, 


112, QUBEN VICTORIA ST., 


LONDON, E.C. 
Telegraphic Address: “TUYAUX, LONDON.” 





Telephone; No. 773, BANK. 4232 
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WATER CONDENSERS, &c., &c. 


Contractors to H.M. War Office, Ad niralty, 
Crown Agents for the Colonies and India Office. 


FEED-WATER HEATERS, CALORIFIERS, EVAPORATORS, STILLS, 


EVAPORATIVE, SURFACE, AND FRESH- 


A Seeming Paradox! 


But a tube formed as shown will transmit twice 
as many units of heat in a given time as a corre- 
sponding amount of plain tube surface, and its 
immense advantage in the construction of the 
appliances named in the margin must be obvious. 
If you are interested, ask for our list No. 4 and 
list of firms supplied. It is one of the most 
successful inventions of recent times, and will 

repay investigation. 4404 





ROYLES LIMITED 
womas MANCHESTER. 


LONDON: SUFFOLK HOUSE, E.C. 





| THE WELDLESS STEEL TUBE CO., 


Icknield Port Road, BIRMINGHAM. 


¥ 








Esté. 1872. 


On Admiralty List. 


PATENT WELDLESS STEEL TUBES, asd 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, and General Engineering Uses. 








Trape MARK 





TRADE MARK. 





























BEVER, DORLING & 60., LTD., 


MAKERS OF 


DUPLEX PUMPS 


For Boiler Feeding, General Marine 
Purposes, Mines and Hydraulic 
Power. 











‘Aauiyoew ea) yeisedg pue SOYO}N|Q UOI}OII4 JUa}eY 
"SB9H SSI[409 porosdwy | 1M ‘sauISuq /seuo!e}9 SSP]-4 SIH 


Compound Condensing Surface Mine Pumping Engine, with 25 in. and 50 in. cylinders by 7 ft. stroke. (From a Photograph ) 
REGISTERED OFFICE AND WORKS: 


UNION FOUNDRY. DEHWSBURY. 


elegans : “Foundry, Dewsbury.” “Foundry, Dewsbury.” Telephone : 155. LONDON OFFICE: 69, OLD STREET, E.C. 


GEO. RIGHARDS & CO., L”- 


Broadheath, near Manchester, 
MANUFACTURERS OF HIGH-CLASS MACHINE TOOLS. 


Contractors for Machine Tools to H.M. War Office, the Lords of the Admiralty, the Council of State for India, the Crown Agents for the Colonies, Foreign Governments. 
London Manager - AUSTIN H. HOPKINS, 9, Ranelagh Mansions, Fulham, S.W. 


Sole Agents for Scotland: MITCHELL, GRAHAM & SON, 46, Buccleuch Street, EDINBURGH. 





LIST OF OUR telegrams—“ RICHARDS, ALTRINCHAM.” 
SPECIALITIES. 


Patent Side 
Planing Machines 
Pearn’s 
Pacing & Boring SAI 
Machines, ee 

Radial —_ 
Drilling Machines 
Slot 
Drilling Machines * 
Horizontal 
Boring Machines. 
Boring & Turning 
Mills,f&c. 1 &, 


























PATENT SIDE PLANING MACHINE (500 in use). 2408 
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FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, ENGLAND, 


poe” 





| 7 ‘Lin, Contos CennkShaft Turning Lath, 
CONTRACTORS 1 TO THE BRITISH AN D _FOREIGN GOVERNMENTS. Established 1832. 



























Telegrams: “QUARRIES, LEEDS.” 


det be Weak co tee Seach tases DK a 


LOOK FOR DIFFERENT TESTIMONIALS EVERY WEEK. 








From W. H. TOPHAM, Esq., C.E. 


Conrractor’s Orrick, 65, Kine Strert, MANncuEstEeR, 22nd November, 1890. 


Dear Sirs,—I have known your Navvies for nearly three years, and have found them to do their work, both in hard and soft 
material, to my satisfaction. The one great advantage is that it can be moved from one spot to another in two or three minutes, also 


oe it is easily changed into an ordinary Loco, Steam Crane. 
as they are light and easy of Seunsportation, 





4251 





WHITAKER BROTHERS, LD. 


HORSEFORTH, LEDs. 
Proprietors and Sole Makers of T. Whitaker's 


PATENT STEAM CRANE NAVYIES. 


Double and Single Action Steam Hammer Pile Drivers, 
Wwe 100 ALREADY SOLD. 


TESTIMONIALS AND PRICES ON APPLICATION. 





9098 


I certainly think that these Cranes are very suitable for the Colonies, 


Yours truly, W. H. TOPHAM, C.E. 


Chie Representative of T. A. WatKer, Ese., on the Manchester Ship Canal, 





Royces Limite. 


“SYPHONTIA” 


STEAM TRAPS 


Best “ ALL-ROUND” Traps. 
will ‘k under iety of 
They bey Ol Coens oes wor! a ee ety 
vill work work at an; pressure without adjustment. 
oo ent to fix. . Easy of access. No 
pressure in box. Valve made — 


Made in 
8 Sizes, 
from # in. 
toSin.inlet, 

























No New 
Untried 
Invention. 


Over 


70,000 


Sold. 





REDUCING 
VALYES. 


Crass A, 


The most 
Sensitive Valve 
made. 

NO PISTON! 
| NO SPRINGS! 

. NO INDIA 









Reducing 
Valves. 


Crass B. 


For 
Pressures 
over 100]b. 


DRYERS 


Combined with 
Expansion Trap. 


The most 











Press up to 600 Ib. 
Weight, 12 Ib. 


HIGH CLASS 


STEAM VALVES 
AND BOILER MTCS, 


ROYLES LIMITED 


Gt. Bridgewater Street, 4404 
MANCHESTER. 


GLasaow: 65 WATERLOO STREET. 
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THE YEAKLEY VACUUM 


POWER HAMMER 


PATENTED. “3;.-° 2) 


re, ee 





The Most Powerfal 
Hammer in the Market. 


Strikes one blow, light 
or heavy. 


Is under perfect control. 
Will press as a Vice. 


Has all the features of a 
Drop Hammer. 











FOR SALE 


' The Belgian, French 
and 
German Patents. 











: SR, aed 7 Feer4 


For Full Particulars and Illustrated Catalogue apply to— 


The Yeakley Vacuum Hammer OCo., 


8, ROCHESTER ROW, WESTMINSTER, S.W. 


Slo 


4377 

















Telephone No. 394. 
Telegrams : 
“ MITTON, 
BIRMINGHAM.” 


SIGHT-FEED 
OIL SYPHONS. 








CROWN BRASS WORKS, 
OOZELLS ST. NORTH, 


BIRMINGHAM. 


MAKERS OF 
ENGINE, BOILER, 
AND FIRE FITTINGS, | 


HUNT « MITTON gee 


STEAM PRESSURE GAUGES 


COPPERSMITHS, ENGINEERS’ 
BRASSFINISHERS, &c. 





@.M, FLANGED WHEEL VALVES. 
No. 106 B Type. 8353 


ate Maxim Electrical & Engineering 
al 






65, 66, 67, GRACECHURCH ST., E.C. 


Late EDWARDS & BARNES (LONDON). 
“ HEATERITE, LONDON.” 








Telephone: 473, Avenue. 


“ BERRYMAN ” 
FEED WATER HEATERS, 


“WARWICK” 
HEATER DETARTARISERS 


WATER SOFTEN EES. 








GREASE SEPARATORS. 


3590 


FILTERS AND CONDENSING PLANTS. 


g pens aN 
sete Fel Kconomiser 


AS SUPPLIED TO ALL STEAM 
USERS, EVEN 


COLLIERIES. 


= Why not SAVE 20% of 
your GOAL BILL??? 


S| ILLUSTRATED CATALOGUE ON APPLICATION, 


: = Arthur Loweoek, Lo. 


COLEHAM FOUNDRY, *© 
SHREWSBURY. 








| 




















A. EDMESTON & SONS 


Cannon —- Ironworks, SALFORD. 











‘lPatent Friction Clutch, 
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< Good Record, 
Past and Present. 


We have manufactured and sold to date mare than 
480,000 Detroit Sight-feed Lubricators. 
We make different styles of sight-feed lubricators 


Air Compressors, Ice Machines, &c. 

Our present output of these sight-feed lubricators 
amounts to about 6000 per month. 

We also make a very complete line of supplementary 
lubricating devices, such as glass and brass oilers, oil 
pumps, oiling devices, &c. Our complete line is shown 
in our Catalogue, which 1 we will send to wns: address on 
application. 


Detroit Lubricator Co., 
Detroit, Mich., U.S.A. 4208 


FOR SALE BY— 


JAS. HARTLEY & CO., Victoria Bldgs., Manchester, England. 
JOHN MACDONALD & SON, 9, York St., Glasgow, Scotland. 





Detroit Improved Standard 
Lubricator for use on 
Stationary Engines. 

















ON ADMIRALTY LIST 








RANELAGH 
WORKS, 














CUADRUPLEX. 
AIR  CMPRESSORS 
FORCED DRAVGHT 
FANS& AIR HOISTS: 











The Compressors are’ made in the | 
following Standard Sizes, for driving by ’ 
Belt or Electric Motor: 

Size ye in Free 
NO. 3 
NO", “ 
NO. 5 
NO. 6 
NO 7 
NO. 8 


All Types fitted with Patent Automatic Controller. 
SEND FOR CATALOGUE B. 








adapted to the different types of engines, including |. i 
lubricators for Stationary Engines, Hoisting Engines, |’ 
Portable Engines, Traction: Engines, Compound. and |, 
Triple-expansion Engines, Steam Pumps, Gas Engines, | 


» 















T. & R. LEES, cncineers, HOLLINWOOD, 


Telegrams : “ LEES, HOLLINWOOD.” Near MANCHESTER. 
IMPROVED HORIZONTAL ales ENGINES (Class K.), 


Constructed to work at a Steam 
Pressure up to 100 Ib. 


Fitted with Patent. Automatic 
Piston Valve Expansion Gear; 
the Cut-off being automa- 
tically adjusted by Governor. 













Dia. OF LENGTH OF 
CYLINDER, STROKE 
8 in. 12 in, ‘ 
9 in, 14 in. 
10 in, 14 in. 
11 in. 16 in 
12 in. 16 in. 





. 8282 


A.F. CRAIG &CO.,LTD., 


enum ~=PAISLEY, SCOTLAND. 


1968. 

STEAM ENGINES, AIR COMPRESSORS, SHAFTING, 
BEARINGS, GEARING, and PULLEYS, 
SUGAR REFINING AND OIL 
REFINING MACHINERY, 
OIL & GAS PLANT. 





Prize MBDAL, 
Paris, 1878. 















































ROOFING, _ HOISTS. 
GIRDERS, GREEN-SAND 
GHAR. KILN GOOLERS, CASTINGS UP TO 
IRON & STEEL PANS, 30 TONS 





FOR MARINE AND LAND 
ENGINES, SUGAR MILLS, &. 


PANS, TANKS, RETORTS, : 


STEAM BOILERS 


(Land and Marine). ~~ 













VOMITER BOILERS, . FOR OM, GAS, AND 
FOOT BRIDGES, CHEMICAL WORKS, 
HYDRAULIC 











OIL & GAS for TAPESTRY. 
FILTER PRESSES. 


HYDRO-EXTRACTORS. 









CROPPING & CLIPPING MACHINERY. 
CLOTH FINISHING MACHINERY. 


DRAW: INGS PREPARED AND ESTIMATES GIVEN FOR EVERY 
ESCRIPTION OF IRONWORK. 


WM. BUCKLEY & CO,, 
PATENT Earn ae SHEFFIELD. — 


SOLE 
THH PRINCIPAL 


E STON 


MAEKHBRS in BNGLAND. 


























! INVENTORS AND PATENTEES 
OF THE ORIGINAL BUCKLEY’S 
Helical SPRING COMPENSATING 
PISTON WHICH WE HAVE 
BROUGHT TO PERFECTION. 
































It follows that other similar 
spiral springs or springs of 
semi-helical construction are only 
second-hand productions. 


OUR NEW [patent] COMBINED PISTON VALVE AND RELIEF VALVE IS 
COMPLETE IN ITSELF AND CANNOT BE SURPASSED. ALL RISK OF 


BREAKAGE AND WEAR 1S. PREVENTED. 









LEES, ANDERSON & ‘00, 
GLASGOW. 






































4275 | | 











ENGINEERING. ‘[Dec. 28, r900. 


HAYWARD TYLER & 6O., 


SOLE MAKERS OF RIDER’S PATENT 


HOT AIR ENGINES 


FOR DOMESTIC PUMPING. 

















The entire index for feeding and screw-cutting is obtained instantly, 
without removing a single gear. Extensive feed and thread- 


cutting changes. 


The change gears are mounted on a short shaft running in bearings 
at both ends. 


All feeds are graduated. Large hole in spindle. 


Taper attachment set or released by tightening or releasing one 
screw, and releasing another, or vice versa. 











EXPLOSION IMPOSSIBLE. DOES NOT REQUIRE SKILLED ATTENDANCE. 
Cost of raising 1000 Gals. Water 80 ft. high, ONE PENNY. 


1 veo ov nan roe owas 7 noone ou | UNO Lodge & Shipley Machine Tool Co, 





seabed 











90 & 92, WHITECROSS STREET, LONDON, E.C. CINCINNATI, OHIO, U.S.A. i 
CAIRD & RAYNER, B Otto Schwade & Co., 
ADMIRALTY OONTRAOTORS. ERFURT (Germany). 





TELEGRAPHIC ADDRESS: “ AUTOMAT, ERFURT.” 


SOLE MAKERS OF 
RAY MNWEE’s 


EVAPORATORS. 


FRESH WATER FEED 




















MAKE-UP APPARATUS, 
PRED. WATER HEATERS, 
FRESH WATER 
——\ pis TILLERS. 
BOARD ot TRADE, ana tiie. 
men RS wi QUADRUPLE ACTING PUMBS, “Automaton,” 
\ FOR ALL PURPOSES. 
——— SEA WATER. COMPOUND AND TRIPLE-EXPANSION STEAM PUMPS. 
| PUMPS DRIVEN BY ELECTRIC MOTORS. 
17 7, Commneniial Road, Limehouse 700 Workmen. Large Stock. Export to all Countries. 
LON DON, E. . Catalogues, Estimates and Particulars cn agplicaticn. . seit 





Tele. Address ; "'VAPORISE, LONDON.” Telephone No. 210, Eastern. 
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RICHARD MORELAND & SON 


LIMITED, 


3, OLD STREET, LONDON, E.C. 
Telegraphic Address: EXPANSION, LONDON. Telephone No, 784, HOLBORN. 


i i i i i i i i i ni i in tn 


BURNS SMALL COAL. SMOKE CONSUMING. | 
Self-Cleansing Grate. Uniform Temperature of Furnace. 


Speed of Travelling Grate easily Regulated 
while Working. : 


Easily got at for Repairs. 
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~JUGKES" FURNAGES, ted a «Dust Dstrostor. 
THE NEW 

TAITE HOWARD PNEUMATIC 

» TOOL Co, 


LIMITED, 
63, QUEEN 
VICTORIA ST., 
LONDON, E.C. 












(Owners of the Boyer Poeumatic Tool 
Patents for the United Kingdom and 
the Continent of Europe.) 


Telegraphic Address : 


*CAULKING, 
LONDON.” 


Telephone: 
5642, BANK. 


THE BOYER [er 
R DRILL ™E em 


PARIS, 1900. 


BOYER 
THE ONLY 
PNE 
UMATIC GOLD MEDAL, 
DRILLS. BEING 
Gist HIGHEST AWARD 
SHOW ROOM NEAR 
QUEEN VICTORIA des 

STREET, E.C, PNEUMATIO 

WHEPE ‘ne petit ge SEEN IN TOO LS. 


4156 


“UNBREAKABLE” PULLEY 
& MILL GEARING 6O.. Lr. 


ECONOMICAL TRANSMISSION OF POWER. 


A COMPLETE SYSTEM OF SPECIAL 
STANDARD _ APPLIANCES. 


LARGE STOCKS. QUICK DELIVERY. 














AGENTS IN MOST CHIEF CENTRES. 
See List, Dec2mber /4th, page 38.) 





This THREEFOLD SYSTEM of Improved Power Transmission Comprises 
SWIVEL BEARINGS. 


Hangers, Pedestals, Brackets, Wall Boxes, Pillar Bearings, &c., 
for all sizes and positions. 
LESS FRICTION & LONGER LIFE THAN ANY OTHER TYPE. 


WROUCHT-IRON SPLIT PULLEYS. 


Made of any size or strength. Light and Balanced. Strong and Cheap. 
. System of ielotehann alte Bushes if veauiiaa q : 


UNIVERSAL OR COMPRESSION COUPLINGS. . 


Require no Key nor Facing on Shaft. — 
True the Shaft Ends. é 


Perfectly shrouded. 
Many of the most modern Factories and Mills have been fitted up throughout on this system. 


Easily put on and taken off. 
MANCHESTER & LONDON. = « 


























48, WEST GORTOM, «strength*itanchester.” 56, CANNON STREET. « srorsepoter, Londov.” 
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CLAYTON ENGINEERING & ELECTRICAL CONSTRUCTION C0, 


LIMITED, 


Head Office and Engine Works: NEWTON, HYDE, near MANCHESTER. 


= * =~ 











Telegraphic Address: ‘‘DYNAMO,” HYDE. 
Telephone No. 62, HYDE. 


ALL COMMUNICATIONS TO BE 
ADDRESSED TO THE HEAD 
OFFICE, NEWTON, — 








NEWTON, HYDE, near MANCHESTER. 
Electrical Works) 01 syron, near MANCHESTER. | f a 
| % 
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DIRECT-COUPLED ‘ELECTRICAL PLANTS FOR TRACTION & LIGHTING. 


With Special High-Speed Engine up to 1000 HP. With Special Corliss Engine up to 5000 HP. 


KERMODE’S LIQUID FUEL SYSTEM 


FOR STEAMSHIPPING AND INDUSTRIAL PURPOSES. 
ae 























For RIVET 
HEATING, = 
BRASS | wi 
SMELTING, : Descriptive 


—_—<—<—o= 
_ 








-—seo 
a 


BAR & PLATE te Tile (| 
BENDING Fol ! os Matter and 
FURNACES, p N | 


REFUSE y/ 
DESTRUCTORS. FSH 


For CORE 
DRYING. 


For ORE 
REDUCING, 
&e. 

















Advice 











i Expert 
| 














Free 00 





MOT AIR PIPE, 
~ 


wy 
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BCONOMICAL. 
CLEAN, 
EFFICIENT. 
SMOKELESS. | es 


moce tevet. 








Application 






































Suitable for any kind of furnace without alteration of ordinary arrangements of furnace. 30 per cent. mre efficient than any steam 
burner system. Fires instantly available for coal if it should be necessary. See “ ENGINEHRING.” Nov. 17th 1899. 
OL. 
«en 


Address Communications 79, ST. DOMINGO VALE, LIVERPO 


TauegRaPnio Apprass; “ WARMTH, LIVERPOOL.” AGENTS WANTED ABROAD. 
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TYPE OF ALL SIZES. 


Works and Head Offices: ASHTON-UNDER-LYNE, MANCHESTER. 1g 
LONDON SHOW ROOM: WRITE FOR ILLUSTRATED CATALOGUE. 117, QUEEN VIOTORIA STREET. 








ELECTRIC CONSTRUCTION CO.. LTD. 


London and Wolverhampton. 
Contractors for:—ELECTRIC RAILWAYS, TRAMWAYS, poe STATIONS and 
TRANSMISSION OF POWER PLANT: 











Head Office: 


Dashwood House, 
9, New Broad Street, 
LONDON, E.C. 


Works: 
WOLVERHAMPTON. 








Telegraphic Address— 
“Concordance, London.” 


Telegraphic Address— 
**Electric, Wolverhampton.” 


TELEPHONE No, 178! AVENUE. 





For E.C.C. RAILWAY GENERATOR direct connected to 100 HP. CORLISS ENGINE, 86 REVS. PER MINUTE, 
en route TO THE CITY AND SOUTH-LONDON RAILWAY CO. 
Codes used—A I and.A BC (Fourth. Rdition), Cable Address (Registered with the Eastern Telegraph Company, Ltd.), “QUANTITY, LONDON.” 
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1 ‘Telegrams: | 22 =a Telephone:- 
ji COMPANY-EBBW VALE” he: ki LONDON NO838 BANK. 
| URNACES- LONDON: | 














Steel Sleepers & Keys Structural Sections. 
For Portable Railways and Main Lines. PIGIRON, TIN PLATE BARS, BLOOMS, BILLETS, 
8 SPECIAL: 


ANGLES, BARS, 
TEES. 


TERRA COTTA, ORNAMENTAL 


Bricks and Tiles of 
every description. 





STEEL RAILS, 9 to 100 Ib. per yard, 
FISH PLATES, &c. 








AGENCIES. 


Mr. A. McBEAN, 
Lichfield Street, Wolverhampton. 


Messrs. W. CLARK & CO., 
141, West George Street, Glasgow. 


Mr. J. B. CORNWELL, 
11, Old Hall Street, Liverpool. 


ROBEY & CO., Ltd., Globe Works, LINCOLN. 
te 





posted Siti Coal 


Special Facilities for Exportand 4134 
Shipping at Cardiff, Newport and Birkenhead. 











The “ ROBEY” fetta Undertype Engine, above illustrated, has the rm goon ane: - 


SMALL FIRST COST. SAVING OF TIME AND EXPENSE IN FIXING. 
EASE AND ECONOMY IN WORKING. GREAT ECONOMY IN FUEL. 
Makers of STEAM ENGINES—Portable, Horizontal, High Speed; GAS AND OIL ENGINES, specially suitable for Saw Mills and Builders’ purposes ; 
BOILERS—Locomotive, Lancashire, Coraish, of superior design and workmanship ; PUMPS of various kinds, suitable for Contractors, Builders, «c. 
pe UPWARDS OF 20,000 ENGINES OF ALL SIZES AT WORK IN DIFFERENT PARTS OF THE WORLD. ~®8 
London Offices: 79, QUEEN VICTORIA STREET E.C. Branches and Agents in all parts of the World. 


8654 
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DICK, KERR & 


Telograpbie 
and Cable Address: 


‘¢ Dicker.” 


CONTRACTORS FOR 


COMPLETE EQUIPMENT 


OF THE 





Calcutta Tramways, India. 

Camps Bry, Cape Town and Sea Point 
Tramways, South Africa. 

Parcelona Tramways, Spain. 

Madrid Tramways, Spain. 

Carlisle Tramways, England. 

Sunderland Tramways, England. 

Cleethorpe’s Tramways, England. 

Dover Tramways, England. 

East Ham Tramways, England. 

Dublin and Lucan Tramways, 

Treland, &c., &c. 





110, Cannon St., London, E.C. 
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8 P| L 
Codes Sy 
Ai, ABC, Lieber’s. 


Engineering. 


HEAD OFFICE: : 


Works: KILMARNOCK, SCOTLAND. 


Sole Selling Agents 


FOR THE 


ENCLISH ELECTRIC 
MFC. 60., Lro.. 


PRESTON, LANCS. 

















THE LARGEST AND MOST 
PERFECTLY EQUIPPED WORKS 
IN THE BRITISH EMPIRE FOR 
THE MANUFACTURE OF AP- 
PARATUS FOR 


TRACTION, 
LIGHTING & POWER 
TRANSMISSION. 





Two 200-kw. Sets at Preston Works. 











ANGINEERS AND CONTRACTORS. 


COMPLETE TRAMWAY & LIGHT RAILWAY EQUIPMENT, 


At HOME and ABROAD. 4857 








DAVEY, PAXMAN & 00.. Lo, COLCHESTER 


ENGINEERS AND BOILERMAKERS. 





HNGINES IN ALL SIZES. 


ENGINES AND BOILERS FOR ELECTRIC LIGHT INSTALLATIONS. 


SPECIALITY : 











“COLCHESTER” HORIZONTAL 
COMPOUND ENGINE. 
Tandem 


MAKERS OF 


*Peache” Patent High- 
Speed Engines. 


ECONOMY, EFFICIENCY, 
and DURABILITY. 


MAKERS OF 
Compound Portable and 
Semi-Portable Engines. 
Vertical Engines and 





“ PEACHE” snaps sidene 





AMO COMBINED. 
Engines, Simple Boilers. bp mr ? 7 
and Compound. Vertical Hoisting Engines 
“Corliss” Engines. and Boilers. 





PATENT “ECONOMIC” STEAM 
BOILER, 


Mining Machinery. 
Gold Crushing Machinery. 





SEMI-FIXED COMPOUND ENGINE, 





Triple-Expansion Engines. (fas 
Horizontal Winding 


Engines. — 
_ Air Compressors. momen hapa zontal Fixed Engines. 
Pumping Engines. Ore Crushing Machinery. 
Condensers. Pumps and Pumping Ma- 
chinery. 


OATALOGUES AND 






Compound Semi-Fixed 
Engines and Boilers. 


Compound & Simple Hori- 








Telegraphic Address : 
“PAXMAN, COLOHESTER.” 


Tel. No. 52, Colchester. 





HORIZONTAL COUPLED COMPOUND 





PRICE LISTS CONDENSING ENGINE. PHOTOS. AND 
iak Dx ts ental ESTIMATES , 
LONDON OFFICE ; mt Pies, so are ei SOR” conrpowen VERTICAL 
—_— 78, Queen Victoria Street, E.0. —_— 3565 COMPOUND ENGINE. 
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BELLISS & MORCOM LTD. 


(SUCCESSORS TO G. E. BELLISS & CO., LTD.,), 


PATENT SELF-LUBRICATING QUICK-REVOLUTION ENGINES 


ELECTRIC LIGHT, POWER OR TRACTION. — 


OVER 180,000 HP. suppPLIED OR IN on FOR-— 


MUNICIPAL AUTHORITIES (Lighting and Tramways) :— 


St. Pancras, Shrewsbur Sener eg: Bary, Croydon, Chester, Port Elizabeth (South Africa), Wolverhampton, 
Kingston-on-Thames, ford, Ayr, Cheltenham, Taunton, Leeds, B Blackburn, Sunderland, Gibraltar, Belfast, 
Llandudno, Shoreditch, Edinburgh, | Canterbury, Leith, Burnley, West Hartlepool, Bootle, Gloucester, Aberdeen, 
Coventry, Worcester, Rochdale, Darwen, Harrogate, Wakefield, Hammersmith, Woking, Newport, Battersea, 
— pstead, Bournemouth, East London (South Africa), Cardiff, Buxton, Bloemfontein (South Africa), 

Tousmenth, Hereford, Glasgow, Bury St. Edmunds, Hastings, Govan, Ealing, Stirling, Greenock, Beckenham, 

oylake and West Kirby, iddleton, Hackney, Grimsby, Southport, ‘Halifax, Poplar, Birmingham. 


ELECTRIC SUPPLY COMPANIES (Lighting and 
Tramways) :— 

Charing Cross and Strand, Winchester, Reading, Guernsey, 
Carlow, Northampton, Hove, Oswest "Electricity Supply Co. 
for 5 ~ Madrid ; Windsor, Bl ackheath and Greenwich, 
Colombo, House-to- House Co., London ; Crystal Palace, London ; 
Bristol Tramways, London United Tramways, Queenstown 
Electric Tramways, Central London Railway, Ventnor, Bromley, 
Alderley Edge, Salisbury, Montrose, Brechin, Newcastle. 


TRACTION :— 


Waterloo and City Railway, Metropolitan and District Railway, 
Hull, Blackburn, Plymouth, Isle of Thanet Light Railways A OVE ; 
(Electric), Sunderland, Wolverhampton, Bury, lfast, West ob z <tr Ms 
Hartlepool, Bootle, Aberdeen, Rochdale, Darwen Waterloo and — — ere 
Baker Street Railway, Great North of Scotland ilway, Tyne- mn 
mouth, East London (South Africa), Russian Railways. 


Large numbers of these Self-Lubricating Engines have also been 
supplied to the British and other Governments, the principal sabia eg 
Spearman paguomieg and Steel Works in the United ie iii TTT 
Kingdom, to Ra and Steamship Companies at home and HEER 
abroad, and to many Public Institutions. 
























Representing our TEC/6 STANDARD ENGINE, 450 B.HP. 3845 
Telegraphio Addres: “BELLIsa, BrRMINGHAM.” Established a — OVER 30 IN USE OF THIS SIZE ALONE, — 


GREENWOOD & BATLEY,Ltd., 


ALBION WORES, LEEDS. 


MAKERS OF SPECIAL AND GEN ERAL TOOLS. 
INOLUDING ‘ : Ce : fs 3 | — : OIL MACHINERY 
PNEUMATIC ~ | for Crashing Oil. Sens 
AND POWER-DRIVEN and Nats 
HAMMERS. SHALL ARMS 


AND AMMUNITION 
MACHINERY. 


MACHINERY for 
Treating Waste Silk, 
China Grass, &¢. 


RLROTRIC DYNAMOS 
AND MOTORS, 


























CIRCULAR & ENDLESS 
SAWS 
FOR METALS, 





BOLT & NUT FORGING 
AND 
FINISHING 
MACHINERY. 








Photo. 8785. 12 in stroke Shaping Machine. 


De Laval’s Patent Steam Turbine Motors, Turbine Dynamos, Turbine Pumps and Fans (for Gt. Britain and Colonies, China and Japan). 
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Telegraphic Address,} (** Bessemer, Sheffield.” 


MANUFACTURERS OF 


CAST STEEL BY THE BESSEMER AND SIEMENS PROCESSES. 


ALI FROM HENRY BESSEMER & O°} o 
o} &p SHEFFIELD £ $ 
eg a _ 


CASTING DEPARTMENT. 


jALIZ, Le, 


FORGE DEPARTMENT. 


STEEL 


Hydraulic Cylinders, 


FINISHED COMPLETE, 


LO0OMOTIVE CRANK AXLES, 
LOCOMOTIVE STRAICHT AXLES. 
Compressed Steel. . 











>» Crank Shafts. seuubndl fain ate one 
BUILT-UP WARINE © CRANK SHAFTS. per square inch. 

ROLLED <s HEAVY MILL CEARING 
WELDLESS TYRES 4; IN STHEL, 





FOR 
Locomotives, Carriages & Wagons. 


A STEEL HAMMER TUPS 
Special Hard Quality for Break Vans and a 


FACES & SWAGES. 
/ SPECIAL HARD STEEL ROLLERS 


AND PATHS 410s 
For Crushing Quartz, &e, 


THE MIRRLEES WATSON COMPANY, Limreo, 


ph. GLASGOW. 


London Office: 158, Gresham House, Old Broad Street, E.C. 
Makers of 


CONDENSERS 


for producing FRESH WATER. 


44 lb. of Water 
per 1 Ib. of Fuel. 








SPECIAL HARD TOUCH STEEL 
SHOES AND DIES 


Peach Gold Mining a &e. 


























































FROM SALT WATER OR OTHER IMPURE SOURCE, 


MULTIPLE EFFECT EVAPORATORS 


1 Fa FOR CONCENTRATION OF 
“wie Cane and Beet Sugar Juice, 
Glucose, Gelatine and Glue, 


> Bark Wood and Meat Extracts, 
Borax, Caustic Soda, &c., 
AND FOR RECOVERING 


SEXTUPLE EFFECT CONDENSING PLANTS, | VALUABLE PRODUCTS from Wool Scourings 
Capacity per 24 hours; 20’ to 200 tons. and Waste Liquors generally. 
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nema 


mproved Compound Duplex Pumps 


WITH OUTSIDE PACKED PLUNGERS. 














Suitable ae: up to 
for = By 260 Ibs. 
Steam Pressures per square inch, 














Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 


S. OWENS & CO. 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONDON, E.C. “™ 


ee 


SAMUEL FOX & CO. Lime 


STOCKSBRIDGE WORKS, near SHEFFIELD. 


Manufacturers is = id — & SIEMENS Processes. 
























































STEEL RAILS, . | STEEL BLOOMS. 
TYRES & AXLES | BILLETS & SLABS. 
sensiian| "STEEL WIRE 

CARRIAGES . ORDNANCE. 
RAILWAY SPRINGS | STEEL & Um. 
Of Every Description. WIRE 
SPECIAL ww GOLD 


ROLLED STRIPS. 


4274 
— 


SPRING STEEL 











LONDON OFFICE: PALACE CHAMBERS, BRIDGE ST., WESTMINSTER, S.W. 





Kin 
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OYCLOPS STEEL & IRON WORKS. 


SHEFFIELD, 


ENGLAND. 


Dec. 28, 1900.] 


— 


Charles Camel] -wesee wsnn= 


and Co., Limited. 


Derwent Iron & Steel Works, WORKINGTON, Cumberland. 
Yorkshire Steel & Iron Works, PENISTONE, near Sheffield. 
Grimesthorpe Ordnance Steel, Tyre, and Spring Works, 

SHEFFIELD, and New Oaks Collieries, BARNSLEY. 
solway Iron Works, MARYPORT, Cumberland. 


nr aaninall 


















LONDON OFFICE: 


1, VICTORIA STREET, 
WESTMINSTER, S.W. 





MANUFACTURERS OF 


BEST TOUGHENED i AILS 
BESSEMER STEEL a 


WILD STEEL FISHPLATES OR SPLICE BARS. 


= ote tinal 
CAST STEEL 


“a, ORDNANCE 
 FORCINGS 


CRANK & PROPELLER SHAFT 
CONNECTING ROD, 





“KRUPPED” STEEL, SOLID STEEL, 
NICKEL STEEL AND “HARVEYED” STEEL 


Armour Plates 


ORDNANCE, AND OTHER 
MARINE, 


LOCOMOTIVE CAST I N G S 


OF ANY SIZE OR PATTERN. 





















PISTON ROD, AND OTHER 


Ce MARINE 
FORCINCS. 


CAST, SHEAR, GERMAN, 
SPRING and BLISTER STEEL. 


Points, Switches and Crossings. 


pest REFINED cast sTzeL FILES 


Marked ‘Camel ” and “ Cyclops.” 
And TILGHMAN’S PATENT SAND BLAST FILES. 


“Littte Giant’? PNEUMATIC TOOLS 


MANUFACTURED IN ENGLAND. 


SEND FOR ONE OF OUR NEW ‘“H” CATALOGUES OF ALL KINDS OF 
‘““LITTLE GIANT” TOOLS post free. 
Gé 5 : 
ILrrrr.e Gran tT” 
‘Tone -STROoOKE Ham 


(PATENTED). —_ 





Locomotive Orank and Straight AXL#HS. 
Connecting, Coupling and Piston RODS, 
Orank Pins, &c., &c. 


Solid — poison ae TYR ES 


Bearing, Buffing and Spiral 8PRING8 and BUFFERS of 
every description. 


CYCLOPS. 


(CYCLOPS] 




















Sole Licencees and Manufacturers in England of 
Rack Railway for Mountain Lines and Steep 
Gradients, “‘ Abt” System. 3360 





















IVE EI Ee. 


OK — initia sttieniianiatiiaale AGAINST 
TUL «= ee ———— Zz REPAIR 
CARRIAGE 12 
PAID, 


WILL DRIVE UP TO 1} in. DIA. RIVETS. MONTHS. 


WITH ONE OF THESE HAMMERS A MAN CAN PERFORM 
FIVE TIMES AS MUCH WORK AS BY HAND. 
HOONOMICAL. NO VIBRATION. NWO DHELICATH PARTS. 


Kindly note we hold a large stock of AIR COMPRESSORS of all sizes and capacities ready for immediate delivery. Also 
AIR RECEIVERS. 














Works : 


pane The International Pneumatic Tool Go., Ltd. " rxctce cumorns, 


9, Brinae STREET, WESTMINEGTER, 


Wi TRLEG! 3 WRsTMINSTER, F 
ure, ENGLAND. y Loxpox., THOS. W. FORD, Manager. Tauarnoxs { * LONDON, S.wW. 
SCOTCH AGENTS: JAMES McILWRAITH & CO., 92, West Regent Street, GLASGOW. NEWCASTLE AGENTS: WM. REID & CO., 44, Dean Street, NEWCASTLE-ON-TYNE. 


SOUTH AF RICA, CHINA & JAPAN AGENT: R, C. McKERROW, 7, Victoria Street, LONDON, S.W. INDIAN AGENTS: HEATLY & GRESHAM, 6, Waterloo Street, CALCUTTA. 
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rE: CC SCE MI oT 


SYSTEM OF 


UTILISING HIGHLY SUPERHEATED STEAM. 


Professor Ew1ne, F.R.S., of Cambridge University, in his Report dated 6th January, 1900, 
upon a Trial made by him of a Two-Cylinder Compound Engine of 185 Horse-Power supplied with 
steam at a pressure of 140 lb. per square inch, and working at a Pumping Station near Amsterdam, 
certifies to the following results, namely :— 














(1). (2). 
WITH HIGHLY SUPERHEATED STEAM. WITH SATURATED STEAM. 
Steam Consumption per Indicated Steam Consumption per Indicated 
Horse-Power Hour hes, Se Horse-Power Hour ee ee 82 Th, 
Coal Consumption per Indicated Coal Consumption per Indicated 
Horse-Power Hour ies ~ 1.31 Ib. Horse-Power Hour Se Te 2.1 Ib. 


Please observe that Professor Ewing’s figures show a Saving of nearly 40 per cent., both in 
STEAM and COAL. 





Over 87,000 Horse-Power now at work and on order on the Continent. 





FOR FULL PARTICULARS APPLY TO— 


SCHMIDT STATIONARY ENGINE COMPANY, Ltd. 


BROAD SANCTUARY CHAMBERS, WESTMINSTER, S.W. 
PLEASE NOTE THE CHANGE OF ADDRESS. 


HUDSWELL, CLARKE &CO. 


RAITELWAWT pre Hiren LEEDS. LIMITED, 


LOCOMOTIVE TANK ENGINES 


FOR MAIN OR BRANOH RAILWAYS, 
Contractors, Ironworks, Collieries, &e. All sizes made to suit any gauge of Railway. 








Telegraphic Address: 
“LOCO, LEEDS.” 





PRIOES, PHOTOGRAPHS, 4 AND FULL SPECIFICATIONS ON APPLICATION. 


. RODGERS’ F PULLEZ 


WROUGHT IRON THROUGHOUT, } RIM, ARMS, AND BOSS. 
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se — 40,000 are Working. Lifting’ Injector. 
Non-lifting —" 1500 always in Stock. i Class “ DL.” 

Class ‘ 0." 20 Ib. to 450 Ib. Steam, 


| All sizes lift 15 ft. 
All sizes work at 2 lb. to 150 Ib, | 
Steam. 




















~ $TEAM SPINDLE 





INJECTORS 


FLANGES 

: = = 9 
THE ONLY THOROUGHLY RELUBLE BOILER FREDERS- MADE, - ORDER, 

WATER - Waterials, Workmanship and Design are of the HIGHEST POSSIBLE STANDARD. ie: 

FOR CLEANSING 


WITH 












Engineers, Steam Users and Colonial Merchants 


should specify for THESE INJECTORS ONLY. 


FAIRBURN & HALL 


oa ofHiEE.) 68, ROYAL EXCHANGE, 
O77, MANCHESTER. 


Works: STOCKPORT. 












WATER 








AYZAITAG 


ane TELEGRAMS, “INJECTOR,” MANCHESTER. 


rwWwHDDILL'S «ws TEM. 








1) 








Used by German 
(3) and Russian 
Governments. 





PATENT 
HYDRAULIC 
BOILER SHEET 
BENDER. 











Users’ Statements. 










a circle by means of 

“come Bender, and can 

ng them to the right 

with a man who 

has & little practice 

by putting them ONCE 
THROUGH the MACHINE.” 


“The curve appears 
as ral” as if made in 


‘The machine is do- 


/ i HN 
amas fl Ta "SHE i : —— Advantages over 
Sa ae ‘i ‘ FOR KS 4 —— 


ili 


i: BOILER | oe 











f ~ 

















ing entirely satisfactory 
work, and we rely on it 
for the shell bending of 


ming we A INC hi) 
lila 3 


4 AL TIME 


Hy 


eg 








Pra ||| ee 
Other Specialities : 
Sole Makers 


TWEDDELL’s System 
Hyrpraviio 
MAocuINERY OF ALL 
Kinps. 


ARTIFICIAL StTonE 
PLaNts, = 


Tar Fine — 
Gas ap On, Enouves, —— 









% ” May 27th, 1898. 
From Puoro, or 12 rr. 6 mx, BENDER, Banpme Puars 10 rr, 91. by 1} 0. Srext Boze Puars. Ilustratediand Deseribed in ‘ * Engineering, . 


EFLEIL.DING & PLATT, Lp. GLOUOCBSTEHE 









_— 
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PHILADELPHIA, PENNSYLYANIA, U.S.A. 
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AMERICAN 


LABOUR-SAVING MACHINE TOOLS. 








We illustrate above one of our 7 ft. BORING and TURNING MILLS, with two saddles or slide rests upon the crosshead. 

This is one of our most popular sizes for general machine shop use. It is triple-geared, with 15 different speeds, has 
a large annular bearing just inside the face plate gear, and is guided laterally by a large centre spindle revolving in a bushing 
in the bed. An adjustable centre step is also provided to take any amount of the vertical strain that may be desired. The 
feed motion is of the special character to which we have frequently called the attention of the readers of «“ ENGINEERING.” 
It has a very wide range, can be instantly engaged or disengaged, and changed to any feed between the two extremes. The 
feed to each saddle is independent in direction and in amount. A power lifting attachment is provided for the crosshead, 
and the stide for each saddle is counterbalanced independently. The machine is entirely self-contained, no saparate 


foundations being required for any parts. 





2399 


|= o@ORRESPONDENCE OF INTERESTED PARTIES IS SOLICITED. © > 
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HUGH SMITH &CO., 


Possil Engine Works, GLASGOW. 


MACHINE TOOLS 


For Shipbuilders & Boilermakers, 


veting, Flanging, Drilling, — 
a Plate Planing Machines, &c. 
(See Advertisement last week, page 24.) 3802 


Scotch & Irish Oxygen Co., Ltd., 


Rosehill Works, GLASGOW. 





VALVES FOR GAS BOTTLES IN BRONZE & STEEL. |} : 
REDUCING VALVES, KEY8, 4241/3 


And all Fittings for Compressed Gases. 


WORTH CONSIDERING. 


TWO DRILLS, - 


both used the same 
length of time. 


This held by a 


PRATT 
i> 








This 
by other 
makes. 


FREE 
BOOKLET. 


PRATT CHUCK CO. 


FRANKFORT, N.Y., U.S.A. 


JOHN BELLAMY, L°- 


Engineers & Boiler Makers? 


MILL WAlsty LONDON. 
soem deg: tat 

















Highthes BOLLERS of all types 
Tanke, Cisterns, Cylinders, &0. 





ARTIFICIAL & - PORTABLE LIGHT 
USED ON THE 


KIEL CANAL, 


oy Egyptian Irrigation 
Works, &¢., &c. 





‘ary ce onDom 


The "Gale Large Light used by the Principal 





RAILWAYS, ENGINEERS, CONTRACTORS, 
CORPORATIONS, SHIPBUILDERS, HARBOURS, 
DOCKS, MINES, COLLIERTES, PLANTATIONS, &e. 


EACH LAMP SENT OUT IS GUARANTEED. 
ADOPTED BY 26 GOVERNMENTS. 


OVER 400 BRITISH, FOREIGN & COLONIAL RAILWAYS. 


THE ONLY LAMPS USED BY 


THE GREAT MILITARY AND 


NAVAL POWERS. 
Supplied to ALL Leading Firms. 


OvER 15,QO000O SOLD. 


Supplied, among others, to the following Governments for Military purposes :— 











BRITISH, GERMAN, DUTCH, JAPANESE, 
RUSSIAN, ITALIAN, BELGIAN, EGYPTIAN, 
FRENCH, ~ AUSTRIAN, SPANISH, SWISS, &c. 
No. 0.— 500 Candles; small hand polar, burns } eae oil - ate es - 3a d 0 
No. 1.—1500 Candles; burns } gallon per hour o se oe oe oe ee ee oO 
No. 2,—1500 Oandles ; with larger Tank than No. £15 10 0 
No. 3.—2500 Candles; Manchester Ship Canal Pattern, i rallon of ‘oil per hour, carried by two men sis 10 0 
No. 4,—3500 to 4000 Gandles ; very powerful 217 15 0 


All the seitea ian | Sole Agents hold stocks for immediate shit's and where the WELLS 
LIGHT can be seen, tested, and every information obtained. 


GLASGOW—JAMES T. DONALD & CO., Lep., | UNITED STATES — THE WELLS LJGHT MFG. ©O., 

35, McAlpine — eee Washington Street, New York. 

DUNDEE—". 0. KEAY, Baltic Street. RUSSIA—THE J. BLOCK CO., Moscow, St. Petersburg, 

NEWCASTLE-ON- TYN E— EMLEY & SONS, Odessa, Warsaw, Kief, Rostoff, Ekaterinburg, Kokand, &e. 

estgate FRANCE—ROFFO & CIE., 8, Place Voltaire, Paris. 

LIVERPOOL ~ EVERITT & OO., 40, Chapel | ITALY—ING. VITTORIO OROIZAT, Via Gioberti 13, Turin. 

NORWAY-—S. H. LUNDH & CO., Christiania and Trondhjem. 

N. .W, COUNTIES—I8AA C BRAITHWAITE asp | SWEDEN—GEO *'Warunan &'0 Maskinaffar, Gothenberg. 

ai * 3 
EL von KNO Heisingtors. 


LEEDS--HENRY BERRY & OO., Lep., Hunslet. | FINLAND—AX RRING, , 
BIRMINGHAM — RICHAR D LLOYD & OO., | SWITZERLAND — 0. BEOK, Rennweg 38, 


Steelhouse Lane. Zarich. 
SHEFFIELD —TASKERS EN GINEERING CO. NEW ERALAND-—E. W. MILLS & OO., La., 
NOTTINGHAM —H. HOPKIN SON, L1p., Station MS a wk 


Stree 
BELFAST ROBERT PATTERSON & SONS, WESTERN A an TRALIALY. & WB & W. BATEMAN, 
DUBLI ee BOOTH pase cp pe 8 ee ee. Street. | INDIA LA (Province of Bengab-—f- E. x THOMSON 


SOUTH-EASTERN CO ie East, Oalow' 
OOX & me (States of Rio, S. Paulo, Minas and 


co. 23, Sout hwark St., a wo 
HOLLAND & ‘peicivn UM —WY. NMALEN ann to) —H HAMPSHIRE & CO., Bio Jancire 


USMANN, Rotte 


A. C. WELLS & CO, “sr.” Lonpov. Mn 


WORKS: CARNARVON STREET, MANCHESTER. 
Telegrams; “ Unbesakable,” London. Telephone: 341, King’s Cross. 














— = 


POWERFUL 


PORTABLE LIGHT 
Manchester Ship Canal, 01 up to 4000 Candle Power. 
























The “WELLS LIGHT” arranged with SPIKE POST, 





f 


For MILITARY OAMPS, BARRACKS, RAILWAYS, WHARVES, &c., &. 










Made in Two Sizes: 20 ft., price £6 10s.; 25 ft., £7. 














46 ENGINEERING. [Dec. 28, 1900. _ 








TRAMWAY POINTS & CROSSIN GS 


MADE OF 
$ 


HADFIELD’S 
OPEN, 


BEST CAST STEEL. 

: MOVABLE AND 
AUTOMATIC 
POINTS. 




















MANGANESE STEEL 
Is Hard, Tough and Durable, 


AND 18 THE MOST SUITABLE 
MATERIAL FOR THE PORTIONS 

OF TRACK WORK THAT ARE 
SUBJECT TO SEVERE 
SERVICE. 


SCOMP.L ETE 


CROSSINGS 


mave OF HADFIELD’S 


MANGANESE STEEL 


(Of which we are Sole Makers under the Hadfield System and Patents). 





HADFIELD'S ““yr"e".°* SHEFFIELD. 
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HENRY BERRY &CO. 


LIMITED, 











OROYWTDON WORES, 


HUNSLET, LEEDS, ENGLAND. 


—— MAEERS OF — 


HYDRAULIC + 
RIVETTERS 


aeaan 











ILLUSTRATIONS 
AND PRICES 
ON APPLICATION. 





aaan 


CONTRACTORS 
to the 3 
ADMIRALTY. 











MAKERS OF MAEKHRS OF 





HYDRAULIC PRESSURE HYDRAULIC PRESSURE 
VALVES PUMPS & ACCUMULATORS. 
. HYDRAULIO 
FIXED and aa 
PORTABLE CRANES 
HYDRAULIC 
RIVETTING, | Packing Leathers 

FLANGING, »and: MOULDS, &c. 

BENDING, - Sin a 


SHIP, LOCOMOTIVE, 

‘CARRIAGE & WAGON 
BUILDERS’ 

‘and BOILERMAKERS’, 


FORGING, = 8 

CRANK BENDING, : 
PUNCHING and 

SHEARING 


MACHINES. 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “HNDHAVOUR, LONDON.” 
Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 











Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, Barges, Dredgers. Rails and Rolling 
Engineering Shops, Foundries, &c. Stock provided to Main Lines. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. — 
Monthly Prices Current of Engineering Material mailed free on application. 











| Telegraph Codes used :—A 1; ABC; The Engineering Telegraph Code; The Universal Mining Code; and our own Private Code. 8281 





=. Ww. O. Co.'s = /LLEWELLINS’ MACHINE 00., Bristol, 


SS CEAR WHEELS 
in any material from 


smallest size up te 














AND OTHER OILs|g SS PRICE LISTS FREE ON APPLICATION. 
FOR & PE . om ‘ 
yer era ferent scommme| MITCHELL'S EMERY WHEEL 60., 





The Henry Wells Oil Co., 


z Mill Street, Bradford, 
IMPERIAL OIL WORKS, DEANSCATE, 208 [Tezeye; WHEEL BRAND 
_ MANCHESTER. PHOSPHOR BRONZE. _ MAY “LES THR. 

















lia 


INE 


y 
COG WHEE 


The onl 
GENU 
‘DURO METAL 
META 


“WHITE ANT 


pros? antl 


THE AR oak Eas oj] oF 
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MORISON SUSFENGION FURNACES. 


| | | | \ \ \ 
it i i lk Ai if, 
ie te i | Mi rr ( / MN 4 \ | 
| i i | Hi i 
| ! | Hi His Hf I} } 














4 Lg 


Zi 
| Misi att te —— 
MM en a - re 


nye 


| es =eaee 

i "egy ~ mi NDE 
oa me er . ee 
N ‘ NS OR 


Ni 


Saaigat cenghen ty Sulack Gada Kocdee 


ver ae r SN : = 35 SES =" 
THE LEEDS FORGE COMPANY, ‘Lip, LEEDS. : 


qhece Fernaces ave mando from apestal quality of Open-hearth Achl Stoel peodnsed:ot ut’ Wanton; Grain the hone seleckat Weauda af Suntec and Cumberland Hematites. 


eS 
IMPROVED PATENT PFTER 3 R R rapaeeie aaniare 
SIMPLE or COMPOUND C rf OD, HIGH-PRESSURE 


Furnaces, and only 14,000 for all other corrugated types of furnace. 
= == = i 


The United States Survey allow a Constant of 15,000 for Morison Suspension 





9.0YLINDER ENGINES MECHANICAL ENGINEER. AIR 
open or Enclosed.  Bolvedare Road, Westminster Bridge, LONDON, BE. COMPRESSORS 
— [= TORPEDO SERVICE &, 
FOR DRIVING AS IN GENERAL USE IN BRITISH - 
F ANS, b AND FOREIGN wares. 
CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, HIGH-SPEED 
aahalscormtiaciat ENGINES 
HIGH-SPEED Driving This &e. 
Scaunhies a aad 
AS LARGELY USED in the BRI “ROYAL * 
AND FOREIGN NAVIES, Te 
: ge oe HM, “ ;, LEVIATHAN,” 4145 
DOUBLE-ACTING OPEN COMPOUND ENGINE AND DYNAMO. H.M.S. “GOOD HOPE,” &c., &c. 


W.H. ALLEN, SONZCO.E 


QUEEN'S ENGINEERING WORKS, BEDFORD, 


AND 27, OLD QUEEN STREET, S.W. 
Formerly of YORK STREET WORKS, LAMBETH, LONDON. 
MAEHERS OF 


ENGINES, DYNAMOS 


=) —— 





CENTRIFUGAL PUMPS 


PUMPING ENGINES. | z 


CONDENSING. PLANTS. 
Stuum & Electric Fans tor Forced or Induéed’ Driught. = 
















and Dynamos for 10 to 780 LEP. 





Tun ENGINES axp MOTORS way BE ‘SEEN AT WORK ON APPLICATION. 
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“INVINCIBLE” CENTRIFUGAL SERIES 
PUMPS & PUMPING ENGINES For Hict Lirrs 


SUPPLIED TO 

- COLLIERIES, 
MINES, 
CANALS, 

. WATER WORKS, 

# SEWAGE WORKS, 


Petroleum Pipe Lines, 


AND 


MANUFACTORIES OF ALL DESCRIPTIONS. 















For Working by 
BELT, ROPES, 


or Direct by 


Steam, Gas or Oil Engines, 
Eleetrie Motors, &e. 
Monufasturate of the 

LARGEST and MOST 
~ ECONOMICAL 


CENTRIFUGAL PUMP- 


ING ENGINES in the 
“World. 


HIGHEST HONOURS 
PRINCIPAL EXHIBITIONS, =~ =e 


ee 2% 2 


~ 





ee NE SS y ~ SEA aa 
Be ei tod ex! < 


J. & H. GWYNNE, Ltd., Engineers, 


HAMMERSMITH IRONWORKS, W., and 


S1, CANNON STREET, E.C., LONDON. - 


Telegrams :—“GWYNNE, LONDON.” Telephone No, 544 (Bank). 











ENGINEERING, 














OA ry. df 91 ALL COMMUNICATIONS tose 


iyi s ; ADDRESSED To tre MANAGER ° 


mTOR, “PP a IRON WORKS 
SHIPBUILDING ENGINEERING COLD. ' 


TELEGRAMS. HEAD OFFICE, TELEPHONE , 
“THAMES IONDON” ORCHARD YARD, BACKWALL:t. 48, EASTERN. 


city orrice: IZ,PHILPOT LANE,e.c. 5959, AVENUE. 














The above Mlustrations represent a few examples of Electric Drilling Machines, with and without holding-on Magnets, which are expressly 
made to meet the requirements of Shipbuilders, Engineers, and Bridgebuilders. c£86 
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eee 
aos 


asec 


The Most Complete saateihaiiin of Boiler Mountings and Valves: 


‘“‘BAILEY’S USEFUL INVENTIONS for EN GINEERS” 7 


S12 pages, 6s. post free. 








BAILEYS PATENT 


PRESSURE REOORDER. 


NO WORKS sHoULD go&™ 
BE WITHOUT ONE. //4 


CIVES A RECORD OF THE \t 





























IN HARD BRONZE. 


FUSIBLE PLUG, 


ORDINARY WEIGHT. 

2 in., screwed . .. 44/- 
flanged . ... 50/- 
EXTRA STRONG. 

Zin., screwed — . 53)- 
flanged — = 60/ is 


ASBESTOS-PACKED BOILER COCKS 


OF ALL PATTERNS. 





Be. 1, for prescures to 60 1b. corowed 1} in. gas tha. 10) 
Ho. 1x. 200 Ib. 
Renewable Caps 15)- per dos.” 





BAILEY'S 
STEAM OR WATER GYROMETER (Tachometer) BRE — 
PRESSURE. Phi opin. INDICATOR ‘DIAL’ SIGHT-FEED OILER 
ee Pressure Gauges | por a lh Rng Row pA» apa Fog BAILEY'S FOR BEARINGS, 

CAN BE FIXED IN THE OFFICE. of the Best Asvu (in jo ol the Admirsity desk cactestee a poe 5 San vee nt i 
as Engines 6, the principal Cyli Ne Serews; No Locknuts we etiomd 

In Enamelled Iron Oase. Price, £12 10s. 0d. Quality. Misctrical Bagineers, The simplest and best. -—inely-regulated feeding arrangemen 

BAILEY’S PATENT BaAttLEezys 
“SAFETY” GOPPER-CAP | Asbestos-Packed Water Ganges GLOBE YWALYES 


BEST ENGLISH MAKE AT 
AMERICAN PRICES. 


27/- per doz. 
36/- ” 


Suz, % in. 


» 2a 











BAILEY’S HIGH-CLASS MOUNTINCS 


For Steam Engines, Boilers, Steam and Water Supplies, &. 
LARGEST STOOK IN LANCASHIRE, 














AT WORK ON 
360 
STEAMSHIPS, < 
““MEN-OF-WAR,” be “ 
“LINERS,” 
AND “TRAMPS.” 
- STEAM SLUICE Zi, Lite 
VALVES, AT WORK ON 
‘ecobsl Soak Een - ——— Bes per. RAILWAY 
Lever and Spring, &c. 18 in. diameter. vaves. ™* ‘ats, Send tor semple TRAINS FOR 
“ee Serine, | | RAKES 
eet AND HEATING. 


THE ONLY PERFECT REDUCING VAL VE, 
FOSTER’S PATENT CLASS W. 




















ye “DAVIDSON” PATENT 


Has only One Slide Valve; 
has No Tappets nor Intricate 
Parts; Absolutely Positive 
“> in Action. Certain as a 

 Fily-wheel Pump. Uses less 
1) gteam than Duplex Pumps. 





ALL SIZE8 IN STOCK. 





FOR ALL ~ PURPOSES, WITH RAMS OR PISTONS. 
Bailey's ‘' Pumps & Hydraulic Machinery,” 380 pages ; demy 4to, cloth bound, Post free, 6/-. 

















London Office and Showrooms: 








| 








8 
“ AQUA-THRUSTER” 


STEAM PUMP 
(PATENT). 





Has no Pistons, Slide Valves, nor Rods. 
— < are dence nor Packing. 

pump Mud, 
Will work for years varihout Rorak Repairs. 
Will work pe in Chains or Ropes. 
Has no Exhaust Steam. 
Can be used for all purposes for gaggia 


is required. 
Will never wear out. 


P NOTAPoN- 





All Sizes in Stock. Price Lists on Application. 








-2cte Stra” We He BAILEY 8 OO., Litdey thin Yus, tum, MANOHESTER, i's 


16, FENCHURCH STREET, E.C. . 
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WORTHINGTON 


c=. PUMPING ENGINE COMPANY, .* 


158, QUEEN VICTORIA STREET, LONDON, E.C. 


WORTHINGTON PUMPS FOR EVERY SERVICE. 
JET & SURFACE CONDENSERS. 


EEED HMEATTEES. 


Branches. | o | Branches. 


Paris. fs Naples. 
Brussels. mae 2 Madrid, 
Berlin. bees os Johannesburg. 
Budapest. a | Bombay. 
Vienna. ; Calcutta. 
Amsterdam. | Sydney. 
Copenhagen. | Birmingham: 
Stockholm. Newcastle-on-Tyne. 
St. Petersburg. Manchester. 
Milan. Glasgow. 
Belfast. | Liverpool. 


 ——— 
_ 


50,000 me 3000 


WORTHINGTON a WORTHINGTON 
PUMPS SOLD. PUMPS IN STOCK. 


3860 
: WORTHINGTON NATURAL DRAUGHT COOLING TOWERS AT STUTTGART ELECTRICITY WORKS. 
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THE ELECTRICAL CO., 


LIMrTrEeD, 
CONTRACTORS TO H.M. GOVERNMENT. 


122 & 124, Charing Cross Road, LONDON, W.C. 


Telegraphic Address: ‘‘GALVANOSCOPE.” Telephone; No. 5028, GERRARD. 


MANCHESTER BRANCH: SOUTH COAST BRANCH: 
21, Corn Exchange Buildings, Fennel Street. 134, North Street, BRIGHTON. 


Telephone: No. 4368, Central. Telegraphic Address : “CIRCUIT, MANCHESTER.” Telephone: No. 05986. 


PARIS EXHIBITION, 1900, HIGHEST AWARD for our Goods, 
S GRANDS PRIX. 

















: \ Y ee 
Ms pr f 
“ =r > 
Q\ SS ; 
. 


LUNA ARc LAMPS. 


OPENED AND ENCLOSED FOR DIRECT AND ALTERNATING CURRENT. 


INVERTED ARC LAMPS A SPECIALITY. 


Our LUNA Arc Lamps have broken all records, and are used hy H.M. Government 
and Leading Railway Companies, and for Public Lighting. sset 
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~ AMERICAN 
Bridge Company. 


Capital - = £14,000,000. 


GRNHRAL OFFICES ~ NEw Yor=E. 














The incorporation into one organisation of the great bridge building 
companies of the United States, for the purpose of Designing, Manufactu ring 


and Erecting 


IRON AND STEEL 











Bridges of all kinds, Viaducts, Elevated Railways, Piers, 
Buildings, Roofs, Turntables,, 


And all Glasses of Metallic Structures. 








COMBINED GAPACITY OF THE WORKS: 


600,000 TONS PER ANNUM. 


The facilities at our disposal and our operative system are such as to 
insure the lowest quotations and most rapid deliveries to every part of the world. 











All material is manufactured to standard physical and chemical fests, and 
workmanship is of the highest quality. 


INSTANT ATTENTION GIVEN TO INQUIRIES FROM ANY PART OF THE WORLD. 





Telephone, 6069, Bank. A. A. CECIL DAVIES, Agent, 


Cable and Telegrams Address, : 
“ BRIDGERAIL,” London. 110, Cannon Street, 


LONDON. 







4327 





ee 


LIEBER’S CODE. 
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SESES SESS ES ES TESS eee eee eter e ee rete y 
PATENT 


‘Bitumastie Solution. 


ees € FF 


**Bitumastic” Solution is THE material for abso- 
lutely protecting from corrosion Iron and Steel 
Surfaces, such as Tanks, Tubes, Girders, Roofs, 
Bridges, Fans, Carriages, all Colliery, Railway, and 
other Classes of Plant EXPOSED TO CHEMICAL 
FUMES, HOT SMOKE, Hot, Cold, Salt, Fresh, Stand- 
ing, or Running Water. It is DAMP PROOF and 


RUST PROOF. 


The Solution is used by the largest Railway Companies and Collieries 
in America, where no other paint will stand, and it is now being used 
on the Liverpool Overhead Railway for coating the undersides of the 
structure (seven miles in length). 

All valuable plant, difficult of approach and to protect, kept in per- 
manent preservation. 

References given to Railways, Breweries, Collieries, Tube and Ice 
Makers, Corporations, Vestries, and Manufacturers who are success- 
fully using and specifying ‘‘ Bitumastic” Solution. 








vVvTVvy 


SOLE PROPRIETORS : 


WAILES, DOVE & CO., Ltd., 


; (5, St. Nicholas Buildings, Newcastle-on-Tyne, {T= 22. 


ALSO AT 
LONDON: 35, LIME STREET (Tel. 987 Avenue), 
LIVERPOOL: 25, WATER STREET (Tel. 67193). 
GLASGOW: 45, WEST NILE STREET (Tel. 4081). 
CARDIFF: 12, MOUNTSTUART SQUARE (Tel. 245). 
PHILADELPHIA, U.8.A.: 311, WALNUT STREET. 


REE 


BUTTERS BROS. & CO., 


CRANE MAKERS, 
Contractors’ Engineers and Machinery Merchants. 


«TELEGRAMS: | 
BITUMASTIC.” 








HSTABLISHHD 1867. 








SPECIALITIES : 


Improved Wire Rope Steam and Hand Derrick Cranes 


With Jibs from 40 ft. te 70 ft. long. 
MAZERS OF ALL EKINDS OF 


BUILDERS’ AND CONTRACTORS’ PLANT. 


GARGE STOCK OF SECOMD-HAND PLANT, FOR SALE OR HIRE, always on hand 


Catalogues and Prices on Application. 

Offices—20, WATERLOO STREET, 

Works—LAMBHILL ST., PAISLEY ROAD, GLAS GOW. 
Registered Telegraph Address —"* BUTTERS, GLASGOW.” 8340 


“ISTEAM DYNAMOS. 





750 HP. for Hill of Howth Blectric Railway, Dublin. 


400 _,, » Darlington Corporation. 
580 ,, » Birkenhead ‘ 
560, » Worksop e 
a00:=., » Worthing es 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER MACH NERY. 








Manufacturers— 


ERNEST SCOTT & MOUNTAIN, L 


ELECTRICAL & GENERAL ENGINEERS, 
NEWCASTLE-ON-TYNE, 


20, NEW BRIDGE STREET, BLACKFRIARS, E.C. 


LONDON OFFICE : 
a 











A.D.NUTT4; ; 
ALL to 









WE CUT 
Spur oe 15 ft. Dia. 





USE CUT GEARS. 


They last enough longer to more than pay the difference in cost ; 
while the saving in power is estimated at from 20 to 40 per cent. 
Correspondence Solicited. | 


R. D. NUTTALL COMPANY, 
PITTSBURG, PA, U.8.A. 


REPRESENTATIVES FOR BRITISH ISLES :— 
ELECTRIC TRAMWAY EQUIPMENT CO, BIRMINGHAM, ENO. 





4014 
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NORTHERN ENGINEERING Coy, Lto., 


HALIFAX. 


SCREW-CUTTING 
TOOLHOLDERS. 














DISADVANTAGES. 

FORGING REQUIRED. 

WASTE. OF CUTTERS. 

LOSS OF TIME. 

BURNT CUTTERS. 

~LATHE COMPLETE WITHOUT IT. 


RIGID AND STRONG, ‘VE \ 
HANDY AND EFFICIENT, 
SAVES /5°/, STEEL.” 


WORTH THE OUTLAY, 

SENT ON APPROVAL, 
No. 4. Complete, with 2 Dies & Cutters for in. & 3 in, Sectional Steel, 30/- 
No. 2. Le dito : at in. & +5; in. ditto ne 


TAYLOR «GHALLEN 


LIMITED, 


Engineers, BIRMINGHAM. 


TELEGRAMS: “DERWENT.” 








2 























TELEPHONE 2244, 





CIRCLE SHEARING MACHINE 128. ar 
MAEERS OF 


PRESSES for Cutting Out, is ane Notching, &c. 
LATH ES for Spinning, Trimming, Beading, &c. 


SHEARS for Circular and Straight Cutting. 








Cases, Coins, Military Gunpowder and 
i Gun Cotton. 4021 


Machinery ‘* case 


THE HASKIN WOOD VULCANIZING CO., LTD., 





















ata ahahtests: cis choy PATENT 





‘SIROCCO’ 


CENTRIFUGAL FAN. 


Discharges Three Times More Air per Revolution than 
any other Centrifugal Fan of equal diameter. 





For Furtuer Inrornmation Arriy to— 


DAVIDSON & CO., LIMITED, 


PATENTEES AND SOLE MAKERS, 


Haskinizing. 


THE MOST PERFECT AND ECONOMICAL METHOD © 
FOR THE PRESERVATION OF TIMBER, 


HASKINIZED pune timbers, 
HASKINIZED tmper ror pock works. 
HASKINIZED timser For PieR WORKS, 
HASKINIZED ranway suecrers. 
HASKINIZED wooo pavine stocks. 
HASKINIZED wooo ror aut purposes. 


WILL NOT ROT OR DECAY, BUT WILL WEAR LONGER 
THAN WOOD TREATED BY ANY OTHER PROCESS. 














For full particulars and prices apply to— 


















2, DEAN'S YARD, WESTMINSTER, LONDON, 8.W. 
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ARC LAMP 
DUPLEX 
RADIAL 

PHOTO 
COPYING 
FRAME 


(Shaw & Halden) 
Patent. 








EOP St. 











FRAME FOR 
2 COPIES, 
53 x 31, 


£27 10s. 





Lamp axp LOWERING 
Gear Extra. 





8, ALBERT SQUARE, 
MANOHESTER. 


8 & 9, Gr. Cure 8r., 
Vicroria 8r., 
LONDON, 8.W. 


29, Grainesr St. West, 
NEWCASTLE- 
ON-TYNE. 


ee 


"ADVANTAGES OF DUPLEX. RADIAL HOTS COPYING FRAME. 


Copying indoors at any time where electric currert is available. 


The lamp being wired and fixed in desired position, the pedestal and frame are placed 
to receive it, and rest there permanently—no shifting, no carrying. 


Immunity from accident ensured by the frame remaining on the pedestal. 


The horizontal position (when placing in or taking out tracing and copies) is the 
most convenient for operators. 


Two full-size tracings can be copied at one operation, 4282 


LINDSAY BURNET&Co, Govan, Giascow 


HP oO wD 























SPECIALTY.-HIGH-CLASS BOILER WORK. 


TUBULAR BOILERS, MARINE and DRY-BACK. 
WATER-TUBE BOILERS. FEED-HEATERS. 





HYDRAULIO FLANGING. SUPERHEATERE. 4405 


BAKER'S Patent WATER HEATER & SOFTENER 


SAVES COALS & SAVES BOILERS. 


= Utilizes any exhaust 
steam after completely 
cleansing it of grease. 

We have frequently 
proved this to be the 
most powerful Softener 
in the market for the 
quick and_ thorough 
elimination of lime and 
magnesia from _ feed 
water. 

It has in many cases 
replaced other Softeners 
with complete success 
where the extreme hard- 
ness of the water refused 
to yield to ordinary 
rs , es — treatment. 

No ‘ieee, ‘wistaie hard, eck, or muddy, can withstand the 
combined softening and clarifying powers of our “Alliance” Apparatus, 
which brings to bear powerful chemical action, facilitated by the heat 
of spare steam, and ample space for the deposit of the earthy matters. 

With this Softener in use, the formation of seale in boilers or 
economisers is an impossibility, and the old scale decays and falls off. 




















Write for Prices and Particulars to the Sole Makers: — 


BAKER'S PATENT APPLIANCES 6O., LrD, 


Engineers, 13, Huntriss Row, SCARBOROUGH, ™ 
MAKERS OF THE “STANDARD” OIL SEPARATOR—W. J. BAKER’S PATENT. 


NOBLE & LUND, L”.. 
& Nr. Newoastle-on-Tyne, 


MAEZRS OF HIGH-CLASS 


Labour-Saving Tools. 




















IMPROVED BAND SAWING MACHINE 
FOR CUTTING IRON AND STEEL COLD. MADE IN SEVERAL SIZES. 
Telegrams: ** LATHES,” FELLING. Nat, Telephone; 11028, #108 
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TELEGRAMS. 
 LIONCELLE 
a =p: j a 
\ ee cor Ose 
: [Ic se FESSOR 


1. K \ 
y AE, ? NS 


\O Ae \ 
STEAM-SHIPS. /;; "»AGCUMULATOR. | 
Oo] RAMS. | 


LAND-ENGINES. ne 
vS/ PUMP S< 











U ) 








STEAM-HAMMERS. \ 





THE 


JAMES WAIKERC f 


} {i isaWay vt 

CARFORD STREET. POPI J) DUDES 
Branches 9 sirand 3! Rete! 7 Oswald of GI 
Rcewis WANTEO WHERE NOT REPRESENTED 


PAMP H LET. |@ 


LION WORKS 














WINDING ENGINES & CRANES 


FOR MINES, ccc. 






swies3ojo] 


“CRANES, RODL 


Telegrams: 
«NOGNO1 ‘Y3QNNSsv » 


ALE C CLASS OF 


HOISTING MACHINERY, OVERHEAD TRAVELLERS, &c,, &., 


DRIVEN BY STEAM, COMPRESSED AIR, OR ELECTRICITY. 


FH ARAB ABA ABABA EABAAAAABABsA 


J. BOOTH & BROS., Ltd., 


RODiLEY, LEEDS. 
London Agent: A. E. W. GWYN, Ltd., 75a, Queen Vietoria Street, 4107 
Agents for Scotland: THOS, HILL & CO., 66 & 68, Robertson Street, GLASGOW, 


habeas 5704, Bann. Telegraph : “‘ Dizursnzss, Lonpon,” 


|NOTICE to STEAM USERS. 


SAVING IN COAL. 


Owing to the present high price of Coal, Aa STEAM USERS should take steps to 
EcoNOMISE IN Fo UEL, We invite inspection of Tue ‘‘Tyackr” SorreneR, which is the most 
Simple and Efficient Softener on the Market, effecting the GREATEST SAVING in cost per day. 


The ‘‘TYACKE” Water Softener. 














MOST SIMPLE. 
“LNSIOIsSsS LSOW 














TESTIMONIALS. 


Copy of Letter from the Schultze Gunpowder Co., Ltd., June 2, 1899. 


F, H. Tracks, Eeq., 30 & 31, St. Swithin’s Lane, London, E.O. 

Dear Siz,—In reply to your letter of the 3ist ult., we have pleasure in stating 
that the Water Softening Apparatus which you put down at these Works some years 
ago has given entire satisfaction. Yours faithfully, 

For THE SOHULTZE GUNPOWDER OO., Lap. 





(Signed) Ears H. Durnrorp, Manager. 
Frank H, Tyacks, Esq., O.E. May, 1896. 
Dsar Siz,—With reference to the Water SS, with which you 
supplied us a for use in connection with ons of boilers, we are 


ut a year. +" 
pleased to inform you that it has acted to our satisfaction. 
(Signed) MERRYWEATHER & SON, Lp 











ADDRESS ALL a TO— 


Water Softening & Purifying United Patents, Ltd 


CONTRACTORS TO H.M. GOVERNMENT. 
FRANK H. TYACKE, Manacrine Drrecror. 


30 & 31, ST. SWITHIN’S LANE, LONDON, E.C. 


PECKETT & SONS, BRISTOL. 

















LOCOMOTIV HS = 


Of various Sizes with all the latest improvements ready for Immediate De- 
livery. Engines specially designed tor every requirement and gauge. 





Full Particulars on Application. Telegrams: “PECKETT, BRISTOL.” 
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Boiler Inspector's 


| _Dastproof Suit 


“a 
\ v4 
hy. a 


HY. COLLINS & SONS 





SPECIAL MATERIAL, 


SALFORD, 4312 








Makers to the Apmrmatrr, 
= The Mancuzstan Sraam Users 
“THE BOYTON.” Association, &., &., &o. 
IN STOCK FOR 







DELIVERY, 
24 in, by 24in. by 6 ft. 


the advertised list of second-hand ones, 
WEEIZILE’s 


le | Turse Machines are constructed WITH LEVERS, 


are never offered by this class of trade 

in the U:K. or U.8.A,, nor does the maker 

advertise, simply because their superior 
cula: 


merit is well known. Free 


Cir rs. 
THOS. A. RENSHAW, 


Importer, Engineering Machinery, 4333 


75a, QUEEN VICTORIA STREET, LONDON, E.C. 





) BLAOKBUBN, STARLINGS 00. , Ld. 


Manufacturers and Erectors 
eof Improved 
ROPE & TAPE 


ie Lightning 
i Conductors 


( Sane} Gresham Works, 
Jn) NOTTINGHAM. 
HANLEY Y & DUBLIN. 
pe 2 GHINNEY COLUMKS 


BStraightened, Pointed, 
H Raised and 
Repaired, 


 Qollisry Signals 
ELECTRIC BELLS, 
TELEPHONES. 


TeLecrams: 9255 
“Blackburn, Nottingham.” 


GRINNELL 






























SPRINKLER} 





Perfect Protection from Fire. 
Effects a Large Saving in INSURANCE. 


4275 FIRES EXTINGUISHED. 
Avunaes Loss, £50. 


Armoured Fireproof 
Doors. 


Half the Weigh} of iron Doors and 





Officially endorsed by the Fire Offices Committee 


DOWSON, TAYLOR & CO. 


(MATHER & PLATT, Ltd., Proprietors). 


. strength is reached. 





4147 














FAIRBANKS’ Patent Automatic 











LONDON and MANOHESTER. 838 





~ 


STEEL PIVOTS and BEARINGS sstrictly on 
the principle of the MOST IMPROVED WEIGH- 
ING APPARATUS. 


They hve NO SPRINGS nor HYDRAULIC 
APPLIANCES to get out of order. 


They are so COMPACT they may be placed on 
a small table or shelf in an office. The action is 
STRICTLY AUTOMATIC, and the Machines 
REQUIRE NO HANDLING while the test is being 
made, thereby AVOIDING DANGER from sudden 


jarring, which might break the specimen before the 





= pe ee, ee No, 3184, y 4163 
Write for Catalogue No. 323 of Cement Testing Appliances. 


THE FAIRBANKS’ COMPANY, 16, Great Eastern St., LONDON, E.C. 
SIR WILLIAM ARROL & CO., Ltd., 


Dalmarnock Ironworks, BRIDGETON, GLASGOW. 
CONTRACTORS, ENGINEERS, BRIDGE BUILDERS AND DESIGNERS OF STRUCTURAL IRONWORK. ..;: 


—— ALSO MAKERS OF —— 


HYDRAULIC PUMPING ENGINES. ACCUMULATORS. 


ay 


























H/)} 
j i, Mi : 


K/f 
fF, 
“4 fee. 


wv 
We TALd 


tied 
i 


tM ee. 
Sellls , et 
WHEE S 2 ITT 


ar 


_— ~ 


BUILDING DESIGNED AND ERECTED OVER SCRIEVE BOARDS AT CLYDEBANK SHIPYARD. ROOF WHOLLY COVERED WITH GLASS. 
ARROL’S PATENT HYDRAULIO RIVETING MACHINES. ORANBS, STAMPING PRESSES, & 


CEMENT TESTING MACHINE 


eOiTh ee Utes. ecceeee* 
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GAS AND OIL ENGINES. 


The “GLOBE” PATENT has no 
equal for Simplicity, Eeonomy, 
and Efficiency. 





ALL SIZES TO IOOHP. 
STOCK OR PROGRESS | 


ON H.M. ADMIRALTY LIST. 


Prices and Particulars 
from the Makers. 


POLLOCK, WHYTE & & WADDEL, 


GLOBE _ GINEERING WORKS, JOHNSTONE, N.B. 


COWANS, — & 60. 
- CARLISLE. 


ABC and_A1 Codes 
Used. 


Overhead, 
se € aii: 
Cae, and Fixed 

















Telegraphic Address: 








No. 268. 
ELECTRIC 
WALKING CRANE. 




















OF EVERY 


| CLASS & SiI4 Eb. 


HUN TTI. 


ATATNAEETHTTAT on eee aN 


aa | 


es 





























“ST. NICHOLAS, CARLISLE.” 













WM MUIR & 00 


LIMITED, 
Sherbourne Street, 
MANCHESTER. 
Tole. Address, ‘BRITANNIA; MANCHESTER.” 





MANUFACTURERS OF 
MAOHINH TOOLS of the most 


8, with all essential conveniences. 
MILLING SOHINES as follows: 


Sises of these Machines vary 
HORIZONTAL from the smallest up to the 
Seog eo 


ae 
py to GEA CHENG, wire 


ALFRED MUIR'S Patent — 
ING 0 


eT oe tae wo Ganeene 
G OUTTHRS, Ordinary. 
OUTTHR GRINDING M4- 


S| Oa eer cane MAOHINES, Beenie. 


p A my 
HOLLOW MANDREL LA 
Hole in Mandrel up 


"| Page SESas Faas 
LATHHIS with Oapstan Rest and 


HANSON'S GING MA- 
PR scapes, spe 


MUIR’S Paten' 
*“HOLMand and GIEOULAR SOL 
JORDAN’S Patent M 
Sati aw, MAA 
SPBOIAL MACHINER fer ~-4 


We have in STOCK or in PROGRESS various 
sizes and descriptions of the above, also MA- 
CHINE TOOLS which are in general demand. 


RYDER'S 
FORGING MACHINES. 

































: : am § 
Z 3 
ae | : 
5 





WILLIAM RYDER 


Bor. TOW, 


Original inventor, Patentee and 
Maker. 


Also Maker of Sawing Machines for Hot Iron 


















Rollers, 
Ring Spindles for Cotton Maehinery. 5903 
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WATER SUPPLY. 


Send for Iiustrated Catalogue No. 23 ef 





JORN BLAEE’sS 


PATENT SELF-AOTING 


Hydraulic Rams 


names of users, and many testimonials. 
Sees tn cbbes bo notes Seen 500 Sa tn0 bd petlons tos tee These 
works them, orthey | - 
eam be worked by « stream of dirty water whilst pumping up 


pam 





water ses womne it, hick is supplied from a spring. 


. rhe tht amongst others :— 
Roost Eihoon the Sake Connaught 
f Kashmir 


Tie Mighnoee the 
retary of State for ia in Counel 


ta for bye 


ii 
Hie 


32 
FFE 


? 
ESSEEES 


sTTTTTGGleE 


PreRtbttT 

EEEEEE : 

ane 
| E 


= 

a = 

7) 

ee 
Se 
ie 

age 
| 


= 
= 
>] 
i 


= 
fille 


zs 


ii 


: 
A 
FPRPRo gE? H? 
4 
i 


BEEBE 
Reeees 


( 


v7 
KEE 
gas 


? 
: 


rete 
y 
i 


a 


i = 
Wepeegr izes: 


HE 
E 


gevevieveei? 
F 
cl 


E 
om 
PREBPRE 
E 
| § 
£ 
; 


J08N BLAKE ita,” 


Oxford Street Works, Accrington, Lancashire, 


Shelby 's NEW 
EXHAUST HEAD 


EXTRACTS ALL THE WATER & OIL 
FROM EXHAUST STEAM. 








NO BACK PRESSURE. 





ONLY DRY STEAM ESCAPES. 
SHELBY’S “WARDEN” & “CROSS” 
OIL FILTERS. 
SHELBY’S 
EMERY WHEELS 


GIVE THE BEST RESULTS. 


SHELBY & COo., 
66, Leonard St., London, E.C. wo 








pp ee pig nn tig tem 


of A make can bo oupptiod bs teres ts a: hetgnt ot 000 th 
BLAKE'S HY DRAULIC RAMS have been supplied 


GAS, WATER & STEAM TUBES & FITTINGs. 
Artesian Well Tubes. Oil Line Pipes. 
Roller Tubes. Patent Flanged Tubes, 


LAPWELDED 
IRON & STEEL 
BOILER 


TUBES. 





WILSONS AND UNION TUBE CO.. LIMITED. 


Registered Office: 5, Wellington Street, GLASGOW. 


Union Tube Works, COATBRIDGE. Lonpon AcEnts: JOHN WILSON & CO., 49, Lime Street, E.0. 


WORKS: Govan Tube Works, GOVAN. 


TUBES & FITTINGS. 


Lloyd & ag Litd., 


ALBION TUBE WORKS, BIRMINGHAM. 

















ALBION FLANGE! JOINT TUBES 


SPECIALLY SUITABLE FOR USE IN MINES, 





Iron Boiler an oe sly Boiler Tubes, TRADE IRON OR STEEL TUBES 
TUYERE & OTHER COLLS. Ls L Newiecs- wer! 














PATERSON, COOPER & CO., 


Patella Works, paiecey vo i 


(Late Pownall Road, Dalston). 
ESTABLISHED 1871. 
MANUFACTURERS OF 


Dynamos, Motors, Electric Cranes, § 
PHCENIX AMMETERS, ———._i 
VOLTMETERS & GARDEW VOLTMETERS. | gimiier 
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HICH EFFICIENCY. 


DYNAMOS 


SEWAGE AND: FACTORY EFFLUENTS PURIFIED BY 


MECHANICAL FILTRATION 


The E. H. RIDDELL System for purifying all classes of river water for use in Dyeing, 
Bleaching, Paper Making, Cotton Spinners, &c. 


THE “OARROD” WATER SOFTENING PROCESS. 





J. H. HOLMES & Go. 
EWCASTLEOHTYNE, 


17, SOHO squat LONDON, y 











OWNERS AND MANUFACTURERS— 


L, HOGH BRISTOWE & CO.,Ltd, Albany Buildings, 47, Victoria St, 8.1 
re Couplings and Friction Pulleys 


TO TRANSMIT UP TO 1000 HP. 















Market. 





en CATALOGUE containing Simple Rules for Transmission of Pi 
by Ropes, Belts, Shafte, and Wheel Gearing, POST FREE. 


\J J. BAGSHAW & SONS, L? 


Batley, X' 





THE BRYMBO STEEL CO., L?. 


wHrixHAaAM, 


Producers of SPECIAL MILD & HARD STEELS 
by the OPEN HEARTH PROCESS. 


MANUFAOTURERS OF 
INGOTS OF ALL SIZES | SPECIAL STEEL FOR CASE- 
HARDENING & POLISHING 
PERFECTLY SOUND. 


TIN BARS, 
BILLETS, AND SHAPES 


FOR FORGINGS. 





STEEL OF “SWEDISH” QUALITY “DEAD” SOFT. 
OR ANY SPECIFIED PERCENTACE OF CARBON CUARANTEED. 
This Steel is of the finest quality. 


4258 





CHEAPEST and BEST inthe! - 
= 300,000 HP. IN — ee 





' ier WAIN TEED 


is entirely done away with, and liquor 
Heated =e Boiled Quickly, Economically 


and Silently. 


t 


LIST OF PRICES. 
abe. the. che. do” 


sania 


Oe 




















NUMEROUS TESTIMONIALS, “= 


PICKING, HOPKINS & CO., BOW, LONDON. 








STEAM | TRAPS 


PICKING, HOPKINS & (8 & 00.3 8 PATENT TPs 
Rounds ose w wn as best for the 
abe i oa 


ey Se 









~ SUGAR PLANT. 


or 
BREWERY PLANT. 


PUMPS, 


WINDMILLS” 


Pa ° Water Supply, Pumping, Grinding, &e. 


PIOKING, HOPKINS & C0,, 


ARNOLD WORKS, BOW, LONDON, E. 
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Crompton & Company, Ltd. 


ARC WORKS, CHELMSFORD. 


The Earliest Manufacturers of AEQC LAMPS: in this Country. a 


Over aA Years’ Experience. 


ARC LAMPS »» 
- - FOUNDRIES, 
. - MACHINE SHOPS 
oe FACTORIES. 


OF ALL KINDS. ™ 























A Speciality. 


MANUFACTURERS OF ELECTRIC POWER DISTRIBUTING PLANT FOR ALL PURPOSES. 


L. SMIT & ZOON, 


SHIPBUILDERS & ENGINEERS, EX ICINTIDEERIDIT ES (near ROTTERDAM), HOLLAND. 


Telegrams :—“SMIT-ZOON, KINDERDIJEK.” 


POW ELELE'O XI, EUG BOATS.- 


Biss: : - : + > Ret ae! “a, 
ROY Bec 3 | 3 we ~ re: % y 
s a ; : ; 0s Wee ‘ F aco 























= x <j 
See shoe T 
; e 


POWERFUL SEAGOING TUG “INFATIGABLE,” OF THE FRENCH ADMIRALTY. 3369 
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AMUFLSON Over 7 rss Made ae Sold. BANBURY 


AND CO., LIMITED, ENGLAND. 
















"NEW PATTERN "tm 
ROOTS’ “ACME” BLOWERS faume 
AND GAS EXHAUSTERS. 


CAMERON’S 








PATENT | | COMBINED WITH | 
MACHINE CAM | 
CUTTING LEVER | 

_— PUNCHING | 

i AND 
oe SHEARING [ff 

ANGLES MACHINE. 


ee 


RICHT OR LEFT-HAND. 








SALFORD, | 






4182 


National Telephone No. 2007, 





Telegrams : “ORIGINAL,” MANCHESTER. 


ee tani iek aon 





John Cameron . J 
Oldfield Road Ironworks, | 2 Manchester ‘ | 
| 
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Srecanw TAAP 


PO 4 
(——t = 





tically discharge 
condensation water 
| without wasting 
steam; but the 
water must gravi- 
tate to the trap. 


lif the water is 
being carried for- 
ward in a finely 
divided state with 
the steam, a separa- 
tor is necessary. 





scriptive 
Brooke’s 


| water, grease, or 
grit from steam. 








SE LAISS 


| 
| 





The use of a Steam | 
Trap is to automa- | 





See our new de- | 
list of | 
Separa- | 
| tors for removing | 


The Three Best 


Each fora 








Special Service. 








The “SIRIUS” Steam Trap, embodying Brooke’s Patent Valve and Seating. Recognised as the best 

trap for all purposes where the steam pressure does not exceed 120 lb. The simplest and most compact 

form of steam trap. Works in any position. No adjustment required for variations of pressure. Our trade 
mark, “Sirius,” is cast on the lid of all genuine traps of this type; no others are of our make or quality. 


Holden & Brooke’s “‘HIGH PRESSURE” Steam Trap, Patent. A unique 
trap for all high pressure work (up to 300 Ib.), such as Electricity Plants, 
Marine Works, Mill and Factory Plants, &c. While sensitive and responsive, 
is the only high pressure trap the action of which relies on no parts of 
specially delicate construction, and in which every part can be removed, 
repaired and replaced by the ordinary attendant. Construction eliminates 
all side strains or contortion; hence no “blowing” or readjustment. No 
casing. Inlet and outlet in line. Hand blow through. 





A quick discharge 
Will discharge full bore 
as long as any water is present, and in capacity of discharge is ahead of 


Holden & Brooke’s Patent “FLUSH” Trap (suitable for all pressures up to 200 Ib.). 
trap; instantly gets rid of all sudden rushes of water, and in all such cases is invaluable. 


any other trap. It is operated only by water; can discharge nothing else. 
Steam effectually closes it.” Hand blow through. In construction it possesses 
the same advantages as the High Pressure Pattern. 


HOLDEN & BROOKE, Ltd., 


Sirius Works, West Gorton, MANCHESTER. 
10, CANNON STREET, E.C. 























London Offices: 4381 














LAURENCE, SCOTT 


AND 
Coy. 
LIMITED, 








DIRECT-DRIVEN SET, UP TO 250 K.W. 





GOTHIC WORKS, 


Norwich. 


MAKERS OF 


EN CLOSED MOTORS 


ALLE ouscmtione 


DYNAMOS AND MOTORS 


CONTINUOUS CURRENT ONLY. 














8527 


Telegrams: “ GOTHIC, NORWICH.” 
Telephone: NORWICH, 246. 
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~~ 
— 


The “Premier” Gas Engine. 


POSITIVE SCAVENGER TYPE, | 






























From a Photo of a 250 /.HP. 















Suitable for Town 
Gas, Producer Gas, 
or Blast Furnace 


Good for all Sizes Gas, Estimates, 


AT TER ACER TTR NONE OOS aS OS IE a a “ 


from 10 HP., Lut including Producer 
better than any Plant if desired, 
other Engine for with coal con- 
50 to 1000 HP. sumption 14 Ib. 
per brake HP. hour 
guaranteed. 


renee ere nee epee eres enter ee ER 
Cas i eae ORE a nee OY EAN APL aR nase 


FSA SCRE RIN 











ssireee: The “PREMIER” GAS ENGINE COMPANY, Ltd., | 


SANDIACRE, NOTTIN rINGHAM. i 


A. & J. STEWART ano MENZIES, L™ 


GLASGOW, COATBRIDGE & MOSSEND. 


t 
7 
OFFICES— 


M, OSWALD ST, GLASGOW, = | 





























IRON AND STEEL 


BOILER TUBES 


Solid Drawn Steel Tubes. i 














Light Lap-Welded Wrought-Iron iH 
and Steel Tubes. q 

With Stewart's Patent Flanged i 
Joints. i 
WROUGHT-IRON q 









TUBES AND FITTINGS 





CONVEYANCE OF GAS, WATER & Si EAM. 


COILS OF ALL DESCRIPTI( NS, 
AND OF ANY: LENGTH. 







’ OIL LINE PIPES. 
Artesian Well Boring Tubes. - 


STEEL & IRON PLATES 


Lapwelded Steel Water Mains, with Patent Inserted Joint for Lead. For Boilers, Bridges, &c. 4388 





Taf eee TERE RE RARE eee — 
i hatin iin: siren op Zein arto ro banen 
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ankin & Ludington, Ltd., 











10 & ll, STONECUTTER STREET, 20 & 22, RUE RICHER, 
FARRINGDON STREET, PARIS. 
LONDON, E.C, 


Factories at Waterbury, Conn., U.S.A. 


MANUFACTURERS AND DEALERS IN 


MODERN 
AMERICAN 
MACHINERY, 


INOLUDING 


Power Presses of all kinds, Rod Mills, Continuous 
Wire-Drawing Machinery; Rivet, Bolt and Nut, 
Hinge and Cartridge Machinery; Rolling Mill 
Machinery, Tube Mill Machinery (including both 
Chain and Hydraulic Benches), Tube Pointing 
Machinery and Power Pumps. 





WE ALISO MAKE A SPECIALITY OF STEEL, 


“PATENTED” CONTINUUUS WIRE DRAWING MACHINE. 
We build these continuous Wire Machines in a number of different sizes and designs for drawing steel, CHILLED IRON , AND DIAMOND DIES FOR 
copper, brass and German silver wire from the rolled or slit rod to the finest sizes, drawing the wire from WIRE DRAWING. 
seven 16 gauges in one continuous operation. 
e a speciality of Wire Mill | Machinery, and are prepared to quote on entire plants. 





BEFORE LAYING DOWN ANY MACHINERY CORRESPOND WITH US. ~ 


A. G. MUMFORD. 


CULVER STREET IRONWORKS, COLCHESTER. 


Contractor to Admiralty, War Department, India Office, Crown Agents for 
the Colonies. 


PATENT 
WATHR-TUBE 


















Newest Design. 


LARGE POWER ON VERY LICHT 
WEIGHTS, 





BONE 





re G. MUMFORD will have great pleasure in quoting for Marine Sean of ALL TYPES, SCREW, STERN or SIDE. Paddles; his Engines are of 
the latest and most improved design, combining lightness with great strength and power, as supplied to the "Admiralty and other: Government Departments, 
and to some of the leading Engineers and Ship Builders in the World. 

Improved Compound, Surface- Condensing Launch Machinery, with WATER-TUBE BOILERS. Steam more rapidly, and are more easily CLEANED 
and REPAIRED than any other type. Very light and durable, designed for running at high speeds. = 


ESTIMATES AND FULL PARTICULARS ON APPLICATION. 
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THOS. FIRTH & SONS, Irv. 
LONDON: 36, Victoria St., Westminster, .- NORFOLK WORKS, SHEFFIELD,. ENG. . Telegrams: FIRTH, SHEFFIELD.” 
ORUCIBLE CAST STBEL. 


UARUBITE? PANTHRITE 


SELF HARDENING SPECIALLY 
STEEL. HARD STEEL. 


SHOES & DIES , FILES, SAWS, 


FOR 
QUARTZ CRUSHING. 7 EDGE TOOLS. 


CASTINGS —  FORCINCS 


OF ANY 


All Description. | : , Size or Welght. 











THOMAS PIGGOTT & CO., LTD., ATLAS WORKS, BIRMINGHAM. 


GAS, HYDRAULIC AND GENERAL ENGINEERS. 


Makers of WELDED & RIVETTED PIPES of every Description. 


MAINS of large diameter for Water Conduit as supplied to BRADFORD, BELFAST, BIRMINGHAM 
and LONDON, STAINES SUPPLY; and Water Works in all parts of the World. 


Oe eee een 


Steam Mains | | ; A See ee GAS 


as 


> : ERD > pata . ree fa 
‘ ee = octet eat hak wae 
; “ a “ vi : Sf Sas ae ee Nee Borne al ea al 
supplied to NEE ee MAIN. |p aa ei: Eee 
- Fo ME ae oad ye Soe FE ty. § "9 Fa ete gers “c et a A a 

‘4 tt 5 tai 7 ‘ Pie anid ine” waar oye Se : 

hea 7 ay aa : : ' i 4 Seep es a Se é 

ee ay Ae ea! ‘conte ie parte Dias So ag : 
me ® oes 5 ene eS pee § 





H.M. Ships 
and Foreign | feces fe ; 
Governments, Water and Oil 
Tanks 
oe as of all sizes 
te : a made up from 
Application, | j ‘ y ‘ Stock Plates, 


Sugar, Farina 


Flange and | : : = nk 4 
Socket Joints | ; ' f and Salt Pans, 


to suit 
all 
requirements, 


alias 


Constructional 
Ironwork 
of all kinds. 


PIPES NESTED FOR SHIPMENT. 
ABC 


ILLUSTRATED PHOTO LIST AND CATALOGUE ON APPLICATION. and A 1 Codes 
LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE, &.C. ; . used. 
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HORNSBY 


SAFETY WATER-TUBE BOILER. 


Good Separation of 
Sediment. 











Easy of Transport. 








Headers Mild Steel 
throughout. 


Simple to Erect. 








Economy in Space. Suitable for 


all kinds of Fuel :— 
Bagasse, Refuse, Wood, 
and 
Anthracite Coal; 
for using Waste Heat 
from 
lron Furnaces, &c. 





improved 
Circulation. 





Steadier Water Level 
and 
Drier Steam. 

















SEND FOR 
Best Facilities tor 
Cleaning and From Photo of part of a Battery of Boilers Shipped to Natal. ILLUSTRATED 
sas onrenin CATALOGUE. 





R. Hornsby & Sons, Limited, Grantham, England. 


London Office: 75a, Queen Victoria Street. 
STUDS, JON ES & a IS 0} N MCH. Go., EXCHANGE BUILDINGS, 
PINS, BIRMINGHAM. 
Stay pores fF 
HANDLES, 


OR ANY KIND OF 


Lathe Work 




















eae 





mn 4 


2 in. diam., 24 in. long, Meer 
OR LESS, 
FROM BAR STOCK 
OR 
FORGINGS, | 


Are made on 


This Lathe =, 








IN A MANNER THAT 


Cannot be = 














Equalled. a 2 rx rx aa « THI 1 ET | AT F £ ¥ 
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LUDW. LOEWE & CO. BERLIN, HUTTEN STR., 17-20. 


MACHINE TOOLS. 





GAUGES. 





This Machine has been designed to supersede the 
Lincola pattern of Milling Machine. The good features 
of this latter machine, which are so well known, are 
retained, and many improvements have been adopted. 
It is a much stiffer machine, is more easily and quickly 
adjusted when setting up, and special provision is 
made for catching oil and chips. 


THE SPINDLE HEAD is mounted on an upright, 
against which it is firmly clamped by four bolts, It 
is further secured by an adjusting screw. and stop 
screw. This method of moving. and fastening the 
spindle head gives an accurate and quick adjustment, 
go the machine can be more readily made use of for 
quick runs, as well as for manufacturing purposes. 


THE SPINDLE, which is of steel, has hardened and 
ground bearings, and runs in bronze boxes which are 
scraped by hand to a fit, each box being provided 
with means of compensation for wear. The spindle 
has a hole throughout its entire length, and is geared 
to cone shaft in a proportion of 4 to 1. 


Working surface of t..ble 30} in, by 6} in. 


Automatic feed ee $i . din. 
Movement of table, parallel to 

spindle .. ~ re < ae Se ee 
Maximum distance from centre 

of spindle to table .. te -. 8#in. 
Number of changes of fee 8 
Weight aS es at a << 1980 Ib. 


SMALL_ TOOLS. 





We have these Machines boxed, 
ready for immediate delivery, and 
also one that can be seen in actual 


operation at our :— 


LONDON OFFICES, SHOWROOMS 
AND STORES :— 


H. F. L. ORCUTT, 


— 30 & 32 — 











Farringdon Road, 
E.C. 


NEW DESIGN OFXPLAIN MILLING MACHINE, No. 18a, Model I. 





AGHNTS ON THE CONTINENT: 
For DENMARK, NORWAY, SWEDEN and FINLAND; A. KARLSON, COPENHAGEN, Sole Representative. 


For RUSSIA.—ST. PETERSBURGH: G. SCHAUB, Wassilig-Ostrow, Grosser Prospect, 30. 


MOSCOW: JOHN M. SUMNER & CO. 
For BOHEMIA and MORAVIA: H. ROEDL, PRAGUE, Sole Representative. 


RIGA: HUGO HERM. MEYER: WARSAW: OLSZEWICZ & KERN. 


For ITALY: STUSS! & ZWEIFEL, MILAN, Sole Representatives. 4071 








——— 
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“ERITH” STANDARD COMPOUND HIGH-SPEED ENGINE and 4-pole 
DYNAMO. Output: 20 K.W. at 6580 revs. per minute. 








HEAD OFFICES AND WORKS:— 
ERITH IRONWORKS, ERITH, KENT. 
Telegrams: ‘‘EASTONS, ERITH.” Telephone: No. 4, Dartford. 
LONDON OFFICES :— 


BROAD SANCTUARY CHAMBERS, BROAD SANCTUARY, S.W. 


Telegrams: “EGYPTIAN, LONDON.” Telephone: No. 545, Westminster. 





EASTON 
ANDERSON 


AND 


COOLDEN 


LIMITED. 








SPHOLALITINS: | 
ENGINES to work with Highly Superheated Steam on the SCHMIDT SYSTEM. 


ELECTRIC LIFTS & CRANES. 


“ERITH” ENGINES (High-speed). 
PUMPING ENGINES. WATER SUPPLIES. - 
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P CROW, HARVEY «60, STEEL &IRONWORKSPLANT 


PARK GROVE IRONWORKS, wae REVERSING MILL ENGINES. 
| SLAB AND BLOOM SHEARS. HEAVY PLATE SHEARS. 
_§ Qeneey Tensile and Bend Testing Machinery. - - 
» Hydraulic Machinery, i 


Girder Makers’ Plant. 
PUMPS & ACCUMULATORS 


HYDRAULIC PRESSES 
FIXED RIVETING MACHINES, 


























for Trough Flooring. 
RADIAL DRILLING 
MACHINES. 





PORTABLE RIVETING MACHINES. PLATE-EDGE PLANING 
HYDRAULIC PRESSES. HYDRAULIC CRANES. eo 
CROW’'S PATENT FLUE FLANGING MACHINES, we hegs ag 





and PORTABLE RIVETING MACHINES 
for ADAMSON’S JOINTS. 


BUILT CRANK SHAFTS. 


The Pond Machine Tool Co. 


MAKERS OF HIGH-CLASS 
MACHINE ineaiaaaoamcanse 


Telephone : 486, WESTMINSTER. 
Telegrams: “ NILIAOQUS, LONDON.” 


Branch Office & Showrooms: 
23 & 25, VICTORIA ST., Ss 
2 LONDON, S. W. . 
























- WORKS: 
i) PLAINFIELD, N.J., U.8.A.. . - 


=f 





‘ CORRESPONDENCE SOLICITED. SS ee 
es p PLANING MACHINES in 
AGENTS FOR CINCINNATI! MILLING MACHINE CO. From 30 in. to 144 in. 


RADIAL | DRILLING ‘MACHINES. 


=a DONKIN & CLENCH, Ltd.. 


HEAD OFFICES: atest ites abil PARK — brani -2 erent LONDON; S.E. 


HiGH-sPHED 


STEAM ENGINES 


OF IMPROVED DESIGN, FOR ELECTRIC LIGHT & OTHER PURPOSES. 


PARTICULARS AND PRICES ON APPLICATION TO HEAD OFFICE AS ABOVE. 







































Manchester Office: Mr. HENRY THOMAS, 10, Mawson’s Chambers, Deansgate. 


WORES: BERMONDSEY and CHESTERFIELD. 
4087 
























Aa li5. Telephone No.: ‘'€62 HOP.” : Telegraphic Address: ‘‘ DONKIN COMPANY, ternal 
Telegraphic Address : 
Telephone ae oe “READERS, NOTTINGHAM.” 
No. 


414. 





FOR ELECTRIC DRIVING. 
INDEPENDENT 


High-lass STEAM ENGINES, = NS 
Se ~\y 





OONDENSERS, 
wes HOISTS gd ENGINEERS, &c., 
PUMPS. W NOTTINGHAM. 
) Established 1850. 
Q COLLIERY WORK. 1K. WHINE, BAULING 
a AND AIR COMPRESSING ENGINES. SHAFTING, 
GEARING, PULLEYS, &. SKIN-SPLITTING MACHINES, 
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—_ CARTER SAFETY —_ 


FUEL ECONOMISER 


(PIMBLEY PATENTS), 


SAVES from 20 to 1007 per annum on OUTLAY. 











SUITABLE FOR 
BAD WATER, COLD FEED, SMALL SPACE, SINGLE BOILERS. 





SPECIAL ADVANTAGES TO EXPORTERS. ONLY HALF THE WEIGHT OF OTHER MAKES. 


JAMES CARTER & SONS 


STALY BRIDGE. 


Telegraphic Address: ‘CARTER, STALYBRIDGE.” Telephone No. 106. 


(a 


Te Decta Meta 6o., Lo. 


(ALEXANDER DICK’S PATENTS). 











DELTA ALLOYS, 
MANGANESE BRONZE, 
BRASS, YELLOW METAL, 


and other ALLOYS. 
110, cannon street, LONDON, E. C. ‘KA 
And 137, Lionel Street, BIRMINGHAM. . 


Over 1,000 KLEIN’S patent 


CONDENS iG 


COOLING “PLANTS 


SUCCESSFUL OPERATION. ALL OVER THE WORLD. 


The KLEIN ENGINEERING CO., Ltd. 


TRATORONOLRTPAR DRAUGHT, 94, MARKET STREET, MANCHESTER, === wp 


FOR ENGINES OF 3,000 HP. Telephone ; 4070, Manchester. Telegrams ; ‘‘ MODERNIZE, MANCHESTER.” 
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STEVEN’S 


HIGH TENSION 


MARINE BRONZE. 


SPECIALLY SUITABLE FOR 


PROPELLERS, VALVE SPINDLES 
And all Castings where great strength is required. 








ESTIMATES GIVEN FOR PROPELLERS OF ALL KINDS, AND 
LARGEST DIAMETERS CAST AND FINISHED COMPLETE. 
Tests and further particulars on application. 


STEVEN & STRUTH ERS, 























GLASGow . 
Three Het Obtainable Awards from the R, A, Society, pp uy EST MAN Upwards of 100 Supplied to Governments alone. 
Contractors to the Home, Colonial and Fifteen Foreign Governments. 
WORKS; Holderness Foundry, Hull, GOLD & SILVER MEDALS awarded PARIS EXHIBITION. LONDON OFFICE: 73a, Queen Victoria St., E.C. 











MUNTZ’S METAL CO., Ltd., French Walls, BIRMINGHAM. 






Brass or Copper. 


HULSE&CO., Lp. « MANCHESTER 


Taunenas : ‘'ESLUH, MANCHESTER.” 


MACHINE TOOLS 


(Driven by Belt or by Electric Motor direct). 
FOR MARINE, ORDNANCE, RAILWAY AND OTHER WORK. 


Complete Plants for the Manufacture of Heavy 
Ordnance and Quick-Firing Guns, &c. 








%° \a @ 
Otic 26 GE Ca RO 
chee” yt OF as al 
§ a ah Y “4 aK os se a A Fe “« OS tye” 
\ \) 3 QC 
ae eK vat a bor A\Y wr * vg ry AK ito” a ae a 
1810 
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a 2 N.B.—Tue BEST FEATURES of both are now embodied in the Cranes manufactured by 


ESSOP & APPLEBY Bros. (‘-) Lo. 


TANES HIGHEST BRITISH AWARDS FOR CRANES AT PARIS, 1878, 1889 & 1000. 
ccs ote, Gee eee Works: LEICESTER. 
- ~ - “ Jussor, Lusonetsr” ; “‘ Minuwrient, Lonpon.” Telephone : 78, Lutcusrar ; 5901, Bawx. 


TURNER 


STEAM ENGINES 


FITTED WITH THE 


TURNER-PEGG PATENT POSITIVE CORLISS GEAR 
ARE THE 


ENGINES OF THE 
**The Cur-orr arranged to take place at the Hicuzst Srzxp of the valve motion.”—The Engineer, 24th June, 1898. 


SHARP OUT-OFF THUS HNSURED. 
Full particulars of E. R. & F. TURNER, Ltd. (182), IPSWICH & (Y) 82, Mark Lane, LONDON, E.O. 
a a SSD 


“DUPLEX” GAS or OIL ENGINE. THE GRIFFIN ENGINEERING CO. eats, enacanp. 


MOTOR SPECIALISTS. amc sh a eal 
Gas and Oil Engines, “Duplex” Type. | PATENT MARINE OIL ENGINE, , 


Medium Speed for Belt Driving. With BI-UNIAL SOREW PROPELLERS. i\ 
Safe, Reliable, Economical. No Dirt, No Smoke, y 






































ALSO 
High Speed Direet Coupled Ko Herel Une aay hed of Beery Ol, witnows 
for Electric Power Transmission, The entire Operstisns of Beartiog, 8 Stopping and 
Electric Lightin Reversing controlled by a SINGLE } 
5 Suitable for any kind of Craft. Resulte guaranteed. Jie. 
Centrifugal Pumping, &c., &c. 
ADVANTACES. 


Simplicity. Economy. 
Restricted Ground Space, 
Steadiness in Running. 
Impulse Every Revolution. 
Highest Possible Mechanical Efficiency 











REFERENCES DIRECT TO INSTALLATIONS. INSPECTION INVITED. Sizes, 4 HP. to 100 HP. 
CATALOGUE OF VARIOUS TYPES OF GAS AND OIL ENGINES ON APPLICATION. 4235 
SAT 








SOOO FRANCS AWARD 


“PROCTOR” MECHANICAL STOKER, 


IN OOMPETITIVE TESTS MADE BY THE MUNICIPALITY OF PARIS. 


The Delegates of the [echnical Commission ef the Munici iy of Fake Says qe a ee oe ee eee 
5000 Francs to Precter’s Mechanical Stoker. The competitive Stokers represented 


% in Bacs, 10 ts Stead, be Gecbeny, § be Amn, 3 be aie ase 2 in Italy, 1 in Belginm, 1 in Poland, 1 nationality unknown, 
from th rt of the Commission in their award :— 
In raering fo. Ne. 86 {Proctor’s) Btober test, they say, “Tn ihe Whale meal made at Javel Worksheps, this Smoke Oonsumer was NEARLY PERFECT, the analysis of 
the'smoke being only Be Soe compared with an ordinary fire.” 
“The results of the experiments were most remarkable.” 
propriate fo this —— in all its parts is simple, plain, and pes x ) nothing unnecessary about It, and Is not llable to get out of repair. The system appears 











very approp te for a range of boilers, and its installation is not very — 2 
es peghients OH eels Ce ee wena March 5th, night and day. There were four ts, vis.: the 10th Feb, and 3rd Maroh, at 
b moleentn Soha ellp tae of Sas Sie engines being in operation. Two experiments at a rapid rate en the 19th and 26th of Feb., with twe engines In operatien,” 


‘¢ In both cases the work was easily done.” 
“‘ The taking down of the apparatus was done rapidly and easily, and all the parts were found in good condition.” 


J. PROOTOR,, Hammerton Street Ironworks, Burnley, May 5th, 1898, "se 4*ium, SrRooron, BURNLEY.” 


THOMAS ROBINSON & SON, 
ROCHDALE. | 


WOOD-WORKING MACHINERY, 
ENGINES ano BOILERS. 


Highest Awards, PARIS, 1889: The Grand Prix and Gold Medal. 
Grand Prix, Highest Award, ANTWERP Exhibition. 


— PARIS EXHIBITION, 1900,— 


{GRAND PRIX. wal 
Patent Horizontal Roller-feed Colonial Saw Bench. AWARDS (GOLD MEDAL. 
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c+. EE". Ss =a Erp. MAKERS OF 


ESTABLISHED 198, = Special & General IM aocmxrun TOOLS —— 


For Constructional Ironworkers, Bridge and Shipbuilders, General Engineers, Machinists, &e. 
Paragon Ironworks, FLALIP A=, Eng. 


Ready for Delivery, 
one of the largest and wil 
most varied stocks of [Liam 
Machine Tools in 
England. Send for 
Illustrations and prices. 
Inspection Invited. 









cage 
= il a 


———SS— 





6-ft. Wall Radial Drilling Machine. WELL FINISHED. 


AN ABSOLUTELY AUTOMATIC LOCKNUT. 


A OOIL OF STEEL OF IMMENSE ‘POWER. 


8600 Improved Angle Iron Bending Machine. 











xl i i Hn 


i 
Hill 


} 





1 


No Washer is Required, either Spring . 


q THE GREATER THE VIBRATION THE FIRMER THE GRIP. 








Will never Slack: Back. 

Does not injure the Bolt. 

Has the Appearance of an Ordinary 
Nut. 


—»» Is more Effective than Two Nuts and 

4 " a@ Split Pin, 

Is considerably Cheaperthan TwoNuts 

Can be placed in position or removed 
without any diffleulty or special 


or otherwise. appliance. 











Write for Copies of Testimonials, Prices, &0,, to 


The Helicoid Locknut Patents (Parent) Co.,Ltd. 


ACTON HILL WORKS, ACTON, LONDON, W. 


| | 
cl 





o) 


‘Ss 


ii 


8504 

















anes 




















- SUGAR-MAKING MACHINERY. 


Three, Four, and Five Roller Sugar Mills, 
Triple and Quadruple Effet Apparatus, 

Steam Engines and Boilers, 
Vacuum Pans, 
Filter Presses. 








Vacuum Pumping Engines, 
Cane Cutters and Shredders, 
Clarifiers, Defecators, Subsiders, &c., &c. 








=e u — ———_ __ Eglinton Engine Works, GLASGOW. .. 
SS Eee 
SEE ALTERNATE ADVERTISEMENT FOR SHIPYARD MACHINERY. 
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Do You Want An 
UP-TO-DATE PLANING MACHINE ? 


We Make the Best. 


If You Don’t Believe it 
COME AND SEE OUR MACHINES AND HOW WE ARE WORKING THEM. 


J. BUTLER & CO, ecien hairax: 


mos mean. Victoria Iron Works, 
20, ee rate hegee peek E.C. eeeg? beqem BE Glasgow. H A LI LL AX. 4328 
JAMES T. DONALD & CO., Ltd, saci? s., GLASGOW. 


¢ Mopern Machine Toots, , 
“A BOILER & GIRDER MAKERS’ PLANT. 


WELLMAN-SEAVER ENGINEERING CO., 


ENGINEERS, OLEVELAND, OHIO, U.S.A. 


Undertake the design and construction of STEEL WORKS, and the BUILDINGS, PLANT and 
MACHINERY connected therewith. 


Specialities: WELLMAN’S PATENT ELEOTRIO OHARGING MACHINES for Open-Hearth 
and Re-heating Furnaces, and ELEOTRIO CRANES and HOISTING GEAR of all kinds. 


London Office: 47, Victoria Street, Westminster, London, England. 


HEENAN & FROUDE, 


MANOHEZES TEE. 
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repared for all parts of the 





esigns & Estimates of Bridges & Roofs p 


World. 
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THE CLAY CROSS CO., 


Manufacturers of PIG IRON, GAS AND WATER ——. COL ag ge AND D CASTINGS,” 
FOR GAS, WATER AND SEWERAGE W RHA, ENGINES. P 
i... 


WoREs: OLATWT OROSS, NAAR OCS 


THLEGRAMS: “JACESON. CLAY COROSS? = 4248 
LONDON OFFICE: 12, BURWOOD PLACE, W. 


KAYE’S Latest Patent SEAMLESS OIL CAN” 


NEW PATENT THUMB BUTTON AND 
PATENT SEAMLESS SPOUT, 


IN COPPHR OR BRASS, FOR HLHOTRIOAL PURPOSHS. 


Contractors te H.M. Navy. War Dept., Home Office, and Indian State Railways. 
SOLE MAKERS :— 2208 


JOSH. KAYE & SONS, LTD., .sc'ct Stes tousom,'towon, wc. 






































Seen deetien 14 fay Rtg ty hg oe a ca ro rye 
o Osts 7% “Ug” crteny oat i font of eon! Purp ‘Goods which ee ey: 


a, Manholes, Valves, teoeting an 


FMERY WHEELS 
REFRIGERATING MACHINERY. — 
Haslam’s Refrigerators um Ammonia & Compressed Air Systems. 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
ZrOzZI PLANTS UP TO 200 TONS GDAPAOITY. 


THE HASLAM FOUNDRY & ENGINEERING 6O., Ltd. 


(INCORPORATED WITH PONTIFEX AND WOOD, LTD.), 
UNION FOUNDRY, DERBY. LONDON OFFICE: 34, NEW BRIDGE ST,, B.C. 


FRASER & CHALMERS, Ltp., LONDON & CHICACO. 


ZEondon Office: 43, Threadmeediec Street, EI.C. 
DIFFERENTIAL PUMP, WITH RIEDLER’S PATENT GEAR. 


Dia. of Plunger, 7} in. and 10§ in. Stroke, 30 in. 


























This remarkable pump runs for weeks 
continuously at a SPEED OF 120 R. P.M. 
against a head of 90 Ib. per square inch, 
without shocks, and has attained a working 
speed for short periods of 130 R.P.M. 

The valves are automatically closed, 
—\ ie and have NO SPRINGS OR OTHER 

eis . HINDRANCES to a free uncontracted 
water way. 
We manufacture several types—up to 
200 revolutions per minute. Apply for 
Catalogue, free. 4000 


ae AIRDRIE IRON{CO.‘ Agents tor Scotland and North of England. 
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SV AB Se U er as) W ARAM ADVANTAGES, i 














FISHBOLT & PATENT 
“EUREKA” 





Can be used any number 
PATENTED IN of times, and still retain 
ENGLAND, FRANCE, their locking power. 
BELGIUM, —Guaranteed Lockfast.— 

















LOCK-NUT. Absolute Security.—Com- Ui showing Pro rag Fintsuep Not. oo ge ee er ote og 
UNITED STATES petition Teste teave’ i AT B,C. betore being Be also Loc’ 
; AND ch Most Emcient ond Nut at Manufactory. 
ash ih te pa gy AE gy Pe oid renewal of Bolts, and ne 
to weaken and cause Will reduce Maintenance expenses, av E 
Rust-binding.—Differ- considerably increase the life of Rails and Fish-plates, 





Prices quoted on receipt of ential Grip an ‘Lock com- 
particulars of sizes and bined.—Can be applied 
quantities required. with ordinary spanner. 


re —Automatic unscrewing VICTORIA “WORKS. WOLVERHAMPTON. 






With 


ible —Mi 
Expansion Collar, which Copies of Testimonials Free Welght pat ug + be no & 141, CANNON STREET, E.C. 
also protects End of Bolt. on Application. Screwing Area. 





structural Iron Paint for Iron and Metal Worl: of all Kinds. 


NO PAINT WILL GIVE SUCH SURE PROTECTION OR PROVE AS DURABLE AS ——— 


‘matt, DIXON’S SILICA: : 


CRT ee Record 


ev GRAPHITE PAINT. 


FOR CIRCULARS AND PRICES ADDRESS: 


_JOS. DIXON CRUCIBLE | CO., 2 26, Victoria St., LONDON, S. W. 


CRANES _ 


ELECTRICALLY-DRIVEN. 
ROPE-DRIVEN. 


Thomas Broadbent & Sons, Limited, 


HU DDERSFPIBLD. 


LONDON OFFICE: SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, E.C. Mr. JOHN BULBEY, Representative. 


| H. W. WARD & CO,, Machine Tool Makers, 















































TELEPHONE : No. 1460, 
TELEGRAME: “TUDOR, BIRMINGHAM.” 





Lionel Street, BIRMINGHAM. 
FLAT 


Turret Lathe, 


9in. by 2}in. by 30, 
With Automatic Chuck and 
FS A 8elf-feeding Device. 

Pa | See Gaui © This Machine is of massive 
ome tee =| |_| t; % build, and possesses several 
constructional features which 


















will commend it to progressive 
Managers as an advanced 
labour-saving tool. 








Sete oe 


WRITE FOR FULL DETAILS. 


H. W. WARD & 60., 


Lionel Street, 
BIRMINGHAM. 
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| Corrugated Steel Furnaces 


As made by the Farnley Iron Company for High-Pressure Boilers. 











Annular Corrugations for Ordinary Marine Type. Annular Corrugations for Interchangeable Marine Type. 
Spiral Corrugations also made for Laneashire Boilers, which ean be made to receive Conical Cross Tubes. 
Address, The Farnley Iron Company, Limited, Leeds, England. For France, Jacques Pérés, 46, Bd. Magenta, Paris. 


£¢, Ta. STEEN El & OO. tr». 
a The Crown Ironworks, GLASGOW. 
| Sole Licensees and Makers of DE LA VERGNE MECHANICAL REFRIGERATING AND ICE MACHINERY, 


MANUFACTURERS OF 
i, ESTABLISHED 1860.) Safety Valve Springs, Railway Springs, and all Classes of Spiral Springs. [ESTABLISHED 1860. 


SOLE MAKERS OF “THE OONSOLIDATED” EMERY WHEEL AND MAOHINE MAKERS, 
LONDON OFFICE: DONINGTON HOUSE, NORFOLK STREET, W.O. | PARIS OFFIOB: 10, RUB laa 8004 


PLA T= GLASS, WPrIrEL CARE, 


WILL TRANSMIT A CERTAIN AMOUNT OF DAYLIGHT. 


REFRAX Glass 


(PATENTED), 


UNDER SAME CONDITIONS, 
WILL GIVE 5oO), MORE LIGHT, AT LESS COST. 


4198 
































SOLE pernaeinamitealannit THE UNION PLATE GLASS COo., LTD., )., ST. HELENS. HELENS. 


HENRY WATSON & SONS, 


sre EErc= NEWCASTLE-ON-TYNE. 
PATENT FEED-WATER 


= FILTERS — 


GUARANTEE LARGER EFFECTIVE FILTERING AREA 


per Weight, Space and |.HP. than any other Filter. 
MabE FOR SINGLE, DOUBLE OR TREBLE FILTRATION 


ON PRESSURE or GRAVITATION SYSTEM. 


LARGELY ADOPTED FOR 


WAR VESSELS, PASSENGER & CARGO VESSELS, 
MILLS & ELECTRIC STATIONS. e 
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= BACHOISONTOOLG. == 


MAKERS: 
THE PATENT “ BEAR” So 














FIVE SIZES. 
No. 1. No.2. No.8 No.4 No.6, 


Toizin, 23i. 4in 8in.. 16in 


memes) §= © [elegrams : 
MACHINERY.” 


PIPE WRENCH. 


THE ONLY ABSOLUTELY SMOOTH-GRIP PIPE WRENCH ON THE MARKET. 
PRESSURE EQUAL THROUGHOUT THE WHOLE CIRCUMFERENCE OF PIPE. 
THE a AND ioebontannat GRIPS IN ANY POSITION. 


THORNYGROFTS 1 PATENT AUTOMATIC FEED-WATER REGULATOR 


FOR WATER-TUBE AND OTHER BOILERS. 




















, ADJUSTABLE. (x RELIABLE. ows 

INCREASES AND 

BFFricizncy HOoonomy. 
a @ *.@ 





ALREADY ADOPTED IN OVER <&@D OF THE MOST MODERN VESSELS IN THE BRITISH AND OTHER NAVIES, REPRESENTING 
Ower 206,000 I.UeP. | 


saree nO Messrs. John I. Thornycroft & Co., CHISWICK, London. 


HOWELL & CO., LIMITED, ‘ssssrac"scc"" SHEFFIELD. 











Manufacturers of all kinds. of Manufacturers of all kinds of 


BLISTER, SHEAR, SPRING and CAST 
STEEL FOR TOOLS, &e. 
FILES, SAWS, &c. 


WROUGHT-IRON, LAP-WELDED 
and BUTT-WELDED TUBES of every 
description, FITTINGS, &c. Also 





SPECIALITE. : cence a. 


HOWELL’S SPECIAL 
TOOL STEELS. 


“FEar-Mark” BRAND. 














HIGH DUTY 
PUMPING 


ENGINES Pe cpu 3 MILWAUKEE, U.S.A. 


ITALIA MANS Ih Ae 


“© ENGINES FOR STREET RAILWAYS 
‘AND ELECTRIC STINE 


SAW MILL 


FLOUR MILL. |) @ + aoe “8 BLOWING & HOISTING: ~¢ 
& MINING age t- Ls = : ACD ENGINES on 


» MACHINERY 


Represent Wav bert W. BI 
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Schenectady Locomotive Works, 


SOHENBOTADY, NEW YORE, U.S.A. 


ESTABLISHED 1848. ANNUAL CAPACITY 450. 
— BUILDERS OF — 


HIGH GRADE LOCOMOTIVES 
FOR ALL CLASSES OF SERVICE, 
Both on Single Expansion and Compound System. 


WORK BUILT TO GAUGES AND TEMPLATES, AND LIKE PARTS 
OF SAME CLASS INTERCHANGEABLE. aes 


72 BROOKS LOCOMOTIVE WORKS, 


DUNEIRE, WN.Yee 























to f built to standard 
and adapted every pe cpt oe Boog accurately 


5 LIKE PARTS OF DIFFERENT ENGINES OF SAME CLASS 
| PERFECTLY INTERCHANGEABLE, 


2-Cylinder and 4-Cylinder Compounds.” 





"| S&S. W. CARLTON & CO., London Representatives, 6, Billiter Street, E.C. 


THE RICHMOND LOCOMOTIVE AND MACHINE WORKS, 


RICHMOND, VA., U.S.A. 


HIGH-CLASS LOCOMOTIVE | ENGINES OF RYERY TYPE, 


STANDARD PATTERNS, on To moh en SPECIFICATIONS, 
SIMPLE OR COMPOUND SYSTEMS. 
Our Patent Compound Goods Engine is Unequalled for Efficiency and Economy. 


Particulars furnished and Estimates given on application. 8906 


G. W. ETTENGER, General Foreign Agent, 20, Eastcheap, London, E.C., Eng. 
Telegraphic and Cable Address: Biremaniuenton LONDON.” 


Te PULLMAN COMPANY, 


BUILDERS OF ALL KINDS OF RAILWAY AND HLEOTRIO OARS. 
Telegraphic Address: 
Sasa ee aceet Works: PULLMAN, ILL., U.S.A. sou 


London Office: 26, VICTORIA STREET, WESTMINSTER, ENGLAND. 


NEILSON, REID & CO, 


Hyde Park Locomotive Works, SPRINGBURN, GLASGOW. 


ESTABLISHED 1837. London Address: PARLIAMENT MANSIONS, VICTORIA STREET, LONDON, §.W. 
RRR eee UNE GE a ee 


BUILDERS OF ALL EINDS OF 


LOCOMOTIVE ENCINES AND TENDERS SUITABLE FOR ANY GAUCE OF RAILWAY. 
Annual Capacity 300 Main 
Line British Locomotives. 


Outpt Over 5500 
Locomotives. 


Contractors’ 14-in. TANK ENGINES 
generally in Stock or in progress. 













































— <i TELEGRAMS: 
See ay |S — fed 


— = . 8787 


THE LARGEST LOCOMOTIVE WORKS IN | EUROPE. 
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ANNING, WARDLE & CO. 


BO’ NM Ei i page woRz:s, LADS, Od 2486 


Makers of Locomotive Engines for any width of gauge and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15 in. Oylinders, on four or six wheels, always in stook or in progress. 


Makers of Robbins’ Patent Driving Axleboxes. Oe, ENON Nk Pes 08 Sapa, On REDS OE SS ee ton ladhethene and “ The Engineering Telegraph Codes ” used, 
——————  —————— = a —} 


Established 1831. | Annual Capacityio00. BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A. 


BURNHAM, WILLIAMS & Oo., PROPRIENTORS. 
BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


Adapted to every variety of service, and built accurately to standard gauges and templates. Like parte of different Engines 
of same class perfectly innecchangeatle. . . 


a Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CARS, de. 




































ALI WokR—z rHOROUGHL TS GUARAN —- 
Oable Address: ‘‘ BALDWIN, PHILADELPHIA,” ‘‘ SANDERS, LONDON.” 


“ Megul Type —Great Northern 1 Ry. of “England. General Agents: Messrs. SANDERS & CO., 110, Cannon Street, Leia. 


R. & W. HAWTHORN, LESLIE & 60., LTD. 
: LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANES AND LOCOMOTIVES. 


ALWAYS IN STOCK AND IN PROGRESS 
For Oollieries, Ironworks, Railway Depéts, Branch Lines, Contractors, &e. 


TatueraPHic Apress :—'' LOCOMOTIVE, NEWOASTLE-ON-TYNE.” ESTABLISHED 1817. 


WEI a ee eee ne ee ee 




















OEE TS EE Peon 


PITTSBURGH, PA., U.S.A., 


DASIGNMANRS ANWDYD BUILDIAwsBSs 


HIGH-GRADE SINGLE AND DOUBLE-EXPANSION LOCOMOTIVES. 


WE HAVE PATTERNS FOR LOCOMOTIVES WEIGHING FROM 10,000 to 250,000 POUNDS. 


INQUIRIES BASED UPON PURCHASER’S SPECIFICATIONS SOLICITED, 8873 


LONDON OFFICE: 26, VICTORIA STREET, _WESTMINSTER, S.W. 


S. H. HEYWOOD, | 


Manufacturer of 


GENERATORS, MOTORS. 


MOTOR STARTING SWITCHES A SPECIALITY. 
ALL APPLIANCES FOR ELECTRICAL TRANSMISSION OF POWER. 


MANCHESTER. 


ns ha =e PITTSBURCH LOCOMOTIVE WORKS 






















Capstan Controller. 
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A.& P.W.McONIE 


OHSSNOCK ENGINE WORKS, 


GOVAN, GLASGOW. 


Shipyard & Hydraulie Plant. 


ANGLE-CUTTING, BEAM-BENDING, PLATE-BENDINC, 
PLATE-EDGE PLANING, PUNCHING AND SHEARING MACHINES. 


Various sizes of Machines always on Stock or in progress. 


HypRAULIC BENDING AND FLANGING Presses 


Hydraulic Pumping Engines, Accumulators, Cranes, &c. 4148 



















































ORWELL woRKS, IPSWICH, and 9, CRACECHURGH STREET, LONDON. 




















| 
e 


JOHN SPENCER & SONS, Lime 


(WORKS :—At NEWBURN and OUSHBURN, NEWOASTLE-ON-TYN@. 
NEWBURN STEEL WORKS, ‘NEWCASTLE-ON-TYNE. 


ESTABLISHED 1810, _- . 
Offices :-NEWCASTLE-ON-TYNE : 27, Westgate Road. LONDON: Cannon Street Buildings, 189, Cannon Street. 





ON ADMIRALTY LIST. 


MLANUEACTURERS or STEEL 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO 11 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS, and BARS ofall Size. RIVET STHHL, #SPHOLAL MILD STEEL for BOILER FLUBS 
_ STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined. 
CRANE AXLES & SHAFTING HYDRAULIC PRHSSHD.- 








$5 ECL GE SS.— Laminated, Voiute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs), 
BUEE EES, of Wrought and Cast Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brands. Best Cast Steel Files. 


IRON FORGINGS OF ALL KINDS. . FOSTER’S & FOWNES’ PATENT CRANK SHAFT: Ss. 


WASTENEYS SMITH’S PATENT STOCELESS ANCHORS.- 











> > 
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THE VULCAN CHAIN PIPE WRENCH. 


WITH FLAT-LINK CHAIN. 





REGULARLY USED BY ENGLISH RAILWAYS. APPROVED BY NEW SOUTH WALES, QUEENSLAND AND. CAPE COLONY RAILWAYS. 
FIRST AWARDS AT GRAHAMSTOWN, COOLGARDIE AND PARIS EXHIBITIONS. NOTE FULLY DETAILS GIVEN. 

Size Pes No. 10 ie No. 11 al No. 12 oe No. 13 we No, 13} y No. 14 oe No. 15 es No, 16 
Price, with flat-link chain,each _. 10/6 “s 14/6 es 21/- pi 29/3 “ 37/6 e 46/- es 75/- . 166/8 
Price, with cable chain, each. x 9/6 te 13/6 “ 18/9 4d 26/- << 32/3 és 39/6 sé 66/8 ée 166/8 
Capacity, size = ee she -- din. tojin. .. jin. toljin. .. }in to2bin. .. fin. todin. .. lin. toGin. .. l}in. to8in. .. 2in. to 12in. .. 4 in. to 18 in. 
oe over all . as ae a 13} in. Ee 20 in. vii 27 in. wa $7 in. Ee 44} in. eo 50} in. ea 64} in. ve 87 in. 
Weight ae is 1} Ih. e 43 Ib. ea 83 Ib. +e 16 Ib. se 21 Ib. e5 29 Ib. és 49 Ib. ae 180 Ib. 
Strength, flat-link chain a“ Ay 3500 Ib o's 6500 Ib. wil 9500 Ib. pa 12,500 Ib. ax 14,000 Ib. re 15,600 Ib, we 21,500 Ib. oa 40,000 1b. 
Strength, cable chain .. 1200 Ib. 4000 Ib. ye 6000 Ib. was 10, 500Ib. 12) 500 Ib. ‘5 15,000 Ib. és 19, 000 1b. «e 40, 000 Ib. 


J. H. WILLIAMS & CO., SOLE MAKERS, 9 To 31, RICHARDS STREET, BROOKLYN, NEW YORK, U.S.A. 
ONE GOLD MEDAL, TWO SILVER MEDALS, PARIS EXPOSITION, 1900. 


DROP-FORGINGS, SPANNERS, HOIST=HOOKS, GAS ENGINE VALVE & CRANK=SHAFT FORGINGS. x. 


JOHN HOLROYD &z Cco., LTp., |: 


(Proprietors of SHEPHERD, HILL & CO., Ltd., Leeds), 



































Telegrams: ‘ KNIT, MILNROW,” 
Telephone : 206, ROCHDALE. 















































| t ne oe MILNNROW, wHanr ROCHDALE. 

| ae MACHINE TOOL MAKERS. 

Fa ~~ 

| ( oe The illustrations show our new 
| \ Na oe | | PATENT PRESSED STEEL _ 

| i ey - MILLING CUTTERS. 
| | a es : | Prices low. Efficiency high. 
j-Setat ak Sey oS eee oes 
Se to jin. wide. 5719 

= TEE 











LAWTON GAS ENGINE. 


EVERY ENGINE FULLY 
GUARANTEED. 


MADE IN ALL SIZES 
FROM 1 B.HP. 





LAWTON & PARKER, ENGINEERS, ARDWICK, MANCHESTER. 











TO BE SEEN WORKING AT SHOWROOMS : 


St. Ann’s Chambers, Gt. Smith St., Westminster, S.W. 
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WALKER BROTHERS, 


Einginmneers and Iron founders. 
PATENT AIR-GOMPRESSING ENGINES, GAS-COMPRESSING ENGINES, BESSEMER BLOWING ENGINES, 


Upwards of 700 of the above now AT WORK, indicating in the aggregate 290,000 HP. 


WALKERS’ PATENT AIR-COMPRESSING ENGINES. 


Compound Steam Cylinders with Corliss Valves, the Air Cylinders arranged for the “Stage” system of compressing the air, with Intermediate Ceoling Apparatus 
(Engines constructed either with trunk frames or box girder plates). 


The system of compressing air by Stacus effects a great economy in power and fuel, WALKER BROS. have had thirty years’ experience in the design and construction 
with a considerable reduction of temperature in the compressed air. e air is first | of air and gas compressing machinery, and their attention has been constantly given to 
compressed in -the Low Pressure Cylinder, then its temperature is reduced in the | perfecting the details. 

Intermediate Cooler, and afterwards it is again compressed in the High Pressure The Air Valves, as at present mite (to their latest patents), are an immense 
Cylinder. improvement upon those supplied twenty years ago. 


WALKER BROS. have supplied a large number of compressors on this principle : 
for Mining and other senrpcieint ‘ith the Seek satisfactory resulta, Nearly all they 200 cen howe of the Compressors at work, about 700 in number, exceeds 


at present construct are on the stage system, both for Mining and Colliery purposes. as 
The latest form of their patent Valves, which is a great improvement on the earlier WALKER BROS. have re-modelled over 100 Air-compressing Engines originally 


types, affords special advantages for compressing air, or gas, by the stage system. constructed by other i 


COMPOUND CONDENSING AIR COMPRESSORS at the RIO TINTO MINES, SPAIN. 

WALKER BROS. have received permission to state that tests made during the working of their Air-Compressing Machinery at the Mines in Spain 
of the Rio Tinto Company, showed the coal consumption was 1.54 1b. per indicated horse-power per hour, and 2.35 lb. while working without the 
Condensing Apparatus. Also that the working of the engines generally was of the most satisfactory character. 

A SS SESS RGSS he STURN hone 


= Ex EI BEA OBR WALI TUNNEL. 
For the construction of the Tunnel, SIX AIR COMPRESSING ENGINES were erected. The largest, TWO PAIRS OF COMPOUND ENGINES, were supplied by us. 
Messrs. 8. PEARSON & SON, the Contractors for the Construction of the Tunnel, have kindly written to us, as below, with reference to the quality and working of our Machinery. 
8. PEARSON & SON, Contractors. Blackwall Tunnel Works, East Greenwich, 8.E., 
Messrs. WALKER BROTHERS, Pagefield Ironworks, Wigan. a May 10ch, 1897. 
Dzar Srrs,—We are pleased to confirm what we told you verbally the other day, viz., that we consider the Air Cylinders and Valves of your Compressors to be the best for 
such work as we have been it he out on the above Contract. 
ONE OF YOUR ENGIN HAN FOR ALMOST A YEAR WITHOUT STOPPING, and it gives us great pleasure to thus testify to the re ualities of the plant which 
we purchased from you. We are, Dear Sirs, yours faithfully, (Signed) pro 8. PEARSON & 80 ah We Mom. 


PAGEFPIELD IRONWORKES, WIGAN. 


Telegraphic Address: “PAGEFIELD, WIGAN.” National Telephone No. 14. 
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CENTRAL MARINE ENGINE WORKS, 


WHST HARTLEPOOL 


SPECIALITY IN MARINE TYPE BOILERS, 


FOR PRESSURES UP TO 300 LBS 





(See description in “Enomegrine” of January 7, 1898.) 


Observe the large size of plates and. absence of seams, 


Observe the flanging of the shell. 
Observe the welding at the corners of the seams. 
Observe the absence of seams and rivets near the bottom. 


SPECIFY IT, IF YOU WANT THE BEST BOILER THAT CAN BE MADE. 


THE CENTRAL MARINE ENGINE WORES, WEST HARTLEPOOL. 
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The P Premier ci 


pwaciersesnan cio ster otra 
co 
co 


ALWAYS READY. 
Curapest i Firet Cost. 


CHEAPEST IN UP-KERP. 
OHEAPEST In HouRLY BURNING. 


Lights from 500 to 8000 CP. 
—o—— 


LUCAL Ltd., 





121, dye LASGOW. Street, 

SPUR, 
sve, | GEARS 
WORM, ee a 


SKEW OOMPLETE or CUT ONLY. 
JOER SUNDERLAND, Fleece Mills, KEIGHLEY 











THREE MEDALS 
AWARDED. 
Sole Manufacturers for the Uni 
Kingdom for Piston Rops, 
SPINDLES and Pumps. 
wor! at the 


PATENT METALLIC PACKING. — 4370 
MURRAY, McVINNIE & CO., 
MAVISBANEK QUAY, GLASGOW. 





TRIER’S PATENT 
SPLIT CRIP” COLLAR 





4272 
TOLCH’S CAPITAINE 


OIL 
ENGINES 


1 to 60 HP. 












Jak a OIL 
= 
—— 


Stationary, Portable, and for Launches, &o, DAILY USE. 


TOLCH & C0., ENGINEERS. 
THE BOATYARD, FULHAM, LONDON, $.W. 751 






REQUIRES NO. CLEANING, 


OVER 60% COST FOR OIL SAVED. 


ap unis bi = — L7. 


CHERE OTHERS MELT O8 SPLIT BPOLENBOIC STANDS 














[THOMAS BRADFORD & Oo. 


LAUNDRY, 
DAIRY, COOKING, & BATH 


ENGINEERS, 
Crescent Iron Works, MANCHESTER. 








48, WEST REGENT ST., GLASGOW. 246! en. might Holborn, LONDON. 33 





HEN RY J. COLES, 










STEAM CRANES, 
=| VERHEAD ELECTRIC CRANES, 





LONDON CRANE WORKS, 
DERBYL. 


, MAKERS oF THE mosT MODERN | 
MACHINES yay 








SHEATHING, 
CABLE LAYING, 
BRAIDING, 
WINDING, 
LAPPING, 

RUBBER, SILK & 
COTTON COVERING. 


VICTORIA WORKS, OLD CHARLTON, KENT, _,, 


And 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 














—— Contractors to Her Majesty's Government. — 





STONE BR EAKERS, 


Ab i BPE AK 
OISIN TEC SRAT S KE tEAK E; "ORT An 
MICLS and every eae 


STONE BRE AK! a sRiND eto of 
We et < E t always 
Bas A = oO ™N _ gs - s. 
Stone Breaking ™ 
BRANDON STRCLET, Leicesren. Ewe 





D. LLEWELLIN EVANS, 
120, BUTE STRHET, 





H BRASS COPPE R ‘2 GERMAN Pas 


CONDENSER PLATES SCARTRIDGENETALS 
p SYENIT E 


FOR 


‘CABLE MAKING, 
STRANDING, 
ARMOURINC, 











THE BIRMINGHAM GAS ENGINE. 


Sizes from | to 180 HP. in 
Stock or Progress. 


PATENTEES AND SOLE 
MANUFACTURERS: 


WILLIAM GRIGE 
and SONS, Ltd., 


FAZELEY STREET, 
BIRMINGHAM. 
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LIMITED. 
Lange Stack 


VERTICAL 
BOILERS 


ALWAYS READY 


FOR 


Immediate agg 


ABBOTT & CO. 


MAKERS 
EVERY TYPE 
oF 


High Pressure 


STEAM 
- BOILERS 


From 1 to 2001.HP. 


50 lbs, to 300 Ibs. 
Working Pressure. 


(NEWARK), 




















ot ld eecaiis 1851. 
Tel. Address: “SCRIVEN, LEEDS.” Telephone No. 1819. 
BEA NE 


Machine Tools and 


Hydraulic Machinery 
For ENGINEERS, SHIPBUILDERS, BOILER MAKERS, and BRIDGE BUILDERS, 


PATENT COMBINED MACHINE for Shearing 


LOT | either Bight or Left Hand 

without changing a knife, Also for 

BENDING BEAMS AND SHEARING one side 

of the Bulb for riveting knees to, and 
Horizontal Punch. 


PATENT ANCLE-BAR PLANING MACHINE. 
Patent Edge and Butt-Plate Edge PLANING MAOHINE. 


SCRIVEN’S VERTICAL PLATE BENDING , ee 
with Bend Plates to end without flat. 


SIMPSON & BIBBY 


fem CoORNBROOK, MANCHESTER. 

























a 











Telegrams : 


: Telephone; 4407. 
Superheat, Manchester.’’ 





MANUFACTURERS = OF - 


HEAVY STEAM VEHICLES| Jiih 


Patent 4-Rolier 





WrotT.-IRON PULLEYS. 


Price Lists on Application. 


* DOUGLAS, ,_ LAWSON & 60., 


4285 


BIRSTALL, nr. nr. LEEDS, 


D. & J. TULLIS, ** 


Steam Laundry Engineers. 








Ironing Machine. _ [!i/"%. 
as 
Ni 


LONDON: 386, Queen Vietoria Street. 
- QLASGOW: Kilbowle Ironworks. 3461 











LIFTS. 
. CRANES. 
PRESSES. 
Iron Doors 


ELEOTRIO 
ms _ LIGHTING. 











ee CT. DOVER. ‘STRET, 





FOR ALL PURPOSES. 


| London, $F. 4326 
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MORSE, WILLIAMS & Co., 


PHILADELPHIA, PA. U.S.A. 
<) _ ELEVATORS, 
HINDLEY WORM GEARING. 


pense tt tastes Initia for Great Britain :— 


“B. & 8.” FOLDING GATE COMPANY, 


19, Tower Street, ou 
UPPER ST. MARTIN’S LANE, LONDON, W.C. 








WOLSINGHAM, R.S.O., Co. DURHAM. 


THE RAPID MIXER|: 


BURT, BOULTON & HAYWOOD & E. R. GABBETT’S PATENT. 


SPECIALLY 
ADAPTED FOR 
BREWERIES, 
TAR DISTILLERS, 
CHEMICAL ano 
SEWAGE WORKS. 



























Telephone 
No. 3067, 























ROLLED ‘RIVETTED 
J 0/878, GIRDERS 
ANGLES and 
PLATES, CASTINGS 
and of every 
TEES, yy RS — 
hept in 
halen / London, 


Bil” 


























STEEL AND WROUGHT-IRON 
CONSTRUCTIONAL WORK, 


H. YOUNG & CO., Lo. 


ECCLESTON IRON WORKS, PIMLICO, and 














WILSON HARTNE LL, 


Volt Works, LEDS. 


Telegrams: “HARTNHLL, LEEDS.” 
‘78e : euoqdereoy, 





MANUFACTURER OF ELECTRICAL PLANT. 


Enclosed Motors, Electric Hoists, Switchboards, &e. 
CoOomM BIN EID PLAN TS. 


Half-Cross Belting. 


The overlapping of thelayers 
SA. takes the heavy strain off the 
edge and puts it on the 

| — = point ¢ 

] thereby preventing breaking 

on the edge; and when the 

band leaves the pulley it gives 
more grip than ordinary single and 
double, especially so if distance of 
shafts is short, the layers, each by itself, 
gripping the pulley. 


The greatest strain is put on point @ en) 


owing tothe diameter beingenlarged by the under layer. 

The tearing of the edge is prevented, because the 
leather, doubled at C, gives less way, so that the limit 
of elasticity at the edge is not overdone. 


C. Otto Gehrckens, Hamburg. 
For Great Britain apply to Haughton & Co., 6, Lombard Court, London, E.C. 
3858 Half-cross Bands supplied. 
Price like ordinary Belting. Testimonials from all parts of the World. 


anaes, 1 Hedrande omnaemnande Diploma of Merit; 1888, Mencion 
neti 1888, Gold M Inerotfonal ebb Hamburg, 1889, > Bilver Medal, highest 
pret ‘am awarded for leather petting 


Gold Medal ; London, First-Class oma of 
Chicago, 1898, Medal; A stwerp, 1500 Gola soe Gold Medal and Grand Prize ; Hig, Fist Cees Diplons 


MINING AND ORE DRESSING PLANT. 


Section of py 
treating oe ined and Zine 


Ores per day of ten hours. 





— — es 





















Suayaans 470g ony 
“Ae1MZ pepavy-3431y 


‘AeTMZ waryrp 043 aodn 


8607 








i 














Numerous Plants already supplied by us of eapacities up to 500 tons in 10 hours. 

PATENT LINKENBACH TABLES FOR CONCENTRATING 
METALLIFEROUS SLIMES AND SANDS. 

Reducing Machinery of all Kinds. 


Complete Experimental Plant at Kalk for Testing Sam of Ores, 
Coal, Phosphates, &c. . vec 


THE HUMBOLDT DT ENGINERRING WORKS CO., KALK, comm 











WINE ELMS, SW. 


mans 37, Walbrook, LONDON, E.C. 3049 



































4332 


All Gearing Machine Cut 


NEW DESIGN 8-in. LATHE. 


Heavy Pattern. 





The work of our 


Frngraving ([)achine 
COSTS LESS 


than hand. work 
and it is 


BET,TER WORK. 
TAYLon, TAYLOR: HOBSON. 


Stroucnton was vohasgeels naceeemaegs 
ann 19 Ben s Stace DON, W. 


4287 





ALFRED DODMAN & 00., 


Luwitzp, 
Highgate Works, 
KING’S LYNN. 


, ENGINES 
_ BOILERS 


OF ALU DESIGNS 
Large or Small. 





LISTS SENT. 
—— 38918 
- Iron & Brass 


” CASTINGS. 
MENZIES & CO., LTD., 


Shipbuilders, Engineers and 
LEITH and INVERKEITHING. 
(On Admiralty and War Office Lists.) 
Builders of Screw and Paddle _Seoumers for 
and Passe! up to 1200 
tons deadweight Steam Trawlers and Sing Veuscle 














of all 


Deacriptions—Steam Yachts and Laun: +t Draught 
Steamers for Shipment Abroad. 

Repairs of every description te Hulls one 
Engines ‘cone wie Genet ook and thereughness 
personal supervision. 

Estimates — for pecking. 
Qn oe ym am and Weed 






Dry Docks—Leith. Patent Slipway—lIsiverkeithing. 
Telegrams: “‘ Muwatke, Lurrn,” “Surevagp, Irvenxerraue.” 
Telephones : Lurrn, No. 596; Irvenxurrare, No. 802. 


MENZIES & CO., Ltd., Leith and Inverkeithing. 













| wos wo E 











SaNIHOW 
ONILVHIOIMITY 39 





Illustration of 32 Brake HP. GAS ENGINE 





GOLD MEDAL Awarded PARIS, 1900, 


FOR GAS AND OIL ENGINES. 


THE CAMPBELL GAS ENGINE 6O., Ltd., 


HALIFAX, ENGLAND. 


LONDON OFFICE 114, Tooley Street, S.E. 
GLASGOW OFFICE 104, Bath Street. 


CRAIG « DONALD, Lt. 


JOHNSTONE, near GLASGOW. 





4062 





MAKERS OF 


MACHINE 
TOOLS 


For SHIPYARDS, IRON WORKS, 
BRIDGE WORKS, BOILER 


AND 


TANK WORKS. 























i Te 0HE “CAMPBELL GAS ENGINE, ome 


~ Keyless Lever. 


Se 
S 


“Keeps Time in all Climates,” 


giana £4 17 5 


£7 15 0 *irade movement ais). 


A Wonderful Watch, specially made for 
the Enpinaere Postict , 


" must be, seen to 


ppreciate its remarkable 
Thorenptly well >. perfectly reliable 
without useless bulk, an appearance undis- 
tinguishable from a £20 watch, it is easy aeee 
the remarkable succees this watch has attained amo 
men 80 skilled in observation and appreciative of 
merit as engineers. 


jeudtid 2eole plate key] we pecan Ber, Fullj welled 
sp. eyless er movemen ewe 
nd titel with a chronometer. balance ensuring 


pt under all climatic conditions. Strong 
— Gold Cases (stamped), dial fodiens time to 

e 300th part of a minute, rect by tne 
scfual maker at 40 per cent. below the ordinary retail 
price. 





The “SPECIALIST,” a ia Watch, with 
the H. Wuirz Mra. Co.'s’ Highe a Reg 


fitted in 

tots Seo, Sieh" ae Gam 

Price or og massive. Hun 
HaltHunting” Cases £12 A splendid 
Presentation Watch. 


IMPORTANT.—Terms: Nett cash. The Com- 
Sida a highness See sc 
A FAIR TEST :- 


The H..White Watch Manufacturing Co. 
will be pleased to submit the above 
Watches, or any article selected from 
Catalogue, for any intendin 1g purchaser’ 8 
inspection, to permit o - cliont' 8 judging 
of the quality, Peters and value of 
their well-known Specialities. Reference 
(trade or professional) would oblige. 


FREE.—AN INTERESTING BOOKLET 
cogoerning watcls 


affording — Derg 
seal oa th S earid 2 are 
Sodacni ieee woos: ng you Pounds. 


3769 
the H. WHITE Wat nee of rr ay 
104, Market St. (next to Lewis's), Manchester, 


NOTICE. 
T. §. MINES & CO., Ld, 


41 & 42, CLYDE PLACE, CLASCOW 


Wish to intimate that owing to 
several important modifications made in 


“ MCINNES ” 
PATENT INDICATOR, 
this instrument will hencefosth 
be known as 
THE 
“MCINNES-DOBBIE” 
INDICATOR. 


Particulars and Prices on Application. 


as 


























SPECIAL INDICATORS 
for Gas Engine and Ammonia use. 
1981 
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JAMES FAIRLEY & SONS === | _ 
Gentil Spel Monuncturers. on errosusTs « TOOL STEELSGm 
FAIRLEY'S SELF-HARDENING TOOL STEEL, tor Heavy Cuts at High Speeds, q 


NOTE. “JAMES PAIELEY & D SONS WORKS 
_ FF. Ali Communications should be addressed to the Head j Oficar-OLD MINT, F SHADWELL STREET, T, BIRMINGHAM. 1719 






























































“IMPROVED CYCLONE” “RORAL” CUP 


SIGHT FEED LUBRICATOR 
Sight Feed Lubricator, . 


KEEPS THE OIL HOT. 





















~UERRE CATING DEVICES. 





Its superior points are: The Caliduct or 


Steam Heating Chamber within the Oil Reservoir, The “RURAL” Lubri 
bottom in a plane above be connected to 

its source of ply continually feed the a directly into 

drained of condensation, and, therefore, alw team Pipe ‘above or 

filled with live steam, causing the heaviest oil below the name — - 

feed lively and at a high degree of temperature, into. the Steam: 

even in the coldest weath Cylinder without im of 
The Su rt Arm “J” is separate onin 


a i 
Both the Reservoir and 
Sight Feed Glass Drain 
Valves are constructed so 
they cannot be lost out. 


from the Cup, and contains the Globe 
Valve *C,” which being screwed into 
the Steam Pipe first, the Lubricator 
proper is eae oO be a Union; 
consequen easily ap- 
plied and detached while steam is on 
the Main Steam Pipe of Engine—a 
great convenience for cleaning and 
4, . repairing. 
oo 








Cable Address: 


“LUBRICATOR,” 
—_—— Fig. 17.—Flushing Fig. 9—Slidé Top Fig. 70;-Onak Pa DETROIT. 


Sig t Feed Oil Cup. Glass Oil Cup. 
MANUFACTURERS :— 


MICHIGAN LUBRICATOR COMPANY, % £27.90, 97, bequgien sraeer, 

























BRANCHES. 


LIVERPOOL : 54, Castle Street. 
BRADFORD: 1, Tanfield Bdgs., Hustlergate. 








eee 
MAKERS OF 


SHEFFIELD : 1, Fitsalan Square. ALL ABTICLES IN 
CARDIFF ; Pierhead Chambers, Bute Docks. f INDIA-RUBBER, | 
BRISTOL : £8, Clare Street. GUTTA-PERCHA, 


MANCHES1ER : 9, Sussex Street. 
NEWCASTLE-ON-TYNE: 50, Westgate Rd. 
PORTSMOUTH : 49, High Street. 
BIRMINGHAM : 2, Albert Street. 
GLASGOW : 8, Buchanan Street. 
BELFAST: 33, High Street. 

DUBLIN : 15, St. Andrew Street. 





‘& ‘SILVERTOWN || 
VULCANISED FIBRE’) 


TOW IR TOWN. | 


WORKS: SILVERTOWN, ESSEX; and PERSAN-BEAUMONT, FRANCE. OFFICES: 108, Cannon Street, LONDON, E.C.| t 

















































Dec. 28, fact o . ENGINE BRING. 


; FIELD'S PATENT BOILERS AND TUBES. 


TUBES applicable to nearly every kind of Boiler, and 
give increased heating surface of most valuable kind. LIVE STEAM — 








LIGHT, SAFE, EASY TO CLEAN, AND AND 
ECONOMICAL. os 
TOOLS tBENT FREE. | EXHAUST INJECTORS. 


fab LEWIS OLRICK & CO., Enonczs, 


Central Uptake, Downdraught. 27, LEADENHALL STREET, se ec ceasebes EI... Telegrams: “Olrick, shit 
———————— 


BPS. oo 2 
AccumutatonS nighest, AWAPG jccumuarons 


STORAGE BATTERIES. 




















THE ELECTRICAL POWER STORAGE Co., Ltd. 


4, Great Winchester Street, E.C. 4198 


te WTLLANS SS" ENGINE 











For Mill Driving, Efectrie Lighting and 


Traction, Electro Chemical Work, sis: 
OVER 360,000 HP. IN USE AND ON ORDER. 


ECONOMY. HICH SPEED, PERFECT RECULATION. - DURABILITY. 


Silence, small space, weight and foundation. All parts interchangeable. 
STANDARD PATTERNS UP TO 2500 HP, BC78 


WILLANS & ROBINSON, Ltd, RUGBY, ENGLAND. 











WEIR FEED HEATER 
DIRECT-ACTING FEED PUMPS 


Is THE 


Standard Installation Adopted by the Leading Steamship Companies throughout the World. 


EOR HCONOMYW., 
BEEICIENC.Y, 
REILIA BILITY .- 


CONTRACTORS TO THE ADMIRALTY & TO FIFTEEN GOVERNMENTS. 


tonin one: Gt, & J. WEIR, Lid., 9 “= 


‘ . 78, BILLITER BUILDINGS, CATHCART, “ GIWEIR, GLASGOW.” 


E.C. GT AS CG Ow. ‘* HYDROKINETER, ager * 











~~ ENGINEERING, 

















For Sale, 500 to 600tons F.-B. 


STEEL Bens, +4 ms yard, with uaeenen" 
—For price apply, § GROAS SDELL, Workin 


Fe Sale, Punching and 


SHE ARIE MACHINES. double an and single 
HY. GITTUS 





Travia Ste Pe a 


Fo Kor Sale, 3 3-ton “Poco. Steam 
ft. jib, ¥ 
CRANE, 36 ft. sodius, SOS. Ji ie, Stes 


SS all motions.—Address, E 
Fes Sale, Steel Rails, Points 





S— 

and CROSSINGS, heavy and light eens 
Siemens’ Steel Ingots, Blooms, Billets, Angles, &., in 
stock.—Apply, S. T. CROASDELL, Workington. 4412 


Fer Sale, 1000 4-ton Chaldron 
WAGONS in first-class order; specially low 
for lots of 50 and upwards.—Apply, E. 8, 
LDSWORTH & OO., 2, St. Nicholas Buildings, 
Newcastle-on-Tyne. E 943 


Fe Sale, in Stock, Two 6-ft. 

RADIAL DRILLS; also LATHES, various 
sizes; cut gearing and all latest improvements.— 
JOHN SPENCER & OO., Toolmakers, eeuig 


Fo Sale, 25, 16 and 12N.HP. 
New Double-cylinder PORTABLE ENGINES, 
with or without reversing gear, ready to load up ata 


moment's notice. 4397 
BARROWS & CO., Lrp., Banbury. 


Fer Sale, One New Four- 
wheeled Cou 


led Tank LOCOMOTIVE, 13 in. 
Philedeintic. in, oy ft. 6 in, gauge, by Baldwins, 
ia. — 


apply, 5. T. OROASD: 














LL, Workington. 





Fez Sale, 44-k.w. 110-volt 
DIRECT-CURRENT DYNAMO, in first-class 
condition, by. Scott & Mountain; also new spare 
ARMATURE for same. pane, ot SOUTH DURHA 
STEEL & IRON OO., Lrp., West Hartlepool Works. 
F 29 


price and further particulars: 
F 8 


Picci Freehold Sites for|. 


‘WORKS, on nga a TO pee ny with 





, to be divided to 
-, Contents B07 25 acres. The land has si pve vet 
access to the Lancashire and Yorkshire and London 


and North-Western Railways and to Docks adjoining ; 
skirted by Electric Tramway with excellent. service. 
Ample accommodation for workpeople. Moderate 
town’s rates. Gas, water and electric power —— 
4408 | adjoining. Valuable rivileges from lway - 

iesin respect of rates, which include a rebate of 
Sects inal charges. Cheap coal, iron, timber and 
chemicals. — Apply, ESTATE OFFICE, oreo 
Lancashire. 





and Pile Drivers, 


ranes 
STEAM, HAND or ELECTRIC. —Send for 
catalogues and stock lists. All sizes of Vertical Cross 


Tube Boilers in stock. 
SOUTHGATE oe COo., Lrp., 
New Seatiigate 


ihe : *Centritu, 
ABC 0 nal Roincnring 


10) Machine Tools, comprising 
Lathes, Drills, Planers, one Nae any Engines, 

Steam Hammers, &., now 

SOOTT BROS., Halifax. 


New and Second-hand Tools 


FOR SALE, cheap: 10in. stroke Slottin, 
Machine, by Muir & Co,, Manchester; 16 Radial an 
other Drilling Machines, “several Lathes, 3in. Screwing 
Machine, four Planing Machines, Hot Iron Saws, Pipe 
Chasing Lathe, Milling Machine, Furnace Mouth 
Drilling Machine, suitable for boilermakers, by Smith 
and Coventry ; 10-ton Jib Orane, 16 in. centre Treble- 

eared Lathe, Horizontal Boring Machine on 15-ft. 
bed, and a great variet; y of other Tools. 
RUSBWORTH Co., Sowerby Bridge. F 40 


Gi 4186 











N ew Hy draulic Machinery 
READY Pe DELIVERY :— 
FIXED RIVETER, 7 ft. 6 in. gap, 50 tons. 
Do. do. (second -hand), 6 ft. 6in. gap, 35 tons. 
FLANGING PRESS, 14 in. ram, 30 in. stroke. Admit 
plates 5 ft. 6 in. wide between columns. 
Two and Three-throw — PUMPS, several sizes. 
ACCUMULATORS up to 12 in. by 16 ft. stroke. 
PORTABLE RIVET: , several sizes, 
PUMPING ENGINES, several sizes. 
HENRY BERRY & CO., Lr., 


Croydon Works, Leeds. D695 





NEW CANAL EXCAVATORS FOR SALE. 


For Sale, for Immediate 
DELIVERY, NEW CANAL EXCAVATORS, 
as described in ‘‘ Enemuxrine,” August 3rd, p. 150; 

capacity up to 400 cubic yards pe hour, acco ing to 

mature of soil. Excavatorsare built to deal with ay! 

= ' - ———- = 15 ft. 6 in. a 
A. F, SMULDERS, Rotterdam, Hollan 


WAGONS. WAGONS. WAGONS. 


Fer Sale, 540s ) splendid second- 


band 10-ton COAL WAGONS, running in main 

line traffic. These wagons have side and bottom 
doors, iron hoppered, ae strong timbers and 
, very heavy ironwork eels, axles, and tyres. 

The whole a very superior lot, built aes 2 by 
» on 


Ashbury Ra’ 
These will be sold together or 


ply 
ssi8 





llway Oarriage and Iron 
specification. 


special 

im smaller lots to suit purchasers. Extremely moderate 

prices will be taken for immediate sale, or arrange- 

mente can be made for these wagons to be let on 

cake, hire or hire purchase. — Address, WAKE anp 
Darlington. F 82 


Hite Purchase or for Cash.— 


“eeaad  dammer md of every description, supplied on 

ymente “S for cash, new and second-hand ; 

~~ > for circular ; ns stock, including Lathes 
ee soe, =), Dring | Mach nes, Saw Benches, &e., &o. 

'OOT & OO., 134, Southwark "Street, 

he sy ee a 1148 


[three Semi-dry Re-press 


BRICKMAKING MACHINES, Whittaker’s,1891 ; 
GRINDING MACHINE, with 9 fc. perforated pan, 
Johnson's, 1896 ; MORTAR MILL, 6 ft. pan-hauling 
gear, with hauling drum 8 ft. wide. —Address, F 78, 
Offices of ENGINEERING. F7 


Miashine Tools.—The South- 


GATE ENGINEERING 00, Lr., New 
ryeey gene ein stock New and Second-hand Lathes, 
6 to 18in. centres ; Screwing Machines, Pillar Drilling 
Machines. Abplyforlisteand price, == 890 


For Sale, Crossley’s Gas 


ENGINE, 6 Nominal or 12 Brake HP., and 
@uplicate set of Three-throw PU MPS, com lete, in 
thefough working order. To be sold to make room 
for larger pumps. May be seen at work at Water- 
works, Burnham, Bucks.—Address, A. J. HEALD, 
Burnham, Bucks. F 6s 











~ 





Horizontal Engine, 184 in. 
cylinder, 39 in. stroke, high-s: governors, 


tity of BOILERS.—Address, 


9 


HP. (Portable or Semi.) 

Be £250 (Marshall's), FOR HIRE; 
IGHP., £240; 12 AP. £130, &. Winding Gears, 
Mortar Mills, Pumps, &. Immediate deliv ery. 
WILLSHER, Parade, Forest Hill, 8.E. 


-&. ly, 
E900 
Fffank Locomotives, 


4 or 6 
wheels coupled. Specification and workman- 


po ie oa to Main Line Engines. —Apply to R. & W. 
ORN, LESLIE & OO., Lrp., Engineers, New- 
eastle-on- Tyne. See Advt., page 83 3893 


ocomotives in Stock.— 
KERR, STUART & OO., Lr., have in stock 


79, Offices of 
F 79 











or in an advanced state of ress at their 
, @alifornia Works, Stoke-on-Trent, a rg e number of 
LOOOMOTIVES, with, cylinders iron in. to 15in 


diameter (inclusive), for all 
‘#@ft, 8} In.—Apply to KERR, 
2, Bucklersbury, E.O. 


uges from 18 in. to 


8 | Shafting, Pulleys, Bearings, ‘Hangers, 





UART & 00., Tap., 
T 488 , 


Ry for Instant ae uaa 
NE ae, BOILER MAK 
and BRIDGE LDERS’ TOOLS as 
Several New Conbined Punching, Shearing aod An “ 
iron Cutting Machines, “Laver” an 
. , to punch and bag in., ria., ie aoa 
plates, d either engine or belt 
driven® with or ane cranes. 
Several New 1 in. and 1} in. Double-ended “‘ Lever” 
t Punching Machines, belt driven, with or 
thout cranes. 
Several New Powerful Pla em Machines, 
to plane plates 20 ft., 26 %., 30 ft. 35 ft. long. 
Two sets New yoy Plate-bending Rolls, 10 ft. 6in. 
long, with hinged frames for bending complete 
circles. 
Two Powerful Combined Beam-bending, Horizontal 
Punching, and Angle-iron Cutting Machines. 
Rolls, 6 ft. wide. 
Steam Hammers, “Rigby” 


Two sets Plate-flattenin; 
Several qo Standard 
ype, cylinders 9 in. and 18 in. diameter respec- 
om 4380 


culare on application to 
Glasgow. 


Full parti 
JOHN H. RIDDEL, 40, St. Enoch Square, 





or Sale :-— 
Thousands of tonsof all kindsof Newand Second- 
hand MAOHINERY, including Locomotives, 


MISCELLANEOUS. 


E. Dickinson, Manufacturer 

of Engineering and Electrical Specialities. 
INVENTION CAR LLY WORKED OUT and 
manufactured. STRICT SEORECY. Toledo Engineer- 
ing Works, Aston Brook Street, Birmingham. 4316 


Plans for Parliamentary Deposit. 
ROBT. J. COOK & HAMMOND, 
LITHOGRAPHERS, &c. 

The whole of their work being done on their own 
, is available for inspection at ae a. 
and 3, Tothill Street, WESTMINSTER. 
Established in Westminster 1860. 4294 
Tele. No. 185, Westminster. Tele. Add.: ‘‘ Cartoons, Londor.” 


WY ee Wingate, 


UEEN ibn neg Srreet, Lonpox, E.O. 
Naval Arebitoe Consul and Ins pectin Engineer, 
DREDGING P A SP. : 
Telephone 


Steam Launches. ,zslephone 
award Hayes, srony st w 














STONY STRATFO: 
ply or clap oo LAUNOHES in IRON and 


London Office : 12, G@ 


eet er 
“iiiuetested Ad vt. each sont 2174 


Helen's, Finer 





I ron Castin 
FOR ENGINEERS, MILL piliied. 
GAS, WATER, SEWERAGE WORKS, &c. 
In GREEN or DRY SAND, up St 4 tons. 
Machined it required. 
SOCKET PIPES, 14 in. to 18 in. diam. 
arty PIPES up to 24 in. diam. 
FLANGE PIPES, 1} in. to24in. diam. 4295 
GIRDERS, COLUMNS, TANCHIONS, TANKS. 


E. & W. H. HALEY, Ironfounders, Bradford. 


Gherard Cowper-Coles & Co., 


LTD., 82, Victorta St., WESTMINSTER, 8.W. 


Laboratories and Workshops. 


RESEARCH WORK UNDERTAKEN IN ALL 
BRANCHES OF ELECTRO-METALLURGY 
AND OHEMISTRY. 


PROCESSES EXPERIMENTED WITH AND TESTED 
ON A PRACTICAL SCALE. 


Telephone : 748, Westminster. 
Telegrams: ‘‘Zincking, London.” 


Drawings, Plans, _Tracings, 
&c., executed with Accurac: tch, on 
moderate terms, by MESSER an THORPE, Mecha- 
nical and es Draughtsmen, 8, Quality Court, 
Chancery Lane, W.C. 

M. & tT. are thoroughly practical Engineers. 


D=vwing gs, Tracings, Inspec- 
TIONS of MACHINERY, &c., UNDERTAKEN 
at moderate terms.—THOS. k RIOE, M.I. — 4 
60, Watling Street, London, E 

Telegrams, ‘‘ Ricto, London.” TelephoneNo. 497, Bank, 


he Helical Centrifugal Pumps 
(Wade & Oh s a e Manufacturers 

and Patentees, JOHN CHERRY & SONS, Pump Works, 
Beverley, Yorkshire. Tele. Address: “Oherry Beverley.” eo 





4222. 

















Oem emi a modern 
foundry, completely equipped with most up-to- 
ASriRGS of we are in a — to SUPPLY 

GS of all descriptions up to 5 tons, and eg 





Portable, Traction, Compound and © 
Horizontal and Vertical Engines. 

Air Compressors, Gas and Oil Engines. 

Steam Turbines and Electric Plant. 

Bpapehics, Cornish, Vertical, Locomotive and other. 


Boile 

Lathes, Tanére, Shapers, Drills, &. 

Steam Hammers, Winches, Pumps, Tanks, Cranes and 
Hydraulic Machinery 

Punching and Shearing Machines, Fans, Stonebreakers, 
Mortar Mills, Granulators, W: oodworking Machines, 
Weighing Machines, &c., &c. a 


Catalogues free on application. 
tion invited. 
Prompt attention to enquiries, 


THOS. W. WARD, 
ALBION Works, SHEFFIELD 399 
Telegraphic Address ; “ Forward, Sheffield.” 














MILLING CUTTERS|=== 





Involute Gearcutter for cutting 
teeth of Gear Wheels. 


6 | all competition.—For 
of Dgacons, Leadenh: 





MAGHINE RELIEVED 
GEAR GUTTERS. 


E.G. Wri@Ley & Co., Lb., 


Telegraphic Address: “ CUTTERS, BIRMINGHAM.” 


om P t delivery.—ALFB: mune’ 


joventry. 





ON THE WAR OFFICE LIST. 


His" class Castings for Elec- 


trical and general engineering work, up to 
6 tons in weight ; quick deliveries.—Full particulars 
and prices on application to WILLIAM FOSTER anp 
CO., Lrp., Wellington Foundry, Firth Road, , Lincoln. | OAR 





His- -class Lubricants. — A i bey 


leading London Oil Firm OFFERS exceptional 

TERMS to engineers and other influential parties for 

the introduction of specially - prepared high-class 

lubricants, which in quality, price and econom: = 
articulars address, OLLS, 

Street, E.C. | 308 





REAMERS, 


4322 


2324, ASTON ROAD, 
BIRMINGHAM. 





Planing, Turning & Machining, 
TURNING and SCREW-CUTTING 
PLANING up to 12 ft. and 4 ft. squar, 4 iptinlades, 
CYLINDER BORING up to 14 ft. inex. 
WM. POLAND & CoO., 
ENGINEERS AND FOUN DERS, 
King’s Bench Walk, Friar St,, Southwark, Lo 
_ Telegraphic Address: * Dete " mt Le " 


HAULING-UP SLIP MACHINERY. 
Dy & Summers’ Non-Fleet- 
G WIRE ROPE MACH 


stoped everywhere. fn working and is bay 


on 
aay, be Hopacers a hipaa, 


IF YOU REQUIRE 


igh-class Hose Pipes for 


Immediate Deliv One” write or call w 
YWEATHER & SONS, 63, Long Acre, "0. 
Ask for New Illustrated Price | be sent periodi- 
cally as issued. ee & Sons are the largest 
a of high-class Suction and Delivery _ a 


Dp i and cated 
Dist Ras 2276 
THE HARDY PATENT PICK O0., Lo. &i Sheffield, 


For Hire, — Loco. Steam 


CRANES, Ready for Delivery ; also POR’ 
ENGINES, all sizes j he _ 
HENRY BY KEs, Lrp., See London, §.E. 

Telephone No. 565, H 3979 


ei Adee elie oe ak dames Wee 


H™., Nelson & Co., Ltd. 


UILDERS OF RAILWAY CABRIAGES, 
vee =e Lag kag OARS and LIGHT RAILWAY 
STOCK OF BEVERY DESCRIPTION. 
Makeeeat W of WHEsLS and Axias, Rarway Pant, 
oe Tron AND Brass Oastines, 


Foremes, Sura 
Hegistered Offce and Works :—Motherwell. 
Office : H 
London’ Oflice: 14, Leade Street, E.0. 3 
fPheAshbury RailwayCarriage 
AND IRON Saag eal (Limited), 


chester. 
MANUFA\ ot RAILWAY CARRIAGES, 
WAGONS, and TRAMWAY tor Elec: 


“ _ Light Rail See Ironwork, Ser 
Brauer Peanea Weoest Wheels: Iron Rocke 

Le teentablen Wate Cae Columns, Builders” 
Foon, ar "and Con Contractors’ Plant. 


Wagons built for Cash, or for ee yment. 
London Office : 7, Victoria Street, 8. ‘eae Od 501. 


P & W. MacLellan, Limited, 
e OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 
RAILWAY IRONWORK, BRIDGES, ROOFING, &. 


Chief Offices : 129, Trongate, Guasaow. 8547 
Registered Office: 8, Gt. Winchester St., London, E.0. 


R Y. Pickering & Co., Ltd. 
° (Established 1864), 
BUILDERSot RAILWAY OARBIAGES, WAGONS, tc 


Makers of pe pone and WAGON WHEELS and 
AXLES, and all classes of RAILWAY IRONWORK. 


RAILWAY WAGONS for HIRE. 8434 
Ohief Works and Offices: WISHAW, near GLASGOW. 
London Office : 8, Viororta St., Wastminetar, 8.W. 


Se Midland Ry. Carriage 
Oe WAGON COMP. Lorre. 


of RAIL’ ES, TRAM- 

OARS, WAGO WAGONS, ad RAILWAY IRONWORK of 

every description. Wagons Ape: for Cash, Deferred 
it, OF 





4348, 





























AOKSON, 
MIDLaND Works, BrrMincHaM. 


Offices : 
Branch weet :Aee Wonrss, Surewssury. Od 5667 
Hovss, Lavrxwce Pourtwsy Ho. 


Metropolitan Railwa 


London Office: 





8 

OARRIAGE & WAGON | eevee Y (imi 
Saltley Works, Successors to Messrs. 
JossrH W: and Sons, Manufacturers of Lorie 4 


G over a SERIES of TEARS. 
A large number of OO. oe BALLAST, 
and other WAGONS to 
Manufactory and Chie Of Works, 


Branch Wagon Workse—Gruat EasTsRx Bare 


PETERBOROUGH. 

3337,Saved. —LeatherBelting, 
iy der rigid depart- 

mental Pan armen oHome and "Foreign Ballray and Public 

Companies ; Hy Hg cal and E cal Engineers ; Textile, ser 

Corn, , Cemen &e. Bxcelence of it materials, — 

e! 








ditions of work, fal ly guaranteed. 
SINGLE L EATHIR BELTING ; 
1} in, 24d. ; 2 im., did: 9 in., 34; 
dha io 8 fa a BULAING 12 3 in., 1s. 2d; 
4in., 1s, 8d, ; 6 in., 2s, 6d. ; 12 in., 6s. 3d. ‘all per foot run. 


UNSOLICITED. 
~ Pally as good aa what we lately paid nearly three times the 


1 in, wide, 1d. per foot; 
3 in., ; 3} in., oes 
; 8 in., 2s. 


; 12 in., $s. 44 
in., 934. ; 


Carriage Paid to any address (or nearest dation) i in 1 the he Unitet 
or put “LoD. any 


RDER ONLY. 
0) D ock. 
Any Length, any Width despatched instantly from st 

t, a ae 


,. LTD., 18, Callum Stree 
BEST BELTING 00.. LTD., 1 ic pore 














Dec. 28, 1900.] 








WHE BLACKWALL 
GALVANIZED IRON CO, 


LIMITED, : 
Offices: Corbet Court, London, E.C. 





Cacvanizeo GorRUeATED| @ 


AND PLAIN SHEETS. 
IRON ROOFS & BUILDINGS. 


IRON PRINCIPALS. 


JOISTS, GIRDERS AND 
COLUMNS. 


TANKS «& CISTERNS. 
: Blue & Ferro-Gallic Prints, 


White Line on Blue Ground and Dark 
Line on White Ground, 


PRINTED PUNCTUALLY 
W. F. STANLEY « CO., L™- 


Railway Approach, London Bridge, S.E. 
No Extt.s Cuares for Prints by Electric Light 
New revised Price List post free. 4224 


3759 





Te_prnone No. 871, Ho 


PNEUMATIC. AUTOMATIC EJECTORS 


FOR RAISING 


Sewage, Sludge, Pail Contents, &e. :, 


Rangoon, Karachi, Bombay, Cape Town, Eastbourne, 
Southampton, Norwich, Ipswich, Hampton, 
Staines, Felixstowe, Houses of arliament, Westminster ; 
and many other places. 


AIR COMPRESSING MACHINERY. 


COMPRESSED AIR: LIFTS ee 
For Raising Water from Wells, Boreholes, &c. 








For Estimates and Full Particulars apply to— 3591 


HUGHES & LANCASTER, 47, Victoria St., - us 5. W. 





ossigere 
H.M.GOVERNMENT. JE 
Us V 
i Py 
Tele 
VAT ORS 4 


OYold aur 


Ei 


ty 





BLACK BULL. STREET. Gee DS. 





VALVES ! VALVES! VALVES ! 


HEAPEST AND 
TURNBULL’S SAFETY, STOP, | CHECK, 


SLUICE AND REDUCING VALVES. 


VALVE SHEET. 














AWARDED 8 GOLD & SILVER MEDALS. 


y (ALLEN & BARKER, Lo., 


The “A.B.” Gas and Oil Engine Works, 
Taunton, England. 











: INSTANT REFERENCE TO 
MODELS & SMALL MACHINERY SHANNON | ‘oct su 
made to drawing, either full size or to scale. Write for Oatalogue Ho. 18, 
Best Workmanship = Estimates Free, LETTER THE SHANNON, LTD., 
riggs, | LUCAS & DAVIES, Experimental Bngineers || FILE. | normuaren ornuer, 
LONDON, E.0. 4834 








ALEX. TURNBULL CO. Ld. Bishopbriges 


Telegraph: “VALVE, ‘br SH! OPB. 














67, Farringdon Road, LONDON. 28051 





PATENT GRANK PIN BOLTS, 


AUTOMATIC IN ACTION, 
For Taking up the Wear & rendering 
High-Speed Engines Noiseless, 





DERPWSDASLE dsc CO., 
Bow AOcoRDENGINE Works, GLASGOW. 8876 
TgLEcRarnic Appress: ‘‘ BONACOORD, GLASGOW.” 


ae 























Floating Sheers. 


Northam Station, on the London and South-Western Main Line. 


ee extensive Wharf accommodation, and the firm manufacture their own Castings and 
or, 


powerful overh 


REPAIRS TO VESSELS AND MACHINERY UNDERTAKEN WITH DESPATCH. 


— HSTABLISHHD 1834. — 


Day, Summers @& Goa., 


Contractors to the English Admiralty and War Office, The Imperial 
Russian Government, The Royal Spanish Government, The ove 
Government, Crown Agents to the Colonies, &e., 





These Works, which covers 10 acres, are situated on the River Itchen, close to 
There are two Steam Hauling-up Slips and two sets of Steam Sheers on the premises, 
gings. 


The —— are fitted with the best and newest type of machines and tools and 
travelling cranes. 





ORIGINAL INVENTORS AND PATENTEES OF 


HAULING-UP SLIP MACHINERY. © 


ENGINEERS, BOILERMAKERS, 





SHIP _& YAOHT BUILDERS. . 





Northam Ironworks, SOUTHAMPTON. 


4, STEAM TRIPOD TRAVERSING SHEERS AND NON-FLEETING WIRE-ROPE =o 











CHAS. BURRELL @ SONS, 


LOCOMOTIVES 
Traction Engines. 


ROAD ROLLERS 
Single Cylinder or Compound, 
and mounted on springs. 
Single Oylinder or Compound, 
and convertible to 3825 
TRACTION ENGINES. 








SETA 















28, 1900, 


Lr. 








) MARSHALL, ONS. & 00, 


Britannia Ironworks, GAINSBOROUGH, 


Address for T 
“ MARSHALLS, G. 


RO’. 








Sinden Engines with Hartnell’s 
Expansion Gear. 





Compound Condensing 
Engines. 
Double-cylinder Engines. 
High Pressure or Compound. 





Illustrated Catalogues (in English am 
and Foreign languages), with | {rs 
Current wee free on sai 


High-class Long-strokeCondensing 


Steam Road Rollers, with or without 
PB eo te cera with Proell’s Gear. 


Marshall’s Patent Scarifier. 





Coupled and Tandem Seneannd 
a Up to 500 HP. 


GEORGE RUSSELL & CO., 


MOTHERWELL, near GLASGOW, 
Engineers and Builders of 
all Sizes and Classes of 


Traction Wagons, 


_CRAN ES} 








be UNDERTAKE 
CEIMS. [ron Wor 








Li 




















BUTLER ’sS 
RPATiIsMwT 


FRICTIONAL 
COUPLINGS. 


The Kirkstall Forge Oo., Leeds, 
SOLE MAKERS. = 5835 


By Royal ae Patent. PATENT ROLLED 


SHAFTING 


IN IRON AND STEEL. 


B.&S. MASSE 


MANCHESTER. 


STEAM HAMME 


POWER HAMMERS, STAMPS FOR DIE WORK. 


BAND SAWS For COLD METALS. ... g 


Prop their Bedford Press, 20 & 21, Bedfordbury, in the Parish of St. santero se ie Teeore publ shed 
Peace Te =r Bedford Street, in the Parish of St. Paul. Covent Garden. both in the County of M ~via jersey 
ee 
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